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1. Introduction

SPIRITS is a Windows-based software aiming at the analysis of remotely sensed earth observation data.
Although it includes a wide range of general purpose functionalities, the focus lies on the processing of time
series of images, derived from low resolution sensors such as SPOT-VEGETATION, NOAA-AVHRR, METOP-
AVHRR, TERRA-MODIS, ENVISAT-MERIS and MSG-SEVIRI.

SPIRITS has been developed by VITO’s remote sensing unit on behalf of (and sponsored by) the European
Commission’s Joint Research Centre (EC-JRC) in Ispra, Italy. The JRC-MARS group (Monitoring Agricultural
ResourceS) continuously supplies the EC directorates with agro-statistical information on crop areas and
yields for Europe and the major production areas of the world. This information is partly based on remote
sensing images and it is used by the EC to adjust its agricultural interventions and food security policies.

SPIRITS forms the follow-up of another VITO software, called GLIMPSE (GLobal IMage Processing SoftwarE),
which is a set of “command line driven” image processing routines, developed since 1990 in ANSI-C.
GLIMPSE programs can be easily concatenated by means of scripting languages (DOS-batch, TCL, Python,...)
to establish dedicated processing chains. At VITO’s they are systematically used in this way for the
automated processing of incoming satellite data. The SPIRITS development started in 2009 and primarily it
only aimed at the setup of a Windows/JAVA-based Graphical User Interface (GUI) allowing a more
convenient access of the GLIMPSE modules. However, gradually a number of new tools were incorporated
without relationship to GLIMPSE.

In a technical sense, GLIMPSE and SPIRITS can be regarded as extensions to the widely spread commercial
software IDL-ENVI, because both use the ENVI data format. Moreover, it is tacitly assumed that ENVI is
available, be it only to display the generated images — a facility which is not provided by GLIMPSE or
SPIRITS. However, both packages can be run perfectly on PCs which do not have ENVI installed. And if
needed, image visualisation tools can be downloaded freely from the internet.

An exhaustive list of all SPIRITS functionalities will be provided in Part Il - Overview of the Spirits
Functionalities. For this introduction, they are summarized in three groups:

= Image processing routines allow to perform different operations in the following domains:

- Spatial: resampling, thinning, filtering.

- Thematic: rescaling, band combinations, masking, extraction of biophysical indicators, unsupervised
classification.

- Temporal: profile smoothing, compositing, detection of phenologies and anomalies, similarity
analysis.

= Downstream analysis tools:

— Generation of quicklook maps.

- Extraction and management of databases with “regional unmixed means”.

— Graphical analysis of the database and creation of charts. The generated maps and charts can be
ingested in agro-meteorological bulletins which provide assessments of the current crop conditions
and yield forecasts.

= Other facilities:

- Import/export of external image formats.

- Rastering of vector files.

- Option to setup new processing chains via so-called “user tools”.
- Project management.

- Help functionalities & tutorial.
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This User’s Manual is subdivided in three parts. After this introduction, PART 1 continues with a discussion
of the image formats, first in general terms, later focussing on the “modified ENVI format” adopted by
GLIMPSE and SPIRITS. PART 2 covers the bulk of this manual and gives a full description of all the individual
SPIRITS modules. The annexes in PART 3 give an overview of the software installation, of the included open
source components and the used acronyms.

Related to this User’s Manual the software also comes with a Tutorial which demonstrates the most
important functionalities of SPIRITS by means of some practical exercises. However, these documents can
not replace a SPIRITS training course. The target audience for this manual and software is assumed to have
participated in a Spirits training.

This is not an end stage. Software development is still going on, both at the levels of GLIMPSE and SPIRITS,
and new versions will be released in the near future.

The authors, November 2012
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2. Image Formats

2.1. General Concepts

2.1.1. Image data

The image data as such (values per pixel) are generally stored in the most compact binary form.
Compression might be used to reduce the size of the image files (Run-Length Coding, Quadtrees, ZIP,...).
This approach is interesting for archiving, but not if the data still have to be processed because most often
the compressed images can not directly be treated by the standard software.

As to the file organisation, images can be 2D (“single-band” or “flat”) or 3D (“multi-band”). In the 3D case,
different but spatially congruent image “layers” are stored together in the same file. The separate layers
can for instance represent the spectral bands of a same registration or the different dates of a
multitemporal image set. 3D image files can be organised following three different “interleave” types (see
figure 2.1):

= BSQ or Band Sequential: first come all the data of layer 1, than those of layer 2, etc.
= BIL or Band-Interleaved per Line: first all the data of the 1* line/record, etc.
« BIP or Band-Interleaved per Pixel : first all the data of the 1** pixel, etc.
112 |3 AlBlcC
4|1 5|6 D|E

BSQ 112,34/ 5/6 A/ B C D|E|F

BIL 1172/ 3/ A B|C| 45 6 D E|F

BIP 1 A 2 B/ 3/ C|4 D5 E|6 F

Figure 2.1: On top two congruent 2D images (1 layer=1file). Below, both images are merged
into a single 3D-image according to the three possible interleave types.

The 3D-organisation is mostly used for small images, for instance to store RGB colour composites (JPG,
TIF,...) to include in documents or posters. In the domain of remote sensing where huge data sets are the
rule, they can offer serious drawbacks. For instance, the addition of a new layer to a 3D-file (or the removal
of a layer) involves the copying of the entire file.

In practice, it is easier to work with 2D-images, where each layer is stored in a separate file. “Metafiles” are
then used as an alternative for the 3D-organisation. These are small ASCll-files which only contain the
names of all the 2D-images which belong together for a specific analysis. A metafile can be “opened” as if it
were a single 3D image. Removal or addition of new layers only requires editing the image names in the
metafile, not the copying of huge image data amounts.
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2.1.2. Annotation or “metadata”

Each image has its own history and specifications. The “annotation” encompasses all the ancillary
information needed for the correct interpretation of the image data. The annotation items can roughly be
grouped in four categories (spectral, spatial, temporal, other) which are further detailed in the following
paragraphs.

Another question concerns the place where the annotation is stored. At this level, two major approaches
can be distinguished:

= Annotation together with the image data: The metadata are often saved together with the image data in
a single file. In this case, the annotation items are stored — according to a specific format - in the “leader
bytes” which precede the imagery. This approach is followed by many software packages of various
domains: graphical (JPG, TIF, PNG), geographical (PCl, ERDAS-IMAGINE, ..) and scientific (HDF,
NETCDF,...). These “mixed formats” are often complex or ill-documented, which hampers software
development. The main problem is that they are software-specific. For instance, a user of software A will
mostly be able to open the images of software B, but they will first be converted to the A-format. Again,
for the huge amounts of data, these conversions (copy operations) are contra-productive.

= Annotation in separate ASCll-files: This method stores the real data in a binary “image file” without
leader/trailer bytes, and the annotation in a separate ASCII-TXT file with the same base name as the
image. This approach is followed by IDL-ENVI (*.img/hdr), IDRISI for DOS (*.img/doc), IDRISI for
WINDOWS (*.rst/rdc), ERDAS (*.img/ers), ArcView (*.bsq/hdr) and many others. For our purposes this is
the most appropriate approach. The data transfer between different software packages is easy, because
the image file is “common” and can remain unaltered (At most, the file name extension must be
renamed). Of course, the ASCII-TXT annotation files are still software-specific, but in general the
annotation files of different software packages can be mutually converted without major problems.
Moreover these files are very small, so the conversion requires minimal disk space and time.

2.1.3. Spectral-thematic annotation

The spectral-thematic annotation is required for a correct interpretation of the image values.

2.1.3.1. Datatype & potential range
All the pixels in a given image follow the same datatype. This datatype determines the potential range of
the pixel values but also the image file size. Table 2.1 lists the four most widely used datatypes in remote

sensing.
Table 2.1: Main datatypes and their potential ranges (BPP = Bytes-per-Pixel)
DOMAIN DATATYPE BPP DT_MIN DT_MAX
BYTE (unsigned) 1 0 255
Integers INTEGER (signed) 2 -32768 +32 767
LONG (signed) 4 -2 147 483 648 +2 147 483 647
Reals FLOAT 4 -3.4 E+38 +3.4 E+38

The selection of a specific datatype depends on the following criteria:

= Radiometric resolution and values range of the concerned image: Raw satellite data (radiances) are
mostly registered with 10 to 16 bit resolution and hence distributed in INTEGER format. However, the
further processing involves a number of operations which degrade the intrinsic resolution. Especially the
atmospheric correction introduces a lot of uncertainties, such that at the end only a limited number of
discrete radiance levels remain. Such derived images can better be stored in the BYTE datatype. Another
example concerns the raster conversion of a polygon map with the boundaries of 1000 parcels, each
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labelled with a unique ID-number. Of course, this raster should be stored in INTEGER (1-1000 fits in the
INTEGER potential range). If the number of parcels exceeds 32 767, the LONG datatype has to be used.

= Minimization of disk storage capacity: Obviously, any image can always be stored in FLOAT datatype. But
this would lead to excessive disk space requirements. One should always select the smallest possible
datatype (see BPP in the table). In practice, the vast majority of images derived from remotely sensed
data can (and should be) stored in the most compact BYTE datatype.

2.1.3.2. Low-endian vs. high-endian

For the multi-byte datatypes INTEGER, LONG and FLOAT (BPP>1), the individual values (“words”) can be

stored in two ways:

= Low-Endian: The most significant byte comes first. This method is followed by computers with Motorola-
processors (many UNIX-systems).

= High-Endian: The least significant byte comes first. This strategy is adopted by the family of INTEL-
processors (Windows,...).

For instance, the 16-bit (2 bytes) INTEGER binary value “00000000 00000001” is interpreted as the decimal
number 1 by a Low-Endian system, but as 256 by a High-Endian system. Obviously, mixing different
approaches can lead to false interpretations. Many software packages foresee a “FLIP” or “BYTE SWAP”

procedure which adapts the external data to the host system.

2.1.3.3. Ordinal vs. categorical images & scaling of the values

The digital numbers V stored in the binary images are mostly “ordinal”. That means they are linearly
related to a physical variable Y (radiance, reflectance, height above sea-level, population density...).
Throughout this manual, this linear relationship will be expressed as follows:

Y= Vint + Vslo- 4

For a correct interpretation of the values, both parameters of the linear equation (intercept Vi, slope V)
should be reminded — hence they form intrinsic part of the spectral annotation. However, it’s interesting to
note that this would not be the case if all images were stored in FLOAT datatype. Indeed, the FLOAT range
is wide enough to allow for non-scaled storage of any variable (Y=V, or V,=0, V,,=1). The need for scaling
arises because we mainly work with values compressed to the smallest possible datatype (mostly BYTE).

Other images might be “categorical”: the digital numbers V only represent integer (and human-defined) ID-
numbers. At this level, two variants can be distinguished:

= Classifications (of vegetation, soils,...): The number of classes is rather limited and mostly below 256, so
these classified maps can be stored in the BYTE datatype. Classes can be spread all over the map.

= Rastered versions of vectorial object maps: The number of objects (countries, provinces, crop fields,...)
can be huge so higher datatypes (INTEGER, LONG) are often needed. In this case, the pixels of a same
object tend to cluster together.

For categorical images, the above scaling is irrelevant because one always has Y=V=ID, and hence V,,=0,
Vqo=1. On the other hand, the annotation has to store the meaning of the ID-numbers, i.e. the “class
legend” or “key”.

Important remark: Many standard mathematical operations only make sense for ordinal images. In the
example of a crop classification where V=1, 2 and 3 respectively indicate wheat, barley and maize,
computing the mean of a group of adjacent pixels would be meaningless: if half of them is wheat (1) and
the remainder maize (3), the result would be barley (mean=2). For categorical images, the modus/majority
filter is more appropriate as a measure of central tendency.
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2.1.3.4. Significant range & flags

III

Regarding their values, nearly all “real world” images show the following two features:

= The potential range of the selected datatype (see table 2.1) is not fully exploited. For instance, an
INTEGER image with reflectances R might only have digital values V in the range 0 to 10000, with scaling
R [%] = 0 + 0.01 x V. Or the values (class codes) in a BYTE crop classification might be restricted to the
range V=1 to 10.

= Most images also contain one or more “flags”, i.e. digital values V which represent special cases such as
4 “

“no data”, “sea”, “cloud”, “error”, etc. Obviously, these flags should be interpreted and treated in a
different way than the values in the significant range.

In other words, the “potential range”, as defined by the selected datatype (see table 2.1), must be split in
two parts:

= All digital values V in the significant range, symbolized as “V|, to V};”, should be treated in the normal
way. For ordinal images the above scaling applies, while for categorical images they represent the ID-
numbers of the concerned objects (classes, regions, fields,...).

= All values beyond the significant range (V<V,, or V>V},) should be treated as “flags”, and the annotation
should store the meaning of each flag.
It is important to avoid overlaps between flags and significant values. Two counterexamples:

= After the geometric correction, all satellite registrations show “empty” zones in the four corners, which
should be flagged as “no data”. But some providers distribute images which are flagged with V=0, while
V=0 can also be a normal significant value.

= In the 10-daily composites of SPOT-VGT, the reflectance images can have V=0 for two reasons: the
reflectance is zero (significant) or there is a flag (sea, error, ...).

2.1.4. Spatial-geographic annotation

Remotely sensed images normally cover parts of the earth surface. The spatial annotation is required to
define the characteristics of the viewed zone, and to combine the imagery with external geographical
information. At this level, three points must be discussed:

= The definition of the longitude and latitude of any point on earth. This belongs to the domains of physics
and geodesy.

= The conversion of these spherical co-ordinates to planar co-ordinates x and y. This “map projection” is a
purely mathematical operation.

= Images or “rasters” are rectangular matrices covering a certain zone in a given map projection. This
involves new elements such as spatial resolution and framing.

2.1.4.1. Geodetic datums & datum transformations

A (global) geodetic datum comprises three elements:

= A 3D metric co-ordinate system with orthogonal axes XYZ, centred at the gravitational centre of the
earth. Z corresponds with the polar rotational axis, and XY with the equatorial plane, the positive X
pointing towards the conventional meridian (Greenwich).

= A mathematical or tabular function which describes the “geoid” in this XYZ-system, i.e. the real shape of
the earth surface (or actually the irregular, equipotential surface with mean sea-level gravitation).

= Especially for cartographic purposes: a mathematical ellipsoid with semi-major and semi-minor axes a/b,
which represents the best fit to the geoid. If a=b, the ellipsoid simplifies to a sphere.
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When the XYZ-position of any point is known (e.g. via GPS), these metric co-ordinates can easily be
converted to ellipsoidal analogues: longitude A, latitude @ and ellipsoidal height h. Mathematically, XYZ and
Aoh are interchangeable.

Although conceptually easy to understand, the exact definition of a geodetic datum is a very complicated
task which involves questions such as: what is the shape of the earth, where is the polar axis, or even: how
to measure longitude A? Although one might believe there should only be one geodetic datum (the best
one), for historical reasons there are plenty. Since about 1960, geodesists derive “globa
satellite measurements of XYZ-positions (style GPS). But since ancient history, “local datums” were inferred

IM

datums from

from A@h-measurements made over limited areas (countries). Obviously, all these attempts — since the
New Times performed by national authorities — have yielded slightly different results. This can for instance
be observed, when the maps of two neighbour countries are compared for an overlapping area near the
territorial border. In general the A/@-values do not exactly fit, because both nations used different geodetic
datums.

Nowadays, for cartographical purposes the WGS84 (World Geodetic System of 1984) functions as the basic
reference. The WGS84-ellipsoid has dimensions a;=6378137.0m, by,=6356752.3m (the 0-suffix refers to
WGS84). All GPS-measurements are primarily expressed as WGS84-XYZ co-ordinates.

In view of the conversion and harmonization of data from different datums, the relationship was revealed
between the most relevant, existing datums and the reference WGS84 (suffix 0). Actually, in this way every
datum (suffix d) is fully specified by 8 parameters:

= Datum shift parameters or Molodensky constants AX, AY, AZ. These express the linear translation along
the three WGS84-axes between the centres of both datums (for X: X = X4 + AX).

= Three angles describing the rotation of the d-datum along the three WGS84-axes.

= The dimensions (ay, by) of the datum ellipsoid.

Two types of datum transformations are available in practice:
= Bursa-Wolff equations: These account for all parameters and retrieve the best results.

= Molodensky equations: In practice it was observed that the three rotational angles are very small, at
least for all datums of relatively recent origin. The simpler Molodensky equations thus only account for
the translations and differences in a/b. The results are acceptable if one does not require meter-
precision.

To convert a point’s Aph;-position in datum d; to Aph, in datum d,, one thus has to perform the following
steps:

Convert Aph; to metric XYZ; (simple equations)
= Use Bursa-Wolff or Molodensky to convert XYZ; to XYZ, (valid for WGS84)

= Use the same equations in inverse mode to derive XYZ, in datum,

Convert XYZ, to ellipsoidal Aph,,

Obviously, the above datum transformation also involves the ellipsoidal height h. In practice, most
geographical data sets (images, vector files) only store planimetric co-ordinates (map-xy or A). Even if the
corresponding heights h are available in other files, most software is not able to combine them at once. As
a consequence, the datum transformations are not error-free as they implicitly assume h=0. Another point
is that the topographical maps (and rasterized DTMs) do not contain the ellipsoidal height h, but rather the
orthometric height H. As outlined in figure 2.2, correct results can only be obtained if also the geoidal
height N is known (h = H + N). Maps with geoidal height N are available for the main geodetic datums.

Remark: Below we will mostly use the symbols Lon/Lat instead of A/¢.
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Figure 2.2: Three definitions of “height” (from EUR 19575: Spatial reference systems for Europe, JRC, 2000).

2.1.4.2. Map projections

The aim of any “map projection” is to transform the three-dimensional (ellipsoidal or spherical) Lon/Lat-
values on a flat plane in terms of x/y co-ordinates. Mathematically, every projection consists of a set of two

equations:

x = fi(Lon,Lat, parameters)

y = f5(Lon,Lat, parameters)

In general, the projection equations are reversible, such that the original Lon/Lat can be retrieved back

from the map co-ordinates x/y.

Remarks:

= Whereas geodesy has to account for observed physical data (gravity, geoid, ...) in order to define the
geodetic datum which best fits the real world, map projection is a purely mathematical affair. Over the
last centuries, the search for the “best” projection has dramatically rushed development in the domain
of mathematics, with major contributions from Gauss, Euler, d’Alembert, Lambert and many others.

= For an excellent review of all issues related to map projections (mathematical, historical, cultural,...), see:
Snyder J, 1987, Map projections - a working manual, USGS Professional Paper 1395.

Clear distinction should be made between:

= Map projection families: This is the mathematical definition of the functions f; and f,. In practical life, the
number of projection families is rather limited. To name some of the most important ones: Normal and
Transverse Mercator, Conic Conform of Lambert, Conic Equal-Area of Albers, the three polar azimuthals
(orthographic, stereographic, gnomonic) and the global ones (Sinusoidal, Mollweide, Interrupted Goode

Homolosine).

Specific projections: As indicated by the above equations, all projections require at least one parameter.

As a consequence, the number of actual projections is endless. For instance, the Conic Equal-Area
requires six parameters which can be varied in an endless way. Hence, a projection is only defined if its

family is reported together with the full set of parameters.
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Some of the most recurrent parameters are the following:

= Projection ellipsoid (axes a/b): These two parameters are asked by all projection families. In general, one
mostly selects the same values as used for the ellipsoid of the geodetic datum, on which the Lon/Lat-
values were derived. But this is not an obligation. To give one simple counterexample: most global
projections (Goode, Mollweide,...) use a sphere (a=b) for the projection, even for data defined in WGS84
(ellipsoid).

= Longitude and Latitude of the origin (Lon,, Lat,): This point generally has minimal distortion and is mostly
selected in the centre of the area to be mapped. It will form the “true origin” of the map xy-system.

= False easting x, and false northing y,: To avoid negative co-ordinates, the true origin is often translated
over map distances xq, Yo in a south-western direction. With this new, “false origin”, all points in the
region of interest now have positive xy-values.

The projection families are often classified according to different criteria. We only mention two of them:

= Deformation: The projection from spherical to planar co-ordinates unavoidably introduces some
deformations at the level of the angles, areas and/or distances (scale). The latter can not be excluded for
the entire map, but conformal projections retrieve correct directions in all points (at least over small
distances), while equal-area (or “equivalent”) maps have constant areas throughout. If an image is
represented in an equal-area projection, all its pixels have the same area regardless their position.

= Spherical vs. Ellipsoidal equations: For many projection families two sets of equations are available (see
Snyder). The spherical formulae hold for the case where the projection ellipsoid is a sphere (a=b). They
are much simpler than their ellipsoidal equivalents. The spatial annotation should clearly specify which
type of equations has been used.

Remarks:

= Unprojected data (Geographic Lon/Lat): Of course, not all geographical information is projected. Many
data sets (vectors and images) are still expressed in terms of Lon/Lat. For the digital analysis this does
not raise any problem. For uniformity, one can state that in this case x=Lon and y=Lat. But this is also a
kind of projection, known under the name “Plate Carré”. Its general f,/f,-equations are simply: x = C,.Lon
andy = C,.Lat, with C, and C, two scale factors. When a vector or image file in Lon/Lat is plotted on paper
or displayed on a screen (flat surfaces), we implicitly perform a Plate Carré projection.

= Map Units: There is a silent convention that only two units are allowed: metres for projected data (xy
map co-ordinates) and decimal degrees for unprojected data (Lon/Lat). All other units (km, cm,
radians,...) should be avoided.

2.1.4.3. Image framing

The combination of geodetic datum and projection fully defines the map system with planar xy co-
ordinates. In case of unprojected data, we simply substitute x=Lon, y=Lat. Any xy-point in this map system
is completely geo-referenced. For individual points (“vertices”) and also for vectors (series of connected
vertices), this information suffices. But for images (or “rasters”), the annotation has to deal with a third
element: the framing. This is illustrated in figure 2.3, which shows the position of an image with 4 columns
by 3 lines in a given map system (we now use XY instead of xy).
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Figure 2.3: Image framing (X../Y., and Col./Rec,, are the map and image co-ordinates of the “magic point”
as used in the definition of the framing of ENVI images)

The framing defines the exact position and extension of the image and the pixel size (spatial resolution) in
both directions. It is fully specified by six parameters. The IDRISI software for instance uses the extreme
image edges in terms of map-XY (Xmin, Xmaxy Ymin» Ymax) @and the number of columns (N.,) and records or lines
(Nrec). The resolutions are then derived via:

AX = (Xmax _Xmin)/ Ncol AY = (Ymax - Ymin)/ Nrec

But obviously, the same information can also be specified in other ways. For instance, in the ArcView
software the framing must be specified via N, N, AX, AY and X, Yo. The latter two are the map co-
ordinates of the centre of the topleft pixel. From this, the extreme image edges (Xmin, Xmaxs Ymin» Ymax) Can
again be derived. For instance for X: Xpin=Xo - AX/2 and Xmax=Xmin + Neol. AX.

Actually, for images, we deal with a second co-ordinate system (Col, Rec), which is for instance defined as

indicated in figure 2.3. Other definitions are possible but this is the one used by the ENVI software. Note

that the Rec and Y-axes run in opposite ways. The crucial point is that the six image framing parameters are

requested to define the parameters (intercept A, slope B) of the following two linear relationships:
Col=Ac+B.X and Rec=A,+B,Y

And using the ENVI (Col/Rec) system:

= By= Ncol/ (Xmax' Xmin) = 1/AX and A, = 1 - B,.Xnin.

" By = Nrec/ (Ymin - Ymax) = '1/AY and Ay =1- By-Ymax-

Both equations are again reversible such that the map X/Y can be derived as well for any Col/Rec-position.

These equations are of crucial importance in any spatial image analysis (image display, map transformation,
overlays, extraction of ROlIs, ...).

Figure 2.3 also illustrates the somewhat bizarre definition of the framing in ENVI. Instead of the classical six
parameters, here the user has to specify eight values. In addition to the number of columns (N,) and
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records (N..) and the resolutions AX and AY, one also has to specify the map co-ordinates (X./Ym) and
corresponding image co-ordinates (Col,,/Rec,,) of any point in the XY-plane. This so-called “magic point” can
be selected anywhere, even outside the image frame. These 8 parameters are also sufficient to define the
above slopes and intercepts: By=1/AX, A,=C—By.Xm, By=-1/AY, A,=R,—B,.Y. ENVI’s magic point concept
provides a redundant degree of freedom. In practice the image framing is mostly defined using the topleft
corner of the image (Xm=Xmin, Ym=Ymax, C0ln=1.0, Rec,,=1.0) as magic point, or the centre of the topleft pixel
Xm=Xo, Ym=Yo, Col,=1.5, Rec,=1.5).

2.1.5. Temporal and other annotation

Images, especially satellite data, also have a specific timing. At this level, distinction should be made
between:

= Individual registrations (raw or pre-processed): these have a registration date (and time).

= Composites (or “syntheses”) which combine the information of all images registered during a specific
interval (mostly a day, dekad or month): these have a start date and a periodicity.

Finally, the annotation should also foresee place to store more textual, general information. Some
examples: a title, comments, description of the applied procedures, name of the sensor (for satellite
images), etc.

2.2. The “modified ENVI” image format

Based on the general concepts described above, this section expounds the basic image format used by
SPIRITS and GLIMPSE. This format is called “modified ENVI” because it is ground on the ENVI principles
though with some extensions and restrictions.

2.2.1. Image files (*.img)

GLIMPSE and SPIRITS only accept 2D flat, binary formatted images. Only the four most common datatypes
are allowed: BYTE (unsigned), INTEGER (short, signed), LONG (integer, signed) and FLOAT (see table 2.1).
And the image files must have extension *.img.

This definition thus forms a limited version of ENVI's facilities, because ENVI images can have any
extension, many more datatypes and a 3D layout.

The input images may have leader/trailer bytes, and (in most cases) they may follow the High-Endian or the
Low-Endian system. However, the output images are always byte-swapped in accordance to the host
system (INTEL-PC) and the leader/trailer bytes are removed. The size in bytes of each output image can
thus be computed as: N X Nec X BPP (BPP=Dbytes_per_pixel).



SPIRITS Manual Page 20 of 404

2.2.2. Annotation files (*.hdr)

The annotation of each image (X.img) must be stored in an associated ASCII-TXT file (X.hdr), with the same
base name (X) as the image but extension *.hdr. Figure 2.4 shows an example. HDR-files must start with the
text string "ENVI" in the first line. The further annotation items are labelled with “keywords”. In the HDR-
file, these keywords may be listed in any order, as long as the first line contains “ENVI”. The ones used
and/or recognized by GLIMPSE/SPIRITS are listed in table 2.2. Most of them are in the form “KEYWORD =
value”. A minority follows the structure “KEYWORD = { several comma-separated parameters }’. In the
latter case, the structure may be spread over several lines.

Remarks:

= Because the comma acts as delimiter, care should be taken to avoid the use of commas in string
parameters. This error is quickly made for CLASS NAMES = { }. For instance, when a given class is named
“orchards, vines and olive trees”, the comma should be replaced by another character.

= Some items may be omitted whenever redundant. For instance, for BYTE images (DATA TYPE=1), the
BYTE ORDER is irrelevant and can be omitted. Similarly, INTERLEAVE is only requested for 3D-images
(BANDS>1).

Actually, the “modified ENVI” format is a variation on the standard ENVI-format. In practice, two
modifications were introduced:

= Restriction: ENVI HDR-files can contain more keywords than the ones listed in table 2.2. But for
GLIMPSE/SPIRITS, some of them were suppressed, because they are redundant for our objectives. The
only consequence is that GLIMPSE and SPIRITS do not “recognize” these omitted ENVI keywords and do
not transfer them (whenever present in the input HDR-files) to the created output images.

= Extension: On the other hand, some new keywords were added. In table 2.2, these are marked in grey.
The meaning and objective of these specific keywords was mostly explained in the previous section.
Fortunately, the ENVI software passes these non-standard keywords from input to output header.

Some keywords are further described in the paragraphs below.

2.2.2.1. Keywords VALUES and FLAGS

The VALUES keyword specifies the spectral annotation items. The subdivision of the potential range in
significant range (V,,-Vi) and flags was already discussed in §2.1.3.4. However, if for a certain image
variable (say NDVI) the significant values range between 0 and 250, that does not mean these extremes
effectively occur in all concerned images. De facto, the observed (significant) values might vary over a
smaller range (say from 20 to 140). These observed extremes are stored in Vi, and V.. By definition, one
always has: Vig £ Viin < Vimax < Vii. All GLIMPSE/SPIRITS modules track the actual values of Vi, and V.
during the generation of the output images. But the values of Vin/Vimax are only given for information, for
instance to obtain a good “stretch” in the image display. The VALUES keyword also has to indicate the
linear scaling of the digital numbers V to physical units Y (Y=V;.+Vy,.V). The scaling is only applicable to the
values in the significant range (Vio-Vyi).

For GLIMPSE/SPIRITS, the VALUES keyword is not mandatory. If it lacks for a given input image, the
software uses the following defaults: V,ame="?", Vunic="?", Vie=Vmin=DTmin» VhieVmax=DTmaxr Vint=0, Vsi0=1. DT min
and DT, are the limits of the potential range of the concerned datatype (see table 2.1).

As mentioned, all digital values V beyond the significant range (V,-V};) are considered as flags and the
involved pixels will be excluded from the normal computations. The FLAGS keyword is issued by the
GLIMPSE/SPIRITS programs to explain the meaning of the flag values. It is only intended for information
(output side), and at the input side it is never used for analytical purposes. Hence, at the input side it can
always be omitted.
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ENVI

description = {SPOT-VGT, S10-Synthesis}
samples = 274

lines =224

bands =1

header offset =0

file type = ENVI Standard

datatype =1

interleave = bsq

map info = {bel72, 1, 1, 22000, 245000, 1000, 1000}
values = {NDVI-toc, -, 0, 250, 0, 202, -0.08, 0.004}
flags = {251=missing, 252=cloud, 253=snow, 254=sea, 255=back}
date = 20021121

days =10

sensor type = SPOT-VEGETATION

comment = {BCGMS project}

program = {IMGcvt (V1002/1112)}

Figure 2.4: Example of a “modified ENVI” HDR-file. Non-ENVI keywords are marked in bold.

Table 2.2: Contents of the HDR-files. The keywords are grouped per category.
Non-ENVI keywords, added by GLIMPSE/SPIRITS, are marked in grey.

CAT | KEYWORD DESCRIPTION
Description ={...} Textual info, general title
o -
w Comment ={...} More textual info
5 Program ={...} Name of program, which generated this IMG (+ version between brackets)
Sensor type E.g. SPOT-VGT, NOAA-AVHRR,... (only textual information)
3D Bands Nr. of image layers (for GLIMPSE/SPIRITS: normally Bands=1)
Interleave BSQ, BIL or BIP — Only requested for 3D-IMGs with Bands > 1
File type “ENVI Standard” for ordinal IMGs, “ENVI classification” for categorical IMGs
Header offset Number of leader bytes in the IMG-file before the real image data
Data type 1=BYTE, 2=INTEGER, 3=LONG, 4=FLOAT (see table 2.1)
Byte order O=least significant byte first (LSF), 1=most significant byte first (MSF)
Values ={ Viame, Name of physical variable Y (e.g. reflectance, temperature, class,...)
Vinit Dimension of physical variable Y (%, °C, kg/ha/day, -, ...)
3 Vio, Lowest/highest digital value of significant range (values beyond V,,/V,, are flags)
g Vhiy
§ Vmin Lowest/highest significant value which really occurs in this IMG
v Vimax NB: Vio < Vimin < Vinax < Vhi
Vint Intercept/slope of linear scaling: physical Y = Vit + Vg0 . V
Vsio } NB: This scaling only applies to the significant range
Classes Nr. of classes, incl. unavoidable class 0. More correct: highest class_ID + 1
Class names ={...} For each class, starting with 0: class name (avoid commas!)
Class lookup ={...} For each class, starting with 0: R, G, B-values in range 0-255
Flags ={...} For each flag: “V=meaning” with V=digital value (only textual info!)
Samples Number of IMG columns (N)
Lines Number of IMG records or lines (Nec)
Map info = { Name Projection_Name (must be entry in ENVI file Map_proj.txt)
o ,Col, Rec,, | IMG Col/Rec co-ordinates of “Magic Point” (see figure 2.3)
f—f Xy Y Map X/Y co-ordinates of same “Magic Point”
g JAX, AY X/Y pixel size in map-units
@ [,zone, N/S] | Only for Projection_name=UTM: zone [1-60] and “North” or “South”
[,datum] [,units=x] | Optional: geodetic datum (entry ENVI-file Datum.txt)
} map units: x="Metres” or “Degrees”
Projection info ={...} All specifications of map projection. Same form as used in ENVI-file Map_proj.txt.
T™P Date YYYYMMDD: IMG registration date, or start date for composite IMGs
Days Periodicity in days: 1, 10, 30,...; O=unknown/irrelevant; -1=actual registration
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Important remark:

Standard image processing software doesn’t keep track of the scaling and doesn’t distinguish flags from
significant values. For a wide range of procedures this may lead to biased results. Just two examples:

= Standard software directly performs all computations on the digital values V, thereby omitting the
scaling to physical units (Y=Vi+V,0.V). Let’s consider the example where we have two images with the
reflectances R in the RED and NIR bands, and want to compute a new image with the Ratio Vegetation
Index: RVI=NIR/RED. Standard packages directly apply this equation on the digital numbers V, hence
RVIy=Vyir/Vrep- But obviously it’s safer to use the physical units and to compute RVIy=Ryr/Rrep=(Vint, nir +
Vo, nr-Vair)/ (Vint, rReo + Vsio, rep-Vren). All GLIMPSE/SPIRITS modules perform these scalings in the
background, whenever needed. Clearly, both results are only in agreement if the two input images follow
the same scaling — and if both intercepts V;,, are zero. In practice, this is not always the case. For
instance, we mostly store our RED and NIR reflectances in BYTE images with a different scaling adapted
to their dynamical range (which is higher for the NIR). Numerous other examples can be given where the
omission of the image scaling yields biased outcomes.

= Also the confusion between flags and significant values often leads to errors. Before any computation,
GLIMPSE and SPIRITS always check the nature of the requested input values. Results are only retrieved if
all of them belong to their proper significant range. If one or more inputs are flagged, the corresponding
output pixel will be flagged as well. In such cases, the software always tries to maintain the same
“flagging system” as used for the input images (which is not always possible).

2.2.2.2. ENVI keywords for categorical images (classifications)

Categorical images are distinguished in the HDR via “FILE TYPE = ENVI classification”. These images must be
BYTE, and the three class keywords must be completed. Names and colours must be provided via the
keywords CLASS NAMES and CLASS LOOKUP for all class_IDs ranging consecutively from 0 up to the highest
class_ID. Class 0 always represents “Not classified” or “background”. For instance, if there are 3 classes,
with non-consecutive IDs (or digital nrs. in the IMG) 1, 3 and 5, then CLASSES = 6, and CLASS NAMES = { not
classified, classl, , class2, , class3}. Moreover CLASS LOOKUP = { ... } must contain 18 comma-separated
values (RGB-colours for 6 classes, inclusive the non-existing ones).

For compatibility with the GLIMPSE/SPIRITS modules, the VALUES-keyword should be completed as well. In
the above example, one could have: VALUES={ class, -, 1, 5, 1, 5, 0, 1 }. Note that in this case, the scaling
vanishes (Y=V=class_ID, V=0, V4,=1), and that the significant range runs from V,,=1 to V};=5. So the 0-class
is considered as a flag. Optionally, this can be indicated explicitly via FLAGS={0=Not classified}.

2.2.2.3. The ENVI method for the georeferencing of images
The ENVI software comprises three important ASCII-TXT files (see figure 2.5):

= Ellipse.txt contains a list of all ellipsoids. For each, three items are provided: the ellipse_name, the semi-
major axis a, and the semi-major axis b.

= Datum.txt lists all the geodetic datums, with five items per line: datum_name, ellipse_name and the
three Molodensky constants AX, AY, AZ. Ellipse_name must be an entry in file Ellipse.txt.

= Map_proj.txt contains a list of all specific projection systems. The comment lines on top give for each
projection family, the ID-number and the list of requested parameters. The following data lines provide
for each projection the following items: the projection_ID (e.g. 3=Transverse Mercator), the actual values
of the requested parameters, the datum_name (which again must be an entry in file Datum.txt) and
finally the Projection_Name (a user-defined string).

The three files can be modified or extended as to the needs with any TXT-editor.
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ELLIPSE.TXT

Clarke 1880, 6378249.1, 6356514.9
International, 6378388.0, 6356911.9

WGS 72, 6378135.0, 6356750.5

WGS84,%  6378137.0,  6356752.3
DATUM.TXT®,

Adindan, "\ Clarke 1880, -166, -15, 204

\
\

European 1950, \\ International, -87, -96, -120
WGS-72, WGS 72, o, o, 5
WGS-84, . - WGS 84, o, o, 0

MAP_PROJLTXT ~~_

; ENVI CUSTOMIZED PROEC]ION FILE
; 3 - Transverse Mercator S~ R
; a, b, 1at0, lon0, x0, y0, kO, [datum]; name

; 9 - Albers Conical Equal Area ~.

; a, b, lato, lonO, x0, y0, spl, sp2, [datum], ném

; 11- Lambert Azimuthal Equal Area \‘\

; a, b, lat0, lonO, x0, y0, [datum], name RN .

3, 6378137.0, 6356752.3, 0.0, 129.00, 500000.0, 0.0, 0.999606,\ WGS-84, WGS84-UTM52N
9, 6378135.0, 6356750.5, 51.4, 22.65, 0.0, 0.0, 32.500000, 54.50, WGS-72, Spacell (EU-NOAA)
11, 6378137.0, 6356752.3, 52.0, 10.00, 4321000, 3210000, ETRS89, INSPIRE-LAEA

Figure 2.5: Extracts from ENVI’s three ancillary geo-referencing files

Any specific image can be georeferenced via the HDR keyword MAP INFO = {Projection_Name, Col,,, Rec,
Xm, Ym, AX, AY}. Projection_Name must be an entry in the file Map_proj.TXT. Whenever needed, the system
can find over there all information on the map system and geodetic datum, used for the concerned IMG.

The image framing (see figure 2.3) is further defined via keywords SAMPLES=N,, LINES=N,, the two
resolutions (AX, AY) and the co-ordinates of the “magic point” in map units (X, Y.) and pixel units (Col,,
Recn). Optionally, the geodetic datum and the map units (degrees or meters) can also be included in the
MAP INFO keyword.

MAP INFO = {..} can also contain three reserved Projection Name’s, which are not declared in file
Map_proj.txt:

= “Geographic Lat/Lon”: for unprojected IMGs, expressed in the Lon/Lat-system of the WGS84-datum.
However, when the Lon/Lat-system is used with a different geodetic datum, it should be declared
explicitly in Map_proj.txt, with a unique Projection_Name.

= “UTM” (Universal Transverse Mercator): In this case, the UTM-zone (1-60) and its position (North or
South) must be given at the end of MAP INFO, after the first 7 mandatory items.

= “Arbitrary”. for “floating” images with unknown referencing. These can be simple pictures or raw
satellite images (before the geometric correction). As to the framing, one can easily imagine fictive X/Y-
axes which run in parallel to the Col/Rec-axes of the IMG. For instance: Xmin=0, Xma=Ncol, Yi=0,
Ymax=Nrec, AX=AY=1. As an exception to the rule, in this case X and Y are expressed in pixel-units.
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Finally, the keyword PROJECTION INFO = {...} allows to include the projection parameters, as specified in
Map_proj.txt for the concerned system (Projection_Name), directly in the header file. This avoids situations
where a given image cannot be treated correctly because its projection is not declared in the local version
of Map_proj.txt.

2.2.3. Metafiles (*.mta, *.var)

As explained in §2.1.1, metafiles are a good alternative for the use of 3D-images. They are simple ASCII-
files, basically with the names of the images which belong together for a certain application or analysis.
SPIRITS/GLIMPSE have to deal with two different types of metafiles. Figure 2.6 shows an example holding
for a classification exercise, which started from (500 x 500 pixel extracts of) the RED and NIR bands of two
Landsat5-TM registrations. Instead of combining them into a single 3D-image file, it's more easy and
flexible to keep them as separate image files and to declare them as an entity (for this particular analysis)
by means of a metafile.

ENVI META FILE Vu CODE IMG NAME

:Ie(:jD.:}TESTS\cIas\flr.lmg 11 Rl d:\tests\clas\fiR
:.:m > 12 N1 d:\tests\clas\f1N

Dims : 1-500,1-500

File : D:\TESTS\clas\f1n.img 21 R2 d:\tests\clas\f2R

Bands: 1 22 N2 d:\tests\clas\f2N

Dims : 1-500,1-500

File : D:\TESTS\clas\f2r.img
Bands: 1
Dims : 1-500,1-500

File : D:\TESTS\clas\f2n.img
Bands: 1
Dims : 1-500,1-500

Figure 2.6: Metdfiles for ENVI (*.mta, left) and GLIMPSE (*.var, right).

The two types are the following:

= ENVI metdfiles: The first line must contain the string “ENVI META FILE”. Then follow 3 lines per image
layer, indicating the image file name, the band to select (in case the IMG is 3D) and the image window to
consider (mostly the entire image, so “Dims: 1-N,,, 1-N...”. Although ENVI does not impose a fixed
extension, SPIRITS/GLIMPSE labels all ENVI-metafiles with the reserved extension *.mta. MTA-files can
be opened in ENVI as if the included layers formed a single 3D-image.

= GLIMPSE metadfiles: These must have the fixed extension *.var (each individual image layer can indeed be
considered as a “variable”). Each data line contains 3 information items for a specific image variable: a
user-specified ID-number (Vu, greater than 0) in the 5 leftmost columns, the code of the variable (1-3
characters) in columns 6-10, and the image name (without extension) from column 11 onwards. Lines
whose five leftmost characters do not contain a value greater than zero, are considered as comments
and skipped. This is for instance the case for the top line in figure 2.6. The IDs and codes are mainly
intended for the classification modules. In time series analyses, they become less relevant. Yet they may
never be left blank.

Most SPIRITS/GLIMPSE-modules which produce multiple output images also retrieve an appropriate MTA
and VAR-file. Metafiles can also be created manually with an editor, or with dedicated modules.
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2.3. Miscellaneous elements

2.3.1. Processing of time series

Many SPIRITS/GLIMPSE programs such as compositing, smoothing and the similarity analysis, deal with
series of input images. All these modules assume that the names of the images agree with the following
generic template (omitting the fixed extensions *.img/hdr):

IMG-name = [P]date[S]

The prefix P and suffix S may be empty, and the prefix may also include a (complete or partial) data path,
but the date must be specified according to one of the twelve formats listed in table 2.3. Hence, valid
names are for instance: c:\METOP\ot_201012_NDVI (format 5: dekad 12 of 2010) or even simply
“20100421” (format 1, no prefix/suffix). The “dekadal” system works as follows: the first two dekads of
each month always count 10 days (01-10, 11-20), while the third one has a variable number of days
(21—>end_of_month).

This naming convention implies another important assumption: all the input images for a specific analysis
are assumed to reside in the same data path. Oppositely, if a module generates multiple images, they are
all stored in the same data path (folder).

Table 2.3: The twelve date formats supported by the time series modules.

1 | YYYYMMDD
2 YYMMDD
Day YYYY =Year [1950 .. 2049]
3 YYYYmDD
4 | YYmDD YY  =Year [50=1950 ...  49=2049]
5 | YYYYTT
Dekad .
6 | YYTT MM = Month in year [01=Jan. .. 12=Dec.]
7 YYYYMM
8 | YYMM m = Month in year [A=Jan. .. L=Dec.]
Month
9 | YYYYm .
10 | YYm TT = Dekad in year [01 36]
11 | YYYY Year DD = Day in month [01 31]
12 | YY

Although most image sets fit into this generic naming convention, there are many exceptions. For instance,
some composites comprise the textual name of the month in their names (Jan, Feb,...), and other follow bi-
weekly time steps. SPIRITS provides a powerful renaming tool, which allows to adapt many data sets to our
standards. Unforeseen periodicities (weekly, biweekly) can often be treated by “cheating” the program and
declaring them as a daily series.

2.3.2. The UNIflags system

The important role of the “flags” has been stressed before. They are situated outside the significant range
(Vio-VHi) of digital values and are used to label pixels with deviate measurements. In our project working at
VITO, we maintain a so-called “UNIflags” scheme, which fixes the flag values and their meaning. The system
is described in table 2.4. It only deals with BYTE and INTEGER images for the simple reason that all images
are stored in these two data types (LONG and FLOAT are only used occasionally for dedicated purposes).
For BYTE images, the flags are situated in the upper range of values (251-255), so the significant values (V-
Vi) are restricted to the range 0-250. For INTEGER images, the significant range goes from V,;=0 to
Vi=32767, while the flags run from -1 to -5.
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Table 2.4: The “UNIflags” system: standardized flags for BYTE and INTEGER images

BYTE INTEGER | MEANING / INTERPRETATION
0-250 0-32767 | Significant range with scaling: Y = V;,; + V..V
251 -5 Missing value over land (data error, missing inputs, division by 0)
252 -4 Cloud over land
253 -3 Snow/Ice over land
254 -2 Sea/water
255 -1 Background (no information at all, mostly: no data)

UNIflags is an attempt to maintain the same flags for all images, created in subsequent processing steps.
Unified flags simplify the interpretation of the screen displays, but also the creation of derived quick look
maps, etc. The approach is presented here in advance, because some modules explicitly ask whether or not
the input images follow this UNIflags system.

2.3.3. SPx-files

For some GLIMPSE programs, the list of input parameters is too long to fit on the command line (and to be
practical). In that case, GLIMPSE only asks for the most relevant ones, while the others (those who mostly
remain fixed) are to be specified in an ASClI-file with extension *.SPx (with x=any character). For instance,
an SPS-file is needed for the image scaling, an SPC-file for the compositing, an SPU-file for the unmixing,
etc. GLIMPSE users are supposed to create these files independently, using any text editor and possibly
starting from the example files. But SPIRITS offers dedicated Uls for the generation of all SPx-files.
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SPIRIT

Software for the Processing and Interpretation of Remotely sensed Image Time Series |

Software for the Processing and Interpretation

of Remotely sensed Image Time Series

USER'S MANUAL

Part Il: Spirits
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1. General concepts

1.1. Startup and Shutdown

1.1.1. Startup

Spirits is started by executing the Spirits.jar executable in the Spirits installation directory (see Annexes:
Spirits installation). This can be done by double-clicking the .jar file, by creating a (desktop) shortcut to the
.jar file, or by creating a .bat file launching the Java VM with the .jar file as parameter.

start javaw -jar Spirits.jar

example command line in a .bat file

Optionally a command line parameter (uiscale) can be passed to the .jar file causing all Ul panels to rescale
with respect to their default sizes (uiscale rescale value; an integer value in %). Typically this parameter
would be specified in the desktop shortcut or in the .bat file used to start Spirits.

The parameter can be used on systems with non standard display settings (e.g. text sizes set to 125%) in
which case the default sizes of some panels are too small to show all of their contents.

Syntax example: “...Spirits.jar -uiscale=110"

+ V111 Properti —

Shortcut | Security | Details

l L'I‘J Vil

Targettype: Executable JarFile

Targetlocation: SpirtsV111February2013
Target C:\SpiritsV111February2013\Spirits.jar -uiscale=115)

Startin: C:\SpirtsV111February2013

Shortcut key: Naone

Bun: ’Normalwindow v]

Comment

Open File Location l ’ Change lcon... l [ Advanced... l

[ OK ] ’ Cancel l Apply

Example shortcut specifying “-uiscale=115"
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1.1.2. Shutdown
Upon closing the application, a confirmation dialog will appear. This dialog allows to "Cancel" or continue
the "Shut Down" process.

x]

ShutDown

L« SPIRITS - Shut Down

Cancel | [ Compact and Shut Down ] [ Shut Dowan

It also gives an additional option "Compact and Shut Down". This option should be used periodically,
especially when lots of inserts, updates or deletes have been performed on the project database (see RUM
Statistics).

Please beware that the "compacting" process can take some seconds up to several hours, depending on the
size of the database and the number of changes made since the last time it has been compacted. Also be
aware that during this process additional disk space is required about the size of the actual database.

SPIRITS (Project: ASI) 3
9
— . SPIRITS - Compacting database

Please Wait. This can take some time,
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1.2. Tools

1.2.1. Tool Uls
Most Tool Uls in Spirits share a common structure:

e the frame title shows the name of the tool;

e the menu bar contains a File item, and if available an Help item;
e the zone where possible error messages are displayed;

e the user input panel - typically consists of two major parts:

o atop part where input and output files can be specified;
o a bottom part where more specific parameters can be specified;

e the action buttons for the tool, typically this would be a Cancel and an Execute button.

Extract Band/ROI 3 Tool title

File Help Menu bar with File and Help items

Input IMG: must be specified
| Error messages
Files

Single file | List of files Actual user input panel

Input TMG | |E] input/output files

Qutput IMG | [.]

Band/ROI Extraction parameters

Band to exkract |1 | {rmir 1}
Specify ROI via (33 ColfRec (") Map coordi... () HOR-file tool parameters

Left column | | {rmir 1}
Right calumn | | {rnir 17}
Uppet record | | {rnir 1)
Lower record | | {rnir 1)

* min | |

A max | |

¥ omax | |

¥ min | |

HDR-file | [ ...

Execute Action buttons

Example of a typical Spirits tool Ul
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1.2.2. Tool File menu
The Tools File menu allows to save and restore all the parameters filled out by the user, so they can be
reused and modified.

The Tools parameters are stored in files with a "tnt" extension. They are called TNT files for short.

Extract Band/ROI X Open 3
Help Look . |2 THT v 2EE
Mew —
Open -1 Mame Size Tvpe
Save L of il . :3 |&] Adapt HDR. dema.trt 2KB TNT File A
Save As 2.0 Iy Recent i] Adapt HDR test remaving. tnt ZKE TMT File =
Documents @| Area Fraction IMGs Somalia ... LKE TN Fil
Input IMG | SpirtsSamples|GLOACTYS 101400058, img | | é A:Z: F::;:z;s Glozc;\'jz ISaO e T F:lz
Qutput TMG | D SpiritsSamples) Africl510twt000Sa.img .. ] @ |@] Composit 51 to 510 Africa M... LKE TNT File
- g] Composit 530 from 510 Afric, .. 1 KE TNT File
Deskiop |@] Convert ENVI from ta IDRIS. . KB TN File
d ) . g Convert ENYI from o IDRIS.., ZKB TMT File
Band/ROI Extraction parameters 3y |@] Convert ERVI ta ArcYIEW.tnt 1KE THT File
Band to extract {1-1) '-J |@] Create Charts SOMALIATA. ., LKE TNT File
My Documents . '
Sedyaone Ociir O Oront Stz e e
tefteobmn [ | q1-192m) 3’]}3 |@] Extract Band ROT Test Row ... LKE TNT File
Right columin l:l {1 - 1920) ] g Extract Band ROL X ¥.tnt 1KE TMT File
- My Computer | |@] Extract Band_ROI Africa 20, , LKB  THT File E
Upper record (1-898) 2 B I 2
Lowser record (1-898) .g
. ! File: name: |Extra-:t Band_ROI Afri-:a.tntl [ Open ]
% min { -180,00446400 - 60,00000000 ) My Hetwark
% mas |60 { -26,00000000 - 179, 99553600 ) Places Files of type: | tnk Task files | cancel
¥ max |38 { -35,00000000 - 7500446430 )
¥ min |35 { -55,87053570 - 38,00000000 }
HOR:-file |
Cancel ] ’ Execute ]

Tools File menu

Remark: the default location (directory) for TNT files can be specified per Spirits project in the Project
settings.

1.2.3. Tool input and output files
Most tools operate on files, therefore their Uls will contain fields where input and output files can be filled
out or chosen via a file chooser at the top of the user input panel.

Files

i Single file || List of files

Input IMG | SpiritsSamplesiGLDIACT|S101vt000Sa.img | ... |
Qutput IMG |D:\SpiritsSamplesAfrical5101vt000Sa.img | .. ]

single input / output file
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Some tools will offer a "List of files" option. This allows to submit the tool to be executed over a list of input
files at once.

Files

Single file

List of input IMGs lemo'l.LNLtGIobcovemFlsAfrica.InI @

Qutput directory |:\SpiritsSamplesiSomalia\GLOBCOVER_AFI | .. |

Prefix filenames | Suffix filenames |

list of files

In this case the actual input files to be processed by the tool, are specified via a "meta file" containing a list
of input files. These meta files use the "Inl" extension and are called LNL files for short.

Existing LNL files can be chosen via a file chooser. Via the "New" function new LNL files can be created: a
panel will appear (LNL editor) allowing the user to browse through the file system and select the files to be
added to the list. The resulting list can then be saved as an LNL file. The LNL editor can also open an existing
LNL file, and add or remove files in its list.

Select Extract Band/ROl input files El
File

E\@ SpiritsSamples
=[5 Africa
{0 2008

>

globcoverafi_000.img ~
=] gle i_011.img

globcoverafi_014.img
g EEEE—EI:I:“U;—DMP globcoverafi_020.img
o ERRO_R METED globcoverafi_030.img
= glabeoverafi_040.img
globcoverafi_050.img
: globcoverafi_080.img
@ S10_DrP globcoverafi_070.img
{3 510_Equal Densitiss globcoverafi_090.img

E S10_FARAR globcoverafi_100.img =
H-05) S10_FEWSNET . .
5 510_Fikered globeoverafi_110.img
iltere
= SIEI_Histo globcoverafi_120.img
o <10 LTA globcowverafi_130.img
{03 510_Masked globcoverafi_140.img
10T S10_WDWI “ globcoverafi_150.img b
Selecked: 1 [ Add Selected
MName Path
globooverafi_000.img C:\SpiritsSamplesiafrical GLOBCOWER_AFTglobooverafi_000.img ~
afi_011.img i ] ‘ER_AFIglobooverafi_011.img 1
globooverafi_014.img [:\SpiritsSamplestafrical GLOBCOWER_AFTglobcoverafi_014.img
globooverafi_020.img [:\SpiritsSamplestafrical GLOBCOWER_AFTglobooverafi_020.img B
globooverafi_030.img C:\SpiritsSamplestafrical GLOBCOWER_AFTglobooverafi_030.img
globooverafi_040.img C\SpiritsSamplestafrical GLOBCOWER_AFTglobooverafi_040.img
globooverafi_050.img [:\SpiritsSamplestafrical GLOBCOWER_AFTglobooverafi_0S0.img
globcoverafi_D60.img \apiritsSamplesiAfrica _AFTglobcoverafi_D&0.img
lob Fi_0a0.i C:\SpiritsS leshAfricalGLOBCOYER_AFDglob Fi_0a0.i
=k Fi_ O30 i [mTLY inik, EPELI YO, o W = [¥]={ul EThalak Fi_ 070 i b’
Tokal: 23 [ Remove Selecked ]
[ Cancel ] [ Save ]

LNL editor
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When working with an input list of files, the output files are specified via

e a directory where the output files should be stored;
e an optional prefix;
e an optional suffix.

For each input file, the file name of the corresponding output file will then be formatted as:

PrefixinputfilenameSuffix.Extension of which the extension is determined by the tool.

Remark: LNL files can typically be used for collections of related files which have no temporal aspect. An
example would be the collection of area fraction images (AFIs) on a global or continental level, which can
be used repetitively to create AFIs for smaller regions of interest (ROI's), such as countries or other
administrative regions.

1.3. Task execution

1.3.1. Worker thread
When the parameters of a tool have been filled out, it can be submitted for processing via the Execute
action button.

Processing does not start immediately: a task is created and pushed in the Task queue where it will wait for
its turn to be processed by a separate worker thread.

PIR Proje p Demo > |
FEile Basic Tools Time Series User Tools Databases Quick Looks About

: Tasks | Results

- RO B (®) Run new tasks () Pause new tasks

@ 1d: 1 Extract Band/ROI RUNNING 40%

File Help © 1d: 2 Extract Band/ROI READY 0%
Task submitted © Id: 3 Extract Band/ROI READY 0%

© 1d: 4 Extract Band/ROI READY 0%

© 1d: 5 Extract Band/ROI READY 0%

© 1d: 6 Extract Band/ROI READY 0%

Files
Single file | List of files |

Input IMG hiritsSamples\GLOBCOVER22\Globcav.img
Qutput IMG _):\SpiritsSampIes\Africa\REF\dob:uv.mg [:]

Band{ROI Extraction parameters

Band to extract |1 {1-1)
Specify ROI via () ColfRec (®) Map coordi... () HDR-file
Left column (1 - 129600) Task queue
Right column | (1 - 129600) /
Upper record (1 - 64800)
Lower record (1 - 64800)
% min |-26.0669640 ( -180.00138889 - 60. 18303600 )
¥ max |60.1830360 ( -26.06696400 - 179.99861111 ( Remove all ]
¥ max [38.0669643 ( -35.05803570 - 90.001388 : ( Pause al ]
¥ min |-35.0580357 (-89.99861111 - 38.06696460 ) ( Reaoelsl ]
HDR-file
In progress
Id: 1 Extract Band/ROI RUNNJMNG 0% State: RUNNING |

Progress

(NNNNNNNNNNNNNNNN ]
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1.3.2. Tasks and subtasks

When a tool is submitted for processing, it creates a task which will be pushed in the task queue.
A task can be a single task, typically in case of a basic tool operating on a single input file.
A task can also be a batch task, consisting of a series of subtasks. Examples of batch tasks are:

® a basic tool operating on a list of files;
® a time series tool operating on a time series of input files;
e tools combining multiple discrete steps.

1.3.3. Task queue

1.3.3.1. Task manipulations
Tasks which are waiting in the task queue to be processed can be manipulated.

E Tasks | Results| ‘

(%) Run new tasks () Pause new tasks Remove

© Id: 656 Extract Band/ROI RUNNING 42%
O Id: 657 Extract BandfROI READY 0%
O Id: 658 Extract Band/ROI READY 0%
O Id: 659 Extract Band/ROI READY 0%
O Id: 660 Extract Band/ROI READY 0%

le]Id: 661 Extract Band/ROI READY 0%

remove the selected task from the queue

%O Id: 662 Extract Band/ROI batch READY 0% Remove All
#-O Id: 686 Extract Band/ROI batch READY 0%
© 1d: 710 Extract Band/ROI READY 0% remove all tasks from the queue

-0 Id: 711 Extract Band/ROI READY 0%
-0 Id: 964 Extract Band/ROI READY 0%
O Id: 1217 Extract Band/ROI READY 0%

Pause

pause the selected task. A paused task will
not be processed and stays in the queue
until it is removed or resumed

Pause All

pause all tasks in the queue
[ Remove ][ Remove all

y 4
[ Pause ] [ Pause all

N Resume ] [ Resume all
_;:§ZEZEF~.--_; 4__-’——i"!:___ Resunne

resume the selected task

Idleld: 656 Extract Band/ROI RUNNING 0% State: RUNNING ~|
1
v|
Progress Resume All
[IIIIIIIIIIIIIIIII ]

resume all (paused) tasks in the queue.

Task Queue
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The Remove, Pause and Resume operations are not applicable on tasks which are being processed. They
work only on tasks waiting in the task queue to be processed. In the case of batch tasks (tasks consisting of
a series of subtasks) they can only be applied on the top level task, not on individual subtasks.

Besides these operations on waiting tasks, there is also a Cancel operation, but only for batch tasks.

E Tasks | Results

g () Pause new tas|

1 1227 Extract Band/ROI RUNNING 36%
: 1480 Extract Band/ROI READY 0%

: 1986 Extract Band/ROI READY 0%
[+ Id: 2239 Extract Band/ROI READY 0%
[+ Id: 2492 Extract Band/ROI READY 0%
[+ Id: 2745 Extract Band/ROI READY 0%
[+ Id: 2998 Extract Band/ROI READY 0%
[+ Id: 3251 Extract Band/ROI READY 0%
[+ Id: 3504 Extract Band/ROI READY 0%
[+ Id: 3757 Extract Band/ROI READY 0%
[#-O Id: 4010 Extract Band/ROI READY 0%
#-O Id: 4263 Extract Band/ROI READY 0%
[#-O Id: 4516 Extract Band/ROI READY 0%
[+ Id: 4769 Extract Band/ROI READY 0%
[+ Id: 5022 Extract Band/ROI READY 0%
[+ Id: 5275 Extract Band/ROI READY 0%
[+ Id: 5528 Extract Band/ROI READY 0%
[+ Id: 5781 Extract Band/ROI READY 0%
[+ Id: 6034 Extract Band/ROI READY 0%
[+ Id: 6287 Extract Band/ROI READY 0%

[ Remove all ]
[ Pause all ]
[ Resume all ]

In general, tasks which are being processed
Cancel Id: 1227 ) cannot be interrupted.

However, in the case of batch tasks the top
level task can be requested to cancel.

The processing will then continue until the
active (leaf) subtask ends, the remaining
subtasks will not be started.

Progress

ARRERENNENNENN ]

Task Queue
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1.3.3.2. Task queue modes
The task queue itself has two states or modes:

e "Run new tasks" - default
e "Pause new tasks"

Tas S

(%) Run new tasks () Pause new tasks

. 1074 Extract Band/ROI batch RUNNING 86%
+-OId: 109
+-Q Id: 1122 Extract Band/ROI batch READY 0%
+-O Id: 1146 Extract Band/ROI batch READY 0%
+-O Id: 1170 Extract Band/ROI batch READY 0%
+-Q Id: 1194 Extract Band/ROI batch READY 0%
+-O Id: 1218 Extract Band/ROI batch READY 0%
+-O Id: 1242 Extract Band/ROI batch READY 0%
+-O Id: 1266 Extract Band/ROI batch READY 0%
+-O Id: 1290 Extract Band/ROI batch READY 0%
+-O Id: 1314 Extract Band/ROI batch READY 0%
+-O Id: 1338 Extract Band/ROI batch READY 0%
+-O Id: 1362 Extract Band/ROI batch READY 0%
+-O Id: 1386 Extract Band/ROI batch READY 0%
+-O 1d: 1410 Extract Band/ROI batch READY 0%
+-O Id: 1434 Extract Band/ROI batch READY 0%
+-O Id: 1458 Extract Band/ROI batch READY 0%
+-O 1d: 1482 Extract Band/ROI batch READY 0%

Task Queue modes

In the "Run new tasks" mode, new tasks entering the queue will be scheduled to be executed as soon as
possible. Tasks enter the queue in the "READY" state, meaning ready to be processed.

In case of an empty queue this would mean a task entering the queue would start to be processed
immediately.

In the "Pause new tasks" mode, new tasks will enter the queue in the "PAUSED" state. They will not be
executed until they are resumed explicitly. This mode could be used for example to prepare a set of tasks,
and resume them to be processed overnight.
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1.3.4. Results queue
Upon completion, tasks leave the task queue and enter the results queue where they can be inspected.

SPIRITS (Project: SpiritsDemo) ==

File Basic Tools Time Series User Tools  Databases  Quick Looks  About

Tasks | Results |

Extract Band/ROI

[#-4 Id: 978 Extract Band/ROI ERROR 100%:

(=1 Id: 1031 Extrack BandfROI CANCELED 18%

Task submitted - 1d; 1032 Extract Band/RCT 990101 DOKE 100%

- # Id: 1033 Extract Band/ROI 990111 DOME 100%

- # Id: 1034 Extract Band/ROI 990121 DONE 100%
Task Id: 1049 Extract Band/ROI . -3 Id: 1035 Extract Band/ROI 990201 CANCELED 0%
— -3 Id! 1036 Extract Band/ROI 990211 CANCELED 0%
-3 Id: 1037 Extract Band/ROI 990221 CANCELED 0%
-3 Id: 1036 Extract Band/ROI 990301 CANCELED 0%
2012706714 06:14:09 STATE:  EUNNING -+ 1d; 1038 Extract Band/ROT 990311 CANCELED 0%
-3 Id: 1040 Extract Band/ROI 990321 CANCELED 0%
IMGove: Band/ROI-Extraction, Eyte-Swapping & Remowval of Header/Trailer-Eytes - Id: 1041 Extract Band/ROI 990401 CANCELED 0%
-3 Id: 1042 Extract Band/ROI 990411 CANCELED 0%
-3 Id: 1043 Extract Band/ROI 990421 CANCELED 0%
-3 Id: 1044 Extract Band/ROI 990501 CANCELED 0%
1. Remowal of Header/Trailer-bytes 3 1d; 1045 Extract Band/ROT 990511 CANCELED 0%
2. Comversion to 2D (O0UT-IMG=1-band) 3 1d: 1046 Extract Band/ROT 990521 CANCELED 0%
-3 Id: 1047 Extract Band/ROI 990601 CANCELED 0%
-4 Id: 1048 Extract Band/ROI DONE 100%:

== 11d: 1049 Extract Band/ROI DOMNE 101

|- Id: 1050 Extract Band/ROI batch DOME 100%

File:

pl.ENVI IN-IMG (*.ING/HDER): May be 3D, Byte-Swapped, with Header/Trailer-Eytes
NE: Following three operations are always applied whenever needed:

3.Byte-Swap

pZ.Band to extract [1 ... Nbands] iskip if pl is a ZD-ING)

p3.Define ROI of OUT-ING wia: 0O=Col/Rec (default), l=Map-Coords, Z=HDR-file
WE: The OUT-ROI can never exceed the limits of the IN-ROI.
Program resets user-specs (pd4-p7?) whenewver IN-ROI limits are exceeded.

[ Remove ] [ Remove all

2012706414 06:14:08 STATE: RUNNING

e

IMGovt: Band/ROI-Extraction, Byte-Swapping & Remc

pl.ENVI IN-IMG (*.IMG/HDR): May be 3D, Evte-Swvapp
NE: Following three operations are always app.

1.PBemoval of Header/Trailer-bytes
E_Conwversion to ED (0UT-IMG=1l-band) ]

< | A

The bottom half of the results queue shows the task log of the selected task.

By double-clicking a task, a separate panel will appear showing the selected tasks log. Detail information
generated by the underlying module, e.g. error messages, can be inspected there.

Upon selecting another task in the results queue, the contents of the panel will be updated accordingly.

Via the file menu of the panel, this content can be saved in an ASCII text file.

The Remove button allows the deletion of the log of a selected task, the Remove all button clears the
complete results queue.
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1.4. Time Series

1.4.1. Time Series Uls
Time Series tools allow the creation of tasks over time series of input files.

The parameters of a time series tool will typically be:

e the start date;

e the end date;

e all other parameters, requested by the specific tool. In most cases these specific parameters will be
specified separately in a so-called "scenario".

Extract Band/ROI x|

File Help

Scenario: must be specified

BandfR.CI Extraction scenario

Scenario | | l ] l Mew ] Scenario containing
specific parameters
Time Seties
Start date 20110101 | (Format Y¥YMMOD) Start date
End date 20111231 | (Format YYYMMOD) End date

Cancel

example of a typical time series Ul

The start an end date parameters are specified in a YYYYMMDD format, YYYY being the four-digit year, MM
the two-digit month and DD the two-digit day in the month.

The scenario parameter will show the name of the selected scenario. Scenarios can be created in situ via
the New action button, or an existing scenario can be chosen via a chooser. The selected scenario can be
inspected via the View action button, or modified via the Edit action button.

The File menu functions in the same way as for the other tools, allowing the entered tool parameters to be
saved in a TNT file which can be reused later.
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1.4.2. Time Series Scenarios

1.4.2.1. General

The parameters, specific for a time series tool, are grouped into a scenario. Scenarios can be created via

scenario Uls which resemble those of their corresponding tools, apart from the scenario name and the

specification of input and output files.

BandfROI Extraction scenario
File Help

General scenario parameters

Scenario name |E><tract Africa RO - WMOVI |

Input drectary |D:\SpiritsSamplesiGLDLACTIS10 [..]
prefix date sUFFi

ut T v |i |

Qukpuk direckory |D:'I,SpiritsSampIes'l,.ﬁ.I‘rica'l,S1IZI |[I]
prefi date sLIFFi

ut vrTT v || |

Band/RO1 Extraction parameters

Band to extract |1 |

Specify ROI via () ColfRec (%) Map coor... () HOR-file

Left calumn |

Right column |

Upper record |

Lawwer record |

% min |-26

X max |GD

Y rmnax |38

¥ min |-35

HDR-file | ...

[ Cancel ]| ok

example of a typical scenario Ul

scenario name

input/output files specification

tool parameters

The File menu allows the scenario to be saved, or to restore a scenario saved earlier, so it can be modified

and reused.

Scenarios are stored in files using a "sns" extension. They are called SNS files for short.
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Scenarios can be created via the New action button in a time series Ul, or from the File menu of the Spirits
application window.

Processing Analysis Import/Export User Tools Help

Open

Projects »
Specifications »
Scenarios » Adapt HDR-files
MetaFiles

HDR-Files »

Files »

Extract Region Of Interest
Thinning

Resampling

Exit :
Low-Pass Filters

Compositing

Scaling

Band combinations
Vegetation Health Index

Simple masking
Flag VGT-NDVI

Actual NPP/DMP
Cumulate
Phenology
Anomalies
Histogram

Database Extract
Database Fill
Reconvert to IMG

Generic Importer
HDFS5 to ENVI

Reconvert PI

1.4.2.2. Scenario selection

The first scenario parameter will typically be its name. In practice, scenarios will be re-used or adapted
frequently. Therefore it is advisable to assign a well chosen name to each scenario, with a clear description
which makes it easily recognisable.

In the time series Uls, a scenario will be selected via a chooser which shows the names of the scenarios
available for the specific time series tool.
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X

Band/ROI| Extraction scenario

Select Band/ROL Extraction scenario

Extract Band RCI Africa - NDVI 3
Extract Band ROI Somalia MDYI Fil
Extract Band ROI Somalia Rainfall Fil
Extract Somalia 310 FEWSMET Fil
Extract Somalia 310 TAMSAT Fil
Extract Africa ROIL - NE - MDYI Fil
Extract Africa ROL - 5W - NDWI Fil
Extract Africa ROIL - NOWI Fils %
< | ¥

[...]

Scenatios path |D:'l,S|:|iriI:sPru:ujects'l,SpiritsDemu:u'l,SNS

Remove ” Cancel “ Select ]

example scenario selection

The scenario selection panel shows all scenarios available for the specific time series tool, from the
directory specified in its search path. This search path defaults to the scenario files directory, specified in
the Project settings, but it can be changed to select scenarios from another directory.

1.4.3. Time series file name specification

The input and output files which can be used in scenarios in particular and in time series in general need to
be periodic and their names need to follow a file naming convention.

e the supported periodicities are Day, Dekad, Month and Year.
o the file naming convention is: PrefixDateformatSuffix.Extension

In the scenario or time series Uls, the file name specifications are defined by selecting the periodicity and
specifying values for Prefix, Dateformat and Suffix. Extensions are mostly fixed in the context of the tool.

The Dateformats supported are specified in the table below:

Date format | Minimal Periodicity | Explanation of terms

YYYYMMDD | Day YYYY vyear [1950 ...2049]
YYMMDD YY  year [50 (=1950)  ...49 (=2049)]
YYYYmDD MM  monthinyear [01 .. 12]

YYmDD m month in year [A (=january) ...L(=december)]
YYYYTT Dekad TT dekad inyear [01 ...36]

YYTT DD dayinmonth [01 ..31]
YYYYMM Month

YYMM

YYYYm

YYm

YYYY Year

YY
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Remark: The YYYY values from 1950 till 1964 are used by the Long Term Average tool to code historical
IMGs representing averages from multi-annual IMGs sets. E.g. 1962 is used as code for IMGs containing the
mean values from multi-annual IMGs sets. These 'coded' IMGs themselves are used in other tools, e.g. the
Difference tool. Therefore it is recommended not the use these YYYY values for other purposes.

The input and output files are determined by executing a loop from the time series start date till its end
date, with an interval according to its periodicity, and coding the date obtained from the loop in the
Dateformat specified.

Time Series
Start date 20110101 (Format YYYYMMDD)
End date |20111231 (format YYYYMMDD)

time series start and end date parameters

Periodicity | Dekad v

Input directory D:\SpiritsSamples\GLDVACT\S10 @
prefix date suffix
vk YYTT Vi

scenario/time series file name specification

o

:\SpiritsSamples\GLD\ACT\S10\vtl1l101li.img
:\SpiritsSamples\GLD\ACT\S10\vt1102i.img
:\SpiritsSamples\GLD\ACT\S10\vt1103i.img

oo

D:\SpiritsSamples\GLD\ACT\S10\vt1136i.img

resulting files

example: time series/scenario file name specification

Remark: input files which do not meet the naming convention, but do include date information in their
filenames, can be copied and renamed via the Rename files utility.
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1.4.4. Time Series execution
When the parameters of a time series tool have been filled out, it can be submitted for processing via the
Execute action button.

As for other tools, a task will be created and sent to the task queue to be processed.

The time series task itself will comprise a series of subtasks, one for each time-step determined by the start
date, end date and periodicity parameters.

The actual start date considered, will be the start date specified by the user, rounded downward according
to the periodicity specified. E.g. In case of Dekad periodicity, start dates specified between YYYYMMO1 and
YYYYMM10 will yield an actual start date YYYYMMOL, representing dekad 1 in year YYYY, month MM.

The loop will run from this actual start date, in steps according to the periodicity specified. E.g. in case of
Dekad periodicity, this would be the dates YYYYMMO1, YYYYMM11, YYYYMM21, YYYY(MM+1)01, ...

The actual last date considered, will be the one determined by the steps, as described above, which does
not exceed the end date specified by the user. E.g. In case of Dekad periodicity, end dates specified
between YYYYMM21 and YYYYMM31 will yield an actual end date YYYYMM21, representing the last dekad
in year YYYY, month MM.
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2. Overview of the Spirits Functionalities

The Spirits menu system comprises three levels. All the menu entries are listed in the table below. For each
endpoint or module, a brief description is included as well. More details can be found in the concerned
sections of this User’s Manual. The Level 3 entries starting with an asterisk (*) can be run in the standard
mode (single tool) and in the time series mode. Of course the menu structure might be adapted in future
versions of the software.

LEVEL 1 LEVEL 2 LEVEL3 FUNCTIONALITY
Open Select and open Spirits specific files (*tnt, *.sns,...)
Select , - .
PROJECTS - Define/select Spirits projects
Define
SPECIFICATIONS | SPC, SPM, SPP, SPS, SPU Create/edit SPX-files needed by some Glimpse modules
SCENARIOS List of Time Series modules Create/edit SNS-files needed by the Spirits time series
FILE METAFILES C.reate ASClI-files with list of images: VAR-files for Glimpse, MTA-
files for ENVI
HDR-FILES ‘:’::/ﬁ;m View/edit/adapt HDR-files with image annotation
FILES Rename Generic file renamer
EXIT Quit the program
* Extract region of interest Extract ROI, but also band selection, byte-swapping,...
* Thinning Degrade the resolution of an image, using different filter types
* Resampling Modify the framing (extension/resolution) of an image
SPATIAL * Low-Pass Filters Low-pass, smoothing filters, using a moving window
* Mosaicing Mosaicing of IMGs covering different zones
Compositing Generic spatio-temporal compositing
Area Fraction IMGs Create LowRes AFls from a HighRes classification
* Reproject Reproject images
* Scaling Rescaling, reclassification, stretching, modification of data type
* Band combinations Different combinations of 2 or 3 IN-images
* Band calculator Algebraic operations on IN-images
* Vegetation Health Index Kogan’s VHI, with some specific facilities
THEMATIC * Simple masking Flag an image with the info from a mask image
* Flag VGT-NDVI Specific for the NDVI of SPOT-VGT, using the status mask
Maximum NPP/DMP Monteith approach applied on LowRes Meteo-IMGs
PROCESSING * Actual NPP/DMIP Actual = MaxNPP/DMP * fAPAR
Clustering Non-supervised classification with modified 1SOclus algorithm
Smoothing Clean time series of NDVI, fAPAR,... with modified Swets algorithm
Frequency analysis Count frequency of an “event” in a series of IN-images
Compositing Generic spatio-temporal compositing (see SPATIAL)
* Cumulate Cumulate/average between two fixed dates
Time statistics Derive IMGs with Min/Mean/Max over a series of IN-images
* Phenology Define start/end of seasons (SOS/EQS) from a dekadal IN-series
TEMPORAL Progress of season Relative progress of current date between SOS and EOS
Cumulate over season Cumulate/average between (pixel-specific) SOS and EOS (or today)
Long-term statistics Derive “historical images” from a multi-annual image set
* Anomalies Difference of actual IMG vs. IMG of historical/previous year
SPI Standardized Precipitation Index
Similarity analysis Define “most similar year” from multi-annual image set

Sim-based yield assessment | Similarity based yield assessment
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LEVEL 1 LEVEL 2 LEVEL3 FUNCTIONALITY
IMAGES * Histogram Derive ASCII HIS-file with Image histogram
Create templates Setup & layout: image type, legend, vectors, logos,...
MAPS * Map series Generation of quicklook maps by application on a series of images
* ROI series Generation of quicklook maps by application on a series of ROI’s
Sensors
Variables L . .
- Preliminary definition of the basic database components
Regions
ANALYSIS DATABASE Classes - - - -
* Extract Extract ASCIl RUM-files with “Regional Unmixed Means”
* Fill Ingest the RUM-values in the database
Browse Browse the database & elementary analysis tools
* Reconvert Reconvert ASCIl RUM-files to images
Chart template Setup & layout: chart type, axes, colours, ...
CHARTS Matrix template Setup & layout for matrix chart: data, axes, colours, ...
Scatter template Setup & layout for scatter chart: data, axes, colours, ...
Chart series Generation of a series of charts
* Generic importer GDAL based conversion of many external formats to ENVI
* HDF5 Convert HDF5 dataset to D ENVI-IMG
* ENVI-3D Extract 1 band from a 3D ENVI-IMG
IMPORT * IDRISI image Convert IDRISI image to ENVI
* IDRISI annotation Convert IDRISI DOC-file to ENVI HDR-file
* Meteodata Convert ASCllI-files with meteodata to IMG-format
Convert periodicity Convert frequencies of time series to S1/510/530
LF2CRLF Replace UNIX-LF (ASCII 10) delimiters by Windows CRLF (13-10)
i.’;’:gg.’.’: ENVI-3D Combine a set of 2D IMGs into a single 3D IMG (BSG, BIL, BIP)
* ArcGIS Convert ENVI IMG to format of ArcGIS
EXPORT * IDRISI image Convert ENVI IMG to IDRISI format
* IDRISI annotation Convert ENVI HDR-file to IDRISI DOC-file
* Descale IMG Convert IMG to float datatype and remove scaling
PI- Create Pl-Template Template to extract specific ROl from compressed Pseudo-IMGs
COMPRESSION * Reconvert Pl Extract ROl in normal format from global Pseudo-IMGs
VECTORS Rasterize SHP-file Generate raster version of an ESRI Shape-file
Reproject SHP file Reproject ESRI Shape-file
COMMAND Execute command line
USER TOOLS DEFINE TOOL Define the program(s) to run and their parameters
EXECUTE TOOL Execute the tool on a specific data set
MANUAL Access the User’s Manual
HELP TUTORIAL Access the Tutorial (if present)
ABOUT SPIRITS Brief info on developments, funding, disclaimers, etc.
System Brief info on Java and Spirits versions and Memory state.




SPIRITS Manual Page 46 of 404

3. Tools and Time Series

3.1. Extract Band/ROI

Goal
Extract a “Region of Interest” (ROI) from an IMG. If the input IMG has multiple bands (3D), one of the bands
must be selected.

Parameters
e the IMG band to extract from;
e the ROl to be extracted.

The ROI can be specified three ways:

e in terms of IMG coordinates (Columns/Records);
e in terms of Map coordinates (X/Y or Lon/Lat);
e in terms of Map coordinates using the ROI-limits specified in an existing HDR file.

Tool
Extract Band/ROI X
File Help
Filzs

List of Filles

Input MG | SpiritsSamples)GLOLACTAS 10ywk000Sa.img .. |
Qutput MG |D:iSpiritsSamplesiafricals 10yvt0005a.img [ .. |

Region OF Interest (ROI)

Band to extrack |1 (1-13
Specify ROL via () ColfRec () Map coordi... () HDR-file
Left column 1 -1920)
Right column (1 -1920)
Upper record (1-898)
Lower record (1 -698)
amin |[-Z6 { -180.00446400 - 6000000000 )
Amax |60 { -26.00000000 - 179,99553600 )
¥ omax |38 { -35,00000000 - 75,00446430 )
¥ min [-35 { -55,87053570 - 38,00000000 )
HDR-file

[ Cancel ” Execute ]

Extract Band/ROI Tool example output IMG
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Time Series

Extract Band/ROI 3
File Help

BandfROT Extraction scenario

Scenario |Extract Africa ROI - NDYI VLo ] mew || view | [TEdE

Time Series

Start date | 20000101 | {Format VYYYMMOD)
End date 20101231 | (Format YYYYMMDD)

[ Zancel H Execute ]

Extract Band/ROI Time Series example

Scenario
Band/ROI Extraction scenario El
File Help

General scenario parameters

Scenario name |Extract Africa ROT - NDYI |

Input directary |D:\SpiritsSamplesiGLDVACTISLO L]
prefix date suffix

[t | [yyrT i |

Cutput direckory |D: \SpiritsSamplesiafrical510 |E]
prefix date suffis

|+t | [vvrT i |

Extraction parameters

Band to extract | 1 |

Specify ROLwvia () CalfRec (%) Map coor... () HOR-File

Left column |

Right colurn |

Upper record |

Lower record |

R min |-26

@ max |GD

Y max |38

¥ min |-35
HORfile | ..

Cancel |

Extract Band/ROI Scenario example
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3.2. IMG Thinning

Goal
Degrade the resolution of an IMG.

Parameters

e the ROl to be extracted;

e the thinning window size;

e the thinning filter type and its specific parameters.

The ROI can be specified four ways:

e from input IMG. The ROl is kept as is;

e in terms of IMG coordinates (Columns/Records);

e in terms of Map coordinates (X/Y or Lon/Lat);

e in terms of Map coordinates using the ROI-limits specified in an existing HDR file.

Four filter types are available:

e Systematic;
e Random;

e Mean;

e Modus.

Tool

|| File Help

Files

Input IMG | D:\SpiritsSamplesiAfricals 104w t0010i.img
Qutput IMG | D;\SpiritsSamples\Africa\s10_Thinnedwt0010i.img

a3

Spedify Region Of Interest (ROI)

-InputIMG ColfRec Mapmord.lHDR-ﬁIe

Left column |1 E=ii input IMG (460 x 390)

Right column |40 {min 1)
Upper record |1 (1-350)

Lower record | 330 {min 1)

Select filter type

Window size |10 {min 2)
Systematic | Randem | Mean | Made

ColHn-Window to select |6 (1-10)
Rec-n-Window to select |6 (1-10)

i

IMG Thinning Tool example output IMG (46 x 39)

| Cancel || Execute |
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Time Series

File Help
IMG Thinning scenario

Scenario |IMG Thinning Africa - NDVI [ ] [ New ] [ View ] [ Edit ]
Time Series

Start date |20000101 (format ¥¥YYMMDD)

End date | 20101231 {format YYYYMMDD)

l Cancel ” Execute l

IMG Thinning Time Series example

Scenario

I |

File Help

General scenario parameters

Scenario name |IMG Thinning Africa - NDVI

periodicity |5 -
Input path |D:\SpiritsSamples\Africals 10 [Z]
prefix ) date ] suffix
vt YT v |li
Cutput path |D:'\SpiritsSamples\Africa\s 10_Thinned E]
prefix i date ; suffix
vt _YY'I'I' Al i
Specify Region Of Interest (ROI)
Specfy ROIvia (7) Imputl... () ColRec (7) Map co... (@ HDR-file
Left column (min 1) Right column {min 1)
Upper record (min 1) Lower record {min 1)
X min X max
Y min ¥ max
HOR-file |D: \SpiritsSamples Africa\s 10\wt000 1i.hdr (o]
Select filter type
Window size |10 (min Z)

Systematicl Random| Mean | Mode|

Min. % of 'good’ values in window |50

Flag value for 'bad’ pixels | 251

IMG Thinning Scenario example
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3.3. IMG Resampling

Goal
Create resampled IMG with modified resolution and/or framing. Remark: the map projection is not
changed.

Parameters
e the input resampling method:

o Area Weighted Mean Resampling (for ordinal images);
o Inverse Distance Weighted Mean Resampling (for ordinal images);
o Modal (predominant) class (for classification images - for this case the input IMG must be byte-type).

o a HDR file specifying the framing and resolution of the output IMG(s);

e the minimum % of an output pixel area which must be covered by good input values to be retained;

e the flag value to be used for output pixels not covered by the input IMG, or with their covered area below
the specified minimum. For the modal method (classification) this flag is fixed at "0".

e only for the Inverse Distance Weighted Mean Resampling method: the exponentiation factor (0.0 - 5.0) to
apply to the inverse distances, with 0.0 meaning no weighting, simple mean till 5.0, meaning very sharp
distance weighting.

Tool

IMG Resampling
File

Files

Single File | Directory | List of files |

Input MG |D:'l,SpiritsSampIes'l,REF'l,GIobcov.img |E]

Qutpuk IMG |gSpiritsSamples'l,nFrica'l,REF'l,GIobcoWGT.img |E]

input IMG: map info = {Geographic Lat/Lon, 1.5, 1.5,
-180, 90, 2.7778e-003, 2.7778e-003}

Resampling method

() Area Weight () Inwerse Disk, .., (%) Modal Class

Parameters

CQutput Framing)Resolution HDR: |Samples'|,nfrica'|,5IU'l,vtDDDIi.hdr |E
in.covered {0-100 %)

Flag 'bad" pixels l:l

I, dist. exponentiation Factar 10,0000 - 5.0000 )

[ Cancel H Execute ]

IMG Resampling Tool example output IMG: map info = {Geographic Lat/Lon, 1, 1,
-26.066964, 38.0669643, 0.1875, 0.1875}
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Remarks:

o the map system of the specified HDR must be the same as for the input IMG;

e the resolution of the output IMG (specified via the HDR) may be lower or higher than the resolution of

the input IMG;

Y
A
IN-IMG
/ OUT-IMG
e ° ) /
o o e
() 0 0
e ° )
‘o °|C 0
> X
Resampling from higher to lower resolution
Y

L

OUT-IMG INAIMG
[ L] [

® ||o Do o)

L L L

Q L O [ o

> X

Resampling from lower to higher resolution
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Time Series

X

IMG Resampling
File:

Resampling Scenario

Seenario | mpling NOAA (16km) ko METOR(Lkm) resalutio | [ ” Mew ” Wigw ” Edit ]

Time Series

Start date | 20000101 | {Format VYYYMMOD)
| (Format YYYYMMDD)

End date 20001231

[ Zancel H Execute ]

IMG Resampling Time Series example

Scenario

Resampling scenario b__(
File

Gereral scenatio parametars
Scenario name |Resampling MOAA (16km) ko METOP{1km) resclution |

Input directory |DiiSpirtsProjects\ASISIMGLS10 NOAA NV [, ]
prefix date suffis

|at | [rerT i |

Gutput directory |1SpiritsProjectslASIS|IMG1S10 NOAA NDVE (k) L. ]
prefix date suffi

|at | [yvrT ~ || |

Resampling method
(%) Area Weight () Inwerse Dist, We... () Madal Class

Parameters
Qutput FramingjResalution HOR | irtsProjects\ASIS\REFWMETOR.helr .. ]

[in. coverad (0-100 %)
Flag 'bad" pixels

Inv. dist. exponentiation Factar (1.0 | {0.0000 - 5.0000 )

Cancel

IMG Resampling Scenario example
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3.4. Low Pass Filter

Goal
Apply a low-pass smoothing spatial filter on an IMG, using a moving window.

Parameters

e the size of the moving window (must be an odd value);

o the shape of the moving window (block or circle - ignored if filter type is Homogeneity);
e the minimum percentage of non-flagged values per window;

o the filter type and its specific parameters.

Six types are available:

e Mean;

e Median;

o Minimum;

o Maximum;

e Homogeneity;

e Mode.
Tool
Low Pass Filter E
File Help
Files

Input IMG | D1\ SpiritsSamplestAfricals10lvt0010iimg [ |

Qutput MG |:s5amples)africa)s10_Fikeredivt0010i.mg | .. |

Filker

Moving window size |11
Moving window shape |Elock R
Minirmurn <% ‘good’ values |0
Filter type | Homogeneity R

‘Weight of pixels at window edge | 100

Parameker to minimize | Standard Deviation w
Fri
Erm

Values ko replace | Only good walues ~

[inimum walue

Maximum value

[ Cancel ” Execute ]

Low Pass Filter Tool example

input IMG

output IMG
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Time Series

e I =

|| File Help

Low Pass Filter scenario

Scenario |Low Pass Africa 510 fAPAR [ ][ New ][ View ][ Edit ]

Time Series

Start date |20000101 (format FrYYMMDD)
End date | 20001231 (format YYYYMMDD)

l Cancel ” Execute l

Low Pass Filter Time Series example

Scenario

' Low Pass Filter scenan

File

General scenario parameters

Scenario name |Low Pass Africa 510 fAPAR
dekad 1 2000

Periodicity |Dekad =)

Input directory |D:\Samples\AFR\S10_fAPAR [:]
prefix date suffix
vt YY'I'I' - a
Cutput directory |D:\Samples\AFR\S10_fAPAR\LoPassed E]
prefix ) date ] suffix
vt T v |a dekad 2 2000
Filter

Mowving window size |11
Moving window shape jCirde vj

Minimum % 'good’ values |0

Eilter type :Hc:amogeneit\yI -
Weight of pixels at window edge | 100 dekad 3 2000
Parameter to minimize :Smndard Deviation -

upper limit input frequency Fri | 100

minimum mode frequency Frm |0

Values to replace .Only good values =

Minimum value

Maximum value

dekad 36 2000

input IMGs output IMGs

Low Pass Filter Scenario example Exampe: filtering fAPAR time series
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3.5. Mosaic

Goal
Mosaicing of a collection of IMGs covering different zones.

The IMGs must have identical spatial resolution, but may have different spatial extensions (typically tiles)
and can overlap.

Parameters
e the collection of input IMGs. These can be specified:

o via a VAR file containing the filenames of the input IMGs;

o via the directory containing the input IMGs and a filename pattern (mix of constant characters with ‘*’
and ‘?" wildcards);

o via an LNL file containing the filenames of the input IMGs;

e whether or not to allow variations of the spectral coherence of the input IMGs. All input IMGs datatype,
scaling (Vint/Vslo) and Classes (if applicable) must always be identical. They must also have identical
spatial resolution, without sub-pixel shifts. Variations in spectral features Vlo/Vhi, Vname/Vunit and Flags
can be allowed or forbidden;

e the output ROI. The ROI of the output IMG can optionally be specified via a HDR file. In case no explicit
output ROl is specified, the output region will be the bounding box covering all input IMGs;

e the compositing rule to be applied in case of overlapping pixels. This can be:

o the minimum
o the maximum or
o the mean value of all (non flagged) pixel values

e a mask IMG. Optionally a mask IMG (must be BYTE type) can be specified (typically Land/Sea). In case no
mask is specified the output IMG will contain only a “missing value” flag (see further). In case a mask is
specified, pixels with mask values [1-255] will be considered as land, and will be treated normally,
whereas pixels with mask value 0 will be considered as sea, and will be flagged as such in the output IMG.
A mask IMG can only be specified in case the output ROl has been specified. This mask IMG must be
spatially congruent with the ROI. Typically the same IMG would be used for both the mask and ROI.

Remark: detailed features of the output IMG:

e As a general rule, the mosaic inherits all the spectral features of the IN-IMGs:

e Datatype, scaling (Vint/Vslo) and number of classes (mostly 0) must always be identical anyway.

o If the IN-IMGs are classifications (classes > 0), the class names and colours are taken over from the first
IN-IMG and assumed to be identical for the others.

e Significant range (Vlo/Vhi) and the name and units of the concerned image variable (Vname, Vunit): If
variations do occur and if they are allowed, the solution is as follows:

o For Vname, Vunit, the longest string is searched amongst all IN-IMGs and used for the OUT-mosaic.
o For Vlo the lowest value is retained, for Vhi the highest one.

e The output flags are fixed in function of the datatype and whether or not a mask IMG is used. Without
such mask, the mosaic will only contain one single “missing” flag. If this flag overlaps with the significant



SPIRITS Manual Page 56 of 404

range Vlo-Vhi, this range is adapted (for the mosaic). Examples: If Vhi=255 (BYTE) it is reset to 254, if Vlo=-
32768 (SHORT) it is reset to -32767, etc. This measure may yield some saturation in the resulting IMG.

o If a mask IMG is specified, the mosaic will contain two flags (“sea” and “missing over land”) conform to
the UNIflags system.

LAND/SEA MASK FLAG BYTE SHORT LONG & FLOAT

none Missing 255 -32768 -1000005
Possible adaptations | Vhi=254 Vlo =-32767 Vlo =-1000000

specified Sea 254 -2 -1000002
Missing over Land 251 -5 -1000005
Possible adaptations | Vhi=250 Vlo=0 Vlo =-1000000

Flags and possible Vlo/Vhi adaptions of the resulting mosaic IMG

Tool

.
——
File Help
Selected files
Files indComposite \IMG\Proba 510 333M\ENVT\pt_%00Y00_20141101_iimg »
— : AndComposite \IMG\Proba 510 333M\ENVI\pt_%00Y01_20141101 iimg| |
single File || Directory | List of files| indComposite \IMG\Proba 510 333M\ENVI\pt_%00Y02_20141101_i.img| =
AndComposite \IMG\Proba 510 333M\ENVI\pt_%00Y04_20141101_iimg —
Directory |dComposite\[MG\Proba 510 333M\ENVI [Z] kndComposite \TMG \Proba 510 333M\EMVI\pt_%00Y05_20141101_j.img
[rput names pattern |pt X77Y77_ 20141101 = AndComposite \IMG\Proba 510 333M\ENVI\pt_%00Y08_20141101_iimg
indComposite \IMG\Proba 510 333M\ENVI\pt_%00Y0S_20141101_i.img
indComposite \IMG\Proba 510 333M\ENVI\pt_%00Y 10_20141101_i.img
indComposite \IMG\Proba 510 333M\ENVI\pt_%00Y 11_20141101_i.img

AndComposite IMG\Proba 510 333M\ENVI\pt_X00Y12_20141101_i.img

OutputIMG |\IMG Proba S 10 333M Mosaic\pt_20141101 i.img ... | \ndComposite\IMG\Proba 510 333MENVI\pt_X01Y00_20141101_i.img
ParemErTS AndComposit=\IMG Proba 510 333M\ENVI\pt_¥01Y01_20141101_iimg
— 1 ) , \ndComposite MG Proba 510 333MENVT\pt_X01Y02_20141101_iimg
Forbid tions of Vio/Vhi, V t and Fi - - -
|Fore v | yariations of Vo/Vhi, Vname/Vunit and Fiags i \ndComposite\IMG\Proba 510 333MIENVI\pt X01Y04 20141101 iimg
] SpedfyROL AndComposite MG Proba 510 333M\ENVT\pt_X01Y05_20141101_i.img

Compositing nie :Max - AndComposite \IMG\Proba 510 333MENVI\pt_X02Y00_20141101_i.img

kndComposite \IMG \Proba 510 333M\EMVI\pt_%02¥01_20141101_i.img
Use mask IMG kndComposite IMG\Proba 510 333MENVI'pt_X02Y02_20141101_i.img
kndComposite \TMG \Proba 510 333M\EMVI\pt_%02¥05_20141101_i.img
kndComposite \IMG\Proba 510 333M\EMVI\pt_%03¥00_20141101_iimg
kndComposite \TMG \Proba 510 333M\EMVI\pt_%03¥01_20141101_i.img
kndComposite IMG \Proba 510 333M\EMVI\pt_%03¥02_20141101_iimg
kndComposite \TMG\Proba 510 333M\EMVI\pt_%03¥05_20141101_i.img
kndComposite IMG\Proba 510 333M\EMVI\pt_%03¥06_20141101_iimg
kndComposite \TMG \Proba 510 333M\EMVI\pt_%04¥00_20141101_i.img
kndComposite \IMG\Proba 510 333M\EMVI\pt_%04¥01_20141101 iimg
kndComposite \TMG \Proba 510 333M\EMVI\pt_%04¥02_20141101_i.img
kndComposite \IMG\Proba 510 333M\EMVI\pt_%04¥03_20141101_iimg
kndComposite \TMG \Proba 510 333M\EMVI\pt_%04¥04_20141101_i.img
kndComposite \IMG \Proba 510 333M\EMVI\pt_%05¥00_20141101_iimg
kndComposite \TMG\Proba 510 333M\EMVI\pt_%05Y01_20141101_iimg -

4 | 1 3

’ Cancel H Execute ]

Mosaic Tool example Mosaic Tool - Preview selected files
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Proba-V tiles mosaic example

Proba-V tiles are mapped on a grid with in X-direction tiles from 00-35, in Y-direction 00-13. These
coordinates are used in the tiles filenames. By using a wildcard pattern “...X??Y??..” as in screenshot above,
the tiles can be selected to be mosaiced.

X00] ... X17|X18|X19|X20| ... X35

Y00

Y01

Y02

Y03

Y04

Proba-V Tiles

Resulting mosaic
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Time Series
The Mosaic time series tool creates a time series of mosaics. For each time slot in the time series, a
collection of IMGs is selected, which will be mosaiced.

Mosaic
File Help
Masaic scenario
Scenario |Mosaic Proba MAR ROI 510 333M 2014 [ ] [ MNew ] [ View ] [ Edit ]
Time Series
Start date | 20140101 (format YYYYMMDD)
End date | 20141231 {format YYYYMMDD)
[ Cancel ” Execute ]

Mosaic Time Series example

Scenario

*’} Mosaic scenario The mosaicing scenario supports the use of

File wildcards (“*’ and ‘?’) in the prefix and suffix
fields specifying the input files.
General scenario parameters
Scenario name |Mosaic Proba MAR ROI 510 333M 2014
periodicity | : The time series creates a loop between the
: : dates specified in the time series tool, with a
Init path [mposte MG Proba MAR ROL 510 3331 2014V [ step according to the periodicity specified in
prefix date suffix
ptoevee_ | [yroymmon + || the scenario.
Qutput path |iposite\IMG\Proba MAR ROI 510 333M 2014 Mosaic B
|| prefix i date _ suffin
i pt_ YYYYMMDD v | For each of these dates, all input files matching
Parameters the filename pattern specified by the
|Farhid « | variations of Via/Vhi, name Vunit and Flags combination of the prefix (with wildcards), the
Specify ROl | 00901_200912_V2.3_MOR_ROI_LS_MASK.hdr ... | suffix (with wildcards) and the date formatted
Compositing rule [Max v according to the date format selection in the
Use mask IMG | 00301_200912_V2.3_MOR_ROI_LS_MASK.img ... | scenario, are grouped as collection of input
IMGs for the mosaic, for that date.
[ Cancel ] [ Ok ]

Mosaic Scenario example
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Proba-V Morocco tiles mosaic time series example

In this example, the input path contains for each dekad in 2014, the four Proba-V tiles (coded X16Y03,
X17Y03, X16Y04 and X17Y04) covering the bounding box of Morocco. The filenames have been coded
(during an HDF5 Import step) as pt_XxxYyy_YYYYMMDD_i.img/hdr.

The time series creates a loop over the periodic (dekadel) dates between start and end date.
These dates are formatted according the selected data format, here YYYYMMDD.

For each of these dates, a mosaic is created for the files matching the specified pattern, here via prefix:
pt_X??Y??_and suffix: _i. E.g:

e for date 2014 01 01, the files

o pt_X16Y03_20140101_j,
o pt_X16Y04_20140101 i,
o pt_X17Y03_20140101_i,
o pt_X17Y04_20140101 i will be found in the input path — and mosaiced;

e for date 2014 01 11, the next dekad, the files

o pt_X16Y03 20140111 i,
o pt_X16Y04_20140111_i,
o pt_X17Y03_20140111_i,
o pt_X17Y04_20140111 i will be found in the input path — and mosaiced;

ALY gy ==

pt_X16Y03_20140101_i| .

pt_X17Y03_20140101_i

pt_20140101 i

" AT A B <

pt_X17Y04_20140101_i

Tiles X16Y03, X17Y03, X16Y04 and X17Y04

Mosaic X??Y?? for Date 2014 01 01
Date 2014 01 01
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%

pt_X16Y03_20140701_i

pt_X17Y03_20140701_i

pt_20140701 i

o
Fa

| pt_X16Y04_20140701_i

pt_X17Y04_20140701_i|"

Tiles X16Y03, X17Y03, X16Y04 and X17Y04
Date 2014 07 01

Mosaic X??Y?? for Date 2014 07 01

pt_X16Y03_20140901_i pt_X17Y03_20140901_i

pt_20140901 i

_0490.1._i.|-." :
TR A
i

Fie .

2 IR
| pt_X17Y04

Tiles X16Y03, X17Y03, X16Y04 and X17Y04
Date 2014 09 01

Mosaic X??Y?? for Date 2014 09 01
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3.6. Reproject IMG

Goal

Project/re-project ENVI IMGs.

Besides the actual image (re-)projection, the output framing and resolution can be specified. Also the Adapt

HDR tool is integrated to modify the resulting output IMG HDR if required.

Parameters
The tool is based on the gdalwarp utility from the GDAL utilities (Geospatial Data Abstraction Library from
the Open Source Geospatial Foundation).

The gdalwarp syntaxes used are as follows:

gdalwarp [-s_srs EPSG:epsg|ogc wkt file|ESRI::esri wkt file]
[-t_srs EPSG:epsglogc wkt file|ESRI::esri_ wkt file]
-dstnodata flag
-of ENVI
-overwrite
input_img
output_img

gdalwarp [-s_srs EPSG:epsg|ogc wkt file|ESRI::esri wkt file]
[-t_srs EPSG:epsglogc wkt file|ESRI::esri_wkt file]
-te xmin ymin xmax ymax
[-tr xres yres]
-dstnodata flag
-of ENVI
-overwrite
input_img
output_img

gdalwarp [-s_srs EPSG:epsg|ogc wkt file|ESRI::esri wkt file]
[-t_srs EPSG:epsglogc wkt file|ESRI::esri_wkt file]
-te xmin ymin xmax ymax
[-ts cols rows]
-dstnodata flag
-of ENVI
-overwrite
input_img
output_img

These parameters are captured in the Ul as follows:
Projection panel:
e the input IMG coordinate system (“Spatial Reference Set” — SRS) can be specified via:

o the metadata (in the HDR file) of the input IMG itself (if present);

o an EPSG code (for instance EPSG:27700 is the British National Grid);

o a file containing the SRS in OpenGis Well Known Text format (OGC-WKT);
o a file containing the SRS in ESRI Well Know Text format (ESRI-WKT).

these last two are ASCII files containing an SRS description in OGC or ESRI Well Know Text format. OGC
files will often use extension *.PRF while ESRI files use *.PRJ. The tool allows *.PRF, *.PRJ and *.WKT
extensions.
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e the SRS for the output IMG can be specified via similar options.

In case the “Input file” option is selected for the output SRS, it means there will be no actual reprojection as
such, since the input and output images will have the same SRS. This configuration can be used for example
to add the “projection info” and “coordinate system string” entries to the output IMG HDR.

e the value for the “background flag” of the output IMG. This value will be used to flag output IMG areas
for which no corresponding area is present in the input IMG.

Framing panel:
e the output framing can be specified:

o by default — meaning GDAL itself will choose the framing and resolution of the output IMG;
o via X/Y coordinates (to be specified according to the output SRS);
o via an existing HDR file (assumed to have an SRS identical to that of the output IMG).

In case output framing via X/Y coordinates is selected, following parameters apply:

e the bounding box of the output IMG is to be specified via X min, X max, Y max, Y min. These coordinates
need to be specified in output coordinates (according to the selected output SRS);
o the resolution of the output IMG. This can be specified:

o by default - meaning GDAL itself will choose the resolution of the output IMG;

o by specifying the X and Y resolution explicitly. These resolutions must be specified in output units
(according to the selected output SRS);

o by specifying the number of columns (X-direction) and rows (Y-direction) in the output IMG.

In case output framing via an existing HDR is selected, the bounding box (X min, X max, Y max, Y min) and
resolution (X res, Y res) values are calculated from the values found in the “map info” entry of this HDR, and
passed to gdalwarp as in previous case.

Remark: in some cases (especially with projection systems which are not globally valid) omitting an explicit
output framing specification can yield unpredictable results.

Adapt HDR:

In the output HDR, all entries related to spatial information (the samples, lines, map info, projection info,
and coordinate system string entries) originate from gdalwarp.

The background flag, as specified on the Projection panel, will be added to the flags entry of the input HDR.

Other info, where present, is copied from the input HDR, and can be overridden via the Adapt HDR panel
(see Adapt HDR tool).
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Tool

File

Files

Single File' | pirectory | List of files|

Input IMG |ts Data\Belgim Data\ProbaV\pv333_m_20131201 jiimg ... |
Qutput MG | \Belgium Data'ProbaV\BEL72\pv333_m_20131201 iimg ... |

Parameters

Projection | Framing | Adapt HDR

Input IMG Spatial Reference Set

) Inputfle @ EPSG ) OGCWKT ) ESRI-WKT

EPSG [4326

WKT

Output IMG Spatial Reference Set
@) Input fle @ EPSG () OGC-WKT (%) ESRI-WKT
erss [s1om

WKT

Output IMG flags
Background | 255

Cancel ][ Execute

Reproject IMG Tool example  output IMG (EPSG 31370 - “Bel 72” — Proba-V NDVI)

Projection panel - Select buttons:
Via the “Select” buttons the EPSG codes, know by GDAL, can be selected.

At the upper part of the selection panel the names of the projected coordinate system, the geographic
coordinate system, the datum, spheroid and the projection type are listed for the available EPSG codes.

More detailed information about a selected EPSG code can be obtained via the Info button: the information
is displayed at the bottom part of the panel in Well Known Text format (OGC type).
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|5 Reproject IMG Select SRS EPS Q= W - - u"
EPSG PROICS GEOGCS DATUM SPHERCID PROJECTION

31290MGI (Ferra) / M34 MGI {Ferro) Militar_Geographische_Institut_Fe...|[Bessel 1841 [Transverse_Mercator -
31291 MGI (Ferro) / Austria West Zone (d...[MGI {Ferro) Militar_Geographische_Institut_Fe...|[Bessel 1841 [Transverse_Mercator
31292MGI (Ferro) / Austria Central Zone ... |MGI (Ferro) Militar_Geographische_Institut_Fe... Bessel 1341 [Transverse_Mercator
31293MGI (Ferro) / Austria East Zone (d... |MGI (Ferro) Militar_Geographische_Institut_Fe... Bessel 18341 [Transverse_Mercator
31294MGI / M25 (deprecated) MGI Militar _Geographische_Institute Bessel 1341 [Transverse_Mercator
31295MGI f M31 (deprecated) MGI Militar_Geographische_Institute Bessel 1841 [Transverse_Mercator
31296 MGI f M34 (deprecated) MGI Militar _Geographische_Institute Bessel 1341 [Transverse_Mercator
31297 MGI f Austria Lambert (deprecated) |MGI Militar _Geographische_Institute Bessel 1341 Lambert_Conformal_Conic_25P
31300 Belge 1972 / Belge Lambert 72 Belge 1972 Reseau_Mational_Belge_1972 International 1924 Lambert_Conformal_Conic_25P_Bel... |—|
31370 Belge 1972 / Belgian Lambert 72 Belge 1972 Reseau_Mational_Belge_1972 International 1924 Lambert_Conformal_Conic_25P
31461DHDM [ 3-degree Gauss zone 1 (de...[DHDN Deutsches_Hauptdreiecksnetz Bessel 1841 ransverse_Mercator

| 31462|DHDN / 3-degree Gauss zone 2 {de...[DHDN |Deutsches_Hauptdreiecksnetz [Bessel 1841 [Transverse_Mercator |+

EPSG code : | 31370 i Info i

Validate Succeeds

PROJCS["Belge 1372 / Belgian Lambert 727,
GEOGCS["Belge 1572",
DATUM["Reseau_WNational Belge_1372", b
SPHERQID["International 132Z4", 6 &378388,237,

AUTHORITY ["EFSG™,"7022"1]1,
TOWCSS4[-106.869,52.2978,-103.724,0.3366,-0.457,1.8422,-1.2747],
AUTHORITY¥ ["ERSGE™, "&212"]1],

PRIMEM["Greenwich", 0,

RAUTHORITY ["EPSE"™, "8301"1],
UNIT["degree",0.0174532525135433, i
RAUTHORITY ["EPSE", "3122"]1],

RAUTHCORITY ["EPSGE", "4313"]11,
PROJECTION["Lambert_Conformal Conic_2ZSE"],
PRRAMETER["standard parallel 1", 51.18886723333333]1,
PARMMETER["standard parallel 2", 49. a1,
DARAMETER["latitude of origin®,30],
DRARAMETER["central meridian™, 4 36T74BEE66666666],

m

DAREMETER(["fzlse_easting”,150000.013], I
DARAMETER(["false northing™, 54000884381,
UNIT["metre”, 1, W

AUTHORITY ["ZDSG", "3001"11,
AXIS["X",ZAST], |
AXIS["¥",NORTH],

AUTHORITY["EZP3E","31370"]]

(o= |

EPSG selection panel

Remarks:

e The WKT text shown in the EPSG selection panel can be used to create a (customised) PRF file in OGC
Well Known Text format, which can be used as SRS specification via the OGC-WKT selection.

e The list of available EPSG codes originates from a Spirits system file (gdalepsgsrs.cfg) which lives in the
Spirits installation directory. This file itself is has been compiled from the GDAL gcs.csv and pcs.csv data
files and should not be modified. In case it is removed by accident, an attempt will be made to regenerate
it automatically, but this process can take some time.



SPIRITS Manual

Page 65 of 404

Projection panel - Info buttons:

Via the “Info” buttons, the selected input and output SRS can be validated and examined. Subpanels will

show the validation result and detailed information in Well Known Text format (OGC type).

Once these panels are activated, they can remain on the screen while selecting other SRS sources and input
modes. In case the “Input file” option is selected for the SRS type, they relate to the file specified in the

“Single File” subpanel —if any-, not to files selected in the “Directory” or “List of files” subpanels.

r

Reproject IMG

File

Help

Files

{Gingle File || pirectory I List ofﬁles|

Input IMG |its Data\Global Data\Ref\GlobCover 2003\GLC2003.img .. |
Qutput IMG |a'\Global Data'\Ref\GlobCover 2009'Bonne\GLC2009.img E]

Parameters
Projection | Framing | Adapt HDR

Input IMG Spatial Reference Set

(7) OGC-WKT () ESRI-WKT

EPSG |la'Global Data\Ref\GlobCover 2009\GLC2009.img

@ Inputfile () EPSG
Select

WKT

Qutput IMG Spatial Reference Set

O Inputfile ) EPSG @ OGC-WKT (7) ESRI-WKT
EPSG Select

WET | D:\SpiritsProjects'\Spirits Test\PRF\World_Bonne.prf

(o]

Qutput IMG flags
Background | 250

r

e

Reproject IMG Source SRS Info

File

Validate Succeeds

GEOECS["WES 84",
DATUM["WES_1584",
SCHERCID["WGS 84", 6€378137,2598.257223563,
AUTHORITY ["EPSGE™,"7030"]1],
TOWESE4([0,0,0,0,0,0,01,
AUTHORITY ["EPSGE", "632&"]],
FRIMEM ["Greenwich", 0,

AUTHORITY ["EPSGE™, "8301"]],
UNIT["degree”,0.0174532525133433,
AUTHORITY ["EPSGE™, "3108™]],

AUTHORITY ["EPSG", "4328™]]

Close

Reproject IMG Tool example

Source (input) SRS Info panel

input IMG (GLC2009)
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PROJCS["World Bonne",
GEOGCS["GCS_WGS_1984",
DATUM[ "WGS__ 1984"
SPHEROID["WGS_1984",6378137,298.257223563] 1],
PRIMEM|["Greenwich",0],
UNIT|["Degree" ,0.017453292519943295]],
PROJECTION|["Bonne"],
PARAMETER["False Easting",0],
PARAMETER["False_Northing",0],
PARAMETER["Central Meridian",0],
PARAMETER|["Standard Parallel 1",60],
UNIT|["Meter",1],
AUTHORITY ["EPSG","54024"]]

content of the selected “World_Bonne.prf” file

;
Reproject IMG Target SRS Info [
File

Vazlidate Succeeds

PROJCS ["World_Bonne™,
GECECS ["GCS_WES_1384",
DATUM["WES_1584",
SPHERCID["WES_1584", 6378137, 238.257223563]1],
PRIMEM["Greenwich", 0],
UMIT["Degree™,0.017453252519543255]],
PROJECTION ["Bonne"],
DRRAMETER["False_ Easting",0],
DRRAMETER["False_ Northing", 0],
DRRAMETER["Central Meridian", 01,
DPRRRAMETER["Standard Parallel 1", &0],
UNIT["Meter™,1],
AUTHORITY ["EPSE™, "54024™]]

Close

Target (output) SRD Info panel output IMG (GLC2009-Bonne) — no framing specified

map info = {Bonne, 1, 1, -13040395.8, 9240378.09, 24938.9969, 24938.9969}

coordinate system string =

{PROJCS["World Bonne" , GEOGCS["GCS_WGS_1984" ,DATUM["D_WGS_1984" ,SPHEROID["WGS_198

4" ,6378137,298.257223563]1], PRIMEM["Greenw1ch" 0] UNIT["Degree" 0.017453292519943

295]] PROJECTION|["Bonne"] ,PARAMETER["False Easting",0],PARAMETER["False Northing
,0] ,PARAMETER["Central Meridian",0],PARAMETER["Standard Parallel 1",60],UNIT["M

eter",1]11}

snippet from the output IMG HDR
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example - framing

using the same parameters as in previous example, but with additional framing specification:

r 3
Reproject IMG @
File Help

Files

Single File | Directory | List of files

Input IMG |its Data\Global Data Ref\GlobCover 2009\GLC2008.img ... |

Qutput IMG |3l Data\Ref\GlobCover 2009\Bonne\GLC2009_Africa.img [[.. |

Parameters

| Projection | Framing | Adapt HOR|

Output IMG Framing
() Default @ %Y (7) HOR-file

Xmin -2018031
X max 6668652
¥ max [-2342650
¥ min |-10308904

Resolution (@) Default () XRes/YRes () ColfRec
Ares
¥ res
Columns
Records
HDR-file
Reproject IMG Tool example - framing output IMG (GLC2009-Bonne — framing Africa)
Remark:

the validation and the information retrieval for an SRS is based on the gdalsrsinfo utility from the GDAL
utilities. The gdalsrsinfo syntaxes used are as follows:

gdalsrsinfo -p -V -o -wkt input img
gdalsrsinfo -p -V -o -wkt EPSG:epsg
gdalsrsinfo -p -V -o -wkt ogc wkt file

gdalsrsinfo -p -V -o -wkt ESRI::esri_ wkt file
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example: Proba V 333M tiles composited and projected

composite:
temporal S10 to S30
spatial to India ROI

probav_s30_ndvi_20131201_india

projection to UTM 46 North
(EPSG 32646)

probav_s30 ndvi 20131201 _india UTM46N
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Time Series

File Help
Reproject scenario
Scenario |Reproject Africa - EPSG 102022 [ [ o [ mew ][ view ][ Edt |
| Time Series
Start date | 20000101 | tFormat YYYYMMDD)
End date | 20001231 | (Format YYYYMMDD)
[ cancel || Exeute |
Reproject IMG Time Series example
Scenario

-/ Repraject IMG E

File Help

General scenario parameters

Scenario name |F‘.eproject Africa - EPSG 102022 |

Periodicity i
Input directory |D:\Spiits Data\Africa Data\5 10 [
prefix date suffix
[vt | [yrrmoo | [novr |
| output directory |D:\Spirits Data\Africa Data\S10\EPSG 102022 [
prefix date suffix
| vt | [rrrvmmpD ~ | [nov1 |

\ Parameters

Projection | Framing | Adapt HOR

| Input IMG Spatial Reference Set |
i @ Inputfie @ EPSG (7)) OGC-WKT () ESRIWKT i
EPSG |4325 || select |

| =

Qutput IMG Spatial Reference Set

© Inputfle @ EPSG () OGCAWKT (7) ESRIWKT

EPSG | 102022 | [ Select |
| = | |
COutput IMG flags |

Background |254 |

EPSG 4326 EPSG 102022
Reproject IMG Scenario example SPOT NDVI S10 year 2000
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3.7. Scaling and Reclassification

3.7.1. General

Goal
Apply spectral conversions: pixel based modification of the values in an IMG.

The following spectral conversions can be applied simultaneously:

e Modification of data type;

e Straight copy of IN- to OUT-values;

e Reset ranges of IN-values to constant OUT-value (e.g. flags);
e Reclassification;

e Level slicing;

e Linear Min/Max scaling (with or without saturation);

e Histogram equalisation.

Parameters

The Scaling and Reclassification Tool only needs one single parameter: the name of an SPS file which
contains all the information for the scaling and reclassification process in a specific format. It is described in
the following paragraph.

Tool
Scaling and Reclassification f‘5__<|
File Help
Files

Input MG || SpiribsSamplesifrical510100101img (.. ]

Qubput IMG |251AfricalS10_Equal Densitiestvt0010iimg .. |

Specification

SP3 specification |fistoEqual to 5 classes.sps |[ ]

input IMG

[ Cancel ” Execute ]

Scaling and Reclassification Tool example output IMG
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Time Series

Scaling and Reclassification fg|
File Help

Scaling and Reclassification scenario

Scenario |Equa|ize Africa - NOWI | [ [ Mew ] [ Wigw ] [ Edit ]

Time Series

Start date | 20000101 | (Format ¥ yMMDD)
End date 20101231 | (Format iy yMMDD)

[ Zancel H Execute ]

Scaling and Reclassification Time Series example

Scenario
Scaling and Reclassification scenario b__<|
File Help

General scenario parameters

SCenario name |Equalize Africa - NDWI |

Input direckaory |D:'I,SpiritsSampIes'l,AFrica'l,S10 |E]
prefix date suffix

[t | [yyrT i |

Cutput direckory |D: \SpiritsSamplesiAfrical510_Equal Densities |E]
prefix date suffis

|+t | [vvrT i |

Scaling and Reclassification specification file

SP3 specification |1ist0EquaI ta 5 classes.sps " ] Mew

Scaling and Reclassification Scenario example
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3.7.2. SPS File: Scaling and Reclassification specification

Description
An SPS file, Scaling and Reclassification specification file, contains all specifications for the Scaling and
Reclassification tool and time series. These files can be created and edited with the SPS editor.

Parameters

e the data type of the input-IMG: Byte(8 bit, unsigned), Integer (16 bit, signed), Long (32 bit, signed) or
Float (32 bit);

e the data type of the output-IMG: Byte(8 bit, unsigned), Integer (16 bit, signed), Long (32 bit, signed) or
Float (32 bit);

e a histogram file (*.HIS - optional);

e a HDR file (optional) containing the spectral information (values, flags, classes) of the HDR of the output
IMG.

e a description (optional) to be used as value for the description keyword in the HDR file of the generated
IMG.

e The slices must be listed in a consecutive way, and in increasing order of values. The ranges of
subsequent slices cannot overlap. The total range of all slices combined will cover the entire potential
range of the data type of the input IMG. Slices have the following parameters:

o the minimum or threshold value of the slice. Each slice except the first one requires this value which
specifies the lower limit value of the slice. For the first slice the lower limit will always be the potential
minimum of the data type of the input IMG. The range of a slice will start from and including this
minimum threshold, and end, excluding at the threshold value of the next slice. The last slice will
always end at the potential maximum of the data type of the input IMG;

o the operation to be performed on the slice, and the additional parameters specific to the operation.

Five different scaling operations can be selected:

e straight copy of the values of the input IMG. This operation does not require further information;

e replacement of the values of the input IMG by a constant value. One more parameter is needed: the
value of this constant (V1);

e linear scaling of the values in the slice range to an output range. The limits of this output range (two
values V1, V2) must be specified;

e histogram equalisation of the values in the slices range towards an output range. The output range (two
values (V1, V2) must be specified;

e linear scaling with saturation at both edges. The output range (two values V1, V2) must be specified, as
well as the lower/upper histogram percentiles where the linear scaling should start (two values, P1, P2,
expressed as percentages). From the histogram, the input values (I1, 12) corresponding with these
percentiles (P1, P2) are derived. The slice is then split in 3 sub-slices:

o the lower part: input values < |1 are copied to V1 (same as 'straight copy');
o the middle part: input values between 11 and 12 are scaled to V1 -V2 (same as 'linear scaling');
o the upper part: input values > 12 are copied to V2 (same as 'straight copy').
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Remarks:

e As an exception to the rule, this program only deals with “raw digital values” and not with rescaled
physical values.

e Obviously, the specified output values (V1, V2) should fit into the potential range of the chosen output
data type. For instance, if an image has to be scaled to the BYTE data type, V1 and V2 may not exceed the
range 0-255. Otherwise, the program issues an error message.

The HDR of the output IMG inherits most characteristics of the input HDR:

e spatial features: samples, lines, map info
e temporal features: days, date
e other elements: sensor, description

However, the spectral features must be adapted. This is achieved in three levels:
e By default, the spectral parameters are reset to the most primitive values:

o the data type is set as specified in the SPS file for the output IMG

o all class info is removed

o all flags are removed the values entry is reset to {"?", "?", Vlo, Vhi, Vmin, Vmax, 0, 1} with Vlo/Vhi the
extreme values of the potential range of the data type of the output IMG (e.g. Vlo=0 and Vhi=255 for
BYTE), and Vmin/Vmax as tracked during the creation of the output IMG.

e When an external HDR is specified in the SPS file, then its description and spectral items (values, flags,
class info) are copied. Vmin/Vmax are tracked within the limits of Vlo/Vhi.
e Finally, if the SPS includes a HDR description, this overrides the previous description values.

Additionally the Adapt HDR tool can be used afterwards to adjust the output HDR.

For the histogram equalisation and linear scaling with saturation the histogram of the input IMG must be
computed over the input-range of the concerned slice. Therefore the original digital values must be
'binned' or grouped into a number of bins. The maximum number of bins is 1000. The actual number of
used bins (Nbin) is determined as follows:

e When the data type of the input-IMG is Float: Nbin = 1000;

e For the other data types a bin width of 1 is assumed and Nbin is first assessed as: Nbin=12-11 +1 (11 and
12 are the limits of the inputs slice). When Nbin > 1000, Nbin is reset to its maximum (1000) and the bin
width is enlarged correspondingly.

The histogram can also be saved as a ASCII text file with extension *.his. To this goal the file name must be
specified in the SPS file.

Any positive number of slices can be defined, each with a specific operation. However, there can only be
one histogram equalisation or linear scaling operation in the list.
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SPS Editor

~'j SPS: Scaling and Reclassification

—————

File

Help

Parameters

Datatype Input IMG :the (8 bit, unsigned)

Pw

i Datatype Output IMG jByhe (& bit, unsigned)

-

Histogram file B (Optional)
HDR. file G (Optional)
I Description |Recassification of GLC2000 to 5 classes (Optional)
Threshold fSlice
Threshold  Operation Slice interval V1 V3[(%%) a3
0 Straight copy of IN-values [Min, 1.0[
1.0 Copy IN-values to constant (V1) [10,70][ 4
7.0 Copy IN-values to constant (V1) [70,110[ |5
I 11.0 Copy IN-values to constant (V1) [110,13.0[ |3
13.0 Copy IN-values to constant (V1) [13.0,150[ |2
15.0 Copy IN-values to constant (V1) [15.0,16.0[ |5
| [15.0 Copy IN-values to constant (V1) [16.0,19.0[ |1
i [15.0 Copy IN-values to constant (V1) [19.0,Max[ |5
Clear slices ” Add slice Remove slice
N [ Cancel ] [ ok

The general parameters can be filled out directly in the SPS-editor panel.

At the bottom of the panelis a list which shows all the slices and their specific parameters.

Via the action buttons slices can be added, or removed.

The slices are automatically (re-) ordered according their thresholds.
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Equal width density slice example

example: equalize IMG to five classes (values 1..5) with equal pixel amounts.

~'j SPS: Scaling and Reclassification
File Help
Parameters
Datatype Input IMG | Hyte (& bit, unsigned] v
\| Datatype Output IMG jByhe (& bit, unsigned) -
Histogram file B (Optional)
HDR. file G (Optional)
I Description |Equal width density slice - histogram equalisation (Optional)
Threshold fSlice
Threshold ~ Operation Slice interval W1 V2 v3(%)  v4{%)
0 Hiztogram equalisation to range (v1-v2Z) |[[Min, 252.0[ |1 5
251.0 Straight copy of IN-values [251.0, Max [
]
Clear slices ][ Add slice ] Remove slice
l Cancel l l Ok

Scaling and Reclassification: input IMG output IMG
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Reclassification example

example: reclassification of GLC2000 to 5 classes.

- J SPS: Scaling and Reclassification
File Help
Parameters
Datatype Input IMG |Byie (& bit, unsigned) -
|| Datatype Output IMG |Byte (8 bit, unsigned) -
Histogram file E] (Optional)
HOR. file E] (Optional)
I Description |Redassification of GLC2000 to 5 classes (Optional)
Threshold/Slice
Threshold  Operation Sliceinterval w1 w2 w3{%%)  va{%%)
0 Straight copy of IN-values [Min, 1.0 [
1.0 Copy IN-values to constant (V1) [10,70[ |4
7.0 Copy IN-values to constant (V1) [7.0,11.0[ |5
I 11.0 Copy IN-values to constant (V1) [11.0,13.0[ |3
13.0 Copy IN-values to constant (V1) [13.0,150[ |2
15.0 Copy IN-values to constant (V1) [15.0,16.0[ |5
|| [16.0 Copy IN-values to constant (V1) [16.0,19.0[ |1
|| |19.0 Copy IN-values to constant (V1) [19.0,Max [ |5
Clear slices ][ Add slice ] Remove slice
N [ Cancel ] [ Ok
—
Reclassification from: to:
GLC2000 classes 16-18 class 1: Cropland
GLC2000 classes 13-14 class 2 : Grassland
GLC2000 classes 11-12 class 3 : Shrubland
GLC2000 classes 1-6 class 4 : Forests
GLC2000 other classes class 5 : Other

‘Water/Background
Crapland
Grassland
Shrubland

Farests

Other land

Scaling and Reclassification: input IMG output IMG
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3.8. Index

Goal

Compute various kinds of “index” images, derived from two or three IN-IMGs. Twelve different operations
are available, allowing to derive a wide range of vegetation indices (NDVI, NDWI, ...), anomalies (VCl,...),
colour indices, etc.

Parameters
e the input IMG files ( two or three);
e the Index to compute: twelve operations are available:

o Y1+Y2

o (Y1+Y2)/2

o Y1-Y2

o Y1/Y2

o (Y1-Y2)/Y1

o (Y1-Y2)/Y2

o (Y1-Y2)/(Y1+Y2)
o Y1+Y2+Y3

o (Y1+Y2+Y3)/3
o Y1/(Y1+Y2+Y3)
o (Y1-Y2)/Y3

o (Y1-Y3)/(Y2-Y3)

Reminder: the Y values are the physical values from the input IMGs according to:

Physical value = Vint + Vslo * Digital IMG value

with Vint and Vslo the intercept and slope specified in the values entry in the IMG HDR:

values = { Vname, Vunit, Vlo, Vhi, Vmin, Vmax, Vint, Vslo }.

Reminder: only digital IMG values in the [Vlo, Vhi] range will be considered, values outside this range are
regarded as flags.

e the method to deal with negative input values: three options are available: Keep them as such, Reset
them to zero or Flag them in the output IMG.
e whether to use the absolute value of the denominator (if any).

Example: suppose (Ycurrent-Yprevious)/Yprevious is used to compute a relative difference between
images of successive time periods, where Yprevious < Ycurrent < 0, the index would be negative,
suggesting a declining trend while it is actually positive (Yprevious < Ycurrent). By taking the absolute
value of the denominator, this bias is corrected.

e the data type of the output IMG: Byte(8 bit, unsigned), Integer (16 bit, signed), Long (32 bit, signed) or
Float (32 bit);

e a multiplication factor (default 1). The (physical) index value is the result of the operation multiplied by
this factor;

e the potential minimum and maximum (physical) index values.

e the minimum and maximum digital values corresponding to the potential minimum and maximum
(physical) index values.
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Remark: The potential minimum and maximum physical index values and the minimum and maximum
digital values together define the scaling of the output IMG. The output IMG HDR will contain the values
entry:

values = { Vhame, Vunit, Vlo, Vhi, Vmin, Vmax, Vint, Vslo } with

Vlo = the minimum digital value specified

Vhi =the maximum digital value specified

Vslo = (maximum physical index specified -minimum physical index specified) / ( Vhi - Vlo)
Vint = minimum physical index specified - Vslo * Vlo

e the output IMGs flags type:

o if input IMGs are UNI-Flagged, the output IMG can also be UNI-Flagged;
o otherwise a single flag will be used in the output IMG. The value of this flag must be specified.

Remark: the output IMG will be flagged where one (or more) of the input IMGs is flagged, where an
operation divides by zero and in case the "flag negative inputs" was selected where negative input occurs.

e the output IMG file;

o the values name to be used in the output IMG HDR values entry (optional);

e the values unit to be used in the output IMG HDR values entry (optional);

e the periodicity and date to be used used in the output IMG HDR days and date entries.

Tool

Index E|

File:

INPUT IMAGES AHD PARAMETERS
Input IMG 1 |Dv\SpiritsSamplesiafricals]_METEOYwd20050501 THax img L]
Input IMG 2 |Dv\SpiritsSamplesi africals]_METEOYwd20050501 THin img [..]

Inpuk IMG 3
Index bype |¥1-¥2 w
Handle negative input | Keep as such w absolute denominataor
Datatype output image | Bvke (& bit, unsigned) w Multiplicatar 0.1
Min. Index (phys.) [-10 Mazx. Index (phys.) |90
Qukput Min (Ylo). |0 Qukput Mazx (Vhi), |200
Flags |Single fixed Flag w Fixed flag value 251

QUTPUT IMAGE SRD METAFILE

Qutput IMG | D\ SpiritsSamples\Africals1_METEOYWwd20080501_kmasx-tmin img [..]
Walues name | Trmax - Tmin
Walues unit | Celsius Period output | Same as image 1 w
Cutput dake type | Same as image 1 w Cutput dake
[ Cancel ] [ Execute ]

Index Tool example
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Input IMG 1( Tmax )

Input IMG 2 ( Tmin )

Output IMG: Y1-Y2 Index ( Tmax - Tmin )

E

25-100 h

i
-

2008 - May 1

Index Tool example
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Time Series

Index E

File:

Indexing scenario

Scenario |(X(y,|:u)—Min(p)),l'(Max(p)—Min(p)) | | | [ New ] [ Yiga ] [ Edit ]

Time Seties

Start date |193990101 | (Format iy yMMDD)
End date 20101231 | (Format ¥ yMMDD)

[ Cancel ” Execute ]

Index Time Series example

Scenario

Indexing scenario
File:

X

General scenario parameters

Scenatio name |( ®iw,pd - Min(p) ) [ {Macc(p) - Min(p) )

Petiodicity |Year v|
Files
directory prefix date sufFix
Input IMGs 1 [15360_Mean [, ] [w Y v||i lock year
Input MGs 2 |3_Mean_LTA .. ] vy Y vl |i 1960 |
Input TMGs 3 [3_Mean_LTA [ ] [w | [srree v||i | [ 1350 |
Sutput IMGs 15360_RDhr .. ] [ROhr [ [y ] i |

Index parameters

Index type |(Y1-Y3)/(Y2-¥3) vl Yalues unik |
Yalues name |RelDif to Historical Range
Handle negative input |Keep as such w | [] absolute denominatar
Datatype output image | Byte (8 bit, unsigned) w Multiplicator (100
Min. Index {phys.) |0 Max. Index (phys.) |+200
Cutput Min (Wla). [0 Cutput Max (Whi). (200
Flags | UMI-Flagged i Fixed Flag value

Index Scenario example

Remark: the lock year option allows specification of a constant YYYY value for the second and third IMG of
the operation. This enables the use of operations against some reference year, e.g. against the historical
IMGs computed by the Long Term Average tool, as in the example.



SPIRITS Manual

Page 81 of 404

input IMG 3

LTA Min NDVI

input IMG 2

input IMG 1
(NDVI 1999)
input IMG 1
(NDVI 2001)
input IMG 1
(NDVI 2009)

NDVI - 2009

input IMGs series

historical Minimum ( calculated with the Long Term Average tool)

historical Maximum ( calculated with the Long Term Average tool)

Index (Y1-Y3) / (Y2-Y3) :
(NDVI(y) - NDVI(min)) / (NDVI(max) - NDVI(min))

e o output IMG
s Index 1999

output IMG
Index 2001

output IMG
Index 2009

Index output IMGs
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3.9. Band Calculator
Goal

Create output images by performing algebraic operations (per pixel) on a set of specified input images
(bands) and constants. Besides a collection of standard algebraic operators (addition, multiplication, ...),
some bit-oriented operators, boolean operators and a conditional operator are available.

Parameters

e the input IMG files with their specific parameters, whose values will be the variables in the expression;
e the constant values used in the expression;

e the algebraic expression or formula to be applied;

e the output IMG file with its specific parameters.

3.9.1. Overview

Input IMGs

A number of input IMGs (actually bands) can be specified. The pixel values of these can then be used as the
values for the variables in the expression. Each input yields two variables, indicated in the expression as X(i)
and Y(i), i being the index of the variable. The X(i) variables contain the digital values as they are stored in
the IMG band, the Y(i) variables represent the physical values, which are obtained by (de-)scaling the digital
values.

Constants
A number of constant values can be specified to be used in the expression. These will be indicated as C(i), i
being the index of the constant.

Expression
The expression used by the Band Calculator consists of a sequence of operators, acting on operands.

The operands can be the input IMG values (X(i), Y(i)), the constants values (C(i)) or the intermediate result
from previous operators.

The operators can be selected from a set of standard algebraic operators (addition, multiplication, ...), bit-
oriented operators (bitwise AND, OR, ...), boolean operators (AND, OR, ...) and a conditional operator.

The Band Calculator uses the so called Reverse Polish notation (RPN), a mathematical notation in which an
operator follows its operands, as opposite to the traditional infix notation which puts its operators in-
between the operands.

traditional Infix 1+2 operator “+” between the operands

Reverse Polish notation RPN 12ADD operator “ADD” following its operands

RPN allows solving problems in a way that mimics how people learn to do math on paper.

1 1

2 2

+ ---- ADD

3 3

“math on paper” typical RPN calculator
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RPN removes the need for parentheses, operator-precedence and associativity (what happens when an
operand is surrounded by operators of the same precedence) rules, which are needed in infix. The greatest
—if not only- advantage of the infix notation, is its familiarity, however, once learned, RPN simplifies

III

calculations, especially in case of non-trivial expressions. Typical RPN implementations will “visualize” their

expression in some stack.

RPN operators act on (‘consume’') their operands, thereby producing a resulting operand. This operand can
be the overall result of the expression, or act as input operand for a next operator. We distinguish unary,
binary and ternary operators, which respectively consume one, two or three operands.

X operand

—— result is a new operand (with value sqgr
SQR | unary operator it wop (with value sqr(x))

X1 operand
X2 operand | resultisanew operand (with value X1 +X2)
ADD | binary operator

lue (X1-X2
SUB | binary operator value ( )
X1 operand
X2 operand

X1 operand result operand
X2 operand esuft ope

result operand
value (X1+X2)

ADD | binary operator ] result operand
DIV binary operator ] value (X1-X2)/(X1+X2)
i; gg::::j result operand R
. value TRUE or FALSE
GT binary operator
X1 operand
X2 operand result operand value X1 in case R is
IIF ternary operator TRUE, X2 in case R is FALSE

| Inputs | Constants [Expression | output.

Abbreviation Name Value Description
C_0 v |wd2008050 1TMax [File(0) descaled value
Y(1) wd20080501TMin File(1) descaled value
j:SUB :y - X :Numer:cal subtraction
_‘C(O) [10.0 |Constant(0) value
L4 Jowv |y /x |Numerical division

example Band Calculator expression

Output
The output file must be specified, together with its basic parameters (valid range, scaling,...). Furthermore
two mandatory flags must be specified:

¢ "invalid input": will be used in case the pixel of one or more input files is out of its valid range (flagged);
e "invalid result": will be used in case the result of the calculation is considered invalid, e.g. divisions by
zero, or values outside the specific range.
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3.9.2. Band Calculator Tool

3.9.2.1. Input IMGs and parameters

description = {Daily, near-glcbal meteo-data from JRC-MARSOP-project}
samples = 345

lines = 253

bands = 1

header ocffset = 0

file type = ENVI standard

data type = 2

interleave = bsqg

byte crder = 0

map info = {Geographic Lat/Lon, 1, 1, -26.125, 38.125, 0.25, 0.25}
values = {daily min temperature, decigrades Celsius, -1000, 1000, -51, 303, 0, 1}
£lags = {-32000=back, =-3200l1=missing}

date = 20080501

n

[ omn ] T e .

[ concel [ Exeate |

Band Calculator Tool - Input IMGs panel

The inputs panel contains a list of input IMGs and parameters.

e entries can be added or modified (double click selected entry or select entry and "Edit" button);

e the selected entry or the complete list can be cleared ("Clear" or "Clear All" buttons);

e the selected entry can be moved up and down in the list ("Up" and "Down" buttons). Its position in the
list is relevant as it determines its index.
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Each input yields two variables: entry with index i will be used as variables X(i) and Y{(i) in the expression.

e X(i) : the digital value as stored in the IMG band;
¢ Y(i) : the physical value of the entity represented by the IMG band;
o their relation: Physical value Y(i) = Vint + Vslo * Digital value X(i)

.
-"; Input File Parameters ﬁ

File
file :Samples\Africa\s 1_METEQ\wd2008050 1TMin.img [Z]
Band 1
Significant range
¥| Limit values to significant range
Spedify valid range
Vio
Vhi
Scaling
Specify scaling
vint
Vslo

(o )&

Band Calculator Tool - Input IMG parameters panel

.

Significant range

The input values can be limited to a significant range. In that case the calculation will be restricted to those
pixels with (digital) values in this range. Pixels with values outside this range will be flagged in the output
file. The significant range [Vlo, Vhi] would typically be available in the values entry of the HDR file
(values = { Vname, Vunit, Vlo, Vhi, Vmin, Vmax, Vint, Vslo }). They can also be specified directly by the user,
thereby overriding the HDR values if present.

In case the "limit values" option is selected, Vlo and Vhi must be available, either from the HDR or from
direct user specification.

In most cases (calculations of indexes), one would choose to limit the inputs to their significant range.
However, allowing values outside the valid range makes sense for example in cases where one wants to
manipulate flag values directly.

Scaling

The scaling parameters Vint (intercept) and Viso (slope), needed for Y(i), would typically be available in the
values entry of the HDR file (values = { Vname, Vunit, Vlo, Vhi, Vmin, Vmax, Vint, Vslo }). They can also be
specified directly by the user, thereby overriding the HDR values if present.

In any case, Vint and Vslo must be available for each input IMG.
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3.9.2.2. Constants

File Help
| Inputs |; Constants | Expression | Output |
Value Flag Name Type Int Hex Bin
10.0 (| Floating point |- - - -
-10 & Integer -10 Oxff fffff6  |Ob11111111... ‘ﬂ
0.5 O Floating point |- - -
Clearal | [ Up ] Down ] Edit ] Clear |
| Cancel || Execute |

Band Calculator Tool - Constants panel

The constants panel contains a list of constant values, their parameters and properties.

e entries can be added or modified (double click selected entry or select entry and "Edit" button);
o the selected entry or the complete list can be cleared ("Clear" or "Clear All" buttons);
e the selected entry can be moved up and down in the list ("Up" and "Down" buttons). Its position in the

list is relevant as it determines its index
These constants (values) can be used in the expression, entry with index i will be indicated as C{i).

- Expression constants . g1
Constant
value |-10
Type |Integer
Int |-10
Hex ‘Oxff ff ff f6

Bin |Ob11111111 11111111 11111111 11110110

(ot )

Band Calculator Tool - Constant parameters panel
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Integer values can be entered decimal, hexadecimal (starting with 0x) or binary (starting with 0b). To 'force'
a value being treated as floating point one can add '.0'. When the value has been specified, additional
information is available on the panel: whether it is considered as integer or floating point type, and for

integer types the decimal, hexadecimal and binary representations of the value are displayed.

Its type is important for the implicit type conversions during calculation (e.g. adding two integers gives an

integer result, whereas adding an integer and a floating point gives a floating point result.).

The hexadecimal and binary representations can be handy in case of bitwise operations.

If the "Is flag" option is selected, the value can be given a name, and the 'value=name' will be written in the
flags entry of the output HDR.

3.9.2.3. Expression

File

Help

| Inputs | Constants || Expression | output|

Abbreviation Name Value Description
0 () wd20080501TMax File(0) descaled value
C_ 1 () wd 2008050 1TMin File(1) descaled value
(2 )sus y - X Numerical subtraction
C_ 3 )co) 10.0 Constant(0) value
4 Jov v/ Numerical division

il «| n | »

Loxe) L ved [ <6 ] | so(.) || Rrag.) |
_ Ao J sw [ ma [ ov | pow |

L s || swr [ ee [P0 || w || 6 |
|L_os [ as | | _Rouo || FoaT
|[ p>k || R> [ P I sm J[ cos |[ 7AaN |
| smi  J[ cosi [ Ttaw || asn || acos |[ AN |

I | oFFFF.. || ox000.. J[ 0~ J[ & [ 1 J ~ |

| mee J[ Pass [ wor | aw [ o J[ xr |

I[ e J.. .« JL uo J. e J. & J & |

[ wca [ oo |[ 1a |[ o |

|[Coma ) e JComwe JC» ) oom (oo

| [coee ) (e |

Band Calculator Tool - Expression panel
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The expression panel contains the operation stack, a list of operands (X(i), Y(i) and C(i)) and operators
representing the expression in RPN notation.

e operands and operators can be appended to the stack via the array of buttons mimicking the keypad of a
calculator. Operators have their own button, X(i), Y(i) and C(i) operands can be selected via the X(...), Y(...)
and C(...) buttons, which popup a panel allowing the selection of the operand with the specific index.;

e the selected entry can be moved up and down in the list ("Up" and "Down" buttons);

e the selected entry or the complete stack can be cleared ("Delete" or "Clear All" buttons);
e when pressing the "Insert" button, the next operand/operator will take the place of the selected entry,

and shift the stack downwards;

e when pressing the "Overwrite" button, the next operand/operator will replace the selected entry.

Below the stack, as an aid, the expression is also displayed in its InFix form.

| Inputs | Constants | Expression | Qutput|

Abbreviation Name/Value Description
& Y (0) wd 2008050 1TMax File(0) descaled value
’
-} Select Y variable g
Y(0)
Y(0) =~
InFix : » 1\75)
’YO Y(3)
< | Y(4)
Y(S)
Y(6)
LX) [ v ][vm <[ RAC)
T T v || Pow |
Cs® JL s J_ee Jeo JL w [ ws
| os ||  mes | | Rouno |[ FLoAT
Band Calculator Tool - Expression pane - operand selection
The Band Calculator offers a set operators:
ADD Numerical addition Y +X
SUB Numerical subtraction y - X
MUL Numerical multiplication y ¥ x
DIV Numerical division y/x
POW Numerical power y A x
SQR Numerical square xN2
SQRT Numerical square root X" (1/2)
EXP Numerical Euler's e power enx
P10 Numerical 10 power 10 A x
LN Numerical natural log (base e) In(x)
LOG Numerical base 10 logarithm log(x)
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CHS
ABS
ROUND
FLOAT

D->R
R->D

SIN
COoS
TAN
ASIN
ACOS
ATAN
SINH
COSH
TANH

>

NOT
OR

AND
XOR

EQ
NE
LT
GT
LE
GE

ICCI

100l
10CI
ICOI

IF

STO
RCL

Numerical change sign

Numerical absolute value

Numerical conversion float to integer
Numerical conversion integer to float

Numerical conversion Degrees to Radians
Numerical conversion Radians to Degrees

Numerical sine(Radians)

Numerical cosine (Radians)

Numerical tangent(Radians)

Numerical arc sine(Radians)

Numerical arc cosine(Radians)
Numerical arc tangent(Radians)
Numerical hyperbolic sine(Radians)
Numerical hyperbolic cosine(Radians)
Numerical hyperbolic tangent(Radians)

Bitwise (integer) NOT operator
Bitwise (integer) OR operator

Bitwise (integer) AND operator
Bitwise (integer) XOR operator

Boolean NOT operator
Boolean OR operator

Boolean AND operator
Boolean XOR operator

Numeric Equal condition

Numeric Not Equal condition

Numeric Less Then condition

Numeric Greater Then condition

Numeric Less Or Equal Then condition
Numeric Greater Or Equal Then condition

In closed interval condition

In open interval condition

In left-open right-closed interval condition
In left-closed right-open interval condition

Conditional operator

Store operator
Recall operator

+/-x
abs(x)
round(x)
float(x)

rad(x)
deg(x)

sin(x)
cos(x)
tan(x)
asin(x)
acos(x)
atan(x)
sinh(x)
cosh(x)
tanh(x)

~ X

y | x
y &x
y M x

(NOT p)
(a ORp)
(a AND p)
(a XOR p)

(y==x)
(y!=x)
(y<x)
(y>x)
(y<=x)
(y=>x)

(y<=z<=x)
(y<z<x)
(y<z<=x)
(y<=z<Xx)

If z Theny Else x

Copy current operand to memory location i
Recall stored operand from memory location i



SPIRITS Manual Page 90 of 404

examples - simple expressions

| X(0) ‘ digital value as-is  copies the input band
| Y(0) ‘ physical value descales the input band
Y(0)
Y(1) adds the (physical values of the) input bands
ADD V=Y0+Y1
C(0)
Y(0)
MUL
C(1) linear transformation of the (physical values of the) input
ADD band:V=C1+CO*Y0

examples - conditional operator IIF
The IIF operator implements an in-line "if-then-else" structure. It needs three operands: a boolean operand
and the two alternative result operands:

boolean operand "if" the boolean operands value is true

'true' case operand “then" the result will be the 'true' case operand

'false' case operand "else" the resulting operand will be the 'false' case operand
IIF

The 'true' and 'false" case operands, can be 'any' operand:

e an input variable X(i), Y(i);

e a constant C(i);

e the operand resulting from a single operation
o the operand resulting from an expression

boolean operand "if' the boolean operands value is true

X(0) "then" result will be the X(0) input value
C(0) "else" result will be the C(0) constant value
IIF

boolean operand "if' the boolean operands value is true

Y(0) 'true' case operand as result from a "then" result will be the operand resulting
SQR single operation from the operation

C(0) 'false' case operand "else" result will be the C(0) constant value
IIF

boolean operand "if' the boolean operands value is true

C(0)

Y(0) 'true' case operand as result from an  "then" result will be the operand resulting
MUL expression from the expression

C(1)

ADD

C(0) 'false' case operand "else" result will be the C(0) constant value
IF
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examples - boolean operators and operands

A boolean operand is an operand with value either true or false. Boolean operands are the result of
conditions or boolean operators. Since it is the purpose of the calculator to create output images, a
boolean operand should never be the "end result" of an expression, their primary goal is to facilitate the
use of the IIF conditional operator.

Numerical binary compare conditions (EQ, NE, LT, GT, LE, GE) allow comparison between values, e.g. :

X(0) compares the X(0) input value with the C(0) constant value,
C(0) result is the "TRUE" operand in case X0 < CO
LT result is the "FALSE" operand otherwise

Numerical ternary range or interval conditions (ICCl, 100I, 10Cl, ICOI) allow range checking, e.g. :

X(0)

C(0) checks if the X(0) input value is in closed interval [C(0), C(1)]
C(1) result is the "TRUE" operand in case CO <= X0 <=C1

ICCI result is the "FALSE" operand otherwise

remark: the mnemonics indicate the type of interval:

e CC: left-closed, right-closed; ICCI: In Closed Closed Interval;

e O0: left-open, right-open; I00I: In Open Open Interval;

e OC: left-open, right-closed; IOCI: In Open Closed Interval;

e CO: left-closed, right-open; ICOI: In Closed Open Interval.

Boolean operators perform boolean operations (NOT, AND, OR, XOR) on boolean operands, e.g.

X(0) compares the X(0) input value with the C(0) constant value,
C(0) result is the "TRUE" operand in case X0 >= CO, "FALSE" otherwise
GE => this result is the first boolean operand for the AND operation
X(0) compares the X(0) input value with the C(1) constant value,
C(1) result is the "TRUE" operand in case X0 <= C1, "FALSE" otherwise
LE => this result is the second boolean operand for the AND operation
AND TRUE if both boolean operands are true,

hence in this case : if CO <= X0 <= C1

example:

Y(0) boolean operand

Y(1) TRUE if Y(0) > Y(1)

GT FALSE otherwise

Y(0) 'true' case operand

Y(1) 'false' case operand

IIF would result in the maximum of Y(0) and Y(1)
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3.9.2.4. Output IMG and parameters

)

File Help

[ Inputs | Constants | Expression | Output |
File

Fle D:\SpiritsSamples\Africa\s1_METEO\wd20080501_tmax-tmin.img (... ]
Description | Tmax-Tmin

Periodicity v Date
Flags
Data type  Float (32 bit) -
VName |Tmax-Tmin VUnit | Celsius
Vio |-10 Vhi (90
vint |0 vslo |1
Values
Invalid input flag 1251 Invalid result flag 255
V| Limit values to significant range flag @ saturate

Cancel || Exeaute

Band Calculator Tool - Output panel

The output panel contains the parameters specifying the output file.

e the output IMG file;

e optional: the description, periodicity and date (YYYYMMDD) to be used in the output IMG HDR file;

o the data type of the output file. It is the responsibility of the user to make sure the output values fit in the
selected datatype;

e optional: the name and unit of the results, to be used in the values entry of the output IMG HDR file;

¢ the significant range [Vlo, Vhi] and scaling (Vint, Vslo) of the results, to be used in the values entry of the
output IMG HDR file;

e the value for the "Invalid input flag". This flag will be used for pixels where one (or more) of the inputs
has its "limit values" option selected, and its value falls outside its significant range;

e the value for the "Invalid result flag". This flag will be used for pixels where the calculation fails (e.g.
divisions by 0) and in case the "limit values" option for the output is selected, for pixels where the result
falls outside the specified output significant range;

e the option whether or not to limit the resulting values to their significant range. If this option is selected,
there are two options:

o "flag": the pixels will be flagged with the "Invalid result flag" value;
o "saturate": results < Vlo will be replaced by Vlo, results > Vhi will be replaced by Vhi.

In most cases (calculations of indexes), one would choose to limit the outputs to their significant range.

However, allowing results outside the valid range makes sense for example in cases where one wants to

create output flags via the expression itself.
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3.9.3. Band Calculator Scenario and Time Series
The expression and constant panels of the Band Calculator Scenario are the same as those of the Tool. The
Input and Output tabs however are specific, and an addition "Scenario" tab is present.

3.9.3.1. Scenario parameters

P )

File Help

| Scenario]| Inputs | Constants | Expression | Outputs|

“Generd scenario parameters
Scenario name |(X(y,p) - Min(p) ) / (Max(p) - Min(p) )
Periodicity |Year v

7 |  Cancel || Save&Close |

Band Calculator Scenario - Scenario panel

The scenario panel contains the basic scenario parameters; its name and periodicity.

3.9.3.2. Scenario Input IMGs and parameters

-/ Band Calculator Scenario —
File Help
| Scenario |{ Inputs | Constants | Expression | Outputs |
shift oo - Bang Lmt  User User  User  User User  User
periods range range Vio Vhi scaling  Vint Vslo
D:\SpiritsS... [vyYYYYi 1 -
D:\SpiritsS... [vyYYYYi 1 E]I
D:\SpiritsS... [vyYYYYi 1
l W . pem | Edt Jl Gl J
| Cancel || saveaclose ]4

Band Calculator Scenario - Input IMGs panel
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The inputs panel and the relation between its entries and the variables X(i) and Y(i) in the expression are
identical with the Tool.

Also the significant range and scaling parameters of the actual entries are the same as for the tool.
However there are some additional parameters.

-
~"; Input File M

File
[T Is non-periodic file
Input path D:\SpiritsSamples\Africa\S360_Mean_LTA [Z]
prefix date suffix
vy _YYYY v i
| V] Lock year 1960 i
[] shift periods
File
Band |1

Significant range
[¥] Limit values to significant range

[7] Spedify valid range

Vio
Vhi
Scaling
("] Spedfy scaling
Vint
Vslo

Band Calculator Scenario - Input IMG parameters panel

e The input files can be periodic or non-periodic. In a time series we expect at least one periodic series of
files. Non periodic files would typically be mask images e.g. Land/Sea masks.

e Periodic files have to be specified by their path, and file name prefix, date format and suffix.

e Periodic files have the "lock year" option. This allows specification of a constant YYYY value, enables the
use of operations against some reference year, e.g. against the historical IMGs computed by the Long
Term Average tool.

e Periodic files also have the "shift periods" option, which allows to specify a shift value relative to the
period in the steps of the time series. This enables calculations against previous or following files in the
same series, e.g. absolute or relative difference to previous period as in the Difference tool.
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3.9.3.3. Scenario Output IMG and parameters

Cocsons e
File Help
[ Scenario | Inputs | Constants | Expression || Outpits |
File
Output path |D:\SpiritsSamples\Africa\5360_RDhr |
) prefix . date . suffix
Band Calcuiator_RDhr | [yony v
Description |RelDif to Historical Range
Flags
Data type |Float (32bit) v
e e
vio |-100 vhi 100
vint |0 vsio |1 .
Values |
Invalid input flag |NaN | Invalid result flag |NaN *
Limit values to significantrange () flag @ saturate

| cancel || saveacise ||

Band Calculator Scenario - Output panel

The (periodic) output files have to be specified by their path, and file name prefix, date format and suffix.
For the rest the panel is identical with the Tool.

3.9.3.4. Time Series

File Help
Calculator Scenario
Scenario | (X(y,p) -Min(p) ) / (Max(p) - Min(p) ) | [ J ([ vew ][ view ][ Edt ]
Time Series
Start date | 20000101 | (format YYYYMMDD)
End date 20091231 | (format Y¥YYMMDD)

[ concel ][ Exeate |

Band Calculator Time Series
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3.9.4. Examples

3.9.4.1. Example - Index

The Band Calculator can be used as an alternative for the Index tool operations. In this example the VCI will
be calculated: VCI = NDVI - NDVI(min) / NDVI(max) - NDVI(min). By using the "Lock year" option of the Input
IMGs in the scenario we can use the LTA max (indicated by year 1960) and LTA min (indicated by year 1950)
images created by the Long Term Average Tool for the Time Series.

l ') Input File S / Input File 5 | Input File [
File File File
[ Is non-periodic file [ Is non-periodic file [7] 1= non-periodic file
Input path |D:\Spirits Data\Global Data\GLD |G Input path |D:\Spirits Data\Global Data\GLDLTA [ Input path |D:\Spiits Data\Global Data|GLDLTA [
prefix date suffix prefix date suffix prefix date suffix
& s — i [ — f s —
] ] Lock year Lock year 1960 Lock year 1950 [
[ shift periods l:l I [ shift periods l:l I I [ shift periods l:l l
File | ] Fie | =] Eie | ]
Band |1 | Band |1 | Band |1 |
Significant range Significant range Significant range
Limit values to significant range Limit walues to significant range Limit values to significant range
[] Specify valid range [] Spedfy valid range [] Spedfy valid range
o | | o | | Yo | |
i | | | | | |
Scaling Scaling Scaling
[] Specify scaling [] Spedfy scaling [[] Spedfy scaling
it | | it | | it | |
sl | | ysio | | usho | |
E]EA [ (e
—— — - —

input IMG (1) periodic

input IMG (2) periodic- LTA max

|| Scenario | Inputs | Constants || Expression | outputs|

Abbreviation Name/Value Description
0 Jv(n) vEYYTTi File(1) descaled value
[ 1 ¥(3) vtYYTTi Year(1950) File(3) descaled value
(2 )sus y - X Numerical subtraction
[ 3 v vtYYTTi Year(1960) File(2) descaled value
= o VENYTTi Year(1950) File(3) descaled value
| (5 )sus y-X Numerical subtraction
[ 6 JoIv y [ x Numerical division

InFix :

((Y1-¥3) /(¥2-¥3))

<«

n

Band Calculator Expression - NDVI - NDVI(min) / NDVI(max) - NDVI(min)

input IMG (3) periodic- LTA min
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- Band Calculator Scenario a

File

Help

| seenario | Inputs | constants | Expression [} Cuitpuis)

File
Qutput path |D:\Spirits Data\Global Data \GLDWCI\BandCalc [
prefix date suffix
vt o vl |
Description |VCI = NDVI - NDVI{min) / NDVI(max) - NDVI{min) |
|| Flags
| Data type |Float (32 bit) |
e P —
oo | w
| wh ] w
Values
R

Limit values to significant range

<015
0.15-0.25
0.25-0.35
0.35-0.45
0.45 - 0.55
0.55 - 0.65
0.65-0.75
0.75-0.85
>=0.85

missing/divo

¥C120150721
Bl oS

Bl o1s-025
0.25-0.35
0.35 -0.45
0.45 - 0.55

<015
0.15-0.25
0.25-0.35
0.35-0.45
0.45-0.55
0.55-0.65
0.65-0.75
0.75-0.85
»=0.85

missing/div0

VCI - via Index

<045
0.45-0.25
0.25-0.35
0.35-0.45
045 - 0.55
0.55 - 0.65
0.85-0.75
0.75-0.85
>=0.85

Invalid input f result

¥C1 20150721
<ot
Bl os-0a5

0.25-0.35

<045
045-0.25

0.25-0.35
035045

Iveali input f result

VCI - via Band Calculator
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3.9.4.2. Example - Descale
The Band Calculator can be used as an alternative for the Descale IMG tool. The input uses the 'limit range'
option. The expression is simply Y(0). The output IMG Data type is Float, its scaling Vint =0 and Vslo =1.

. —

In this specific example we find from the input IMG
values entry, {NDVI-toc, -, 0, 250, 0, 250, -0.08, 0.004},
its physical range [Vlo, Vhi] :

[-0.08 + 0.004 *0, -0.08 + 0.004 * 250] or [-0.08, 0.92].

Since the expression is simply Y(0), this is also our output
range.

Jul 1998 - dekad 3/3
B missing

cloud

snow

sea, back

Descale

Band Calculator

Jul 1998 - dekad 3/3

- missing

Jul 1998 - dekad 3/3

- missing

Band Calculator g

File Help

| Inputs | Constants || Expression || output|

Abbreviation Name Value Description
0 )v(©) |vt0021i [File(0) descaled value

Band Calculator expression for "Descale"

The problem however - with the Descale IMG tool- is that all flag information is lost, that is to say all pixels
beyond [0,250] are flagged as "Invalid input". For example, there is no longer a distinction between
"missing" and "sea" pixels.
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3.9.4.3. Example - Descale, keeping the flags

By NOT selecting the "limit values" of the input IMG, we allow the values beyond its significant range
(which would be the input IMG flags) to enter the expression, where we can treat them separately.

In this specific example we find from the input IMG values entry, {NDVI-togc, -, 0, 250, 0, 250, -0.08, 0.004},
its digital range [0,250]. Since it is a byte-type IMG there cannot be any values less than 0, so we only need
to distinguish the digital values in the significant range [0,250], which we want de-scaled, and the values
[251,255] which are flags values.

Since physical range of the descaled values in the output IMG [Vlo, Vhi] is [-0.08, 0.92], there is no overlap
between these de-scaled values and the 'original’ flag values, thus we can keep them as they are.

The expression then becomes:

X(0) digital value 0-255 of the input IMG

C(0) constant 250 - limits the significant range of the
input IMG

boolean operand for conditional (IIF) operator
LE compare operator:

- TRUE if the digital value is in its significant range,
- FALSE in the flags range

Y(0) descaled value of the input IMG 'true' case operand for IIF operator
X(0) digital value as-is of the input IMG ‘false' case operand for IIF operator
IIF conditional operator:

- if the boolean operator is true, the first option
(Y0) is selected - the descaled value

- otherwise the second option (X) is selected - the
flag value as-is;

File

Inputs | Constants || Expression || output

1 Abbreviation Name Value Description
C_0__Jjx() vt9821i File(0) value as-s
j 1 C(0) 250 Constant(0) value
C_2 JLE (y <=x) Less Or Equal Then condition
Y(0) vt9821i File(0) descaled value

4 X(0) vt9821i File(0) value as-is
.5 JIF If r Then y Else x Conditional operator

Band Calculator expression for "Descale" keeping the input flags.
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In the output IMG HDR we want a meaningful values entry, thus we need to specify its significant range as
[-0.08, 0.92]. But since the flag values (251,..255) travel through the expression too, and we want to keep
them, we may NOT select the "limit values to significant range" option for the output values.

[ Inputs | Constants | Expression | Output |
File
File D:\SpiritsSamples\Africa\S 10\BandCalc\vt9821i.img @
Description
Periodicity Dekad v Date 19980721
Flags
Data type |Float (32 bit) -
VName |NDVI VUnit |-
Vio |-0.08 Vhi (0.92
vint 0 vslo |1
Values
Invalid input flag | 255 Invalid result flag | 255
[T] Limit values to significantrange (@) flag saturate

Band Calculator output for "Descale" keeping the input flags.

To get the actual list of flags in the output IMG HDR, it suffices to declare them as constants, with the "Is
flag" option selected.

| Inputs | Constants’| Expression | Output|

Value Flag Name Type Int Hex Bin
[ 0 250 M) Integer 250 0x00 00 00.../0b000000... | »
[ 2 ]251 @] missing Integer 251 0x00 00 00...|0b000000...
252 V] coud Integer 252 0x00 00 00 fc/0b00000O...
253 V] snow Integer 253 0x00 00 00...({0b000000... |-
[ 5 J254 ] sea Integer 254 0x00 00 00.../0b000000... |
L6 )
=

Band Calculator constants for "Descale" keeping the input flags.

Band Calculator

HDR:

4 data type = 4
i ) values = {NDVI, -, -0.08, 0.92, -0.08, 0.92, 0, 1}
¢ ' flags = {251l=missing, 252=cloud, 253=snow, 254=sea,
255=Invalid input, 255=Invalid result}

Jul 1998 - dekad 3/3
- missing

cloud

Snow

sea, hack
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3.9.4.4. Example - Difference

The Band Calculator can be used as an alternative for some of the Difference tool operations. By using the
"shift periods" option of the Input IMGs in the scenario, we can calculate the "Relative difference to

previous period" ( RDpp = [ Y(p) - Y(p-1) ] / y(p-1) ).
*| Input File =5 ~| Input File [
File File
Is non-periodic file I non-periodic file
Input path |D:\Spirits Data\Global Data\GLD [ Input path |D:\Spirits Data\Global Data\GLD [
prefix date suffix prefix date suffix
[vt | [T v |i | |vt | [T ~||i |
Lock year U Lock year i
shift periods I:I shift periods
Eie | I...] File | [-]
Band |1 | Band |1 |
Significant range Significant range
Limit values to significant range Limit values to significant range
Specify valid range Specify valid range
vio | | Yo | |
i | | i | |
Scaling Scaling
Specify scaling Specify scaling
vint | | yint | |
vslo | | Vslo | |
[ o ]| [ o |
— —

Band Calculator Scenario - input IMG (0) periodic

| Scenario | Inputs | Constants ||Expression || Qutputs |

- input IMG (1) periodic, previous period

Abbreviation Name/Value Description

0 Jv() vEYYTTi File(0) descaled value
1 () vtYYTTi Period(p -1) File(1) descaled value
(2 )sus y-X Numerical subtraction
3 v vtYYTTi Period(p -1) File(1) descaled value

(4 Jov y [x Numerical division

InFix :
[ ((Y0-¥1) /Y1)

< | n | »

Band Calculator Expression - Relative difference to previous period
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-'j Band Calculator Scenario ﬁ ﬂ1
File - Help
| Scenario | Inputs I Constants | E}quession| Outputs |
File
Cutput path |D:\Spirits Data'\Global Data\GLD\RDpp'BandCalc [:]
prefix i date ] suffix
vt _YY'I_I' - | i
Description
Flags
Data type |Float (32 bit) -
VMName VUnit
Vo |-1.25 Vhi |1.25
wint |0 Vslo |1
Values
Invalid input flag |255 Invalid result flag | 255
Limit values to significant range @) flag () saturate

Cancel

] ’ Save & Close

Band Calculator Output

E

00-05 2 o
>05 - ¥
missing

cloud

sea, back

band Calculam;

Bl o5

B 0.5-0.0
W 00-05

s

Invalid input, Invalid result

band Calcula.tor

Bl <05

B 0.5-0.0
M oo-05

Bl -os

Invalid input, Invalid result

Band Calculator

<05

B 0.5-0.0
M oo-05

Bl -os

Invalid input, Invalid result

As can be seen in the resulting images, the significant result values from Differ and the Band Calculator are

the same, however, the different input flags are all mapped to the single "Invalid input" flag.
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3.9.4.5. Example - Difference, keeping the flags
By NOT selecting the "limit values" of the input IMG, we allow the values beyond their significant range
(which would be the input IMG flags) to enter the expression, where we can treat them separately.

In this specific example we find from the input IMG values entry, {NDVI-toc, -, 0, 250, 0, 250, -0.08, 0.004},
its digital range [0,250]. Since it is a byte-type IMG there cannot be any values less than 0, so we only need
to distinguish the digital values in the significant range [0,250], and the values [251,255] which are flags
values. However, since there are two input files, we need to decide what we want for each case, e.g:

e in case the values are in significant range in BOTH files, we want the RDpp calculation as result;

e else in case the values of IMG(0) (period p) are flagged, we'll use the IMG(0) flag value;

e else in case the values of IMG(1) (period p-1) are flagged, we'll use the IMG(1) flag value;

Since physical range of the descaled values in the output IMG [Vlo, Vhi] is [-1.25, 1.25], there is no overlap
between these RDpp values and the 'original’ flag values, thus we can keep these as they are.

The expression needs a nested condition:

X(0) digital value 0-255 input IMG(0)

C(0) const 250 - limits range of IMG(0)

boolean operand for outer

GT compare operator: conditional (IIF) operator

- TRUE if IMG(0) is some flagged,
- FALSE if IMG(0) value is significant

X(0) flagged value of the input IMG(0) 'true' case operand for outer
conditional (IIF)

X(1) digital value 0-255 input IMG(1)

C(0) const 250 - limits range of IMG(1)

boolean operand for inner

GT compare operator: conditional (IIF) operator

- TRUE if IMG(1) is some flagged,
- FALSE if IMG(1) value is significant

X(1) flagged value of the input IMG(1) 'true’ case operand for inner

conditional (IIF) false' case operand for outer

conditional (IIF)

Y(0) .
Y(1) actual RDpp calculation
‘false' case operand for inner
SUB .
conditional IIF
Y(1)
DIV
IIF (inner) conditional operator => result inner IFF
IIF (outer) conditional operator => result outer IFF

And as in the Descale example, since the flag values (251,..255) travel through the expression too, and we
want to keep them, we may NOT select the "limit values to significant range" option for the output values,
and to get the actual list of flags in the output IMG HDR, we declare them as constants, with the "Is flag"
option selected.

e e band Calculator 2 P L
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3.9.4.6. Example - Masking

By combining bitwise and boolean operations, the Band Calculator can be used for masking operations such
as applying status masks or land/sea masks. In this example a (Proba-V 333M) status mask and a land/sea
mask will be applied on raw NDVI data.

-
File Help
| scenario |} npUS| constants | Expression | outputs|

Mot Lock  shift Path Name Band Limit ~ User User User User  User User
periodic year periods range range Vie  Vhi scaling  Vint Vslo

i

0 [T - |- D:\Spirit... [PROBAV_S10_TOC_X18Y02_YYYYMMDD_333M_Vx_MDVI |1 [T [T [T -

0 - |- D:\Spirit... PROBAV_S10_TOC_X18Y02_YYYYMMDD_333M_Vx_5M 1 0 0 0 =

2 & [- - D:\Spirit.... |GL 333 X18YD2LS 1 ] ] ]

4
L

5 -

Clear all Up ][ Down Edit ][ Clear ]

[ Cancel ] [ Save & Close ]

= = —

(0) : the raw NDVI data
(1) : the status mask
(2) : aland /sea mask

Band Calculator Inputs:

From the status mask, we'll only consider the three least significant bits, which are defined as follows:
000 = clear, 010 = undefined, 011 = cloud, 100 = ice/snow, 001 = shadow.

The land/sea mask has only two values: 0 = sea, 1 = land.

The resulting IMG should contain the original NDVI data only if the status mask indicates clear sky. Sea,
clouds and snow/ice should be flagged explicitly. For this purpose we need constants for masks and flags:

g
File Help
| scenario | nputs | Constants | Expression | outputs|
Value Flag Mame Type Int Hex Bin
0 -
0b00000011 [} douds pattern Integer |3 0x00 0000 03 0b00000000 J0000000 00000000 00000011 K
i 2 0b00D00100 1 lsnowjice pattern Integer |4  |0w00 00 00 04 0b00000000 00000000 00000000 00000 100 |
3
(|
[=
8
E]
10
11 251 [ missing Integer |251 |0x00 0000 fb 0b00000000 00000000 00000000 11111011
L2 252 ¥ idloud Integer (252 |0x00 0000 fc 0b00000000 00000000 00000000 11111100
13 253 [+ snow fice Integer  |253 |0x00 00 00 fd 0b00000000 00000000 00000000 11111101
14 254 [ =) Integer  |254 |0x00 0000 fe 0b00000000 00000000 00000000 11111110
15 255 [¥] masked Integer (255 |0x00 0000 ff 0b00000000 00000000 00000000 11111111
1o
{l 17
18
19
20 0 [} Land(1)/Sea(0) Integer |0 000 00 00 00 0b00000000 00000000 00000000 00000000 il
T
f Clear Al ] [ ][ Down ][ Edit ][ Clear ]
|
[ Cancel ] [ Save & Close ]
= = =

Band Calculator Constants: (0)-(2) : binary mask and values
(11-15) : output flags

(20) : land/sea mask "sea" value
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Since we're not manipulating the NDVI values, the output characteristics (Vlo, Vhi, Vint, Vslo) are those
from the NDVI input file.

-} Band Calculator Scenario

File
| Scenario | 1nputs | Constants | Expression |} Outputs}
File
Output path |D:\Spirts Data\PV 333 X18 YO2\NDVI
I prefix date suffix
ot | [ommon v |
|| Description |
Flags
-
VName |NDVI | wunit |-
Vo [0 | vhi [250
vint |-0.08 | Vslo [0.004
Walues
| Invalid input flag |251 | Invalid result fiag |255
Limit values to significantrange (@) flag saturate

Cancel || Save&Cose |

Band Calculator Output

| Scenario | Inputs | Constants || Expression || outputs |

Abbreviation Name/Value Description

0 )X GL 333 X18Y02LS [File(2) value as-is

[ 1 Jc(0) 0 - Land(1)/Sea(0) Constant(20) value

2 JEQ (y ==x) Numeric Equal condition
1C_3  Jc4) 254 - flag: sea Constant(14) value (Flag)

L4 Jx() PROBAV_S10_TOC_X18Y02_YYYYMMDD_333M_Vx_SM |File(1) value as-is

(0) 7 - relevant bits mask Constant(0) value

(L 6 )& y &x Bitwise (integer) AND operator

(1) 3 - douds pattern Constant(1) value

.8 JEQ (y ==x) Numeric Equal condition

C_ 9 Jic(12) 252 - flag: doud Constant(12) value (Flag)

(10 )x(1) PROBAV_S10_TOC_X18Y02_YYYYMMDD_333M_Vx_SM [File(1) value as-is

C(0) 7 - relevant bits mask Constant(0) value

(12 )& y &x Bitwise (integer) AND operator

(.13 )ic(2) 4 - snow/ice pattern Constant(2) value

(14 JEQ (y ==x) Numeric Equal condition

15 )c(13) 253 - flag: snowfice Constant(13) value (Flag)

[ 16 )x(1) PROBAV_S10_TOC_X18Y02_YYYYMMDD_333M_Vx_SM  [File(1) value as-is

C(0) 7 - relevant bits mask Constant(0) value

(18 )& y &x Bitwise (integer) AND operator

[ 19 ) ox00000000  |0x00 Integer (0x00000000) constant

(20 )NE (y!=x) Numeric Not Equal condition

(21 )ic(15) 255 - flag: masked Constant(15) value (Flag)
NC_22 )x(0) PROBAV_S10_TOC_X18Y02_YYYYMMDD_333M_Vx_NDVI |File(0) value as-is

(.23 )IF If z Then y Else x Conditional operator

(24 JIF If z Then y Else x Conditional operator

(25 )uF If z Then y Else x Conditional operator
|C 26 uF If z Then y Else x Conditional operator

Band Calculator Expression
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step

description

0-2and 26 (lIF)
3

4 - 8 and 25 (IIF)

9

10 -14 and 24(IIF)

15

16 - 20 and 23 (lIF)

21

22
23 (IIF)
24 (IIF)
25 (IIF)
26 (IIF)

compares the land/sea image with its sea value

If so, the pixel is flagged with the flag 254=sea

else

masks the status mask image to obtain the three least
significant bits and compares the result with the clouds
pattern.

If so, the pixel is flagged with the flag 252=cloud

else

masks the status mask image to obtain the three least

significant bits and compares the result with the snow/ice

pattern.

If so, the pixel is flagged with the flag 253=snow/ice
else

masks the status mask image to obtain the three least
significant bits and compares the result with 0x00
indicating clear sky.

If NOT so, the pixel is flagged with the flag 255

else

the NDVI value as-is from the ndvi image is passed

Examining the expression we see the sequence needed to mask the relevant bits from the status mask
occurs three times. We can simplify this by using the memory operators STO/RCL

| Scenario | Inputs | Constants [{Expression || outputs |

Abbreviation Name /Value Description
C 0 x@ GL 333 X18Y02LS File(2) value as-is
Ic(20) 0 - Land(1)/Sea(0) Constant(20) value
(2 JEQ (y==x) Numeric Equal condition
C(14) 254 - flag: sea Constant(14) value (Flag)
X(1) PROBAV_S10_TOC_X18Y02_YYYYMMDD_333M_Vx_SM  [File(1) value as-is
C(0) 7 - relevant bits mask Constant(0) value
& y &x Bitwise (integer) AND operator
STO(0) store x to location(0) Copy current operand to location(0)
C(1) 3 - douds pattern Constant(1) value
[ 9 JEQ (y ==x) Numeric Equal condition
(10 Jic(12) 252 - flag: doud Constant(12) value (Flag)
( JRCL(0) recall location(0) as x Recall stored operand from location(0)
[ 12 )c(2 4 - snowfice pattern Constant(2) value
EQ (y==x) Numeric Equal condition
)c(13) 253 - flag: snow/fice Constant(13) value (Flag)
(15 JRCL(0) recall location(0) as x Recall stored operand from location(0)
(16 )jox00000000  (0x00 Integer(0x00000000) constant
(17 )Ne (y!'=x) Numeric Not Equal condition
(18 )c(15) 255 - flag: masked Constant(15) value (Flag)
[ 19 )x(0) PROBAV_S10_TOC_X18Y02_YYYYMMDD_333M_Vx_NDVI [File(0) value as-is
(20 )IF If z Then y Else x Conditional operator
(21 IIF If z Then y Else x Conditional operator
(22 )IF If z Then y Else x Conditional operator
NC 23 JuF If z Then y Else x Conditional operator

Band Calculator Expression - using STO/RCL
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invalid input/result
clear sky

cloud

snowlice

shadew, undefined

status mask

snawlice
Invalid inputiresult

raw NDVI IMG flagged NDVI IMG
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3.10. Vegetation Health Index

Goal
Compute Vegetation Health Index (VHI) IMG from Vegetation Condition Index (VCI) and Temperature
Condition Index (TCI) IMG.

Parameters
e the VCI IMG;

Remark: starting from NDVI IMGs,

o VCI, defined as (NDVI-NDVImin)/(NDVImax-NDVImin) can be calculated using the Difference Tool;
o the historical NDVImax and NDVImin, can be calculated using the Long Term Average Tool.

e the TCI IMG;
Remark: starting from Tl (Temperature Index) IMGs (LST, BT4,...),

o TCl1, defined as (T-Tmin)/(Tmax-Tmin) can be calculated using the Difference Tool;
o the historical Tmax and Tmin, can be calculated using the Long Term Average Tool.

e the TCl type. Specifies the TCI IMG used:

o TCI1 = (T-Tmin)/(Tmax-Tmin) (as can be calculated by the Difference Tool);
o TCIO = (Tmax-T)/(Tmax-Tmin) = 1 - TCI1

e whether or not the input IMGs are UNI-Flagged,;

o if input IMGs are UNI-Flagged, the output IMG can also be UNI-Flagged;
o otherwise a single flag will be used in the output IMG.

e the VCI weight(s): a constant factor or an IMG file containing the weights per pixel:
VHI = weight.VCI + (1-weight).TCIO
The weight(s) can be specified as:

o a constant factor. In this case the factor must be specified (0-1);
o an IMG file containing the weight per pixel. In this case the IMG must be specified.
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Tool
Vegetation Health Index |z|
File Help

Input images (W, TCI)

¥CT [piribsProjects\ASISVMG|S10 HOAA YCTyako022veiima . | R

ICI itsProjects|ASISYMEAS 10 NOAA TCI1ak0022kei1 .img [ .. | . = Eégggg
TCI type |(T—Tmin),|'(Tmax—Tmin) V| = 3;2?33

LNI-Flagged missing

YT weights (%) Const, () Image

Weight Const, {/0,0000 - 1,0000 )
Weight IMG | .. ) _
Cutput image (WHL) ‘
YHI [airitsProjects|ASISHMGYS10 NOAA ¥HILt00z2vhi.ima ... |

TC1 - dekad 1 Aug 2000

“0.00-015 .
015-035
035,055
055-075
075-095
035-1.00

missing

input TCI IMG

[ Cancel “ Execute |

Vegetation Health Index Tool example

B oo00-0.15
0 o015-035
0.35-055
055-0.75
0.75-0.95
0.95-1.00

missing

output VHI IMG
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Time Series

Vegetation Health Index f'>_<|

File Help

Wegetation Health Index Scenario

Seenario |YHI NOAA 510 DT mew | [ view || Ede |

Time Series

Start date | 20000101 | {Format VYYYMMOD)
End date 20031231 | (Format YYYYMMDD)

[ Zancel H Execute ]

Vegetation Health Index Time Series example

Scenario

Vegetation Health Index scenario @

File Help

Gereral scenatio parametars

Seenario name |[VHI NOAA 510 |

Input images (WCI, TCI)
VCI directory | Di\SpiritsPrajects| ASIS\IMGYS10 NOAA V(T [
prefix date suffi
|at | [re1T | | |

TCIdirectory |Di\SpiritsProjects|ASIS|MGS10 NOAA TCIO []
prefix date suffi
|at | [ve1T | |tio |

TCI bype |(Tmax—T),l'(Tmax—Tmin) v|
UMI-Flagged
WCT weights (%) Const. () Image

Weight Const. { 0,0000 - 1,0000 }

Wisight IMG | |-
Cutput image (WHL)
YHI directory | Di\SpiritsPrajects| ASIS|MGYS10 NOAA YHI ]
prefix date suUffi
|at | [ve1T v/ |h |

Cancel |

Vegetation Health Index Scenario example
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3.11. Mask

Goal
Flag an IMG with a mask IMG. All pixels with mask values in a rage to be specified, are flagged with an
output flag value to be specified.

Parameters

e the mask IMG.

o the lower mask value. (Must be in the range of the mask IMG data type).

e the upper mask value. (Must be in the range of the mask IMG data type).

e whether to flag pixels with mask values in the specified range, or beyond the specified range.

e whether to keep the input IMG flags or treat (flag) them as ‘normal’ pixels in case they are masked.
e the output flag. (Must be in the range of the input IMG data type).

The input IMG is copied to the output IMG, but the pixels for which the mask IMG has values between (or
beyond) the lower and upper values specified, will be flagged with the output flag value specified.

Tool

File Help

Files

{Single fiie’| List of files

Input IMG |D: \SpiritsSamples\Africa\5 10\t0010i.img |[... |

Qutput IMG |\Africa\s 10_Masked\cropland_vt00 10i.img ... |

Parameters

Mask image |sSamples\Africa\REF\glc2000_5dasses.img E]

Lower mask value |2 (0.0 - 255.0)
Upper mask value | 255 (2.0 - 255.0) 0 Water/Back i
Flag beyond mask range [ = ; g:z:;:a '
Keep inputFlags [ = Z i!:ﬁ:ﬁnd
Output flag 251 (0.0 -255.0) T e

mask IMG

'ﬂ%ﬁg{;@ £
/
[ Cancel ” Execute ] ;
Mask Tool example output IMG
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Time Series

|
File Help
Mask scenario
Scenario |A-Y 100M 55 NDVI with SM dear land good bands [ l l Mew l l View l l Edit l
Time Series
Start date | 20150101 {format YYYYMMDD)
End date 20151231 {format YYYYMMDD)

Scenario
& B
- ') Mask scenario - ﬂ
_—
File Help
General scenario parameters
Scenario name | Mask Africa Cropland - NDVI
Periodicity |Dekad -
Input path |D:\SpiritsSamples'\Africals 10 E]
prefix date suffix
wt _\"Y'I'I' - i
Cutput path | D:\SpiritsSamples\Africa'\510_Masked E]
prefix date suffix
wt lYYTI' x| i
Mask parameters
Masking Type @ Single IMG () Time series
Mask image | SpiritsSamplesiAfrica\REFglc2000_5dasses.img E]
Masks directory

prefix
Lock year Year
Lower mask value |2 Upper mask value |255
7] Elag beyond mask range
[] Keepinput Flags
Cutput flag | 251

] [ Sawe & Close ]

Mask Scenario example - static mask

[ Cancel |’ Execute l

Mask Time Series example

|

File

General scenario parameters

Scenario name | PROBA-Y 100M 55 NDVI with SM dear land good bands

Periodicity |

Input path

Qutput path

C:'ProbaviBel 100miMDVI and 5M

V_S5_TOC_X18Y02_
1s\PV100'PY 100M 55 NDVI dear land good bands .. |

-]

suffix
OM_V001_NDVI

prefix date

prefix date suffix
V_55_TOC_X18YD2_| [YY¥YM... | OM_VOO1_NDVI
Mask parameters
I Masking Type  (7) Single IMG @ Time series H
i Mask image k
Masks directory |C:'\ProbaviBel 100m\MNDVI and 5M E]
prefix date suffix
55_TOC_X18Y02_| [YYYYMMDD | )OM_VDO1_SM
[] Lock year Year
Lower mask value 243 Upper mask value |243
Flag beyond mask range
[[] Keepinput Flags
Cutput flag 254

Mask

[ Cancel ” Save & Close ]

Scenario example - dynamic mask

Remark: The Mask Time Series allows a constant mask IMG or a time series of mask IMGs. The lock year
option allows specification of a constant YYYY value for the mask IMGs. This enables the use of some
reference year, e.g. historical IMGs computed by the Long Term Average tool.
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Masking an administrative region example
example: limit an IMG to the pixels belonging to an administrative region.

=>
fAPAR IMG extracted ROI
Extract Band/ROl tool: extract Somalia ROI

=>
administrative region Somalia SHP rasterized SHP

Rasterize SHP tool: raster Somalia administrative region SHP to mask IMG

1l
\

input IMG mask IMG output IMG

Mask tool: mask out non-Somalia pixels
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3.12. Histogram

Goal
Compute ASCII file (*.HIS) with the histogram (and additional info) of an IMG.

Parameters

o the image sampling rate (percentage of the pixels of the input IMG to be sampled: 1%-100%);

e the image values range to be included (digital value);

e the histogram bin width;

e the threshold to skip empty bins (1 = skip all empty bins, 0 = keep all bins, including empty ones);
e an optional mask IMG and mask range: Pixels with mask values beyond this range are excluded.

Tool
Histogram b__(l
File Help

Files

Input IMG |Samples'l,nFrica'l,REF'l,gICZDDD_Sclasses.img |E]

CQutput histogram |;Samples'l,P.Frica'l,REF'l,gIc2DDD_5cIasses.his |E]

Parameters

Sampling Rate |100 | (- 100)
Lower walue |1 | (0.0-5.0)
Upper value |5 | 1.0 z55.0)

Bin widkh |1 |

Skip empty bins |1 |

[ Use optional mask image

IMask image | |

Lower mask value | |

Upper mask value | |

. 0 Water/Back
- 1: Cropland
2. Grassland P
3 shrubland )./
38
P 4 Forests
’ Cancel ” Execute ] - 5 Other land
Histogram Tool example input IMG
BIN v Y Npix Npix$% CUM%
1 1 Cropland 11090 12.86438 12.86438
2 2 Grassland 13927 16.15530 29.01969
3 3 Shrubland 9752 11.31231 40.33199
4 4 Forests 15428 17.89646 58.22845
5 5 Other land 36010 41.77155 100.00000

extract Histogram Tool result
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Complete HIS file

khkkkkkkkkkkkkkk

IMAGE HISTOGRAM - Program HISTO.EXE (V1011/1009)

hkkkkkkkkkkkkkk
NB: V
Y
B

Output File

Input Image

Data Type

Physical Y-Units
Classes

Phys. Scaling V->Y
Flags

Significant Vlo/hi
V-range in HISTO

Width of V-bins
Number of V-Bins
Bin Scaling V->B

Background Mask

Pixels

-Total Image
-Sampled for HIS
-Observed in HIS

Number of Modes
Modal Frequency
1st Modal V-Value
Mean V-Value

St. Deviation of V
Observed V-range
Idem from Bins

NOTES:

-Statistics (Mode/Mean/Min/Max/St.Dev) derived from V-data over Observed Range
If this exceeds the significant range Vlo-Vhi,

Beware:

Digital Numbers in IN-IMG (potential range defined by Data Type)
Physical units (eg. NDVI [-], DMP [kgDM/ha/day], classes [-], ....
Bins of Digital Nrs., used for Histogram (defined by Bin Width)

D:\SpiritsSamples\Africa\REF\glc2000_5classes.his
d:\spiritssamples\africa\ref\glc2000 5classes.img

1
GLC2000-derived-classes [-]
6
Y=0+1*YV (Only valid over range Vlo . Vhi)
O=water/background
1 ... 5
1 ... 5
1
5
B = floor(-0.5 + 1 * V) [0 5]
none
Npix Npix%

179400 100.00000

179400 100.00000

86207 48.05295 (48.05295% of Sample)
1
36010 (41.772% of total observations)
5
3.59555
1.47353
1 ... 5
0.5 ... 5.5

it also includes Flags, and Statistics might be wrong!
-The Modes are Derived from Binned V-Data, and hence might be slightly biased
-In the table below, V represents the lowest V-Value of each Bin
Y the corresponding physical value or class
-The table only covers the observed V-range (1 - 5)
-BIN counting starts at 1 (not at 0).
Series of 1 or more subsequent zero-bins are skipped

Y Npix

Cropland 11090
Grassland 13927
Shrubland 9752
Forests 15428
Other land 36010

output HIS
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Time Series

Histogram E|

File Help

Histogram scenatio

Scenario |Histrogram Aftica - WNDVT | [ [ Mew ] [ Wigw ] [ Edit ]

Time Series

Start date | 20000101 | {Format VYYYMMOD)
End date 20101231 | (Format YYYYMMDD)

[ Zancel H Execute ]

Histogram Time Series example

Scenario
Histogram scenario [zl
File Help

General scenario parameters

Scenario name |Histrogram Africa - MDYI |

Input direckaory |D:'I,SpiritsSampIes'l,AFrica'l,S10 |m
prefix date suffix

[t | [T v||i |

Cutput direckory |D: \SpiritsSamplesiafrical510_Hista |E]
prefix date suffis

|+t [ [vrr ] i |

Histogram parameters

Sampling Rate |100 | (0- 10m

Lower walue |D |

Upper walue |250

|
Ein width |20 |
|

Skip empty bins |1

[ Use aptional mask image

IMask image | |

Lower mask value | |

Upper mask value | |

Cancel

Histogram Scenario example



SPIRITS Manual Page 117 of 404

3.13. Frequency

Goal
Count the frequency of an event in a series of IMGs.

Parameters
o the VAR file specifying the series of IMGs to inspect;

e the upper and lower limits of the range to consider as event criterium in the counting process;
e the specification of these upper and lower values:

o to be considered digital values, being the raw digital IMG values;
o to be considered physical values, according to Physical value = Vint + Vslo * Digital IMG value with
Vint and Vslo the intercept and slope specified in the values entry in the IMG HDRs.

e whether to consider as event IMG values in the specified range or those beyond the specified range;

e the contents type of the output IMG containing the events frequency:

o absolute frequency ( the number of observations);
o relative frequency (%) - relative to the number of non-flagged observations;
o relative frequency(%) - relative to the total number of observations.

e the data type of the output IMGs. Automatic, Byte or Integer. In case Automatic is selected, the program
will search for the best solution (Byte or Integer);

e the output IMG containing the events frequency;

e the output IMG containing the (absolute ) frequency of non-flagged observations (optional).

Remarks:

e Absolute frequencies will be chopped at 254 for Byte output IMGs, at 32767 for Integer output IMGs;
o Relative frequencies will be scaled between 0 and 200 for Byte output IMGs, between 0 and 10000 for
Integer output IMGs;

o Pixels flagged in all input IMGs will be flagged in the output IMGs:

o the output IMG containing the events frequency will use flag value 255 for Byte output IMGs, -1 for
Integer output IMGs;

o the (optional) output IMG containing the frequency of non-flagged observations will always use flag
value 0;
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Freguency -

File Help

Input IMiGs
Input WAR |EC wd_Z00805_Tmax. var E]
Range of walues to consider a5 event in the frequency counting
Range values specification | Physical value v
Range lower walue |400

Range upper walue (1000

Event count | values IN Lower-Upper range W
Output IMGs
Tvpe frequency IME | Absolute {number of observations) w
Dakabype output IMGs | Auko b
Frequency IMG | /Olwd_200805_400eq.img [z]
Abs. nr. non-flagged obs. IMG E] {Optional)

[ Cancel ]| Execute |

Frequency Tool example

example: using a VAR file containing the daily maximum temperature IMGs in a month, the number of days

for which the temperature exceeds some threshold in that month can be counted.

#days May 2008
with Tmax > 40°
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3.14. ProdMax

Goal

Compute potential maximum DMP/NPP (Dry Matter Productivity/Net Primary Productivity: Remote Sensing
vegetation-indicators derived with the Monteith-approach) IMGs from meteo data. All IN-IMGs must have
data type 16-bit integer, scaling must be Vint=0/Vslo=1, Radiation must be in kJ/m2/day, temperatures in
decigrade Celsius.

Parameters

e the first date of the input IMGs to consider;

e the last date of the input IMGs to consider;

e the periodicity of the input IMGs;

e the location and filename structure of the input IMGs containing the solar radiation (in kJ/m2/d);

e the location and filename structure of the input IMGs containing the temperature (in decigrade (one
tenth of a grade) Celsius). There are two possibilities: using the mean temperatures or using the
minimum and maximum temperatures;

e the content of the output IMGs: DMP or NPP;

e the location and filename structure of the output IMGs.

Tool
ProdMax fgl
File Help

Input-Images {dates) ko consider

Start IMG date |20080501 | End IMG date |20080501 |
Periodicity |Day v|
Solar Radiation images [kJfmzjd]
Solar radiation dir, |D:W,SpiritsSampIes'l,.C\Frica'l,Sl_METEO |E]
prefix |wd | date |Y¥vyMMDD v | suffix |Radistion |

Temperature images [decigrade Celcius] {Mean or Min and Max)

Temperature IMGs () use Mean IMGs () use Min and Max IM&s

Min/Mean temp. dir, |D:'l,SpiritsSampIes'l,AFrica'l,S1_METEO |E]
prefix |wd | date |WWMMDD v| sUFFis |Tma>< |
Max temp. dir. |D:'l,SpiritsSampIes'l,AFrica'l,S1_METEO |E]
prefix |wd | date | YYYYMMDD | suffix | Trin |

Oukput irmages

Oubpuk bype |DMP v| Increase CO2 |:|

Qukput dir, |D:ISpiritsSampIes'l,.C\Frica'l,S1_F‘ru:udMax |E]
prefix |vd | date |WWMMDD V| suffix |p |
[ Cancel ] [ Execute |

ProdMax Tool example
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.

Solar radiation [kdJ.

" o0-3c000 '

input Solar radiation IMG

Tmax [decigrade] Tmin [decigrade]
Wl 50-450 Wl s0-450

input Maximum temperature IMG input Minimum temperature IMG

DMPmax [kgDM/ha/

M o-300

output Max DMP IMG output Max NPP IMG

ProdMax Tool example
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3.15. Prod

Goal
Compute DMP/NPP (Dry Matter Productivity/Net Primary Productivity) IMGs using the Monteith approach.

Parameters
e the input IMG needed to define fAPAR;
e the actual contents of this IMG. This can be:

o fAPAR;
o AVHRR - NDVI (NOAA sensor);
o VGT-NDVI (SPOT sensor).

In case AVHRR - NDVI is selected, fAPAR will be calculated as fAPAR =-0.269 + 1.68.NDVI.
In case VGT-NDVI is selected, fAPAR will be calculated as fAPAR =-0.247 + 1.54.NDVI.

e the IMG containing the potential maximum DMP/NPP;
e the output IMG.

Tool
by s R T -
Prod [2|
File Help

Input image with FAPAR/MDYT
EAPARNDVI image: | SpiritsSamplesiAfricalS10_fAPARvt0813aima .. |
Image bype |FAPP.R v|
Input image with Mazx, DMPMPP
Max. DMPYMNPP image |Samples'l,.ﬁ.Frica'l,SlD_ProdMax'l,vtElSlSpmax.img |E

[] silinear interpolation
Qutput image with DMPMPP
Qutput image |3:\SpiritsSamples\Africa|510_DMPyvt0813p.mg (.. |

DMPmax [kgDM/ha/day]
B 0-150

Wl 150300 M
e —

DMP [kgDM/ha/day]

’ Cancel ” Execute ] l- 1:5-01_5:00

Prod Tool example output IMG: DMP
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Time Series

T
File

Prod Scenario

Help

Scenatio |Prod Africa DMP 510

DT mew | [ view || Ede |

Time Series

Start date | 20080501

| {Format VYYYMMOD)

End date |20080531

| (Format YYYYMMDD)

[ Zancel H Execute ]

Scenario

Prod scenario
File

General scenario parameters

Prod Time Series example

Scenario name |Pr0d Africa DMP 510

Input image with FAPAR/MDYT

FAPARNDVI dir, |D:'l,SpiritsSampIes'l,P.Frica'l,S1D_FP.PAR

prefix |vt | date |WTT

w | sufFix |a |

Image type | FAPAR.

Input image with Max,DMPMPP

Mazx. DMPIMP... |D:'l,SpiritsSampIes'l,P.Frica'l,S1D_Pr0dMax

prefix |vt | date |WTT

w | sufFix |pmax |

[ Bilinear interpolation

Qutput image with DMPMPR

DMPINPP dir. |D:'l,SpiritsSampIes'l,nFrica'l,SID_DMP

-]

prefix |vt | date |WTT

w | suffix |p |

Cancel

Prod Scenario example

Page 122 of 404
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Prod Time Series example
example: calculation of dekadel DMP's in May 2008.

S 3” e S L S R e, W RGT
May 2008 Dekad 1/3 " % May 2008 Dekad 2/3 o R May 2008 Dekad 3/3 4 k

DMPmax [kgDM/ha/day] DMPmax [kgDM/ha/day]
B o-150 B o-150
" 150 -300 " 150 -300

DMPmax [kgDM/ha/day]
B o-150
" 150 -300

DMP [KgDM/ha/day]
F  o-15
" 150 -300

DMP [kgDM/ha/day]
F  o-15
" 150 -300

DMP [kgDM/ha/day]
F  o-150
" 150 -300

output IMGs: DMP May 2008, Dekads 1, 2 and 3
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3.16. Composit

Goal
Calculate spatio temporal composites.

Based on all "registrations" found in a specified period, containing at least a partial coverage of the
specified ROI, a single output registration is created: the "composite".

Remark: Composit is a more complex variant of Mosaic:
e it can be used in different modes:

o Pure spatial compositing (as Mosaic; e.g. stitching of tiles);
o Pure temporal compositing (e.g. calculate monthly composites from dekadel images);
o Spatio-temporal compositing.

o it offers additional possibilities (e.g. use of a bitmask (status mask) and a threshold layer as elimination
criteria and selection/creation of multiple IN/OUT slave layers);

e it requires a more complex configuration than Mosaic. Especially it discerns “registrations” from “layers”.
“Layers” are image variables such as NDVI, reflectances, status mask information, .... Each “Registration”
is a set of “layer” images, belonging to a same registration date (or period) and covering the same spatial
zone. Different registrations may cover different areas (Africa, Asia,...), but they always comprise the
same set of layers.

Parameters
The tool needs two groups of parameters:

e general parameters, (e.g. in- and output data location, ...);
e specifications (e.g. the criteria and the layers to be used).

general parameters

o the location of the input IMGs;

e the location of the output IMGs (composites);

e the output IMGs periodicity (or compositing period);

e the start date (for a single composite) or the start dates for the first and last composite in a series .

specifications
general output specifications:

e “OUTtiltle”: an (optional) description to be used as value for the description item in the HDR files of the
generated IMGs. If left blank, the value for the description item from the “OUThdr” is used;

e “OUThdr”: the HDR-file with full geo-referencing (samples, lines, map info, ...) of the target zone to be
covered by the composit;

e “OUTmask”: (optional) Land/Sea mask IMG. Must be BYTE (O=sea, 1-255=land) and spatially congruent
with “OUThdr”. If not specified, all pixels are treated and the composites contain one single flag. If
OUTmask is specified, the sea pixels are skipped and there are two flags (sea, missing over land).
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input IMGs specifications:
The input IMGs filenames need to follow a file naming convention:

o filenames must be formatted as either pdmse.img/hdr or psmde.img/hdr;

o p, m, e: the prefix, middle and end parts of the filenames. Each of these is optional. (In the tool, these
parts will be specified by combinations of constant characters and "?" wildcards);

o d: the date part of the filenames, discerning the different registration dates;

o s: the suffix part of the filenames, discerning the different layers;

In the tool they will be specified via the “INpattern”, “INdateFMT” and “INsuf” parameters.
o “INpattern”: input IMGs filename pattern:

o the pattern is a combination of (optional) constant characters, (optional) “?” wildcards (any character)
and the (mandatory) “%D” and “%S” placeholders;

o the placeholders “%D” and “%S” must be literally present;

o %D is the “date field” placeholder, and will be replaced by the dates, formatted according to the
“INdateFMT” parameter;

o %S is the file name suffix placeholder, and will be replaced by the suffixes specifying the input layers
according to the “INsuf” parameter;

e “INdateFMT”: the date format of the input IMGs filenames (YYYYMMDD, YYMMDD, ...YYTT,...). The dates,
determined by the start dates and periodicity, specified in the general parameters, and formatted
according to this selected date format, will substitute the “%D” placeholder in the input IMGs filenames
pattern;

e “INsuf”: a list of suffixes for the filenames for each of the input layers. Specified as comma separated list
of suffixes. These suffixes distinguish the different input layers, their values will substitute the “%S”
placeholder in the input IMGs filename pattern;

e “INsevere”: whether or not to allow variations of the spectral coherence of the input IMGs of the same
layer. For all input IMGs of the same layer, the datatype, the scaling (Vint/Vslo) and Classes (if applicable)
must be identical. They must also have identical spatial resolution, without sub-pixel shifts. Variations in
spectral features Vlo/Vhi, Vname/Vunit and Flags can be allowed or forbidden;

selection:

o “selINsuf”: the suffix of the (first) selection IMG. This suffix must correspond with one of the entries in the
“INsuf” list;
e “SELrule”: the selection criterium for this (first) selection: Mean, Minimum or Maximum;

two-strata selection

In case Min/Max compositing criteria are used, a second selection layer, with its own criterium (Min/Max)
can be specified. An additional IMG is needed which selects per-pixel between both selection
layers/criteria.

e “SELMask”: stratification IMG to discern the two “strata”:

o the IMG must be BYTE and spatially congruent with the target zone specified in “OUThdr”.

o all pixels with SELmask=0 belong to the first stratum, the others (values > 0) the second stratum.

o typically one would use different selections for land and sea pixels, in that case the “OUTmask” IMG
could be used as “SELMask” IMG too.
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e “selNsuf2”: the suffix of the (second) selection IMG. This suffix must correspond with one of the entries
in the “INsuf” list;

e “SELrule2”: the selection criterium for the (second) selection: Minimum or Maximum;

Remark: typical application would be to apply MAX-NDVI compositing over land, MIN-NIR over sea.

output IMGs specifications:
The output IMGs filenames need to follow a file naming convention:

o filenames will be formatted as PoDoSo.img/hdr;

o Po: the output IMGs prefix;

o Do: the date part of the filenames, discerning the different composite dates;

o So: the suffix part of the filenames, discerning the different composited layers;

In the tool they will be specified via the “OUTprefix”, “OUTdateFMT”, “OUTsuf”, “OUTsufNG” and
“OUTsufID” parameters.

e “OUTprefix”: the prefix of the output IMGs file names;

e “OUTdateFMT”: the date format of the output IMGs filenames (YYYYMMDD, YYMMDD, ...YYTT,...). The
selected format must be compatible with the periodicity, specified in the general parameters;

e “OUTsuf”: a list of suffixes for the filenames for each of required output layers. Specified as comma
separated list of suffixes. This list must match the “INsuf” list: for each entry in the “INsuf” list (specifying
an input layer) there must be an entry in the “OUTsuf” list. In case an output is required for the
corresponding input layer, an actual suffix must be specified, in case no output is required for the
corresponding input layer, the entry must be left blank. Practically this means that the “OUTsuf” and
“INsuf” lists must have same number of comma's.

e “OUTsufNG”: (optional) suffix for additional output IMG containing the number of "good" values,
available for the composite;

e “OUTsufID”: (optional and only in case of Min/Max criteria) suffix for additional output IMG containing
the ID of the selected registration for the composite. This IMG is an ENVI-classification with the
registrations dates as class names;

Remark: when using the Mean compositing criterium:

e there must be (only) one selection layer (often NDVI) ;

e optionally there can be bitmask and threshold rejection layers;

¢ hence there will minimum one and maximum three input layers (suffixes in “INsuf”);

e there must be (only) one output layer;

e hence “OUTsuf” will contain minimum one and maximum three entries (suffixes), matching the “INsuf”
entries. In any case, exact one (of the) entrie(s) will not be blank;

example:
date layer bitmask (suffix ‘SM’) layer bitmask (suffix ‘SM’) and
(suffix ‘NDVI’) specified theshold (suffix ‘VZA’) layers specified
INsuf NDVI NDVI, SM SM, NDVI NDVI, SM, VZA SM, NDVI, VZA SM, VZA, NDVI
OUTsuf i_mean i_mean, ,i_mean i_mean, , ,i_mean, , Ji_mean
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optional eliminations via a bitmask IMG:

Optional pixels from a registration can be rejected via a bitmask layer (typically status mask IMGs). The
IMGs (one per registration) must be BYTE.

e “BITsuf”: the suffix of the bitmask IMGs. Must correspond with one of the entries in the “INsuf” list;

e “BITval”: test value. The concerned registration pixel is rejected if the logical AND operation between the
BITval and BITMASK values > 0;

e “BlTsevere”: (optional and only in case of Min/Max criteria) Rejected observations can be allowed to
appear in the composit, in case all other observations are invalid;

example: assume a status mask IMG with bit 0=1 for cloud shadow, bit 1=1 for clouds and bit 4=1 for snow,
then (decimal) BITval = 19 (or binary ‘0010 011’) will reject all these cases.

optional eliminations via a threshold IMG:

Optional pixels from a registration can be rejected via a threshold layer (typically View Zenith Angle IMGs,
to discard observations with VZA beyond certain thresholds (say 30°)). The IMGs (one per registration) may
be BYTE, SHORT, LONG or FLOAT.

e “THRsuf”: the suffix of the threshold IMGs. Must correspond with one of the entries in the “INsuf” list;

e “THRIo” and “THRhi”: threshold limits. The concerned registration pixel is rejected if its value in the
threshold IMG, scaled to its physical units (Vint+Vslo*V) , is less than THRIo or greater than THRhi;

e “THRsevere”: (optional and only in case of Min/Max criteria) Rejected observations can be allowed to
appear in the composit, in case all other observations are invalid;

Remark: detailed features of the output IMGs:

e Basically, each output IMG inherits all spectral features of the corresponding input IMGs, belonging to the
concerned “layer”.

e Datatype, scaling (Vint/Vslo) and number of classes (mostly 0) are fixed. If the concerned layer is a
classification (classes>0), the class names and colours are taken from the first input IMG.

o If variations occur (and are allowed) in significant range (Vlo/Vhi) and the name and units of the
concerned image variable (Vname, Vunit):

o For Vname, Vunit, the longest string is searched amongst all input IMGs (of the concerned layer) and
used for the output IMG.
o For Vlo the lowest value is retained, for Vhi the highest one.

o The output flags are fixed (per layer) in function of the datatype and whether a land/sea mask is used:

o Without such mask the output IMGs will contain one single “missing” flag. If this flag overlaps with the
significant range Vlo-Vhi, the latter is adapted. Examples: If Vhi=255 (BYTE) it is reset to 254, if Vlo=-
32768 (SHORT) it is reset to -32767, etc. This measure may yield some saturation. For the BYTE
example, it is not excluded that some output pixels initially have value 255 (a valid input value if
Vhi=255). But in the created image, the program resets these values to Vhi=254 to avoid confusion
with the flag 255.

o If a land/sea mask is specified, the output IMGs will contain two flags (“sea” and “missing over land”)
and they will conform to the UNIflags system. Here too, the significant range of the generated output-
IMGs is adapted if the flags make part of it.
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LAND/SEA MASK FLAG BYTE SHORT LONG & FLOAT
none Missing 255 -32768 -1000005
Possible adaptations | Vhi=254 Vlo =-32767 Vlo =-1000000
specified Sea 254 -2 -1000002
Missing over Land 251 -5 -1000005
Possible adaptations | Vhi=250 Vlo=0 Vlo =-1000000
Flags and possible Vlo/Vhi adaptions of the resulting composites
Tool
Composit M Composit M
File Help File Help
File paths File paths

Input path |sjectsMosaicAndComposite IMGWVET 510 AFRICA ROI [[L.. |
Qutput path | Composite IMGWVGT 510 AFRICA ROI Composit to 530 (... |

Input path |rjects\MosaicAndComposite IMGWGT 510 AFRICA ROI ... |
Qutput path |Composite IMGWET 510 AFRICA ROI Composit to 530 ... |

Composites Composites
Periodicity :Monih v: Periodicity :Monih v:
Target(s) (@ Single composite (7) Compaosites series I Target(s) () Single composite (@ Composites series I
Start datefs) 20000101 Start date(s)
First Last First | 19980101 Last 20010101

[ cancel |[ Execute ]

’ Cancel ” Execute ]

Composit Tool example:
general parameters
composites series

Composit Tool example:
general parameters
single composite
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Composit fo ==

File Help

General | Specification
General output specifications
OUTtitle  Composite S30 from S10 {(Optional) General title used as “description” in OUT-HDRs.
QUThdr  rjects\MosaicAndComposite \IMG\REF \gic2000_v1_1 AFRICA ROI_VGT.hdr [ ‘ HDR -file with full geo-referencing (samples, lines, map info,...) of the target zone to be covered by the OUT-composit.
¥] Use mask IMG

OUTmask | dects\MosaicAndCompasite IMG\REF \glc2000_v1_1 AFRICA ROI_VGT.img [ ... | Optional mask MG (must be BYTE. Mask value 0 pixels are flagged as "sea”in the OUT-IMGs)

Input IMGs spedifications
INpattern |vt%D%S IN-IMGs name pattern: p%Dm%Se" or 'p%Sm%De". p,m,e: character sequences which may contain 7" wildcards. %D and %S (literally) placeholders
INdateFMT | YYTT ~ | Date format in IN-IMGs name (YYYYMMDD, YYMMDD, ...YY) of the "%D" placeholder in the IN-IMGs name pattern
MNsuf i Suffixes list specifying all IN{ayers, separated by comma's, These IN-suffixes will substitute the *%S" placeholder in the IN-IMGs name pattern
INsevere | Forbid ~ | Severity of spectral coherence (variations in Vio/Vhi, Vname Munit and Flags) between IN-IMGs of same Layer

Use bitmask eliminations

BITinSUF IN-suffix of BITMASK INJayer. Must be present in INsuf (IN4ayers suffixes list)
BITval Reject pixel if the logical AND operation between the BITval and BITMASK values > 0
BlTsevere F Allow/Flag rejectad observations in the composit, in case all other observations are invalid

Use threshold eliminations

THRINSUF IN-suffix of THRESHOLD layer. Must be present in INsuf (INHayers suffixes list)
THRlo Lower threshold
THRhi Upper threshold: Reject registration if Y<THRlo or Y>THRhi (Y=pixel value in THRESHOLD layer, in its physical units (Y=Vint+Vslo®V})
THRsevere Fla: AllowFlag rejected observations in the composit, in case all other observations are invalid
Selection
selNsuf i IN-suffix of the (first) "positive selection IMG". Must be present in INsuf (IN4ayers suffixes list).
SElrule Mean ~  Compositing rule (Minimim, Maximum or Mean) for the first selection IMG
Use two strata
SELmask Stratification IMG to discern both strata, Pixels with SELmask=0 belong to the first stratum, others (values > 0) to the second.
seliNsuf_2 IN-suffix of the (second) "positive selection IMG". Must be present in INsuf (IN-ayers suffixes list).
SELrule_2 Compositing rule (Minimim or Maximum) for the second selection IMG
Output IMGs speifications
OUTprefix vm Prefix (Po) of the OUT-IMGs. (PoDoSo, Do spedified by OUTdateFMT, So by OUTsuf, OUTsufNG and OUTsufID.
OUTdateFMT | YYYYMMDD + | Date formatin OUT-IMGs name (YYYYMMDD, YYMMDD, ...YY). Must be with the of the to create.
ouTsuf i OUT-IMG name suffixes, separated by comma's, matching the INayers (INsuf). Use blank(s) to skip the output(s) for an INHayer(s).
OUTsufNG (Optional) Suffix of additional OUT-IMG with number of "good™ values, available for the compositing.
OUTsuflD (Optional) Suffix of additional OUT-IMG with the ID of the selected registration. Only possible for the MIN/MAX-compositing.

(s ) (o |

Composit Tool: specification example

2000 January 1

2000 January 21

2000 January

NDVI

00-05
Bl o5-10
- missing
Bl

Composit Tool example: composite dekadel to monthly NDVI.
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Proba-V Morocco tiles spatio-temporal compositing example

In this example, the input path contains for each dekad in 2014, the four Proba-V tiles (coded X16Y03,
X17Y03, X16Y04 and X17Y04) covering the bounding box of Morocco. The filenames have been coded
(during an HDF5 Import step) as pt_XxxYyy_YYYYMMDD_i.img/hdr.

The series creates a loop over the periodic (monthly) start dates from the first till the last composite.

For each of these dates, a composite is created for the files matching the specified pattern, here
pt_X??2Y??_%D%S, with %D formatted as YYYYMMDD and %S replaced by _i. Via the ? wildcards the
different tiles (X16Y03, X17Y03, X16Y04 and X17Y04) will be selected.

e e.g. for date 2014 01 01, the files

o pt_X16Y03_20140101_i, pt_X16Y04_20140101_i, pt_X17Y03_20140101_i, pt_X17Y04_20140101 i
o pt_X16Y03_20140111_i, pt_X16Y04_20140111 i, pt_X17Y03_20140111_i, pt_X17Y04_20140111 i
o pt_X16Y03_20140121_i, pt_X16Y04_20140121 i, pt_X17Y03_20140121_i, pt_X17Y04 20140121 i

will be found in the input path —and composited to pm20140101_i;

r ~ . ———
Composit . ﬂ Composit = 73

File Help

File Help

[ General I Spedification ]

| General}| spedification
File paths
Input path |dComposite MG \Proba MAR ROI 510 3334 2014ENVI ... |

General output spedifications
QUTtitle omposite S30 from S10 | (Optional) General title used as "de

QUThdr R0I_LS_MASK.hdr ... | HDR-fle with full geo-referencing (

Output path | IMG'Proba MAR ROI 510 333M 2014 Composit to 530 ... | T s

Composites
: : QUTmask [0I_LS_MASK.img (... | Optional mask IMG (must be BYTE.
Periodicity |Month - .
L : Input IMGs spedifications
Target(s) (0 Single composite @ Composites series INpattern |pt_X22Y??_%D%S IN-IMGs name pattern: "p%0m %S
Start date(s) INdateFMT | YYYYMMDD v  Date format in IN-IMGs name (YYY'
First | 20140101 Last 20141231 INsuf | i Suffixes list specifying all INdayers

INsevere Forbid ¥ | Severity of spectral coherence (va

[[] Use bitmask eliminations

BITinSUF IN-suffix of BITMASK IN-ayer. Mus
BITval Reject pixel if the logical AND oper:
BITsevere |Flag rejected Allow Flag rejected observations ir

] Use threshold eliminations

THRINSUF IN-suffix of THRESHOLD layer. Mu:
THRIo Lower threshold
THRhi Upper threshold: Reject registratio
THRsevere |Flag rejected Allow [Flag rejected observations ir
Selection
sellNsuf | i IN-suffix of the (first) “positive sel
SElLrule Mean v | Compositing rule (Minimim, Maximui
Use two strata
SELmask .. | Stratification IMG to discern both s
Canicel ] [ Execute sellNsuf_2 IN-suffix of the (second) “positive
— SELrule_2 Compositing rule (Minimim or Maxim
Output IMGs specifications
OUTprefix pm Prefix (Po) of the OUT-IMGs. (PoD:
QUTdateFMT |YYYYMMDD v | Date format in OUT-IMGs name (V)
OUTsuf | _i OUT-IMG name suffixes, separatec
OUTsufNG (Optional) Suffix of additional OUT
OUTsufID (Optional) Suffix of additional OUT

4 m »

(Lo [[Exeane
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Pt_X16Y03_20140101 i

o -
PL_X17Y03_20140111 PL_X17Y03_20140121_

pt_X17Y03_20140101

PL_X16Y03_20140121_i

Gt | 3
e

pt_X16v04_201401213| - -

tiles January dekad 1 tiles January dekad 2 tiles January dekad 3

pm20140101 i

pt_X16Y03_20140201

d pt_x17v03_20140211i|  f PL_X16Y03_20140221_i

: d‘, i
Db
|pt_x16voa 20140201 - 4

e

tiles February dekad 1 tiles February dekad 2 tiles February dekad 3

pm20140201 i

spatio-temporal composite February
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3.17. Smooth

Goal
Smoothing of time series of images (vegetation indices (VI) such as NDVI and SAVI or biophysical state
variables such as fAPAR, fCover or LAI).

In general, these series are still perturbed by noise due to missing values, data errors and especially clouds.
The tool allows to generate an image series with cleaned values. For this “profile cleaning”, four different
smoothing algorithms are available: MEAN (Interpolate missing values & apply Running Mean Filter RMF),
BISE (Best Index Slope Extraction), SWETS and WHITTAKER.

Parameters
The tool needs two groups of parameters:

e general parameters which mainly describe the in- and output data (location, filenames, periodicity,
properties of the input and output IMGs,...).

e specifications selecting the algorithm to use, together with its specific parameters and parameters for the
preliminary and final adjustments of the series.

general parameters

e the start and end dates of the entire input IMGs series (including the optional IMGs -historical or those
from previous year- that will be used to replace missing IMGs at the edges of the series);

e the location and filename structure of the actual input IMGs. The IMGs must have byte data type (HDR
entry data type = 1);

e the series periodicity (Day, Dekad and Month are supported);

e the maximum number of consecutive missing actual IMGs allowed in the centre of the series;

e whether or not images from previous or historical year should be used to replace lacking input images at
the edges of the series. If so, their location and filename structure must be specified;

e the amount of periods to copy from the profile end to before the profile start, and from the start to the
end. This can only be used in case the input series covers exactly one or more full years;

e the start and end dates of the output IMGs series;

o the location and filename structure of the output IMGs;

e the lowest physical value for cloudfree land pixels. In case this parameter is left blank, the value will
default to the minimum value according the the HDR file: Vint + Vslo * Vlo. Observations below this value
are reset to missing values;

e the maximum number of missing values per pixel profile, in % of the total number of input IMGs. The
output pixels for observations above this value will be flagged as “missing over land”;

e whether or not extrapolation is allowed at the edges of the series;

e the method to handle flags:

o in case the input images are UNI-Flagged, their flags (251-255) can be copied to the outputs;
o otherwise only two flags will be used (251=missing over land, 254 = water);

e whether or not to create the VAR (and MTA) metafile, containing the output IMGs names. If so, its
location and filename must be specified;



SPIRITS Manual Page 133 of 404

smoothing algorithm parameters
The actual smoothing process is executed in three steps, each requiring their own parameters.

e the Pre-Smooth step - to eliminate dubious observations;
e the actual Smooth step - applying the selected algorithm (MEAN, BISE, SWETS or WHITTAKER);
e the Post-smooth step - adapting or resetting dubious resulting values.

Pre-Smooth:

e YmaxDip: The first test eliminates all local minima, whose absolute difference to both nearest-by values
on both sides surpasses this threshold value. If one of both neighbour values is missing, only the other,
good one is tested. If both are lacking, the test is skipped.

e PreMaxTop: The second test withdraws all local maxima, if both neighbours on both sides have “good”
values and if the mean of the absolute differences to these two neighbours exceeds this threshold.
Because in general the higher VI-values are the most reliable ones (that’s also the rationale behind max-
NDVI compositing rule), PreMaxTop should be given a very high value (say at least 0.4 for NDVI). If lower,
also logical and significant maxima could be withdrawn. The sole objective of this test is to detect
exuberant upward jumps, which are mostly due to errors in the pre-processing of the data.

e PreMaxGap: The third test deals with the treatment of longer gaps of missing values. These gaps can be
reset to lowest physical value for cloudfree land pixels (specified in the general parameters) if they last
longer than PreMaxGap IN-periods. This test targets boreal regions where long periods of missing values
can occur in winter;

e PreMaxGapMsk: a snowmask (byte IMG) can be specified (optionally) to finetune the PreMaxGap test.
For all pixels where this mask is greater than zero (mid-latitude to boreal regions), the PreMaxGap
approach is applied. wherever the mask value is zero (equatorial zones, where gaps can appear due to
persistent cloudiness), PreMaxGap is reset to zero.

Smooth:

The four smoothing algorithms discussed below take as input the adapted vector Yh(Ni), in which a number
of points are labelled as “missing” by the pre-smooth step, and create a vector Ys(Ni) with smoothed
values.

The program starts by defining the sequential ID of the first and last “good” (non-flagged) observations in
vector Yh(Ni), which are labelled below as 11 and |2.

In case extrapolation is not allowed at the edges of the series (general parameters) the smoothing will be
restricted to the central part of the profile (from I1 to 12) and the tails (if any) will remain flagged.
Otherwise suitable Ys-estimates will also be defined for the missing IN-values in the profile tails, as a
consequence, the smoothed vector Ys(Ni) will only contain “good” (non-flagged) values.
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¢ MEAN method:

o MUinterpol: if selected, the missing values in the centre of vector Yh(I1 to 12) are first replaced by
linear interpolation. Otherwise interpolation is skipped and the series centre still may contain missing
values.

o MUrmf: The Yh profile is smoothed by means of a running mean filter RMF with a sliding window
whose length (MUrmf) is defined in terms of days. If 'MUrmf' is set to 0 the smoothing is skipped,
meaning the resulting vector Ys(Ni) is a copy of Yh(Ni) — previously interpolated or not via MUinterpol.

e BISE method:

The original BISE procedure is described in: Viovy N, Arino O & Belward A, 1992, The Best Index Slope
Extraction (BISE): a method for reducing noise in NDVI time-series, International Journal of Remote Sensing,
Vol. 13: 1585-1590. The implemented version is only loosely inspired by this paper and strongly deviates
from the original. Only dekadel series are supported.

o BiWinDekads: Length of Sliding Window in DEKADS: the procedure tries to find the best compromise
between two opposite goals: conservation of the good measurements and detection/elimination of
suspect values. It begins with the search of a measurement which is certainly reliable, and not
contaminated by clouds or snow. De facto that is the maximal value in the vector Yh(Ni). Beginning
from this “starting point”, the 'BiWinDekads' following dekads are examined towards the right/end of
the series. Within this group of values, the program searches the two dekads which respectively have
the highest value and the highest slope with respect to the starting point. Amongst these two — most
often they occur simultaneously — the dekad nearest to the starting point is retained. This dekad is
again considered “reliable”, its value is copied to Ys, and it will serve as new starting point for the
following iteration. In other words, all measurements (here: 1 to 'BiWinDekads'-1 at the most)
between the starting point and the retained dekad are considered unreliable and hence they remain
rejected (flagged). This process is repeated until the end of the time series is reached. The rationale of
this method is that clouds can be very persistent, but that within a period of 'BiWinDekads' at least
one clear-sky registration may be expected. Once the rightward search is finished, the procedure is
repeated in a leftward way, beginning again from the maximum value until the start of the series is
reached.

o BiMaxDif: Max. allowed VI-change per Dekad: a number of unreliable measurements might have
slipped through the net, and after the above elimination step there often remain some abrupt and
unlikely dips in the profile. This is a tricky matter, because these local minima can also be due to
relevant phenomena on the ground (for example, the harvest of an important crop). However, the
objective is to eliminate only those dips where the abrupt descent and rise of the concerned values
surpasses the potential growth dynamics of the vegetation. The retained points in the profile (vector
Ys) are scanned and searched for the dekads with local minima. For each such dekad, the slopes
(dVI/dDekads) are computed w.r.t. the two retained neighbours (which by definition have higher
values). If the mean of the absolute value of both slopes exceeds the 'BiMaxDif' threshold the
concerned dekad is eliminated (flagged).

o Bilterate: selection whether or not to repeat step above; the elimination of unreliable values until no
Dips remains

Based on the remaining good and reliable observations, all intermediate, missing values in the centre of the
profile (vector Ys(I1 to 12)) are finally replaced by simple linear interpolation.
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e SWETS method:

This procedure is based on the following paper: Swets, D.L, Reed, B.C., Rowland, J.D., Marko, S.E., 1999. A
weighted least-squares approach to temporal NDVI smoothing. In: Proceedings of the 1999 ASPRS Annual
Conference, Portland, Oregon, pp. 526-536.

Initially All missing values in the profile centre, Yh(I1 to 12), are first replaced by linearly interpolated values.
Each value is classified into one of five types (slope, min, max, plane, edge) and depending on this type,
each point is a given a weight (normally: max > plane > slope/edge > min).

o SwWmax: weight local maxima;

o SWWmin: weight local minima;

o SwWhplane: weight planes (same value as 2 neighbours);
o SwWslope: weight for all others in regular profile;

o SwWedge: left/right edge point in profile;

Distinction is made between “regression and combination windows”, with lengths defined in terms of days:

o SwWWinR: length in days of regression window
o SWWinC: length in days of combination window

All observations or points in the central part of the series (1 to 12) are then treated as follows:

Apply a weighted linear regression to the observations in the regression window (central observation +
SwWinR/(days per period) at left, SWWinR/(days per period) at right);

Then apply the found equation (Y=A+B.I) to all the I-points in the combination window, thereby obtaining Y-
estimates for these points.

This way, for each I-point (SwWinC/(days per period)) Y-estimates are obtained, derived from the
regressions applied on the neighbouring series of length SwWinR/(days per period).

The final smoothed value Ys(lI) of the concerned point will be the mean of these estimates.

Optionally, the calibration step (definition of A, B) can be run iteratively and in each iteration possible
outliers are removed using a CHI2-test. The regression constants A and B are only defined on the final set of
retained values. This step is selected and specified via the SwCl parameter:

o SwCl: Confidence Interval in %, for outlier correction with CHI2-test. "0" skips this test.

e WHITTAKER method:

The procedure is described in the following paper: Atzberger C & Eilers P (1999), Evaluating the
effectiveness of smoothing algorithms in the absence of ground reference measurements, International
Journal of Remote Sensing, Vol. 32, No. 13, 10 July 2011, 3689—-3709. The implementation is based on code,
kindly provided by co-author Clement Atzberger (BOKU-Vienna).

o WhKappa: The method ingests input vector Yh(Ni) data and then generates a smoothed vector Ys(Ni)
by minimizing the function Q=S+ WhKappa.R. The “smoothness” S (or rather the lack of it) is defined
as the sum of squares between vectors Ys and Yh. The “roughness” R is computed as the sum of
differences between each Ys-value and its one or two neighbours on both sides. Parameter WhKappa
gives relative weights to both factors. Higher values will yield smoother output profiles, largely
deviating from the original Yh-inputs. Oppositely, lower values retrieve less smoothed profiles which
more closely fit the original data. In practice, function Q is minimized by solving a matrix equation
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which also retrieves the final output vector Ys(Ni). Missing values are replaced by logical and “good”
(non-flagged) estimates, based on the entire set of input values;

o WhMethod: the program foresees two variants: the roughness R can be computed as the sum of the
first or second order differences between each Ys-value and its neighbours;

o WhNiter: the smoothing is applied iteratively WhNiter times. Iterative application can be deactivated
by selecting "1";

Two types of iterative smoothing can be chosen: (1) smoothing is iteratively applied to fit the upper
envelope of the time series under the assumption that atmospheric perturbations result in sudden drops of
the VI. At the first iteration the original time series is smoothed. At each subsequent iteration, the
smoothing algorithm is applied to an updated time series where all observed values that are smaller than
the curve fitted in the previous iteration, are replaced by their fitted values (this is called “upper
envelope”). (2) iterative smoothing without upper envelope adaptation: iteration n simply starts with
smoothed results of iteration n-1.

o WhMETiter: selection of the type of iterative smoothing.

Post -Smooth

e PostOver: if selected each resulting value Ys(l) is reset to the mean Ys of its neighbours (I-1, 1+1),
whenever this smoothed Ys(l) appears to be higher than its own original value Yh(l) and than the ones of
the two neighbours: Yh(I-1) and Yh(l+1). This is only be applied in case SWETS or MEAN with
MUinterpol=1 have been selected, otherwise it is automatically skipped;

e PostUnder: if selected each initial Ys(l) estimate is compared to its original input value Yh(l) — possibly
adapted via the Pre-Smooth operations or later interpolations. If Ys(I) is lower than Yh(l), it is reset to this
Yh(l). (Typically used for cases where one can assume that the highest observations are the most reliable
ones.);

e PostMax: Via PostMax, cases where the smoothing algorithm yields unexpectedly high Ys values, can be
re-adapted. Three possibilities:

o in case PostMax=0: the test is skipped;

o in case PostMax=-1: the maximum of all original Yh(l)-values is searched for each pixel, and higher
values are reset to this maximum;

o in case PostMax=any maximum physical value: higher Ys(l)-values are reset to this maximum.
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Tool
Smooth Smooth
File Help File Help

Specification

Specification

Input series

Start date | 13381201 End date | 20000131

Input directory | D:\SpiritsSamples\Africa\s 10 E
prefix vt date | YYTT v: suffix |i
Periodicity Dekad - Max.missing |0

Historical year

Replace missing () Previous year

Directory
prefix date |YYMMDD suffix

Copy before start |0 Copy after end |0

QOutput series

Start date | 19990101
Output directory | D:\SpiritsSamples\Africa\s 10_Smooth 14 E
date [YYMMDD v | suffix

End date | 19991231

prefix sw_vt

Parameters
Min. doudfree val. eMax.missing val. |75
[[] Extrapolate tais

[T] Create VAR/MTA files

Output flags _Cupy UNI-flags -

Pre-Smooth
YmaxDip (0.0 Eliminate local minima if difference to both neighbours exceeds Y
PreMaxTop (0.4 Eliminate local maxima if difference to both neighbours exceeds Pr

PreMaxGap |40 Keep gaps longer than this nr. of DAYs, reset to 'Min. doudfree v

PreMaxGapMsk E] Apply optional BYTE SnowMask-IMG: only apply PreMaxGap for pi:
Smooth
[ mEan | Bise | SWETS | whrTTaker|
Swiimax 1.5 Regression weight for local maxima
SwiWmin | 0.0050 Regression weight for local minima
Swilplane 1.0 Regression weight for planes (same value as 2 neighbor
Swislope 0.5 Regression weight for all others in regular profile
Sw\Wedge 0.5 Regression weight for Left/Right edge point in profile
SWWinR. | 50 Length in DAYS of regression window: regression parm
SwWinC |50 Length in DAYS of combination window: regression appl
SwCI 0 Confidence Interval in %, for outlier correction with CH
Post-Smooth
PostOver Remove some of the apparent over-estimations. DANGEROUS, BE

PostUnder Reset estimates which are below the original value

PostMax Reset all estimates > PostMax to this PostMax (0=skip test, -1=u

4 [0 ] 2

Smooth tool - general parameters example

Smooth tool - specifications example
(SWETS - algorithm selected)

Smooth
File Help
General | Spedification
Pre-Smooth
YmaxDip 0.0 Eliminate local minima if difference to both neighbours exceeds Y
PreMaxTop (0.4 Eliminate local maxima if difference to both neighbours exceeds Pr
PreMaxGap |40 Keep gaps longer than this nr. of DAYs, reset to ‘Min. doudfree v
PreMaxGapMsk E] Apply optional BYTE SnowMask-IMG: only apply PreMaxGap for pi:
Smooth
MEAN | BISE | SWETS | WHITTAKER |
WhMethod second order diff. | Use first or second order differences
WhKappa |1.0 The higher WhKappa, the more focus on smoot
Whiiter |3 MNumber of times the WHITTAKER smoaothing mu
WhMETiter :Upper envelope w | Iteration n starts with smoothed results of iterz
Post-Smooth
PostOver D Remove some of the apparent over-estimations. DANGEROUS, BE
PostUnder Reset estimates which are below the original value
PostMax |-1.0 Reset all estimates > PostMax to this PostMax (0=skip test, -1=u
4 m | s

Smooth tool - specifications example
(WHITTAKER - algorithm selected)
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Example: smoothing SPOT-VGT NDVI S10 Africa

DNDVI Dekad 11999
il o

Bl riagged

NDVI Dekad 24 1999
il o

Bl nagged

NDVI Dekad 25 1999
i o

Il nagged

NDVI Dekad 26 1999
il o

Bl nagged

NDVI Dekad 36 1999
il o

- flagged

input series

DNDV| Dekad 11999
il o

Bl riagged

il o
Bl ragged

NDVI Dekad 25 1999
i o

Il rfiagged

NDVI Dekad 26 1999
Tl o

Bl ragged

Tl o
- flagged

DNDVI Dekad 11999
il o

Bl riagged

NDVI Dekad 26 1999
il o

Il ragged

NDVI Dekad 36 1999
KR

- flagged
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Example: smoothing MSG-SEVIRI-fAPAR S1 Gulf of Guinea

input series MEAN
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Example: smoothing SPOT-VGT NDVI S10 Africa - Whittaker

Ml o1 . i Ml o-1

Bl ragoed o B ragged

- o O - o

Bl fiagged e Bl riagged

NDVI Dekad 1 1999
o

Bl raggea

il o
B raggea

WhMethod = second order diff, WhMETiter= upper envelope, WhKappa = 20, WhNiter =5
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3.18. Cumulate

Goal
Compute sum/mean IMGs from a time series of IMGs.

Parameters

e the location of the input IMGs;

e the filename structure of the input IMGs;

e the periodicity of the input IMGs;

e the content type of the input IMGs, this can be:

o Periodic sums (Dekadal or monthly [X/dekad, X/month]);
o Daily values (possibly means per period [X/day]). Results are weighted as to variable nr. of days in the
periods (dekad/month).

e the dates of the first and last input IMG,
these can include tails to obtain better extrapolation at start/end;

e the (optional) start and end date of the actual computation,
these dates default to the first and last IMG dates;

e the maximum number of consecutively missing IMGs in the series;

e the maximum percentage of missing or flagged pixel values in the series. Pixels above this maximum will
be flagged;

e the maximum. nr. of flagged observations at both ends of the series;

e whether to use a (physical) base value (YBase) and how to use it:

o ho base value is used;

o using a base value as a lower limit: all values below the base value are reset to this value;

o using a base value to calculate differences (Ydiff = Y-Ybase, or 0 in case Y<Ybase). This is typically used
for temperature sums);

e the output type:

o mean value. The data type, scaling and flags of the output IMG will be those from the input IMGs;

o cumulative sum. The data type and flags of the output IMG will be those from the input IMGs. Scaling
will be applied (so the sum will 'fit' in the original data type);

o de-scaled cumulative sum. The output IMG will have float data type, no scaling and will use fixed flags.

e the output IMG location and filename;

Remarks:

o All input IMGs should have the same datatype;

e All input IMGs should have the same significant range (Vlo-Vhi entries in the HDR);
e All input IMGs should have the same scaling (Vint, Vslo entries in the HDR);

o All input IMGs should have the same flags.
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Tool
Cumulate E|
File Help

Input Images

Input IMGs path |D:'l,SpiritsSampIes'l,P.Frica'l,2DDB |[I]

prefix |vt | date |YYTT vl suffix ||: |

Periodicity Conkents
Parameters

First IMG date |20080101 Last IMG date 20081231

Skark computation End compukation

Max. missing IMGs

1

| |

Iax.missing wal. (%) |15

Use base value _ Base value

N
Cutput
Output type

Cutput IMG |SpiritsSampIes'l,P.Frica'l,CumDMP'l,sumvtZDDSD.img |E]

’ Cancel ]| Execute

Cumulate Tool example

Cumulative example
example: compute cumulative sum of DMP over a year.

DMP 4 7 DMP
Dekad 113 Jan 2008 Dekad 213 Jan 2008

DMP
Dekad 3/3 Dec 2008

Dekad 1 Dekad 2 Dekad 36

SUM[DMP]
Dekad 3/3 Dec 2008

Sum Dekads 1 -36
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Time Series

Scenario

l EE E
Help
Cumulate Scenario
Scenario |Cumulate 510 to 530 Absolute Sum | [ Mew ] [ View ] [ Edit ]
Time Series
Start date | 19990101 (format Y YMMDD)
End date | 20010101 {format YYYYMMDD)
Cancel “ Execute
-

Cumulate Time Series example

As for most other scenarios/time series the periodicity parameter of the Cumulate scenario refers to the

periodicity of the input IMGs.

However, in contrast with most other scenarios/time series, the resulting IMGs can have a periodicity and

date which is different from those of the input IMGs. This is determined via the “Periodicity from cumulate

III

interval” option:

o In case the “Periodicity from cumulate interval” option is not selected, the time series behaves just as the

Cumulate tool:

o the periodicity of the output IMGs is that of the input IMGs;

o the date of an output IMG is that of the last input IMG in the cumulate interval.
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e In case the “Periodicity from cumulate interval” option is selected:

o the periodicity of the of the output IMGs is determined by the selected cumulate interval (thus Year,
Month or Dekad);
o the date of an output IMG is that of the first input IMG expected in the cumulate interval.

The output IMGs date will reflect in the IMG filename as well as in the date entry in its HDR file.

Cumulate scenario e
File Help
General scenario parameters
Scenario name | Cumulate 510 to 530 Absolute Sum
Periodicity |Dekad -
Input directory |D:\SpiritsProjects\Cumulate\IMG\S 10_NOVT (o]
prefix _ date ] suffix
wt YW IT - | |i

Qutput directory |Projects\Cumulate \IMG\Cumulate_S10_S30_Absolute_Sum G
prefix date suffix
vm YYYYMMDD v |li

IMG contents jDain values o

Parameters
Max.missing IMGs |1
Max.missing val.(%a) |34
Max. flagged |1

Use base value |No - Base value

Qutput
Qutput type jSum (float) o
Periodicity from cumulate inteval

Cumulate (7 per Year @ per Month () per Dekad

[ Cancel ” Ok ]

Cumulate Scenario example
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Averaging example
example: calculate monthly averages in 2008 from dekad IMGs

MEAN[DMP]
Jan 2008

MEAN[DMP]
Feh 2008

MEAN[DMP]
Mar 2008

MEAN[DMP]
Dec 2008

Dekad 1/3 Dekad 2/3 Dekad 3/3 mean

input IMGs series Cumulate output IMGs
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3.19. Pheno

Goal
Extract phenological parameters from a series of periodic IMGs. Twelve different phenological parameters
can be extracted.

Parameters

e the periodicity of the input IMGs;

e the date of the first input IMG;

e the date of the last input IMG;

e the reference date: start date of the time frame [reference date-last input IMG date] against which the
relative date IMGs ("Dmn", "Dmx", "Dup", "Ddn", see below) will be calculated. If left blank the date of
the first input IMG is used as reference date;

e the location and filename structure of the input IMGs;

e the location and filename prefix of the output IMGs;

e the requested output IMGs. The filename structure of the output IMGs is as follows:

Lo\PoD1_D2Si_So.img. (example C:\Temp\vt0801_0836i_Vav.img)

Lo output IMGs directory

Po output IMGs prefix

D1 date of the first input IMG, using the input IMGs date format

D2 date of the last input IMG, using the input IMGs date format

Si input IMGs suffix

So output IMGs suffix - coding the different phenological parameters
Vav Average value (or Mean)
Vmn Minimum value
Vmx Maximum value

Vav, Vmn and Vmx have the same data type and scaling as the input IMGs
Aup Largest increase (angle) between subsequent periods
Adn Largest decrease (angle) between subsequent periods
Aup and Adn use angles (-90 to +90 degrees) scaled to BYTE (0-180)
Rsd Relative Standard deviation (with N as denominator, not N-1)
Rrg Relative Range (Maximum - Minimum)
Rsd and Rrg use % of potential range (Yhi-Ylo), scaled to BYTE (0-200)
Pok % of good observations in series (not flagged for clouds/snow/...)
Pok uses % of potential observations, scaled to BYTE (0-200)
Dmn Relative date of (first) Vmn
Dmx Relative date of ( last) Vmx
Dup Relative date of (first) Aup
Ddn Relative date of ( last) Adn

Rel. position in time-frame between the reference date and the last IMG
date, scaled to BYTE (0-200)
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Tool
Pheno ['5__(|
File Help

Temporal Aspects

Eirsk IMG date  |19930101 Lask IMG date (20101231
Periodicity Reference date l:l

Input Images
Input directary |D:'l,SpiritsSamples'l,.ﬁ.Frica'l,SSD |E]
prefisx |vm | date |WMM vl suffix |i |

Cutput Images
Qutput direckory |D:'I,SpiritsSamples'l,F\Frica'l,SBD_Phenc- |E]

Awerage value

Minimum value

Taximurm value

Largest increase between subsequent periods
Largest decrease between subsequent periods
Relative Standard deviation

Relative Range

% of good observations in series

Relative date of {first) Minimum value

Relative date of {last) Maximum value

Relative date of {first) Largest increase

RENEEEREEERE

Relative date of {first) Largest decrease

[ cancel |’ Execute ]

Pheno Tool example

input IMG series( April 1998 - November 2009 )

Vav (average) Vmn (min) Vmx (max) Rrg (rel range)
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3.20. Detect seasons

Goal
Derive phenological parameter IMGs from a dekadal time-series of IMGs.

The program inspects a time series of dekadal images with any type of Vegetation Index VI (NDVI,
fAPAR,...). For a given “target year”, it detects (always per pixel) the number of green seasons Ns (Ns =0, 1
or at most 2), and for each such cycle s the dates of the start (SOS), the maximum (MOS) and the end (EQS)
of the season. Optionally some other information can be retrieved such as the Vl-values at these three
breakpoints, the season lengths, etc.

Parameters
The tool can operate on actual IMGs or on historical IMGs. Operating on actual IMGs, outputs can be
created for a single target year, or for a series of target years.

Parameters in case of using actual images:

e the target year(s): the year(s) the phenological parameters are to be derived for;

e the location and filename structure of the input IMGs (NDVI, SAVI, ...);

e the maximum number of consecutively missing IMGs in the series centre;

e whether or not to replace missing IMGs at the series edges (head and tail) with historical IMGs, and if so:
the location and filename structure of the historical IMGs;

For a given target year, the tool considers a series of three civil years (108 dekads) with the specified target
year in the middle.

The specified location is searched for files. The first (earliest in the considered series) IMG found (Fl)
determines the start of the series centre and the left edge (head) of the series). The last (latest in the
considered series) IMG found (LI) determines the end of the series centre and the right edge (tail) of the
series.

considered series (108 dekads)
Target year -1 Target year Targetyear +1
dekad | 1 2 36 1 2 36 1 2 36
Fl series centre LI
head Fl series centre LI tail
head FI series centre LI tail
head Fl series centre LI tail
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Following limitations apply:

o the input IMGs must be spatially congruent with the same map info, framing, etc.

o the input IMGs must be of BYTE type, and have the same range (Vlo-Vhi) and scaling (Vint, Vslo).

o there must be at least 36 actual IMGs available in the series centre (target year);

o there must be at least one IMG available in the target year, thus the first IMG (FI) must belong to the
target year, or the preceding year and the last IMG (LI) must belong to the target year or the
successive year;

o in case heads or tails exist (centre contains less than 108 IMGs), they must be replaced with historical
IMGs. Remark: the replacement of missing IMGs applies only in the series edges (head and tail areas).
In the series centre the IMGs cannot be replaced.

Parameters in case of using only historical IMGs:

¢ the location and filename structure of the historical IMGs (none of these may be lacking);

Parameters for both cases:

e the maximum. percentage (0-100, typical 15) of missing values in 1 pixel-profile;
e whether or not to apply a mask, and if so:

o the location and filename structure of the mask IMG. This must be a byte-type IMG;
o the lower and upper (digital) mask values to include;

e the location and filename structure of output IMGs containing the phenological parameters.
e the parameters for the phenology algorithms (table below). Remarks:

o these parameters must be adapted to the nature of the concerned variable (NDVI [-],fAPARI[-],
fAPAR [%], ...). The example values hold for NDVI.

o Y* (Ymin, Ymayx, Y): indicate the physical values of the concerned variable

o T* (Tmin, Tmax, T): indicate the dekad [1-108] in which these occur

Preliminary elimination of pixels without seasonality
(Ymax and Ymin are computed over the 36 dekads [37-72] of the central year)

FENOMax = 0.180 If Ymax < FENOMax => No seasonality (deserts)
FENOMin = 0.750 If Ymin > FENOMin => No seasonality (evergreen)
FENORng = 0.075 If (Ymax-¥Ymin) < FENORng => No seasonality (variability too low)

The Yi-profiles of the remaining pixels are smoothed with a weighted, running mean
filter (RMF)
=> Smoothed curve Ys.
FENrmf 2 Half length of the RMF (2=best, O=skip filtering)
FENw 4 All dekadal values get default weight W=1,
but the extreme values (MIN/MAX) get weight FENw (best FENw=4)
NB: Tsos/Tmos and Teos (for both seasons) are derived from this
smoothed Ys, but the corresponding Y-values are extracted from
the original Yi-values
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Each smoothed Ys-profile is further decomposed in "segments",

i.e. pairs of MIN-MAX or MAX-MIN.

Each cycle or season comprises two subsequent segments:

the rising MIN1-MAX plus the descending MAX-MIN2. But even after the RMF-smoothing,
pixel profiles can still show many irrelevant cycles.

Via five subsequent tests (all executed iteratively), the irrelevant cycles are
searched and eliminated (always in subsequent pairs MIN-MAX or MAX-MIN).

FENdY = 0.025 Testl: Eliminate segment if absolute value of
its Y-difference < FENdY

FENAT = 10 AND TOGETHER if interval between
extremes Tmin-Tmax < FENdT (dekads)

FENmax = 0.000 Test2: Eliminate all maxima with Ymax < FENmax.

Also eliminate the highest neighbouring minimum.
NB: Best skip this test via FENmax = 0.0.
Test3: The overall ¥Ymin and Ymax are searched (over 3 years)
and a threshold is defined:
Yt = Ymin + FENratio * (¥Ymax-¥Ymin)
FENratio = 0.250 Eliminate all maxima with Y < Yt. Also eliminate
the highest neighbouring minimum.
Set FENratio=0 to skip this test.

FENmaxDt = 6 Testd4: If interval between 2 maxima < FENmaxDt (in dekads),
remove intermediate minimum and lowest maximum.
FENextDt = 3 Test5: If interval between 2 extremes < FENextDt (in dekads),

remove entire segment.

At this stage and for most pixels, only one or two maxima (thus seasons) remain within
the central year. But exceptionally there can be more: three or even four. In that
case, the program searches and removes the least relevant maxima (+ highest
neighbouring minimum) until at the end only 2 seasons remain. For each season, the Area
is computed below the profile between MIN1-MAX-MIN2. At each iteration, the season with
smallest area is eliminated.

NB: No parameters are needed for this step.

Two ratios with values between 0.0 and 1.0 (Yminl/2 are the minima
before/after the concerned maximum Ymax)

FENsos = 0.15 Tsos is defined as the dekad between Tminl and Tmax
where the profile cuts the
value Y = ¥minl + FENsos * (Ymax - ¥Yminl).

FENeos = 0.35 Teos is defined as the dekad between Tmax and Tmin2
where the profile cuts the value
Y = Ymin2 + FENeos * (Ymax - ¥Ymin2).

The file names or the output IMGs are formatted as "BasenameSuffix.img", using the specified base name,
with different suffixes.

In each case following output IMGs are created:

o 6 IMGs with dekad of SOS/MOS/EQS for 2 seasons (suffixes s1/s2, m1/m2, el/e2)
o 2 Metafiles Basename.VAR/MTA with lists of all created OUT-IMGs
o 1 TXT-file Basename.TXT with lists of problematic pixels.
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Optional IMGs (and their parameters - table below) can be selected:

o (3 IMGs) overall annual features (YaO0, YrO, kk0),

o (2 IMGs) for 2 seasons the Y-value at MOS (Ym1/Ym?2).

o (4 IMGs) for 2 seasons the Y-value at SOS and EOS (Ys1/Ys2, Yel/Ye2)
o (2 IMGs) for 2 seasons the season length (L1/L2)

o (2 IMGs) for 2 seasons the mean Y-value (Yal/Ya2)

o (3 IMGs) season-dependent annual features (LTO, LRO, SI0)

FENYsm =0 Values in OUT-IMGs with YsS/YmS/YeS/YaS (Season S=1/2) are based on
original Y-values or on smoothed versions.
Express season Lengths (L1, L2, LTO) as % of the year or in dekads.

B
2
=
o
2]
bl
I
'—l

Classes k in the optional OUT-classification (KKO) are defined as:

k=(100 * Ns) + (10 * Kmu) + Krg:
- Ns [0-2] = Seasons in year.
- Kmu [0-4] = INTEGER[ (Ya0 - MUlo)/ MUdelt], with Ya0 = Annual mean Y-value.
- Krg [0-4] = INTEGER[ (Yr0 - RGlo)/ RGdelt], with Yr0 = Annual Y-range (Ymax-Ymin).

If Kmu<O or Kmu>4, it is reset to range [0-4].
Idem for Krg. Hence, the range of k-classes is limited to 0-244 (byte).The maximum
of 244 occurs if Ns=2, Kmu=4 and Krg=4.

MUlo
MUdelt
RGlo
RGdelt

N

o nn
[eNeNeo Nl
'—l
(5}

file: vt1960KKO

example classification IMG (kkO)
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Overview output IMGs

. |Digital Nrs. V [Y=Vi + V..V |Physical values Y
Scope Suffix Y-CONTENTS
Vio Vhi Vi  [Vao  [Yio Yhi Yunit

36 dekads |YaO * * * * * * * Annual mean VI
intarget  |YrO * * 0 * * * * Annual VI-range (Y max-Ymin)
year kkO 0 244 0 1 0 244 * Classif. ~ Ns, Ya0, YrO

sl 1 108 |-36 1 1 72 Season 1: dekad of
Dates of ml 1 108 |36 1 1 72 dekad |s=S0OS, m=MQS, e=EOS
season1l el 1 108 |[-36 1 1 72 Y=1: dekad 1 of target year

L1 0 36 0 1 0 36 dekads|Season 1: Length

s2 1 108 |36 |1 1 72 Season 2: dekad of
Dates of m2 1 108 -36 1 1 72 dekad |s=S0OS, m=MOS, e=EQS
season 2 e2 1 108 -36 1 1 72 Y=1: dekad 1 of target year

L2 0 36 0 1 0 36 dekads|Season 2: Length

Ysi  [|* * * * * * * Season 1: Y-value at
Valuesof [Ym1l [* * * * * * * s=S0S, m=MOS, e=EOS,
seasonl |Yel * * * * * * * a=mean over season

Yal * * * * * * *

Ys2  |* * * * * * * Season 2: Y-value at
Valuesof [Ym2 [* * * * * * * s=S0S, m=MOS, e=EOS,
season 2 Ye2 * * * * * * * a=mean over season

Yaz * * * * * * *
Both LTO 0 36 0 1 0 36 dekads|Length of seasons 1 + 2
seasonsin |LRO 0 200 |O 0.5 0 100 |% Length Ratio: L1/(L1+L2)
target year [SIO 0 250 |0 1.0 0 250 |% Seasonality Index (**)

(*) inherited from input VI IMGs )

(**) Seasonality Index = 100 * (Ygs — Ya0) / Ya0 [%], with Ya0 the mean annual VI, and Ygs the mean VI in
the one or two seasons (both restricted to the 36 dekads of the central year). By definition: Ygs=>Ya0.

Overview output IMGs - flags

FLAG MEANING

255 Water (all 108 input values are flagged)

254 Masked land pixel (only if a mask is used, see program parameters 12-14)

253 Insufficient non-flagged input values (see program parameter 10)

252 Processing error (notin Ya0, YrO and kkO)

551 Pixel without any seasonality (deserts, evergreen forests,... Not in Ya0, YrO and
kk0). For all IMGs related to the second season: if this season 2 is absent.
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Tool

=5)

Max.missing IMGs |0
Historical dekad IMGs
Hist. IMGs path

Replace at edges

D:\SpiritsProjects\Pheno 16 IMG\NDVIWLTA

prefix |vt date [YYYYMMDD | suffix i

Parameters & Masking
Max.missing pix(%:) |15
Use mask IMG D:\SpiritsProjects\Pheno 16 \REFglc2000 Africa.img

[y

Lower val, Upper val. | 255

Phenological IMGs

Pheno IMGs path |D:\SpiritsProjects\Pheno 16\ IMGMDVIVPHE

Base name | wt20000101i

Base prefix (vt date | YYYYMMDD suffix i

Detect seasons Detect _
File Help Help
“General!| specification
Target Preliminary elimination -
Target type () Historical Year Single Year (7) Series Preliminary elimination of pixels without seasonality (Ymax and Ymin are computed over the 36 ¢
Target year |2000 FEMOMax |0.18 If Ymax < FENOMax == No seasonality (deserts)
Series first 1999 last |2015 FEMNOMin |0.75 If Ymin = FENOMin =3 Mo seasonality (evergreen)
Input IMG dekadal series FEMORNg |0.075 If (Ymax-¥min) < FENORng == No seasonality (variability too low) =
Input IMGs path |D:\SpiritsProjects\Pheno 16\IMG\NDVI (o) Smoothing
prefix |vt date :YYYYMMDD - suffix |i The Yi-profiles of the remaining pixels are smoothed with a weighted, running mean filter (RMF)

FEMrmf |2
FEMNw |4

NEB: TsosfTmos and Teos (for both seasons) are derived from this smoothed Ys-cury
but the corresponding Y-values are extracted from the original Yi-values

Half length of the RMF (2=best, 0=skip filtering)
All dekadal values get default weight Wi=1, but the extreme values (MIN

Segments
Each smoothed Ys-profile is further decomposed in ‘segments’, i.e. pairs of MIN-MAX or MAX-MI
Each cycle or season comprises two subsequent segments: the rising MIN 1-MAX plus the descer
But even after the RMF-smoothing, pixel profiles can stil show many irrelevant cydes.

Via five subsequent tests (all executed iteratively), the irrelevant cydes are searched and
eliminated (always in subsequent pairs MIN-MAX or MAX-MIN)

EEMdY |0.025 Test1: Eliminate segment if the absolute value of its Y-difference < FENd
FENT |10 AND the interval between both extremes (Tmin <-> Tmax) < FEMc
FEMmax 0.0 Test2: Eliminate maxima with Ymax < FENmax. Also eliminate highest nei
Test3: The overall Ymin and Ymax are searched (over 3 years) and a thn _
4| 1 | L2

Detect seasons Tool example
general parameters

Detect seasons Tool example
specifications

0-25
25-35
35-50
50-60
60-70
70-100 %

no seasonality
error
insufficient data
water

Length of seasons (1 +2) % of year

example: green season(s) length IMG (LTO)
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start of first season
[ january
march
may
july
- september
- november

no seasonality
water

file: vt1960s1
SOS 1 IMG (s1)

end of first season
. january
march
may
july
B scptember
- november

no seasonality
water

file: vt1960e1
EOS 1 IMS(el)

start of second season
[ january

march

may

juy
- september
B rovember

no seasonality
water

file: vt1960s2
SOS 2 IMG(s2)

end of second season
. january

march

may

July
- september
- november

no seasonality
water

file: vt1960e2
EOS 2 IMG(e2)

example: start and end of season IMGs
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3.21. Progress of season

Goal
Calculate the progress of a season, per dekad, over the complete season.

The tool operates on the phenological IMGs (SOS/EQS) created by the "detect seasons" tool.
A set of phenological IMGs (SOS/EQS) represent phenological parameters either:

e of a season of the specific target year for which they were calculated;
e or of a season assumed to be constant and applicable for any year, in case they were calculated from
Long-Term Averages (LTA).

In case the phenological IMGs have been derived from LTA-IMGs, the tool creates 36 output IMGs
representing the progress for each dekad in the fictive (LTA) year 1962.

In case the phenological IMGs have been derived for and from a specific target year, to obtain the progress
over the complete season three successive civil years have to be considered, with the target year in the
middle. The tool creates 72 dekadal output IMGs representing the progress in:

e the last 18 dekads of the year before the target year;
e the 36 dekads of the target year;
o the first 18 dekads of the year succeeding the target year.

The "detect seasons" tool is capable of creating phenological IMGs for a series of target years. From these,
the progress IMGs can be also be calculated for a series of target years at once.

Parameters
o the target year(s), the year(s) the progress IMGs have to be created for;
e the location and filename structure of the SOS and EOS IMGs as created by the Detect seasons Tool.

o in case progress has to be calculated for LTA or single target year phenological IMGs, their base name
has to be specified. The actual SOS and EOS IMG names used will then be BasenameSs and
Basenameks, with s the season number (1 or 2).

o In case a series of target years is selected, these IMGs are assumed to have a structured base name:
basename = PrefixDateformatSuffix. The actual SOS and EOS IMG names used will then be
PrefixDateformatSuffixSs and PrefixDateformatSuffixEs, with s the season number (1 or 2), for each
target year this year formatted according to the specified Dateformat.

e the season number (s=1o0r2)
e the location and base name of the progress IMGs

The progress IMGs contain the relative progress in percentages for the specified season up to the IMG date.
They are named as BasenameXXXX_YYYYTT_sS.img/hdr, with

o Basename as specified;

o0 XXXX the seasons target year;

o YYYYTT year and dekad (1..36) of the IMG (from year XXXX-1 dekad 19, till year XXXX+1 decad 18)
o S the season number
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Remark: the target year specified by the user must match the date found in the HDRs of the SOS/EOS files.
In case of LTA, there should be no date entry in the SOS/EOS HDR files. In that case, the (fictive) year 1962
is used for the output filenames.

Tool
rProgress ofse;i:-_n‘ —— @1 rProgress ofse;i:-_n- _——— @1
File Help File Help
Target Target
Target type (@) Historical Year (™) Single Year () Series Target type () Historical Year () Single Year (@) Series
Target year Target year
Series first last Series first | 1999 last |2015
Phenological IMGs Phenological IMGs
Pheno IMGs path |D:\SpiritsProjects\Pheno 16\IMGNDVI L TA\PHE E] Pheno IMGs path |D:'\SpiritsProjects\Pheno 16\IMG\NDVI'\PHE E]
Base name |vt19620101i_ Base name
Base prefix date | YYYYMMDD suffix Base prefix |wt date :\"YYYMMDD - suffix |i_
Season |1 Season |1
Progress IMGs Progress IMGs
Progress IMGs path |D:\SpiritsProjects\Pheno 16\ IMGNDVILTAPHEPOS E] Progress IMGs path | D:\SpiritsProjects\Pheno 16 \IMGYNDVIPHE\POS E]
Base name |vii_ Base name | wii_
{l [l

Cancel

Progress of season Tool example Progress of season Tool example
using Historical (LTA) pheno files for a series of pheno files

0-25
25-35
35-50
50-60
60-70
70-100 %

no seasonality
error/no data

‘water

0-25
25-35
35-50
50-60
60-70
70-100 %

no seasonality
error/no data
water

example: progress of season - LTA October first dekad.
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- 1999 dekad 19

- 1999 dekad 19

© 2000 dekad 1

- 1999 dekad 36

2000 dekad 1

+ 2000 dekad 14

r‘

i uc.’fv'r’ z
i J g
- 2001 dekad 18 é{’ 2 ﬁ

- 2001 dekad 18

example progress of season- target year 2000
first season

second season
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3.22. Cumulate over season

Goal
Temporal integration over the growing season: compute an image with per pixel the temporal mean (or
sum) of any Vl-series from the SOS to the specified output date (or EOS).

Parameters

e the location and filename structure of the input IMGs.

e the maximum number of consecutively missing IMGs in the series;
e the content type of the input IMGs, this can be:

o daily values
o dekadal sums

o the target (or 'central') year of the season;

e the date of the first input IMG. This date must belong to the (civil) year preceding the target year;

e the date of the last input IMG. The last date to be included in the calculated sum/mean. This date must
belong to the target year, or its successor.

e the maximum percentage of missing or flagged pixel values in the series. Pixels above this maximum will
be flagged;

e the minimum percentage of the full season length to be covered by the series. Pixels below this minimum
will be flagged;

e whether to use a (physical) base value (YBase) and how to use it:

o ho base value is used;

o using a base value as a lower limit: all values below the base value are reset to this value;

o using a base value to calculate differences (Ydiff = Y-Ybase, or 0 in case Y<Ybase). This is typically used
for temperature sums);

e in case a base value is used its actual (physical) value must be specified;

e whether to apply a crop coefficients IMG (Kc classification);

e the location and base name of the phenological (SOS/MOS and EOS) IMGs (as created by the "detect
seasons" tool) for the specified target year (or LTA);

e the season number (s=1o0r2)

e the location and base name of the output IMG(s);

o the (first) output IMG date;

e optionally the last output IMG date. In this case a series of output IMGs will be created for each dekad
between the first and last date. These dates are limited as follows:
First input IMG date <= First output IMG date <= Last output IMG date <= Last input IMG date;

e the output IMGs type (mean value or cumulative sum).

The output IMG(s) contain the sum or mean values of the input IMGs from the start of the season (or the
first input IMG if that comes later) till the output date (or till the end of the season if that comes sooner).
They are named as BasenameXXXX_YYYYTT_sS.img/hdr, with

o Basename as specified;

o XXXX the seasons target year;

o YYYYTT year and dekad (1..36) of the output IMG (minimum: year XXXX-1 dekad 1, maximum: year
XXXX+1 dekad 36)

o S the season number
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Tool

-
Cumulate over season M u

File Help

Input IMGs (dekadal series)

Input IMGs path |D:\SpiritsProjects\Pheno 16\ IMGIRFE [
prefix rfe_t_ | date [\"W\"W‘DD v] suffix |_13msat |
Max.missing IMGs |2
IMGs Contents | Dekadal sums - f
Target Year 2010 ||
First IMG date | 20090101 Last MG date
Parameters
Max.missing pix(%h) |85 Min.season(%s) |0
Use base value No - Base value N
Use weights IMG [
Phenological IMGs
Season IMGs path |D:\SpiritsProjects\Pheno 16 \IMG\NDVIPHE [
Base name |vi20100101i_
Season |1
Output IMGs
Output IMGs path |D:\SpiritsProjects\Pheno 16\ IMGIRFEVPHE_CUM [ |

Base name |rfe

First output IMG date | 20090101
Qutput type | Sum -

Last output IMG date | 20111231 i

| Concel || Beaite |

- . |

Cumulate over season Tool example

2011 dekad 36

|

season 1 year 2010
@2011 dekad 36

0-200
200-1000
1000 - 10000

missing PHENO
no season 1

season 1 not started

water insufficient data

Cumulate over full season - RFE
season 1 of 2010 (sum 20090101 - 20111231)

0-200
200-1000
1000 - 10000

missing PHENO

no season 2
water/insufficient data
season 2 not started

season 2 year 2010
@2011 dekad 36

season 2 of 2010 (sum 20090101 - 20111231)
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example: RFE dekadel cumulates, from January 2009 till December 2011, for season 1 of 2010.




SPIRITS Manual Page 161 of 404

example: regional mean of RFE dekadel cumulates, from January 2002 till December 2004, for season 1 of
2003, for cropland in Senegal regions.

2002 2003 2004

Fatick

. dlil

2002

. nﬂ””“ﬂ H

2002

polll

2002 2003 2004

— NDVI = Regional Mean Cumulate RFE over first season 2003 ORFE
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3.23. Cumulate full season

Goal
Temporal integration over growing seasons: compute yearly series of images with per pixel the temporal
mean (or sum) of any Vl-series from the SOS to EOS.

Parameters

e the location and filename structure of the input IMGs.

e the maximum number of consecutively missing IMGs in the series;
e the content type of the input IMGs, this can be:

o daily values
o dekadal sums

e the date of the first input IMG. This date must precede the first target year;

o the date of the last input IMG. This date must be in or beyond the last target year.

e the maximum percentage of missing or flagged pixel values in the series. Pixels above this maximum will
be flagged;

e the minimum percentage of the full season length to be covered by the series. Pixels below this minimum
will be flagged;

e whether to use a (physical) base value (YBase) and how to use it:

o no base value is used;

o using a base value as a lower limit: all values below the base value are reset to this value;

o using a base value to calculate differences (Ydiff = Y-Ybase, or 0 in case Y<Ybase). This is typically used
for temperature sums);

e in case a base value is used its actual (physical) value must be specified;

e whether to apply a crop coefficients IMG (Kc classification);

e the location and filename structure (or base name) of the phenological (SOS/MOS and EOS) IMGs (as
created by the "detect seasons" tool) for the specified target years (or LTA);

e the season number (s=1o0r2)

e the location and the base filename structure of the output IMG(s);

e the first target year;

e optionally the last target year;

e the output IMGs type (mean value or cumulative sum).

The output IMG(s) contain the sum or mean values of the input IMGs from the start of the season (or the
first input IMG if that comes later) till the end of the season (or last input IMG if that comes sooner). They
are named as PrefixDateformatSuffixSeasonno.img/hdr, with

o Prefix and Suffix as specified;
o Dateformat the target year, formatted as specified,
o Seasonno the season number
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For each target year in the series, the "cumulate over season" is executed:

e with an input IMGs series from January 1st of the year preceding the target year, till December 31 of the
year following the target year;
e with an output IMG date on December 31 of the year following the target year.

Hence this resulting IMG contains the cumulative value of the index specified, for the complete season.

The header of this output IMG is then modified:
e the periodicity is set to annual ("DAYS=360")
e the date is set to the target date ("DATE=YYYY0101" with YYYY the target date).

Hence the resulting IMGs can be used as a yearly time series of IMGs, containing the cumulative values of
the index specified, for the complete season of the IMGs year.

Tool

Cumulate full seaso ﬁ

File Help

Input IMGs (dekadal series)
Input IMGs path |D:\SpiritsProjects\Pheno 16\ IMG\RFE B
prefix |rfe_t_ date iYYYYMMDD vj suffix |_tamsat
Max.missing IMGs |6

IMGs Contents iDekadaI sUMS vi
Eirst IMG date | 19930101 Last IMG date |20151231
Parameters
Max.missing pix(%h) |85 Min.season{%:) 0
Use base value iNo - Base value

[[] Use weights IMG
Phenological IMGs

Pheno IMGs path | D:'\SpiritsProjects\Pheno 16 \IMGWDVIPHE G
[[] Use Historical Pheno

Base name |vi19620101i_

Base prefix vt date iYYYYMMDD vj suffix [i_
Season |1
Output IMGs
Qutput IMGs path |D:\SpiritsProjects\Pheno 16\ IMG\RFEVPHE_CUM_YEAR B
prefix |rfe_t_ date iYYYYMMDD vj suffix |_tamsat_
First target year | 2000 Last target year |2014
Qutput type iSum vi

[ Canicel ]| Execute |

Cumulate full season Tool example
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example: RFE full season cumulates.

0-200
200-1000

|
R
I 1000 - 10000
|
|

missing PHENO
no season 1
water/insufficient data
season 1 not started

0-200
200-1000

]
R
I 1000 10000
|
|

missing PHENO
no season 1

water/insufficient dat:
season 1 not started

0-200
200-1000
1000 - 10000

missing PHENO
no season 1
waterinsufficient data
season 1 not started

0-200
200-1000

) |
R |
I 1000 - 10000
|
]

missing PHENO
no season 1 ki
water/insufficient data
season 1 not started

0-200
200-1000
1000 - 10000

missing PHENO
no season 1

0-200
200-1000
1000 - 10000

missing PHENO
no season 1
waterinsufficient data
season 1 not started

0-200
200-1000

) |
R |
I 1000 - 10000
|
]

missing PHENO
no season 1
water/insufficient data
season 1 not started

2007 seasoni
0-200
200-1000
1000 - 10000

missing PHENO
no season 1
water/insufficient data
season 1 not started

0-200
200-1000
1000 - 10000

missing PHENO
no season 1
waterinsufficient data
season 1 not started

0-200
200-1000

) |
[ |
I 1000 - 10000
|
]

missing PHENO
no season 1
water/insufficient data
season 1 not started

=

0-200
200-1000

) |
[ ]
I 1000 - 10000
|
]

missing PHENO
no season 1
water/insufficient data
season 1 not started

0-200
200-1000
1000 - 10000

missing PHENO
no season 1

waterinsufficient dat
season 1 not started

2012 season1
0200
200-1000
1000 - 10000

missing PHENO
no season 1 z
water insufficient data
season 1 not started

0-200
200-1000
1000 - 10000

missing PHENO
no season 1

water insufficient dat.
season 1 not started

0-200
200-1000
1000 - 10000

missing PHENO
no season 1

water/nsufficient data 5
season 1 not started %

Cumulate full season Tool example: RFE series first season of years 2000 - 2014
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example: regional mean of RFE full season cumulates for season 1, for cropland in Senegal regions.

To illustrate the difference between the "cumulate over season" and "cumulate full season" outputs, the
dekadal "cumulate over season" results are added for the years 2000 (green), 2001 (orange) and 2002

(red). The "full season" values (black) are identical to the values obtained at the saturation point of the
"cumulate over season" values.

Dakar
/ I I
| 1 L=
r” HA I‘ THh
1 \‘ H.rh on L I ”-lr il H_
2000 2001 2002 2003 2004 2005
Eatick
— ________‘___—‘__—‘_ I
0 :
h
/Wml” M n 11 |‘ 1‘”.””\ o ﬂ | M
2000 2001 2002 2003 2004 2005
Kaffrine

! [ /.

d Ll Al

2000 2001 2002 2003 2004 2005

Saint louis

i

2004 2005

- Cum full season 1 Cum over $1 2000 + Cum over 51 2001 + Cum over 51 2002 o
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3.24. Crop coefficients IMG

This tool enables the creation of custom crop coefficient (Kc) files, which can be used by the "cumulate over
season" and "cumulate full season" tools allowing them to weight pixel profiles.

Parameters
Kc types can be defined and assigned to regions and/or classes.

e whether or not Kc-types will be specified per region, and if so, a regions IMG;
e whether or not Kc-types will be specified per class, and if so, a land use IMG;
e per region x class combination a reference Kc-type Id;

Following rules apply:

e in case "Kc-types per region" is not selected, the values of column 1 (REGION_ID) are skipped.
e in case " Kc-types per class" is not selected, the values of column 2 (CLASS_ID ) are skipped.
e in case both are selected:

o if Region_ID=0 & Class_ID=K : Class K follows the Kc-type in all regions;

o if Region_ID=R & Class_ID=0 : Region R follows the Kc-type for all classes;

o if Region_ID=0 & Class_ID=0 : All regions and classes follow the Kc-type;

o Later records with same Region_ID/Class_ID overwrite earlier records;

o Non-mentioned (Region x Class)-combinations get the default Kc-type 0 (weights 100,100,100).

The Kc types are then specified by means of weights at the three phenological SOS, MOS and EOS stages.
Kc-values at intermediate dates will be linearly interpolated from the neighbouring values.

Tool
File Help

Regions [ Classes

[] Kc types per Region B

Kc types per Class | 3\REF\Senegal\GLC_SHv10.img B

Kec-Types

Region-Id Class-I1d K Type-Id

0 0 1

0 2 2

Clear ” Add ” Remove

Kc-Weights

Kc Type-Id 505 MOS ECS

1 30 40 30

2 30 60 10

[ Clear ][ Add ][ Remave ]

Ke-Weights File

File |s\Pheno16\REF\Senegal\GLC_SHv 10_KcCropland.img G

[ Cancel ” Execute ]

Crop coefficients Tool example
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Mot Classified
Artificial Surfaces
Cropland

Grassland

Tree Coverad Area
Shrubs Coverad Area
Herhaceous vegetation (aquatic)
Mangroves

Sparse vegetation
Bare Soil

Snow and glaciers
Waterbodies

70 type 1:30,40,30

type 2 : 30,60,10 (emphasizing the vegetative stage)

8

30 —Kc type 1

Ke coefficient [%]

——Kc type 2

S0S MOsS EOS

Phenological stage

Typ 0:100.00]100.001100.00
Typ 1: 30.00|40.00| 30.00
Typ 2: 30.00|60.00|10.00
Typ 2556 Mot classified

example: crop coefficients (Kc) IMG

Type 2 -> cropland
Type1-> other
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3.25. Long Term Average

Goal
Compute historical IMGs (Long Term Averages) from a multi-annual IMGs set.

Parameters

o Specification of the input IMGs:

o input IMGs directory;
o input IMGs file names specification (PiDiSi);
o input IMGs periodicity;

e First and Last year to be considered in the computations;

o Specification of the output IMGs:

o output IMG directory;
o output IMG file names specification (PoDoSo);

e Start and End period to compute output IMGs for ;
e Selection of the output IMG types to be computed.

The output IMG types are coded by using the year in their file names, (example: vm196201i.img).

The year codes are used as follows:

year output IMG content year output IMG content
1950 minimum ( 0% decile) 1951 10% decile
1960 maximum (100% decile) 1952 20% decile
1961 Number of valid measurements 1953 30% decile
1962 Mean 1954 40% decile
1963  Standard Deviation 1955 50% decile
1964 % of valid measurements 1956 60% decile
1957 70% decile
1958 80% decile
1959 90% decile

Remark: Other tools (e.g. Smooth, Difference) can use historical IMGs as input files. They identify the
historical IMGs via this year code.
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Tool
Long Term Average [zl
File Help

IMPUT IMAGE MAMES: PIDiSi.irmg

Input images path |D:'I,SpiritsSampIes'l,F\Frica'l,SSD |E
Eilenames Prefix  Date format Suffix
[vm | [vtam i |

TEMPORAL ASPECTS: Periodicity and Range of Years
Periodicity | Month w

First wear | 1995 Last year (2010

QUTPUT HISTORICAL IMAGE MAMES: PabaoSo.img

Qutput images path |D:'l,SpiritsSamples'l,.ﬁ.Frica'l,SSD_LTA |E]
Eilenames Prefix  Date format Suffix
[Ika_vm | [rvverm e[| |

Start period |0101 End period |1231

create Mean image

create Standard Deviation image

create Absolute "valid measurements" image
create Relative "valid measurements (%) image
create Minimurmn and Maximum images

create Median image

OO0EEO0O

create Decile images

’ Cancel ” Execute ]

Long Term Average Tool example

NDVI LTA Min Aug NDVILTA Mean Aug NDVILTA Max Aug

LTA Minimum LTA-Mean LTA-Maximum LTA-valid measurements
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3.26. Difference

Goal

Compute difference images for anomaly assessment. Remark: only for byte-type IMGs.

Parameters

o Difference operator. Available operators are:

AbsDif to prev period ADpp(y,p)
RelDif to prev period RDpp(y,p) =
AbsDif to prev year ADpy(y,p) =
RelDif to prev year RDpy(y,p) =
AbsDif to hist median ADhm(y,p) =
RelDif to hist median RDhm(y,p) =
AbsDif to hist average ADha(y,p) =
RelDif to hist average RDha(y,p) =
Standardized diff. SDh(y,p) =
Relative range RRh(y,p) =
Historical probability HPh(y,p) =

Classified hist.prob. CPh(y,p) =
Historical rank HRh(y,p) =
Classified hist.rank CRh(y,p) =

e Periodicity of the input IMGs;
e Date of the output IMG;
o Specification of the input IMGs:

o input IMGs directory;
o input IMGs file names specification (PiDiSi);

X(y,p)
[X(y,p)
X(y,p)
[X(y,p)
X(y,p)
[X(y,p)
X(y,p)
[X(y,p)
[X(y,p)
[X(y,p)

X(y, p-1)

X(y, p-1)I/X(y, p-1)

X(y-1, p)

X(y-1, p)I/X(y-1, p)
MEDIAN(p)
MEDIAN(p)]/MEDIAN(p)
MEAN(p)
MEAN(p)]/MEAN(p)
MEAN(p)] / StDEV(p)
MIN(p)] / [MAX(p) - MIN(p)]

Prob. of X(y,p) in hist. distribution

HPh(y,p) in 11 classes: 0-10%...90-100%

Rank of X(y,p) in hist. distribution
HRh(y,p) in 11 classes: 0-10%...90-100%

o input IMGs flags type (if input IMGs are UNI-Flagged, the output IMG will also be UNI-Flagged,

otherwise a single flag will be used in the output IMG);

o Specification of the reference files:

o mandatory for operations using historical IMGs;

o in case these files are available (calculated by the Long Term Average tool), their specification is

needed (directory and file names specification PrDrSr);

o in case these are to be calculated intermediately, the parameters for the calculation are required

(First year, Last year and whether to include the year of the output IMG date in the calculation);

e Specification of the output IMG:

o output IMG directory;

o output IMG file name specification (PoDoSo);

e Minimum and maximum values of the difference result (in physical units). Only in case an Absolute

Difference operator is selected. In the output IMG, this minimum difference value will be rescaled to

digital value 0, the maximum difference value to 250.
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Tool

Difference
File

Difference operator |nbsDiF to previous period

ACTUAL IMAGES: FIiDisi.img

Date [20000501

Input images path |D:'l,SpiritsSamples'l,.ﬁ.Frica'l,SSD

(.

Filenarnes Prefix

Date format

Suffix

vm | [vtam

NDVl-toe Jul 2000

v||i

Flags | UMI-Flagged

REFEREMCES

Reference files use exisking

calculate new =

Ref. images path |

File names Prefix

Date format

[-]
Suffix

9 | |

Include year of Date

QUTPUT IMAGES: PoDaSo.img

Qutput images path |D:'l,SpiritsSamples'l,nfrica'l,SSD

File names prefix

Date Format

[-]
Suffix

|ADpp_vm | [vram

o | |

Difference Minimurm

ADpp[NDVI-toc] Aug 2000
B -0.25-0.00

[ Cancel ” Execute ]

W o000-025

Difference Tool example

Time Series

Difference
File

Difference scenario

x|

Help

SCenario |RDha 330 MO Africa

] (wen ][ vew J[Ceat |

Time Seties

Start date | 19960101

| (Format YYYYMMDD)

End date 20101231

| {Format VYYYMMOD)

[ Cancel ” Execute ]

Difference Time Series example

output IMG
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Scenario
Difference scenario [zl
File Help

General scenario parameters

Scenatio name |RDha S30 MDY Africa |

Difference parameters

Difference operator |ReIDiF to historical average R |

ACTUAL IMAGES: PiDiSi.img

Input images path |D:'l,SpiritsSamples'l,.ﬁ.Frica'l,SSD |E
Filenames Prefix  Date format Suffis

|svm | [vrama i |

Flags |UNI—FIagged v|

REFEREMCES
Reference files (%) use existing () calculate new

Ref. images path |D:'I,SpiritsSamples'l,.ﬁ.Frica'l,SSD_LTA |E]
File names Prefix  Date format Suffix

[Ika_vm [ [yvwvmm se i |

Include vear of Date
QUTPUT IMASES: PoDoSo.img
Qutput images path |D:'l,SpiritsSamples'l,.C\Frica'l,SSD_RDha |E]
File names prefix  Date farmat Suffix
RDha_vm [rypm ||

Difference Minimum Maximum

Difference Scenario example

Dec 1988 ROaNDVI Jan 199 ROha NOVI

&

4 ;
&
.

Mar 1938 RDha NDVI .~
<05 i o

B os0-000 Uy
W 0.00-050
B sos

Difference Time Series example: RDha NDVI from April 1998 - March 1999
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3.27. Standardized Precipitation Index

Goal
Compute Standardized Precipitation Index (SPI) images for anomaly assessment, from a multi-annual IMGs
set. Typically used for precipitation IMGs.

Parameters
o specification of the input IMGs:

o location, filename structure and periodicity of the input IMGs;
o first and last year to be considered in the computations;

e specification of the output target(s):

o whether IMGs are to be computed for one specific period, or for each period in the target year(s);
o whether IMGs are to be computed for one specific target year, or for a series of years;

o in case a specific period/year is selected, this period/year must be specified;

o in case a series of years is selected the first and last year of the series must be specified.

o the accumulation length (periods):

During the first stage of the algorithm, the calibration phase, the distribution of the input values is
approximated via a gamma function. To determine this gamma function:

o In case accumulation length 1 (default) is selected, only values for target period P are considered,;
o In case an accumulation length | > 1 is selected, values from the interval [P, P+L-1] are averaged;

e in case an accumulation length >1 is selected: the minimum % of 'good' values in the accumulation
interval (below this minimum the concerned output pixel will be flagged);

e the minimum (physical) input value Ymin. Input values below this minimum are considered as 'missing'. If
Ymin is not specified, the default value Ylo = Vint + Vslo * Vlo (from the HDR) will be used;

e in case Ymin < 0: the method to handle negative input values:

o Reset: set to zero;
o Flag: skip and label as 'missing values';
o Shift: all values are shifted with offset = -Ymin.

e the minimum number of 'good' observations (years) per period to allow calibration. At least three values
are required to determine a gamma function. For pixels with less 'good' observations the concerned
output pixel will be flagged.

e whether or not to include the observations of the target year itself in the calibration;

e the location and filename structure of the output IMG(s):

In the second stage of the algorithm, the Extrapolation phase:

o for each annual Y-value in the input series, its cumulative probability p(Y) is defined (using its gamma-
approximation), which situates this Y-value within its historical range. For instance p(Y)=0%, 50% and
100% respectively correspond with the minimum, median and maximum values, ever observed;

o this p(Y) is considered as the cumulative probability holding for a normal Gaussian distribution p(z)
with mean =0 and standard deviation =1. By means of the inverse Gauss function, the cumulative p(Y)
or p(z) is translated into a z-value. This standard z-score is the final SPI.
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e in case IMGs are to be computed for a specific period in a specific year: a base name for the output file(s)
has to be specified;

e in all other cases: a prefix, date format and suffix have to be specified. These which will be used to
generate appropriate base names for the output files;

e selection (at least one) of the outputs to generate:

o SPI IMG: containing ordinal SPI-values as described above;
o CLS IMG: a classification file containing classified SPI-values (11 classes-byte type);
o CUM IMG: containing the cumulative probabilities (byte type);

The file name structure of the output images is as follows:

Lo\BoTo.img/hdr
Lo output IMGs directory
Bo output IMGs base name:
as-specified for outputs for a specific period in a specific year
PoDoSo for outputs over multiple periods and/or multiple years
Po: prefix
Do: formatted date
So: suffix
To output IMGs suffix:
spi ordinal SPI-values
cls classified SPl-values
cum cumulative probabilities

e in case the SPI IMG is selected, its output type can be selected:

BYTE output type: byte (8 bits, ENVI type 1)
scaling: SPI=-2.5+0.020 * digital value (Vint = -2.5, Vslo = 0.020)
minimum value: digital (Vlo) 0 physical (SPI lo) -2.5
maximum value: digital (Vhi) 250 physical (SPI hi) -2.5
SHORT output type: short (16 bits, ENVI type 2)

scaling: SPI=0.001 * digital value (Vint = 0.0, Vslo = 0.001)

minimum value: digital (Vlo) -10000 physical (SPI lo) -10.0
maximum value: digital (Vhi) +10000 physical (SPI hi) -10.0
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Tool

Standardized Precipitation Indes

File Help
Input IMGs
Input path |D:\SpiritsProjects \SPIVIMG\RFE Africa E]
prefix |africa_rain_| date :WWMMDD v: suffix
Periodicty |Dekad -
Eirst year |2008 Last year |2014
Target(s)
Target period(s) () Allin year i@ Single period 0615
Target year(s) () Series (@ Single year 2011
Erom year Till year
Parameters
Accum.len. |1 BuMin.good | 100
Min.val.
MNeg.values :Flag - Miss. values :Keep v:
Cal.Min.obs |3 [] Skip target year
QOutput IMGs
Qutput path |D:\SpiritsProjects\SPINIMG\RFE Africa Spi E]
Base name |ope_africa_rain_SPI_20140615
prefix date |YYYYMMDD suffix
[ sP1 MG €15 MG [ cuM MG
SPIIMG type (@) Byte Shart
[ Cancel ] [ Execute l

===

Standardized Precipitation Indes: Iﬂj
File Help
Input IMGs
Input path |C:\Spirits Projects\SPINIMGBELWT_Y E]
prefix |wt date :WWMMDD v: suffix |y
Periodicty |Dekad -
Eirst year (1998 Last year |2014
Target(s)
Target period(s) @ Allin year ~) Single period
Target year(s) @ Series () Single year
Erom year 1998 Till year |2014
Parameters
Accum.len. |9 2eMin.good | 100
Min.val.
MNeg.values :Reset - Miss. values :Replace v:
Cal.Min.obs |3 [] Skip target year
QOutput IMGs
Qutput path |C:\Spirits Projects\SPINMMGI\BEL\SPI_ACC_9DK E]
Base name
prefix |wt date :WWMMDD v: suffix |v_Sdkacc_
SPIIMG [ asme [ cuM MG
SPIIMG type (@) Byte () Shart
Cancel ] [ Execute
—r——

Standardized Precipitation Index Tool example

configured for single target period

configured for all periods over a series of years

2011 June dekad 2
Below histarical minimum
Extremely dry

Severely dry

Maderately dry
Mildly dry
Mormal

Mildly wet
Maderately wet

Severely wet

Extremely wet

Above historical maximum
Missing value

SPl-errar

Water/Mo data

example CLS IMG (classified SPl-values)
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Example
Belgium rainfall 1998 - 2014

00- 01 25-1.0
T oi-os 1.0-00
Bl -0 00-1.0
Il 050 1.0-25
IIII =50 mm
below hist. MIN
flagged above hist. MAX
flagged
00-01 - Bl 25-10
T o1-05 B 1.0-0.0
Bl 50 W o00-10
Bl 0-s0 Bl 10.25
IIII = 50 mm
I nbelow hist. MIN
flagged I above hist. MAX
flagged
Precipitation 2013 Apr dekad PIJekad 113

00- ot |

Hl 25-10
Jl 01-08 I -1.0-0.0
Bl o510 W o00-10
Il 0-s0 | Bl 1025
.
Hl -s0mm I below hist. MIN
tagged Il above hist. MAX
flagged
Precipitation 2013 Apr deka SPI12013 Apr dekad 2 /3 I
00- 01 Hl 25-10
Jl o01-05 I -1.0-0.0
Bl o510 W 00-10
Il 050 Bl 1025
]
Hl -s0mm I below hist. MIN
tagged Il above hist. MAX
flagged
Precipitation 2013 Apr dekad pr delad iy
00- 01 Bl 25-10
Al ov1-0s I -1.0-0.0
Il os-10 W o00-10
Bl 0-s0 . Bl 10-25
]
Hl -somm Il below hist. MIN
tagged Il avove hist. MAX
flagged
00- 01 Il 25-10
Jl o01-05 I -1.0-0.0
Bl os-0 W o00-10
Hl 050 Bl 1025
>
Hl -oomm I velow hist. MIN
tagged Il above hist. MAX
Tlagged

Precipitatin.OM
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3.28. Similarity

Goal
Compute an IMG with per pixel the most similar year from a multi-annual IMGs set for a target year.

Parameters

e the location and filename structure of the input IMGs;

e the periodicity of the input IMGs;

e the input IMGs flags type;

e the first and last (calendar) year (in the series) to consider;

o the first and last period to consider (specifying the "seasons" from first period till last period);

The seasons which are considered are specified by the first and last period parameters. Depending on the
relative position of the first and last period, a season contains the periods of a single calendar year or those
of two successive calendar years (including the civil new-year).

The actual periods which are considered are specified by the first/last year and first/last period parameters.
These periods must span at least three successive years.

seasons in a single calendar year / seasons including new-year example

Jan Feb First Last Dec
period period

First year

Last year

Jan Feb Last First Dec
period period

First year
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e the last season year: the (calendar) year the last season is considered to belong to:

o in case first period <= last period (seasons belong to single calendar years) this can be the last
(calendar) year considered in the series, or the last (calendar) year considered in the series + 1;
o in case first period > last period (seasons include the civil new-year) this can be the last year, or the

last year - 1.

e the target season year(s): the year(s) to compute the most similar year for. Outputs can be created for a
'Single' target year, or a 'Series' of years. The target season year follows the convention specified by the

last season year, therefore:

o in case first period <= last period (seasons belong to single calendar years), and the last season is
considered to belong to the last (calendar) year in the series, the target season has to be chosen

between the first and the last (calendar) year in the series;

o in case first period <= last period (seasons belong to single calendar years), and the last season is
considered to belong to the last year + 1, the target season has to be chosen between the first year + 1

and the last year + 1;
o in case first period > last period (seasons include the civil new-year), and the last season is considered
to belong to the last year - 1, the target season has to be chosen between the first year and the last

year - 1;

o in case first period > last period (seasons include the civil new-year), and the last season is considered
to belong to the last year, the target season has to be chosen between the first year + 1 and the last

year,

last season year and target season year example:

Jan

Feb

Apr

Oct Dec

2000

Example: Consider an monthly input IMG series from October (first period) 2000 (first year) till April (last
period) 2010 (last year). Seasons start in October, and last till April of the next calendar year.

The last season (from October 2009 till April 2010) can be labelled as 'the 2009 season' or 'the 2010

season'.

In case the last season is chosen to be 'the 2009 season’, the target season year has to be chosen between

2000 and 20009.

In case the last season is chosen to be 'the 2010 season', the target season year has to be chosen between

2001 and 2010.
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e the number of periods the input seasons are allowed to shift in both directions for the comparison, to
take into account annual differences in phenology.
o the similarity measure. Available measures are:

o MAD: Mean Absolute Deviation;
o RMSE: Root Mean Squared Error;
o R - correlation coefficient.

e the minimum % of valid observations;
e an optional mask IMG and mask range (upper and lower digital value): Pixels with mask values beyond
this range are excluded. This enables the analysis to be limited to a subset of pixels, e.g. croplands;

e the output images:

o the IMG containing the most similar years (offsets from 1950). Remark in case these images are to be
used in the "Similarity To Yield" tool, the PrefixDateformatSuffix file naming convention, with
Dateformat being YYYY or YY must be used;

o optional, the IMG containing the best similarity values (lowest MAD/RMSE or highest R value);

o optional, the IMG containing the best shift-values (periods, relative to the most similar year).

Remark: In case of yearly input IMGs:

e the last period does not apply, and is reset to the first period;
e extending and shifting the input series is not applicable;
e the output IMG containing shift values is not applicable;

Tool

r -
o D =
File Help

Multi-annual input IMG series

Input directory |D:\SpiritsSamplesiSeneqals 10_NDVI B
prefix vt date YY'I'I' - suffix |i
Periodicity | Dekad - UNI-Flagged
Temporal aspects
First year | 1998 Last year |2009
First period (0801 Last period | 1031
Last season year 2009 Shifts |6
Procedure
Similarity measure 'RMsE - Min. %% valid observations |35

[] Use mask image
Lower mask value Upper value

Qutputs

Single | Series

Target season year
Most similar year
Best similarity value

Best shift

2009

D:\SpiritsSamples\Senegal \Simil MSYear_2009.img
D:\SpiritsSamples\Senegal \Simil\BSValue _2009.img
D:\SpiritsSamples \Senegal \Simil\BShift_2009.img

EJEJE)

l Cancel ” Execute l

Similarity Tool example
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Similarity example

example: compute most similar year and shifts for Senegal 2009 from IMGs from 1998 till 2009.

Seneqgal NDVI

— 1808
1989
—— 2000
— 2001
2002
2003
— 2004
2005
—— 2006
— 2007
—— 2008
— 2009
& Average

0.1

Based on the average
NDVI in the graph, the
critical period for the
similarity analysis, in
this example, is chosen
to be August - October.

0.0

Jan Mar May

Jul Sep

MNaw

RUM Chart Senegal NDVI (overall mean)

Senegal - Most similar year for 2009

Senegal - Shift (dekads) for 2009

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Most similar year IMG.

L S

m M &= W M= O

Best shift IMG.
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3.29. Similarity To Yield

Goal
Convert "most similar year" IMGs (created by the Similarity tool) into IMGs with estimated yields.

Parameters

e the regions IMG containing per pixel an integer region-ID;

e the yield values per region per year. These values must be provided by a comma separated ASCII file, with
per line the region-ID (corresponding with the regions IMG), the year (YYYY) and the yield value for this
region/year. Additional following columns may be present and will be ignored. The sorting of the table is
irrelevant;

e the yield units to be used in the output IMG HDRs values entry;

e the location and filename structure of the "most similar year" input IMGs created by the Similarity tool;

e the location and filename structure of the output IMGs containing the yield estimates;

The tool requires both input and output IMGs to follow the PrefixDateformatSuffix file naming convention,
with Dateformat being YYYY or YY; the images generated by the Similarity tool can have any name (in
'Single' mode) or any DateFormat (in 'Series' mode), but as it concerns a typical “annual” time series
analysis, it is most logical to include (only) the (target) year in the image names.

e the start and end year to of the input IMGs to process (the years for which the Similarity tool was
executed as “target years”).

Tool
Similarity to Yield X Similarity to Yield X
File Help File:
Reqgions)fears/ields FAOSTAT
Reqions IMG |D:\SpiritsSamples)Seneqal\REFYSEN_msk.img E] http://faostat. fao.oryg
Senegal- Rice, paddy
¥ields table |Senegal\FAOSTAT!Seneqgal Rice Yields. bxt E]
Wield units |HgfHa Dey, YYYY, yld(Hg/Ha)
annual input IG5 ————— 7T
195, 1998, 27204
Inpuk direckary | DviSpiritsSamplest sensgal Simi E] 193, 1999, zEOls
prefix |M3¥ear_ | date |¥WWY v | suffix 193, 2000, 3454
1959, zZool, 23729
Annual output IMGs 15, 2002, 2267
Oukput directory |D:YSpiritsSamplestSenegall SimiliRES E] 193, 003, Z&337
prefisc YLD date [vevy | suffi 193, 2004, 24758
1959, ZO0E, 28542
Years ba consider 193, zoos, zzdol
Eirst vear |2009 Last vear (2009 128, 007, 24078
1959, ZOo0g, ZZETZ
[ Cancel ] | Execute |

Similarity to Yield Tool example Similarity to Yield view panel example
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Similarity To Yield example
example: compute Rice yield estimates for 2009 in Senegal, based on the most similar year IMG from the
Similarity example.

In the example only one 'region’ is used, being the whole of Senegal. The regions IMG used is actually a
mask IMG, containing value 199 for all 'Senegal’ pixels.

The vyields table is based on values downloaded from FAOSTAT (Statistics Division of the Food and
Agriculture organization of the United Nations ref. http://faostat.fao.org.).

FAOSTAT
http://faostat.fao.org
Senegal- Rice, paddy

Reg, YYYY, yld(Hg/Ha)
199, 1998, 27204
199, 1999, 25018
199, 2000, 23454
199, 2001, 23729
199, 2002, 22676
199, 2003, 26397
199, 2004, 24758
199, 2005, 28542
199, 2006, 22401
199, 2007, 24078
199, 2008, 32572

Senegal mask used as regions IMG yields file

Senegal - Yield estimate Rice 2009

2 20000 - 36000 Hg/Ha
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3.30. ISO Clustering

Goal
Create classification IMGs using ISODATA unsupervised classification (clustering) and maximum likelihood
methods.

Parameters

e the VAR file specifying the series of IMGs to be classified. Typically this VAR file contains the NDVI IMGs
over the growing season of the concerned region. The IMGs must have byte data type (HDR entry data
type = 1);

e the columns (N) and rows (M) intervals, specifying the train pixels. The pixels of each N-th column of each
M-th row of the IMGs will be selected as train pixel.

e an optional mask IMG and mask range: Pixels with mask values beyond this range are excluded.

e the number of trials. The maximum number of trails is the available number of train pixels / 2 - with an
absolute maximum of 10000;

e the desired number of clusters. The actual resulting number of clusters can be minimal 2 less or maximal
2 more than the desired number of clusters;

e the method to define initial cluster centra. During each trial a random set of pixels (one for each desired
cluster) is selected. Options are:

o to keep the trail with maximum mutual distance;
o to keep the trail with minimum within-cluster variance.

e the maximum number of iterations to obtain the desired number of clusters;
e the minimum % pixels (of the total) per class;

o the statistics type to use. Options are:

o with variances reset to 1;
o with original variances kept.

e an optional mask IMG and mask range specifying the ROI. This mask must byte-type.

e the maximum percentage of missing values. Pixels with more missing values will be flagged (flag=254);
e the output directory where the resulting IMGs should be stored;

e the prefix (or base name) of these files. The names of the actual files created will be:

o prefixKE.IMG : an IMG containing the estimated classes (hard classification file);
o prefixPE.IMG: an IMG containing the post probabilities for the estimated classes.
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Tool
IS0 Clustering E|
File Help
Input IMGs

WAR file |SpiritsSampIesﬁ,SenegaI'l,ISO'l,\fT_I_Season_ZElElEl.var |[:]

Train Pixels for unsupervised isodata classification

Columns interwval

Use mask IMG

D

Mask IM= |D:'|,SpiritsSampIes'l,Senegal'l,REF'l,SEN_msk.img |[:]

Lower wal, Upper val, 199

[ Keep training pixels file

output UIE |

Unsupervised classification; calibration with 150dus

Il

Pr. of trials Mr. of clusters
Iriitial clusters |Keep trial with mace, mutual distance b |
Min%s pixels Mazx. ikerations | 100
ses
Bavesian maximun likelihood classification 1
Class Stats type |\fariances reset kol A | 2
Use ROT mask IMG i
ROT Mask IMG | Di\SpiritsSamplesiSenegal\REFSEN_msk,img I..] 5
Lowwer wal, Upper val, 199
Masked pixels |Set ko 255 w |
Mas, missing |25 (%)
Cutput Dir. |D:'|,S|:|iritsSampIes'l,SenegaI'l,ISO |E]
Eiles prefix |Season_EDDD_ | ({prekE.img and prePE.img)
’ Cancel ] [ Execute |

ISO Clustering Tool example output classification file
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3.31. Convert ENVI from/to IDRISI

Goal
File conversions between images in ENVI and IDRISI raster formats:

e from/to ENVI IMG/HDR format to/from IDRISI IMG/DOC format;
e from/to ENVI IMG/HDR format to/from IDRISI RST/RDC format;

Tool

Convert ENVI fromfto IDRISI
File

Help

Singls File: | List of Files

Input EMVI File |D:ISpiritsSampIes'l,.C\Frica'l,S1El'l,vttltltlli.img

-]

Qukput IDRISI file |D:'l,SpiritsSampIes'l,IDRISI'l,AFrica'l,SID'l,vtDDDIi.rst

[...]

[ Cancel ” Execute ]

Convert ENVI from/to IDRISI Tool example

Time Series

Convert ENVI from/to IDRISI
File

Files

3

Help

¥ (%) EMVI to IDRISI(3Z bit) () IDRISIC LG bit) to EMYT () IDRISI(SZ hit) ko EMVI

Input direckory |D:'l,SpiritsSampIes'l,AFrica'l,S1D

|G Periodicity

Input filenames prefix |vt | date |WTT v| sUFFis |i | | |
Qutput directory |Di\SpiritsSamples\IDRIST|Africal510 [.]
Qutput filenames prefix |vt | date |WTT v| sUFFis |i | | |

Time Seties

Start date | 20080501

| (Format YYYYMMDD)

End date 20080531

| {Format VYYYMMOD)

[ Zancel H Execute ]

Convert ENVI from/to IDRISI Time Series example

Remark:

due to the simplicity of the
parameters required, this
time series does not use a
scenario but hosts the
parameters directly.
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3.32. Convert ENVI from/to IDRISI Annotation

Goal
File conversions between the annotation files (HDR and DOC) of images in ENVI and IDRISI IMG format. The
DOC (HDR) file is created at the same locations, with the same name as the input HDR (DOC) file.

Tool
Conwert ENYI from{fto IDRISI Annotation b__<|
File Help

HDR to .DOC | pocC to HOR |

Sinle file | List of files|

Input el file |D{SpiritsSamplestafricais10twto00tihedr [ ]

Cancel Execute

Convert Annotation Tool example

Time Series
Conwert ENVI fromfto IDRISI Annotation f'>__<| Remark:
File Help

due to the simplicity of the
Comersi parameters required, this time
QMY ErsIan parameters . .
Metafils type ) ,HDR ko .DOC ) .00 to HOR series does not use a scenario but
hosts the parameters directly.

Periodicity |Dekac| vl
Input directory |D:'l,SpiritsSaranes'l,P.Fri-:a'l,S1D |E]
prefix date suffix
[t | [wvrT v i |
Tirme Series
Start date 20050501 | tFormat vyvvMMDD)
End date 20080531 | tFormat vyvvmMDD)

’ Cancel ]| Execute |

Convert Annotation Time Series example
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3.33. Convert ENVI to ArcVIEW/ArcGIS

Goal
File conversion from (single or multiband) images in ENVI to ArcVIEW/ArcGIS raster format (BSQ/BIL/BIP).

Tool
Convert ENVI to ArcVIEWJArcGIS X
File Help
Files

Sinle file | List of files|

Input IMG [D+\SpiritsSamplesiAfrica|51 0pvt000Liimg (.. ]
Oukput IMG |SamplestARCYIEWW0001i | bsq / bil { bip (... ]

Cancel Execute

Convert ENVI to ArcVIEW/ArcGIS Tool example

Time Series

Convert ENVI to ArcVIEW/ArcGIS 3] Remark:
File: Hel . ..
?1 due to the simplicity of the
s parameters required, this time
Input directory |D:'I,SpiritsSampIes'l,AFrica'l,S10 |B Periodicity SEries does not use a scenario bUt
prefix date suffix hosts the parameters directly.
Input filenames |vt | |WTT vl |i |
Qutput drectory |Dr\SpiritsSamplesiARCYIEW\Africals10 ]
prefix date suffix
Qutput filenames |vt | |WTT vl |i |
Time Series
Start date 20080501 | tFormat vvvymmDD)
End date 20080531 | tFormat yvvYMMDD)
[ Cancel |[ Execute ]

Convert ENVI to ArcVIEW/ArcGIS Time Series example
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3.34. Adapt LF to CRLF characters

Goal
In-Situ replacement of all LF characters (UNIX End-Of-Line) by CRLF (Windows/DQS) in ASClII files

Remark: should be used ONLY on ASCII text files.

Parameters

o the file(s) to be adapted;

e whether to backup the files prior to modifying them. Backup files will have the same file names as the
original ones with an additional .BAK extension. In case a .BAK file already exists, the program issues an
error message and leaves the original file intact.

Tool

10001, hdr - SCiTE =3
File Edit Search Wew Tools Ophions Language Buffers Help

1 wk0001i.hdr |

tENUI ~
description = {SPOT-VGT, type=310, date=2l
samples = 192006
lines = oSl
bands = 1l
- header offzet = Ol
Adapt LF to CRLF characters r'S__(l file type = ENVI Standardilig
File data type = 10§
interleave = bacilig
map info = {Geographic Lat/Lon, 1, 1, -18
values = {NDVI-too, -, 0O, 250, 0, 250, -0
flags = {251=missing, 252Z=cloud, 253=snow
Elle [D:\SpiritsProjects|ASIS|IMG|vtD00 1. hd ] date = 2000010105
days = 103
2ensor type = IPOT-VEGETATICNING v

 Single File:| Directary || List of Files

Y
b

¥ Create backup fil .. .
Create backup file(s) original file

£ yt0001i.hdr - SciTE A=
File Edit Search WYiew Tools Options Language Buffers Help

1 wk0001i,hdr |

tENUI A
description = {3POT-VGT, type=310, date=ZI
samples = 1920303

lines = 698

bands = 120
header cffset = OEDAA

file type = ENVI Standard@Ria

data type = 168N

interleave = hsgRMd

map info = {Geographic Lat/Lon, 1, 1, -18
values = {NDVI-toc, -, 0O, 250, 0O, Z50, -0
flags = {251=missing, 252=cloud, Z53=snow
date = Z00001016EEN3

days = 10603

Zensor type = SPOT-VEGETATIONERINI v

[ Cancel ” Execute ]

Extract Band/ROI Tool example adapted file
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3.35. Combine IMGs to 3D ENVI IMG

Goal
Combine a set of (2D) IMGs into a 3D ENVI IMG.

Parameters

e the VAR file specifying the IMGs to combine. All IMGs must be 2-D and have identical data type and
spatial features;

e the output IMG;

e the band interleave type for the output 3-D ENVI IMG:

o BSQ ( band sequential );
o BIL ( band interleaved per line );
o BIP ( band interleaved per pixel ).

Remarks:

e for BIL/BIP, the number of IMGs in the VAR file is limited to 2045;
e for BIP, the product ( samples x bands x bytes per pixel) is limited to 2 147 483 647.

Tool
Combine IMGs to 3D ENVI IMG [5__<|
File Help

Input VAR |D\SpiritsSamplestSomalials10_MOVIwt_2000_ivar [, |
utput MG |Dn\SpiritsSamplesiSomalials 10_NDVIwt_2000_iimg | ]

Interleave type

[ Cancel ]| Execute |

Combine IMGs to 3D ENVI IMG Tool example
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3.36. Descale IMG
Goal
Descale image to float datatype and remove scaling.

The scaling factors (Vint, Vslo) in the result image are (0,1) thus its physical values are equal to its digital
values (Physical value = Vint + Vslo * Digital IMG value).

Optionally a GeoTIFF formatted copy of the descaled IMG can be created.

Parameters
e The flag value to be used. Default value is NaN (Not a Number).

Remarks:

o the flag value -if specified- may not overlap the images significant range [Vlo - Vhi].
o the GeoTIFF file name will be that of the output file, prefixed with "TIFF_", and have extension ".tiff".

Tool
[ Descale IMG 3
File Help
Files

Single Fie'| pirectory | List of fles|

InputIMG | 3:\SpiritsSamples\TAMSAT rfe000 Limg .. |
Qutput IMG | itsSamples\TAMSAT\DESC 2000 Limg .. |

Parameters
[7] Specify Flag value (Default is Nal)
[] Create GeoTIFF

[ Cancel ][ Execute ]

= ——4

Descale IMG Tool example
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Time Series

File Help
Files
Input path |D:\SpiritsSamplesTAMSAT [...] periodicity Dekad
Input files prefix |rfe date W'I'I' v: suffix
Output path |D:\SpiritsSamples\TAMSAT\DESC (]
Cutput files prefix |rfe date W'I'I' v: suffix
Parameters
7] Spedfy Flag Value (Default is NaM) [] Create GedTIFF
Time Series
Start date | 20000101 (format YYYYMMDD)
End date |20001231 (format YYMMDD)
[ Cancel ” Execute ]

Descale IMG Time Series example

Remark:

due to the simplicity of the
parameters required, this time
series does not use a scenario
but hosts the parameters
directly.
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3.37. Adapt HDR

Goal
Adapt an existing HDR file.

Parameters

The new values or values-set for the HDR items (keys) to be adapted. Some items can be removed (for
standard items this means their values will be cleared, non-standard items are removed completely). In
case of the "Flags" item, the item can be removed completely, the values-set can replaced completely, or
additional values can be added to the original set.

The HDR items this tool can handle are described below. Keys marked with * are non-standard keywords.:

e Description
meaning: General title

HDR key: description

example: Africa ROl extracted from GLD

result: description = {Africa ROl extracted from GLD}

e Comment
meaning: Additional comments

*  HDRkey: comment

example: created for spirits manual

result: comment = { created for spirits manual}

e Sensor
meaning: Sensor name

HDR key: sensor type

example: SPOT-VEGETATION
result: sensor type = SPOT-VEGETATION

o Offset
meaning: Header Offset ( leading bytes before actual data)

HDR key: header offset

example: 0

result: header offset=0
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e Samples
meaning: number of columns in IMG
HDR key: samples
example: 460
result: samples =460
e Lines
meaning: number of rows in IMG
HDR key: lines
example: 390
result: lines =390

e Map Info, Map System, Magic Column, Magic Record, Magic X, Magic Y, X-resolution, Y-resolution

meaning: Map System: projection name
Magic Column, Magic Record: column and record of the Magic point
Magic X, Magic Y: map coordinates-X/Y (or Lon/Lat) of the magic point
X-resolution, Y-resolution: pixel sizes in X/Y-units
Map Info: the complete set of values.
HDR key: map info
map info = { Map System,
Magic Column , Magic Record,
Magic X, Magic Y,
X-resolution, Y-resolution }
example: Map Info any sys, 1, 1, 100,100, 10,10
result: map info = {any_sys, 1, 1, 100, 100, 10, 10}
example: Magic Column 1.5
Magic Record 1.5
Magic X 105
MagicY 95
result: map info ={any_sys, 1.5,1.5,105, 95, 10,10}

Remark: via "Map Info" one can adapt the complete set of values at once, via

Map System", "Magic

Column"... "Y-resolution" one can adapt the individual values. In case both options are used, the individual

values will overwrite the ones from the set.

e Bands
meaning: number of bands in IMG
HDR key: bands
example: 1
result: bands=1
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e |nterleave

meaning: organisation of the bands IMG file: BSQ (Band Sequential), BIL (Band-Interleaved per
Line) or BIP (Band-Interleaved per Pixel). Only relevant in case bands > 1.

HDR key: interleave

example: BSQ

result: interleave = bsq

e Data type

meaning: data type of the : Byte it, unsigned), Integer it, signed), Lon it,
ing: d ype of the IMG: Byte (8 bi igned), Integer (16 bit, signed), Long (32 bi
signed) and Float (32 bit)

HDR key: data type

example: Byte

result: datatype=1

e Byte Order
meaning: byte-order (endianness) in the IMG: High or Low Endian

HDR key: byte order

example: 0

result: byte order=0

e Yname, Yunit, Vlo, Vhi, Vmin, Vmax, Vint, Vslo
meaning: Yname, Yunit: name and unit of physical variable Y
Vlo, Vhi: significant range in digital units V. Flags are situated beyond this range.
Vmin, Vmax: observed range in digital units V. (Vlo <=Vmin <= Vmax <=Vhi).
Vint, Vslo: scaling of physical variable Y: Y = Vint + Vslo x V

*  HDRkey: values (values={Yname, Yunit, Vlo, Vhi, Vmin, Vmax, Vint, Vslo} )

example: Yname daily max temperature

Yunit decigrades Celsius

result: values = { daily max temperature, decigrades Celsius,...}
example: Vlo -1000
Vhi +1000
result: values ={...,-1000, 1000,...}
example: Vint 0
Vslo 1

result: values={..,, 0, 1}
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e Flags
meaning:
*  HDR key:
example: Flags 251=missing, 252=cloud
result: flags = {251=missing, 252=cloud}
example: AddFlag  253=snow
result: flags = {251=missing, 252=cloud, 253=snow}

e Classes HDR

meaning: all classes - related items are copied from the referenced HDR file
HDR key: classes
class names
class lookup
example: D:\SpiritsSamples\GLD\REF\glc2000.hdr
result: classes =24
class names = {
Water/Background,
Artificial surfaces and associated areas,
No data (small islands)
}
class lookup = {
255,255,255,
255, 0, O,
255,255,255
}
e Date
meaning: registration date or start date for composite IMGs (YYYYMMDD format).
*  HDRkey: date
example: 20010101
result: date =20010101
o Periodicity
meaning: Periodicity in days. 1,10,30,... 0=unknown, -1= actual registration
*  HDRkey: days
example: Dekad
result: days=10
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Tool
Adapt HDR X]
File Help
Files

Input HOR. |D:1SpiritsSamples|Africals10\vt0001i, hdr [

HOR-ikerms

Ttern Yalue Remove
General

Descripkion |.¢'.Frica ROT extracked from GLD {UMI-flags) | Fi

Carnrment |Created for spirits manual | i

Sensor | | Fi
Offset | |
Spatial

Samples |

Lines |

Map Info |

O

Map Syskem |

tMagic Column |

Magic x |
Magic ¥ |

n-resolution |

|
|
|
|
|
Magic Record | |
|
|
|
|

¥-resolution |

b

[ o |

[ Zancel H Execute ]

Adapt HDR Tool example

ENVI

description = {Africa ROI extracted from GLD (UNI-flags)}
samples = 460

lines = 390

bands =1

header offset = 0

file type = ENVI Standard
data type =1

interleave = bsq

map info = {Geographic Lat/Lon, 1, 1, -26.066964, 38.0669643, 0.1875, 0.1875}
values = {NDVI-toc, -, 0, 250, 0, 250, -0.08, 0.004}

flags = {251=missing, 252=cloud, 253=snow, 254=sea, 255=back}

date = 20000101

days = 10

sensor type = SPOT-VEGETATION

comment = {Created for spirits manual}

program {IMGcvt.exe (V1002/1009) + HDRadapt.exe (V912)}

output HDR
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Time Series

Adapt HDR X]
File Help
Adapt HDR. scenario

Scenario |Adapt HOR TAMSAT | [ ] [ Mew ] [ Vi ] [ Edit ]

Time Series

Start date |20110101

| (Format ¥ yMMDD)

End date 20111231

| (Format iy yMMDD)

[ Zancel H Execute ]

Scenario

Extract Band/ROI Time Series example

Adapt HDR scenario 4] Remark:

File Help
General scenario parameters
Scenario name |Adapt HDR TAMSAT |
Petiodicity
Input directary |D:'I,SpiritsSampIes'l,.ﬁ.Frica'l,S1EI_TAMSAT |E]
prefix date suffix
|rFE_ | [yt v | |_tamsat |
HDR-items
Tkem Yalue Remove
urit | | 2
o | |
thi | |
Wrnin | |
max | |
vint | |
Yslo | |
Flags | | O
Add Flag | |
Classes HOR | |E] O
Temporal
Date | |
Periodicity [] | =

Adapt HDR Scenario example

for Adapt HDR time series, the date and days values are
determined via the file names and periodicity.
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3.38. Meteo to IMG

3.38.1. General

Goal
Extract and convert spatially gridded meteorological data from ASCII tables to IMGs.

Parameters

¢ the date of the data to be extracted/converted. This date has dual usage:

o it is part of the specification of the file name of the input file that will be converted;

o it defines the date of the data that will be extracted. In case the input file contains a YYYYMMDD field,
it may comprise data from different dates, but the extracted data will be limited to those lines for
which the YYYYMMDD field matches the date parameter specified.

e an SPM file, Meteo conversion specification file, containing the detail specifications for the conversion.
Remarks:

e The input files need to follow the PrefixDateformatSuffix.Extension file naming convention;
e The input files must be ASCII tables with per line all meteo-information of one date and location.

o Subsequent values represent fixed labels and variable meteo values (temperature, precipitation,...).
They must be separated by a clear delimiter (mostly comma or semicolon).

o A date field, in the format YYYYMMDD, is optional. If not present, all data are assumed to be of the
date specified by the date parameter.

Tool
Meteo to IMG El
File: Help
Canvert
Date to extractfconvert |Z0050501 { Formak: ¥yYYyYMMDD )
Specification

SPM specification [\Global Metea,spm B

’ Cancel ” Execute ]

Meteo to IMG example
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75.00,-179.75,20080501,-12.82,-12.22,-13.46,0.12,1.13,0.95,0.60,20578.
75.00,-179.50,20080501,-12.85,-12.25,-13.52,0.12,1.12,0.94,0.60,20578.
75.00,-179.25,20080501,-12.88,-12.28,-13.58,0.12,1.12,0.94,0.60,20578.
75.00,-179.00,20080501,-12.94,-12.31,-13.65,0.12,1.11,0.93,0.60,20578.
75.00,-178.75,20080501,-12.97,-12.34,-13.71,0.12,1.10,0.93,0.60,20578.
75.00,-178.50,20080501,-13.00,-12.41,-13.77,0.12,1.10,0.92,0.60,20578.
75.00,-178.25,20080501,-13.07,-12.44,-13.83,0.12,1.09,0.91,0.60,20578.
75.00,-178.00,20080501,-13.10,-12.50,-13.93,0.00,1.09,0.91,0.60,20611.
75.00,-177.75,20080501,-13.16,-12.56,-13.99,0.00,1.08,0.90,0.60,20643.

R WWWWWWW

-50.00,178.25,20080501,6.68,6.87,6.38,0.49,0.36,0.28,0.99,3997.
-50.00,178.50,20080501,6.72,6.91,6.45,0.37,0.36,0.27,0.99,4128.
-50.00,178.75,20080501,6.75,6.94,6.51,0.37,0.34,0.26,0.97,4210.
-50.00,179.00,20080501,6.75,7.00,6.57,0.24,0.31,0.23,0.94,4259.
-50.00,179.25,20080501,6.75,7.00,6.67,0.12,0.27,0.18,0.90,4292.
-50.00,179.50,20080501,6.78,7.00,6.76,0.12,0.25,0.16,0.88,4309.
-50.00,179.75,20080501,6.81,6.97,6.88,0.12,0.22,0.13,0.85,4276.
-50.00,180.00,20080501,6.81,6.94,7.07,0.12,0.13,0.05,0.78,4161.

GOONNOODOJO0J

Fields:

01 Latitude (decimal degrees)
02 Longitude (decimal degrees)
03 Date (yyyymmdd)

04 Mean temperature (Celsius)

05 Maximum temperature (Celsius)

06 Minimum temperature (Celsius)

07 Precipitation (mm)

08 EO, bare soil (mm)

09 ESO, over water (mm)

10 ET0, Penmann-Monteith (mm)

11 Global radiation (kJ.m-2.d-1)

example: meteo data file for 20080501

example: extracted mean temperature, converted to IMG
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Time Series
Meteo to IMG [$__<|
File Help
Specification
SPM specification |D:'I,SpiritsPru:-jeu:I:s'l,SpiritsDemu:u'l,SF‘bd'l,GI-:uI:uaI Meteo, spm " ][ Tl ][ Wiga ][ Edit ]
Periodicity |Da~,.-' vl
Tirne Series
Start date 20080501 | (Format yYYMMDD)
End date 20080531 | (Farmat ¥yYMMDD])
Cancel ] [ Execute
Meteo to IMG Time Series example
Remark:

since there are so few parameters needed apart from the SPM file, the Meteo to IMG Time Series tool does

not use a separate scenario.

The only additional parameter needed for the time series is the Periodicity, which can be filled out directly
in the Ul of the Meteo to IMG Time Series tool.
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3.38.2. SPM File: Meteo conversion specification

Description
An SPM file, Meteo conversion specification file, contains the detail specifications for the Meteo to IMG
tool and time series. These files can be created and edited with the SPM-editor.

Parameters

e the location and filename structure of the (ASCII ) input file(s) containing the meteorological data tables;

e the delimiter used to separate the fields in these file(s);

o files might contain leading lines describing the file(s) contents, the Skip lines field allows to specify a
number of lines to be ignored at the start of the file(s);

e the position of the date field (optional). .In case the input file(s) contains a YYYYMMDD field, they may
comprise data from different dates, but the extracted data will be limited to those lines for which the
YYYYMMDD field matches the date parameter specified in the tool (the same date coded in the file(s)
name).

e the location and filename structure of the output IMGs. Since the tool can extract multiple meteo
variable at one, thus create multiple IMG files. Each of these will share the same output directory, date
format specification and prefix. The file name suffix however needs to be specified for each extracted
meteo variable separately;

e a description (optional). This description will be used as value for the description key in the HDR files of
the generated IMGs.

e the method by which the spatial information for the input data can be determined. There are two
methods supported:

o the data table contains X and Y fields directly containing the Lon/Lat or X/Y coordinates of the centre
of the cell. In this case the position of these fields need to be specified. Additionally a HDR file is
needed which expresses the geo-referencing of the grid cells (datum, map projection, framing). The
same HDR can also be used to restrict the extension of the generated IMGs (e.g. extract only China
from global meteo files).

o the data table contains an ID field, containing a unique ID-number for each cell. In this case the
position of this ID field need to be specified. Additionally an intermediate “Meteo-ID” IMG must be
provided which shows the location of each cell. This image can be used to restrict the analysis to a
limited zone. And the generated images can immediately be created in a different map system, if the
Meteo-ID image is projected to that system (e.g. extract meteo-images for China in Albers Equal Area
from global meteo-data which are originally gridded in the Lon/Lat system).

o for each variable to be extracted additional parameters are needed:

o the position of the field containing the variable;

o the name of the variable (to be used in the values item in the HDR files of the generated IMG);

o the unit of the variable (to be used in the values item in the HDR files of the generated IMG);

o the minimum and maximum value of the variable as read from the file. Values beyond this range will
be flagged as missing values;

o the intercept and slope for the variable as read from the file, determining the physical input value
according to Physical value = intercept + slope * (value read from the file). Normally intercept will be
0, slope will be 1. These can be used in case the output values should be expressed in different units,
example: in case the input file contains a variable in degrees Celsius, and the output file needs this
variable to be expressed in decigrades Celsius, it can be converted by specifying a slope=10;

o the data type of the generated IMG (Byte, Integer, Long, Float);
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o the intercept and slope for the variable as written in the generated IMG, according to Physical value =
intercept + slope * (value in the generated IMG). These can be used to scale the physical value of the
variable into the data type of the generated IMG;

o the minimum and maximum value of the variable as written in the generated IMG. Values beyond this
range will be chopped to this minimum or maximum value;

o the file name suffix for the generated IMG.

Editor

Description |Daily, near-global meteo-daka from JRC-MARSCP-project Flag not covered |-32000

il

5PM: Meteo conversion specification & VARRecord r5_<|
File Help
Variable ko be extracted
INPUT FILES Field Pasition
Meteo files directory |D:l"SDiritssamDlesl"GLWl"METI"ORI |[I] Variable Name Wariable Unit |:cigrades Celsius
prefix date suffix extension T d scal
| | |WWMMDD v| | | |csv | nput range and scaling
[Drate Field position |3 |
Cutput range and scaling
QUTPUT FILES
§ — Min OUT walue |-1000 Max OUT value | 1000
Qutput IMG directary |D:'l,SplrltsSampIes'l,Sl_METEO |E]
prefix date OUT Intercept OUT Slope
|wd | [vrvmmpD v Output MG
~]

SPATIAL INFORMATICON Flag missing values |-32001
Method (%) using %/ fields (O using image file Datatype output IMG |Integer (16 bit, signed)
HDR file |D\SpiritsSamplesioLw|REF|GLOmet2s.har |(.. ] %fLon field position Suffix [TMean
ifLat field position

1M File 1D field position
| | 1

METEO-YARIABLES

Field Position Variable Mame  Variable Unit  Min IN walue | Max IN value | IN Intercept IM Slope  Dat.
4 daily mean te. .. [decigrades ... |-100 100 0 10 Integ
5 daily max tem. .. [decigrades ... |-100 100 0 10 Integ
& daily min tem... |[decigrades ... |-100 100 0 10 Integ
11 daily incoming. .. [kJfmz/d 0 32767 0 1 Integ
< | >

Clear Wariables ][ Add Yariable ]

Cancel

SPM Editor - main panel example SPM Editor - variables subpanel example

The parameters common for all variables to be extracted can be filled out directly in the SPM-editor panel.
At the bottom of the panel is a list showing for each variable to be extracted its specific parameters.

Via the action buttons variables can be added, removed, edited or inspected: a new panel appears handling
the specific parameters of the selected variable.
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FOODSEC Meteodata example

In this example the average temperature (TAV), the maximum temperature (TMAX), the minimum
temperature (TMIN), the precipitation sum (RRR) and the global radiation sum (RAD) are extracted from a
FOODSEC Meteodata DBF file for the first dekad of 2011 of the Africa region.

Initially this file has been converted to an ACII table, and renamed to meet the file name date format
requirements. ( In this example: 20120101.csv.)

The FOODSEC Meteodata documentation informs that the file has a 0.25 degree resolution, and contains
following fields:

Meteorological variables:

FFAV - average wind speed - (m/s) (just for ERA INTERIM + OPE)

VAPAV - avearge water vapour pressure - (hPa) (just for ERA INTERIM + OPE)
Addictional fields:

LATITUDE - (Deg.decDeg)

LONGITUDE - (Deg.decDeg)

YEAR - (yyyy)

MONTH - (mm)

DEKAD - [1-2-3]

ACQDATE - (dd/mm/yyyy)

* TAV - average temperature - (C)

* TMAX - maximum temperature - (C)

* TMIN - minimum temperature - (C)

* RRR - precipitation sum - (mm = liters/m2)

* E0 - evapo-transpiration sum (over water) - (mm = liters/m2)
* ESO - evapo-transpiration sum (bare soil) - (mm = liters/m2)
* ET0 - evapo-transpiration sum (Penman-Monteith) - (mm = liters/m2)
* RAD - global radiation sum - (kJ/m2 per dekad)

* SDAV - average snow depth - (cm)

* SDMIN - minimum snow depth - (cm)

* SDMAX - maximum snow depth - (cm)

* CWB - climatic water balance - (mm = liters/m2)

*

*

* F F F * *

A minimal HDR file according to the FOODSEC Meteodata projection/resolution and the desired ROI is
created:

ENVI

samples = 344
lines = 292
bands =1

data type =1
map info = {Geographic Lat/Lon, 1, 1, -26, 38, 0.25, 0.25}
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SPM: Meteo conversion specification

File Help

INPUT FILES

Meten files directory |D:'l,CDnvert'l,IN'l,MetenFOODSEC |E]
prefix date sUFFis extension
| [ [wrvem... s | [lesv |

Date field position | |
QUTPUT FILES

Qutput IMG directory |D:CanvertiOLT|MeteoFOODSEC [.]
prefix date
| | [rvvvm.,. w

Descripkion |F0rm htp:ffmarswild, jro.ec.europa. eufdatadownloadfindex:. php

SPATIAL INFORMATION

Methad () using 0¥ Fields () using image fils

Header File |EC'I,P.Frica_Meteo_DZSDeg_HDR.hdr |G afLon field position
¥ILat field position I:I

Image File | | 1D Field position
METEC-YARIABLES

Field Position wariable Mame  ‘ariable Unit . Min IN valoe . Max IM walue  IMIntercept IM Slope O
15 Tay Degrees Cel,..(-100 100 ] 1 By A
7 THA= Degrees Cel,..|-100 100 ] 1 B
=3 TMIN Degrees Cel,..(-100 100 ] 1 By —
a RRR mm = liters/... |0 GO0 0 1 By s
4 | >
Clear Yariables ][ Add Variable ] Wiew Variable Edit Variable Remowve Vari...
[ Cancel ] [ Savess |
example: SPM to import and convert FOODSEC Meteodata
VARRecord E‘ VARRecord E‘ VARRecord El
Wariable to be extracted Variable ko be extracted WVariable ko be extracked
Feldpostion &6 | Field Position Field Position
Wariable Name Variable Unit Variable Name | TMAX | tariable Unit |Degrees Celdius | Yariable Name Variable Unit
Input range and scaiing Input range and scaling Input range and scaling
[in IN value Max IN value Min IN walue ‘-100 ‘ Max IN value |IUD | Min IN value Max IN value
IN Intercept l:l IN Slope IM Intercept ‘U ‘ IN Slope |1 | IN Intercept D IN Slope: l:l
Output range and scaling Output range and scaling Output rangs and sealing
MnOUTvalue [0 | Max OUT value Min OUT valus |0 | piax OUT value [200 | MnOUTvalue (0 | MsxOLT value
QUT Intercept OUT Slope QLT Intercept |-100 | ouTSiope |1 | OUT Intercept OUT Slope |:|
Output IMG Output IMG Cutput IMG
Flag not covered Flag not covered Flag not covered
Flag missing values Flag missing values Flag missing values
Dakatype outpuk IMG | Byts (8 bit, unsigned) v Dakatype output IMG | Byt (8 bit, unsigned) ~| Dakatype output IMG | Byte (8 bit, unsigned) ~|
Suffix |_Tav | Sufflxc |_TMAX | Suffi |_TMIN |

Ok Ok | Cancel | (=13

specification for 'TAV' variable specification for TMAX' variable  specification for 'TMIN' variable
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VARRecord

Wariable to be extracted

Eield Position

il

Variable Name
Input range and scaling

[lin IN value Max IN value

[
I

IN Intercept

Output range and scaling

Min OUT valus

QUT Intercept
Output IMG

Flag not covered |255

Jufl

Flag missing values (251

X

yariable Unit |mm = liters{mz

Dakatype outpuk TMG | Byks (6 bit, unsigned)

Suffix |_RRR

o3

VARRecord

Variable ko be extracted

k3

variable Name RAD ]

Yariable Unit |k1jm2 per dekad |

Input range and scaling

Min 1N value |0 | Max I value (500000 |

IN Intercept |0 | I Slape |1 |
Output range and scaling

Min OUT valus [0 | Max OUT value [25000 |

QLT Intercept |0 | ouT Slope |20 |

Output IMG

e
CE—

Dakatype output IMG | Integer (16 bit, signed)

Suffic |_RAD

Ok

specification for 'RRR' variable

Meteo to IMG
File

Convert

Specification

Date to extract/convert (20120101 { Formak: ¥Y¥YMMDD )
SPM specification |teo FOODSEC.spm ... [ New |

specification for 'RAD' variable

[ Cancel ]| Execute |

example: Meto to IMG toolfor FOODSEC Meteodata

Page 205 of 404
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Results:

TMIN Degrees Celcius | . ' TMAX Degrees Celcius
45-0 _ - ) -15-0

Ml o-40 ‘ M o0

minimum temperature2012 Jan dekad 1 maximum temperature2012 Jan dekad 1

TAV Degrees Celcius
-15-0

M 0w

average temperature 2012 Jan dekad 1

-

RRER mm = litersim2

= ! o
000 - 010 i
L.I
040 - 020 .
020 - 040 ’

R | z;z-:ﬂzz RAD kJ/m2 per deka

Bl o200 W o- 350000

precipitation sum 2012 Jan dekad 1 global radiation sum 2012 Jan dekad 1
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3.39. Generic Import

Goal
File conversions from images in various formats such as GeoTIFF (*.tif) NetCDF (*.nc) and Hierarchical Data
Format (*.hdf) to ENVI raster format.

Besides the actual format conversion additional (optional) tools are integrated, enabling retrieval of
information, extracting an ROI, scaling/reclassification and adapting the resulting IMG HDR in one tool.

Parameters
The format conversion is based on the gdal_translate utility from GDAL (Geospatial Data Abstraction
Library from the Open Source Geospatial Foundation).

The gdal_translate syntax used is as follows:

gdal_ translate -ot {Byte, Intl6é, Int32, Float32} -b band -of ENVI
source_dataset destination_dataset

Only a single band of a single dataset can be extracted per run.
In case the input file does not contain sub-datasets, it will function directly as source dataset.

In case the input file does contain sub-datasets (e.g. Proba V HDFS5 files, or Copernicus NetCDF files), the
source dataset must be further specified via a prefix and suffix: GDAL will typically identify sub-datasets via
the format PREFIX:full_filename:SUFFIX.

example: Copernicus NetCDF NDVI:
HDF5:C:\Data\c_gls_NDVI_200001010000_GLOBE_VGT_V2.2.1.nc://NDVI

example: Proba V - HDF5:
HDF5:C:\Data\PROBAV_510_TOC_X20Y03_20140601_1KM_V101.HDF5://LEVEL3/NDVI/NDVI

The selected band, the sub-dataset and the output data type parameters are captured in the top part of the
Ul as:

e the band to extract;

o whether or not a sub-dataset must be selected, and if so, its prefix and suffix

e the conversion data type: Byte(8 bit, unsigned), Integer (16 bit, signed), Long (32 bit, signed) or Float (32
bit).

The parameters of the additional steps are those of the corresponding tools (Extract Band/ROlI, Scaling and
Reclassification and Adapt HDR). Beware: the selected conversion data type relates to the gdal_translate
step. In case an additional Scaling and Reclassification step is selected, its input datatype must match the
selected conversion data type.
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Remark:

The gdal_translate utility supports a number of different formats. For each of these formats different
limitations apply. Therefore, whether a certain format can be translated into IMG/HDR, and which tags will
be available in the created HDR file, depends on the specific format.

To give the user an indication if gdal_translate recognises the input file, whether it contains sub datasets
and other meta data, there is the "Info" button on the panel (only active in case of "Single File"). This
button opens a window which shows the result of another GDAL utility: gdalinfo. In case gdal recognises
the current input file, the metadata from the file (and optionally of the selected sub dataset) will appear in
this window. The content of this info-window can be saved as a text file via its File menu.

The gdalinfo syntax used is as follows:

gdalinfo source_dataset

In case a sub-datasets is specified, gdalinfo is actually executed twice:
1) with source_dataset : input_filename
2) with source_dataset: prefix: input_filename:suffix

Tool

File Help || File

Files GDAL info for File: C:'\T:mp'\IS5ILC—_201€1217I091402_BOZ|'
‘Single File’}| Directory I List of files

Driwver: JBZECW/ERDAS JEEGZ000 (SDE 5.1)
Input file |tmp\T35TLG_20161217T091402_B02.jp2 [ ... |[Info | Files: C:\tmp\T35TLE_20181217T051402_B0Z_ip2
Size is 10380, 10380
Coordinate System is:
PROJCS["WES 84 / UIM zone 35H",
CEQECS["WES 24",
DATUM["WGES_1584",
SPHEROID["WES £84™,6378137,238.257223583,
AUTHORITY ["EFSE", "7030™11,
AUTHCRITY ["EPSGE", "€3Z&"1],
PRIMEM["Greenwich", 0,

Qutput IMG |C:\tmp'T35TLG_20161217T091402_BOZ.img (o]

m

Band

Band to extract |1 {min 1) AUTHORITY ["EPSE", "5301"]],
[] SelectSubDataSet  Prefix Suffix UNIT["degree”,0.01745532525155433,
Conversion datatype :Inheger {16 bit, signad) v: RUTHORITY["ZPSE", "3lz2"11,

Ste AXIS["Latitude"™, HORTH],
pe AXIS["Longitude™,EAST],
[ ExtractROI [ Rescale [7] AdaptHDR AUTHORITY ["ZDSE", "4326"11,
PROJECTICN ["Transverse _Mercator"],
| PARRMETER["latitude of origin",0],
DPARAMETER["central meridian™,Z7],
Spedfy ROLvia (@) Col/Rec Map coordi... HDR-file DARAMETER ["scale factoz",0.3396],
Left column Right column PARRMETER["false easting™, 5000007,
PARRMETER["false northing”,0],

Upper record Lower record UNIT["metre”, 1,
X min X max AUTHORITY ["EDSE", "5001"11,
¥ min ¥ max RXIS["Easting",EAST],
ﬂD;-ﬁle = AXIS["Noxzthing”, NORTHI,
AUTHORITY ["EPSGE™, "32835"]]

Origin = (200000.000000000000000,4700040.0000000000001
Dixel Size = (10.000000000000000,-10.000000000000000) |v
< [ | 2

[ Cancel ” Execute ]

Generic Import Tool example Generic Import Tool info panel example
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Time Series

| Generic Impart

Scenario

File Help
Imnport scenario
Scenario |Generic Import Tamsat RFE l H MNew H View H Edit ]
Time Series
Start date |19830101 (format YYYMMDD)
End date 20161231 (format YYYYMMDD)
[ cCancel |’ Execute l

Generic Import Time Series example

a1

File Help
General scenario paramaters
Scenario name | Generic Import Tamsat RFE
Periodicity [Dekad |
Input path |C:\Mine\SpiritsData{TAMSATITAMSAT _rfe_dekadal E]
prefix date suffix ext
Input files |tamsat '(YYY - rfe nc
Cutput path | C:\Mine\SpiritsDataTAMSAT\TAMSAT _rfe_dekadal E]
prefix date suffix ext
Cutput files |tamsat YYYY - rfe img
Band
Band to extract |1 {min 1)
[] selectSubDataSet  Prefix Suffix
Conversion datatype :I.nteger {16 hit, signed) -
Steps
[ ExtractROL Rescale Adapt HDR
Item Value Remave
General &
Description | TAMSAT Rain Fall Estimate (RFE) 0 I
Comment 0
Sensor | TAMSAT 0
Spatial -
[ Cancel ] ’ Save & Close ]

Generic Import Scenario example

Remark: since Scenario's do not specify one explicit file, there is no "Info" button. Typically one would

perform some single-file experiments with the Tool anyway before setting up an actual scenario.



SPIRITS Manual Page 210 of 404

Import Sentinel 2 L1C example

Sentinel 2 Level 1C data can be downloaded e.g. from the Copernicus Open Access Hub
(https://scihub.copernicus.eu/). This data comes in a .zip archive containing a complex folder structure of
directories and files with meta data, vectors, JPEG2000 images,...of which the format and specifications can

be found at the Copernicus site. To obtain the actual bands, one can navigate in this structure, locate the
relevant JPEG2000 images, and convert them.

Alternatively, GDAL has a dedicated Sentinel 2 driver, capable of interpreting the xml file at the root of the
structure, and allowing the data to be approached as bands in sub-datasets.

File Help
Files
|| | Single File DWEdmrylLEtofﬁhs
Input file |C:\tmpl52A_MSIL 1C_20170106T091341_N0204_ROS0_T35TLG_20170106T091344 SAFEWTD_MSILIC el [ ... |[Info |
Output IMG |C:\tmp\T35TLG_20170106_BOS.img (o]
Band
Band to extract |4 {min 1)
Select SubDataSet  Prefix |SEMTIMEL2 L1C Suffix | 10m:EPSG_32635
Conversion datatype :Integer (16 bit, signed) -
Steps
[] Extract ROI [7] Rescale [ Adapt HDR.
Spedify ROL via (@ Col/Rec Map coordinates HDR.file
Left column Right column
Upper record Lower record
X min X max
¥ min ¥ max
HDR-file
[ Cancel ] [ Execute ]

example: import BO8 band from Sentinel 2 L1C tile via MTD_MSIL1C.xml| metafile

GDAL info for File:
C:\tmp\S2A MSIL1C 20170106T091341 N0204_R050_T35TLG_20170106T091344.SAFE\MTD MSIL1C.xml

Driver: SENTINEL2/Sentinel 2

Metadata:
CLOUD_COVERAGE ASSESSMENT=99.66830000000002
S PECIAL_VALUE_SATURATED= 65535

Subdatasets:

SUBDATASET_ 1 NAME=SENTINEL2 L1C:C:\tmp\S2A MSIL1C_20170106T091341 N0204_R050_ T35TLG_20170
106T091344. SAFE\MTD_MSILlC .xml:10m: EPSG_32 635

SUBDATASET_1 DESC=Bands B2, B3, B4, B8 with 10m resolution, UTM 35N
SUBDATASET_Z_NAME=SENTINEL2_L1C :C: \tmp\SZA_MSILlC_ZO170106T0 91341_N0204_R050_T35TLG_20170
106T091344.SAFE\MTD_MSIL1C.xml:20m:EPSG_32635

SUBDATASET_Z_DESC=Bands B5, B6, B7, B8A, Bll, Bl2 with 20m resolution, UTM 35N

part of the info Panel contents
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via the info panel the sub-dataset prefix and suffix can be found:

SUBDATASET 1 NAME=SENTINEL2 L1C:C:\tmp\S2A ...44.SAFE\MTD MSILIC.xml:10m:EPSG 32635

once these are filled out in the tool, the specific information of the selected sub-dataset also becomes
available in the info panel:

GDAL info for SubDataset:
SENTINEL2 L1C:C:\tmp\S2A MSIL1C 20170106T091341 N0204_R0O50_ T35TLG_20170106T091344.SAFE\MT
D_MSIL1C.xml:10m:EPSG_32635

Driver: SENTINEL2/Sentinel 2

Size is 10980, 10980

Coordinate System is:

PROJCS["WGS 84 / UTM zone 35N",
GEOGCS["WGS 84",

Band 1 Block=128x128 Type=UIntl6, ColorInterp=Red
Description = B4, central wavelength 665 nm

Band 2 Block=128x128 Type=UIntl6, ColorInterp=Green
Description = B3, central wavelength 560 nm

Band 3 Block=128x128 Type=UIntl6, ColorInterp=Blue
Description = B2, central wavelength 490 nm

Band 4 Block=128x128 Type=UIntl6, ColorInterp=Undefined
Description = B8, central wavelength 842 nm
Overviews: 5490x5490, 2745x2745, 1372x1372, 686x686, 343x343, 171x171
Metadata:
BANDNAME=BS8
BANDWIDTH=115
BANDWIDTH UNIT=nm
SOLAR_ IRRADIANCE=1036.39
SOLAR_IRRADIANCE_UNIT=W/m2/um
WAVELENGTH=842
WAVELENGTH_UNIT=nm

Image Structure Metadata:
NBITS=15

part of the info Panel contents

eventually, the bands information shows that to obtain the B8 or 842 nm band, we need to select band 4 in
the selected sub-dataset:
Band 4 Block=128x128 Type=UIntl6, ColorInterp=Undefined

Description = B8, central wavelength 842 nm
Overviews: 5490x5490, 2745x2745, 1372x1372, 686x686, 343x343, 171x171

Band
Band to extract |4 (min 1)
/| Select SubDataSet Prefix |SENTINEL2_L1C Suffix | 10m:EPSG_32635

example: import BO8 band from Sentinel 2 L1C via
band 4 of sub-dataset indicated
with prefix SENTINEL2_L1C and suffix 10m:EPSG_32635
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Import TAMSAT RFE GeoTIFF example

Generic Import El Generic Import E|
File Help File
Files GDAL info for File: rfez0ll_l-dkl.tif A
Lisk of files
Driver: GTiffsGecTIFF
y Files: D:\Conwvert’ IN'TAMSAT"RFE TIFwrfez0ll l-dkl.tif
Input IMG | IN\TAMSAT\RFE TIF\fe2011_1-dkl L Info -
e | ! L = E] Size is 1894, 1974
QutpLt IMG |ivertyOLIT\TAMSAT\RFE TIFyfe2011_L-dkd.img .. ] Coordinate System is:

GEOGCI["WGE 54",
DATUM["WGS_1954",
SPHEROID["WES 24" 6375137, 298 257223563,

EBiand
AUTHORITY ["EPSG","7030"11,
Band to extract |1 {min 1) AUTHORITY ["EPSG","6326"11,
Conwersion datatype | Byte (3 bit, unsigned) L PRIMEM["Greenwich", 0],
Steps UNIT["degrea",0.0l74532925199433],
AUTHORITY["EPSG", "4326"]]
[] Extract ROI [] Rescals [] adapt HDR Origin = (-19.050000000745058,38. 062500763684511)

Pixel Size = (0.037500001490116,-0.037500001490L16)
Metadata:

TIFFTAG_DOCUMENTHAME=/home /tamsat/satop/data/Africa,
TIFFTAG_IMAGEDESCRIPTION=IDL TIFF file
TIFFTAG_SOFTWARE=IDL 7.1, ITT Visual Information Se.
Left column Right column TIFFTAG DATETIME=Z011:01:11 11:00:03
TIFFTAG_XRESOLUTION=100
TIFFTAG_YRESOLUTION=100
& min & max TIFFTAG_RESOLUTIONUNIT=Z (pixels/inch)
Y 1iin Y ma AREA _OFR_FOINT=Area
- = Image Structure Metadata:

INTERLEAVE=BAND
Corner Coordinates:
Upper Left { -19.0500000, 3&.0625008) { 194 3'0.00"
Lower Left ({ -13.0500000, -35.9625022) ( 194 3'0.00"
Upper Bight { &51.3750028, 35.0625008) { 51d58'30.01 4

< 4

[ Cancel ” Execute ]

Specify ROI via

Upper record Lawer record

HOR-file

example: import TAMSAT RFE GeoTIFF file info Panel

The information obtained from the Info Panel suggests:

o the file format is recognized (thus can be converted);
e the coordinate system could be retrieved (thus the HDR will contain a map info entry).

Driver: GTiff/GeoTIFF
Files: D:\Convert\IN\TAMSAT\RFE TIF\rfe2011l 1-dkl.tif
Size is 1894, 1974
Coordinate System is:
GEOGCS["WGS 84",

DATUM["WGS_1984",

SPHEROID["WGS 84" ,6378137,298.257223563,
AUTHORITY ["EPSG","7030"]],

AUTHORITY ["EPSG","6326"]],
PRIMEM["Greenwich" ,0],
UNIT["degree",0.0174532925199433],
AUTHORITY["EPSG","4326"]]

Origin = (-19.050000000745058,38.062500763684511)

Band 1 Block=1894x4 Type=Byte, ColorInterp=Gray

part of the info Panel contents




SPIRITS Manual Page 213 of 404

Result:

Source: TAMSAT rfe2011_1-dk1.tif

W ooo-100mm
Bl o0-255mm

imported IMG from TAMSAT GeoTIFF rfe2011_1-dk1.tif

ENVI
description = {
D:\Convert\OUT\TAMSAT\RFE TIF\rfe2011l_ 1-dkl.img}

samples = 1894
lines = 1974
bands =1

header offset = 0

file type = ENVI Standard

data type =1

interleave = bsq

byte order = 0

map info = {Geographic Lat/Lon, 1, 1, -19.0500000007451, 38.0625007636845,
0.0375000014901161, 0.0375000014901161,WGS-84}

band names = {Band 1}

imported IMG HDR

Remark: for further processing (e.g. Extract RUM) the imported IMG HDR should be adapted to include e.g.
the values, flags, date and days entries. This could be done directly via the integrated Adapt HDR option or
afterwards by the Adapt HDR tool, the View HDR utility or any ASCII editor.
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Import TAMSAT RFE NetCDF example

The information obtained from the Info Panel for the rfe2012_01-dk1.nc NetCDF file shows:

o the file format is recognized (thus can be converted);

e the coordinate system could not be retrieved;

e the file has an integer data type (Int16) and uses -99 for no data flag ;
e coordinates and resolution are available (latmin, latmax, ... lonres);

Driver: netCDF/Network Common Data Format

Files: D:\Convert\IN\TAMSAT\RFE NC\rfe2012 01l-dkl.nc

Size is 1894, 1974

Coordinate System is '

Metadata:
NC_GLOBAL#title=TAMSAT Rain Fall Estimate (RFE)
NC_GLOBAL#institution=TAMSAT Research Group, Meteorology Department,

University of Reading, UK

NC_GLOBAL#latmin=-35.9625
NC_GLOBAL#latmax=38.025
NC_GLOBAL#lonmin=-19.0125
NC_GLOBAL#lonmax=51.975
NC_GLOBAL#latres=0.0375
NC_GLOBAL#lonres=0.0375
rfe#units=mm

lat#long name=latitude
lat#standard name=latitude
lat#units=degrees_north
lat#axis=Y

lon#long name=longitude
lon#standard name=longitude
lon#units=degrees_east
lon#axis=X

time#long name=time
time#units=days since 2012-01-01 0:0:0
time#fday begins=06:15

Band 1 Block=1894x1 Type=Intl6, ColorInterp=Undefined
NoData Value=-99

part of the info Panel contents

Executing the tool with only the translation step produces an IMG with a 'bare' HDR

ENVI

samples = 1894
lines = 1974
bands =1

header offset = 0

file type = ENVI Standard
data type = 2

interleave = bsq

byte order = 0
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To enable further processing the Adapt HDR step is needed. In this example the data will be also be
rescaled to byte type.

For the rescale step an SPS is needed:

5P5: Scaling and Reclassification specification

Help

File:
Parameters
Datatype Inpuk IMG |Integer {16 hit, signed) w |
Datakype Output IMG |Byte (8 bit, unsigned) “ |
Bins 1000 | toptional

Histagram file |

|E] {Optional)

Header file |

|E] {Optional)

Description |Rescale TAMSAT RFE M - sakurate on 250 mm

| {Optional)

Threshald/Slice

Threshaold Operation Slice interval W1 W2 W3I(%e) W%
FE2TOE Copy IM-values to constant (Y1) [Min,-99.0[ |0
-99.0 Copy IM-values to constant (Y1) [-99.0, -9&.... |255
-55.0 Copy IM-values to constant (Y1) [-98.0,00[ |0
0.0 Straight copy of IN-values [0.0, 250.0 [
250.0 Copy IM-values to constant (Y1) [ 250.0, Max [ |250
Clear slices ” Add slice ” Remove slice ]

SPS file used in the Rescaling step

Generic Import
File

X

Help

[NpuE IMG | D:\Canrvert|\INLTAMSATIRFE NCife2012_01-dkl.ne [ E

Cutput IMG |D:'l,Con\rert'l,OUT'l,TAMSAT'l,RFE MChyrfez012_01-dki.img

(-]

Band

Band to extract | 1

| (min 1)

)

Conwersion datatype |Integer ({16 bit, signed)
Steps
[ Estract ROl Rescale Adapt HOR

| Rescale | Adapt HOR

SPS specification [\MSAT RFE NC - saturate on 250 mm.sps [ ... ][ New ] [view ][ Edit

[ Cancel ”

Execute ]

Generic Import tool - Rescaling panel

e all negative values except
the 'no data' value (-99) are
rescaled to 0;

e the -99 flag is scaled to 255;

e positive values up to 249 as
kept as they are;

e positive values above 249
are rescaled to 250
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In the Adapt HDR step the map info, the values and the flags entries are filled out according to information
obtained from the Info Panel and accounting for the effects of the rescale step.

File Help

Single Fle:| List of Files |

Input IMG | MTAMSATIRFE NClFez012_o1-dkinc ... |[Info |

Output MG | /ertlOUTI TAMSATIRFE NCyrfe2012_01-dk.img [ ...

Band
Band to extract |1 | {min 1)
Conversion datatype |Integer (16 bit, signed) w |
Skeps
[] Extract ROI Rescale &dapt HOR
Extract ROL || Rescale | Adapt HOR |
Ttem Yalue Remave
General ~
Description | TAMSAT Riain Fall Estimate (RFE) ‘O
Cormment | | i
Sensar | | i
Spatial
IMap Info | i

Map Syskem |Gengraphic LatiLon

IMagic Colurnn |1

Magic Record | 1

Magic % |-18.0125

Magic ¥ |38.025

#-resolution |0.0375

-resolution |0.0375

Spectral

name |rFe

it |mm

|

|

Yo |0 |
¥hi |250 |
|

|

|

wint |0

Wslo | 1

Elags |255 =no data

Classes HDRl |[_] [] =

[ Zancel H Execute ]

Generic Import tool - Adapt HDR panel
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Result:

L S M o ]
Source: TAMSAT rfe2012 1-dkl.nc

W ooo-100mm
Bl o0-255mm

no data

imported IMG from TAMSAT NetCDF rfe2012_1-dk1.nc

ENVI

description = {TAMSAT Rain Fall Estimate (RFE)}
samples = 1894

lines = 1974

bands =1

header offset = 0

file type = ENVI standard

data type 1

interleave = bsqg

map info = {Geographic Lat/Lon, 1, 1, -19.0125, 38.025, 0.0375, 0.0375}
values = {rfe, mm, 0, 250, 0, 250, 0, 1}

flags = {255 = no data}

program = {IMGscale.exe (V912) + HDRadapt.exe (V912)}

imported IMG HDR
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Import FEWS NET RFE Windisp example

Generic Import El Generic Import E|
File Help File
Files GDAL inmfo for File: ACL11ES. IMG s

Single File | List of files
Driver: IDA/Image Data and Analysis

Files: D:\Convert IN\'FEWSHNET.EFE WINDISPWACL11:Z3 TIMG
Size is 1152, 1152
Qutpuk IMG | ert\ QUT\FEWSHNETIRFE WINDISP acl 1123, IMG E Coordinate System is:
PROJCE["unnamed" .
GEOGCE["Clarke 1866",
DATUM["Clarke 1S66",

Input IMG [EWSNETYRFE WINDISPAACL1123.0MG [ ... |

Band
SPHEROID ["Clarke l866", 6373206.4, 293 3786
Band to extract |1 {min 1) PRIMEM|"Greenwich",0],
Conwersion datatype | Byte (3 bit, unsigned) R THIT(["degres" 0.0174532325139433]],
Steps PROJECTIONM["Albers_Conic_Eeual Area®],

PARRMETER["standard_parallel 1",-13],

[] Extract ROI [] Rescals [] adapt HDR PARAMETER[ "standard_parallel 2", 21],
PARRMETER["latitude_of_center",1],
PARRMETER["longitude_of_center", z0],
PARRMETER["false_easting", 0],

PARAMETER["false northing",0]]
Origin = (-4608000.000000000000000,4608000. 00000000001
Left colurmn Right column Pixel Size = (S000.000000000000000,-5000. 0000000000001

Specify ROI via

Hetadata:
TITLE= AC111Z3

Upper record Lawer record

£ min & max Corner Coordinates:
¥ iR ¥ max Upper Left (-4608000.000, 4608000.000) ( 24d36'0.11"
- . = Lower Left (-4&608000.000,-4505000.000) ( Z3dE29'15.54
HER-file Upper Right { 4608000.000, 4508000.000) { 54436°'0.11"
Lower Right ( 4&608000.000,-4505000.000) ( &3dE29'15.54
Center i 0. ooooooon, o.oo0ooooy f Z0d 0'0.00";
Band 1 BElock=1152Zx]l Type=Byte, ColorInterp=Undefined
HoData Walue=0 £V
< 4

[ Cancel ” Execute ]

example: import FEWSNET RFE Windisp file info Panel

The information obtained from the Info Panel suggests:

o the file format is recognized (thus can be converted);
e the coordinate system could be retrieved (thus the HDR will contain a map info entry).

Driver: IDA/Image Data and Analysis
Files: D:\Convert\IN\FEWSNET\RFE WINDISP\AC11123.IMG
Size is 1152, 1152
Coordinate System is:
PROJCS["unnamed",
GEOGCS["Clarke 1866",
DATUM["Clarke 1866",

SPHEROID["Clarke 1866",6378206.4,293.9786982138966]],
PRIMEM["Greenwich",0],
UNIT["degree",0.0174532925199433]1],

PROJECTION["Albers Conic_Equal Area"],
PARAMETER["standard parallel 1",-19],
PARAMETER|["standard parallel 2",21],
PARAMETER["latitude of center", 1],
PARAMETER["longitude of center",20],
PARAMETER|["false_easting",0],
PARAMETER["false northing",0]]
Origin = (-4608000.000000000000000,4608000.000000000000000)
Pixel Size = (8000.000000000000000,-8000.000000000000000)
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Metadata:

TITLE= AC11123
Corner Coordinates:
Upper Left (-4608000.000, 4608000.000) ( 24d36'0.11"w, 43d42'41.48"N)
Lower Left (-4608000.000,-4608000.000) ( 23d29'18.84"W, 42d20'13.06"S)
Upper Right ( 4608000.000, 4608000.000) ( 64d36'0.11"E, 43d42'41.48"N)
Lower Right ( 4608000.000,-4608000.000) ( 63d29'18.84"E, 42d20'13.06"S)
Center ( 0.0000000, 0.0000000) ( 20d 0'0.00"E, 1d 0'0.00"N)
Band 1 Block=1152x1 Type=Byte, ColorInterp=Undefined

NoData Value=0

part of the info Panel contents

Result:

Source: FEWSNET AC11123.IMG
Ml o100
Bl o025

imported IMG from FEWSNET Windisp AC11123.IMG

ENVI
description = {
D:\Convert\OUT\FEWSNET\RFE WINDISP\acll1123.IMG}

samples = 1152
lines = 1152
bands =1

header offset = 0

file type = ENVI Standard

data type =1

interleave = bsq

byte order = 0

map info = {Albers Conical Equal Area, 1, 1, -4608000, 4608000, 8000, 8000}
projection info = {9, 6378206.4, 6356510.248412312, 1, 20, 0, O, -19, 21,
Albers Conical Equal Area}

band names = {Band 1}

imported IMG HDR
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Import DevCoCast DMP HDF4 example

The information obtained from the Info Panel for the 20110501 _DMP.HDF file shows:

o the file format is recognized (thus can be converted);
e the coordinate system could not be retrieved;
e the file has an integer data type (Int16);

GDAL info for File: 20110501_DMP.HDF

Driver: HDF4Image/HDF4 Dataset

Files: D:\Convert\IN\DEVCOCAST\20110501\20110501 DMP.HDF
Size is 9633, 8177

Coordinate System is '

Corner Coordinates:

Upper Left ( 0.0, 0.0)
Lower Left ( 0.0, 8177.0)
Upper Right ( 9633.0, 0.0)
Lower Right ( 9633.0, 8177.0)

Center ( 4816.5, 4088.5)

Band 1 Block=9633x10 Type=Intl6, ColorInterp=Gray

part of the info Panel contents

Executing the tool with only the translation step produces an IMG with a 'bare' HDR

ENVI

samples = 9633
lines = 8177
bands =1

header offset = 0

file type = ENVI Standard
data type = 2

interleave = bsq

byte order = 0
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To enable further processing the Adapt HDR step is needed, filling out the map info, the values and the
flags entries according to information obtained from the XML file (20110501_DMP_PROD_DESCR.XML)

accompanying the 20110501_DMP.HDF file.

File Help
Files
i| Lisk of Files|
Input IMG |JCAST120110501120110501_DMP.HDF |[ .. |[Irfa
Qutput TMG =\t OUT|DEVCOCAST|201 10501 _dmp_bare.img ... |
Biand
Band to extract |1 | {min 1)
Conversion datatype |Integer (16 bit, signed) w |
Skeps
[] Extract ROI [] Rescale &dapt HDR
Extract ROI || Rescale | Adapt HDR|
Ttem Yalue Remave
General ~

Description |DE'\|‘COCP.ST DMP

Cormment |

Sensar |

Spatial

Map Info |

Map System |Geographic Lat/Lon

tMagic Column |1

Magic Record | 1

Magic % |-26

Magic ¥ |60

a-resolution |D.0089285?14285?

Y-resolution |D.0089285?14285?

Spectral

Ynarne |DMP

Wunit; |ngM||'hall'day

¥l |0

vhi 32767

vint |0

¥slo [0.01

Flags |-3E|E|=missing mekeo;-257=arrar;-S=missing data;- K.

< |

>

[ Cancel ”

Execute ]

Generic Import tool - Adapt HDR panel
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Result:

ol . W .. -

DMP [kgDM/ha/day]
B 0 - 150
9 150 -300

imported IMG from DevCoCast HDF4 20110501.HDF

ENVI

description = {DEVCOCAST DMP}

samples = 9633

lines = 8177

bands = 1

header offset = 0

file type = ENVI Standard

data type = 2

interleave bsq

byte order 0

map info = {arbitrary, 1, 1, -26, 60, 0.00892857143, 0.00892857143}
values = {DMP, kgDM/ha/day, 0, 32767, 0, 32767, 0, 0.01}

flags = {-300=missing meteo;-257=error;-5=missing data;-4=cloud;-3=snow;-
2=sea;-1l=back}

program = {HDRadapt.exe (V912)}

imported IMG HDR
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3.40. Convert HDF5 to ENVI

Goal
Extract and convert datasets from HDF5 files to ENVI IMGs.

Parameters

e the HDFS file(s) to extract the dataset from;

o the full name of the dataset to be extracted;

e option to modify/complete the generated HDR file as an additional step. The parameters of this step are
those of the Adapt HDR tool.

Tool

N = B

File Help

Data set

Files JLEVEL3/GEOMETRY [SAA

o T /LEVEL3/GECMETRY [SZA
 Single FI|E§| Directory I List ofﬁlesl TETETTE

. . JLEVEL3/QUALTTY/SM
HDFS File ||_20120420_1KM_VOOLHDFS [ .. || Attributes LEVELSTIME/TIME

Output IMG |35amples\PROBAVENVI'P_20120420_X00Y00.img | ... | /LEVEL 3{GEOMETRY [SWIR/VAA
/LEVEL3/GEOMETRY [SWIRVZA

JLEVEL 3/GEOMETRY [VNIRVAA
JLEVEL 3/GEQOMETRY [VNIR,VZA
/LEVEL 3/RADICOMETRY /BLUE,;TOC
/LEVEL 3/RADICMETRY,NIRTOC
/LEVEL 3/RADICOMETRY/RED,/TOC
/LEVEL 3/RADICMETRY,SWIR/TOC

Parameters
Data set | JLEVEL3/NDVI/NDVI [ )
EMWI HDR.
Adapt HDR. Value Remaove
General - i

Description | %%/DESCRIFTIONY:
Comment |%/PRODUCT_REFEREMCE% Version %/PRODUCT_VERSI| =

Sensor PROBA Y

Spatial
Map Info | %&/LEVEL3/MNOVI/MOVIMAPPING %% H
Map System
Magic Column | 1.5
Magic Record |1.5

Magic X
Maaic Y 2
] T | }
[ Cancel ” Execute l
g — EJ
Convert HDF5 to ENVI Tool example HDF5 Dataset selection panel

In “Single File” input mode, the dataset name can be selected via the button next to the “Data set”
parameter field. An additional panel appears showing the names of the datasets found in the selected
HDFS5 file. In other input modes, the dataset name is considered a string, its presence in the files will only
be checked at runtime.
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Also only in “Single File” input mode, the attributes found in the selected HDF5 file can be examined via the

“Attributes” button.

Convert HDFS to ENVI attri

==

Attribute Value

JDESCRIPTION PROBA-Y Level3 Top Of Canopy Daily... | »
JINSTRUMENT VEGETATION b
MMAP_PROJECTION_FAMILY GEOQGRAPHIC

/MAP_PROJECTION_NAME GEOGRAPHIC_LAT_LON_WGSS4
MMAP_PROJECTION_REFERENCE EPSG:4326 -
/MAP_PROJECTION_UNITS DEGREES 1
/MAP_PROJECTION_WKT GEOGCS['WGS 847, DATUM[WGS_19...
[PLATFORM PROBA-1

JPROCESSING_DATE 2012-11-24 |
JPROCESSING_TIME 07:43:07

/PRODUCT_REFERENCE Synthesis_PROBAY_20120420_51_T...
/PRODUCT_VERSION 1
/SYNTHESIS_PERIOD 1

JLEVEL3/PROCESSINGIMFO_ATMOSP. ..

PROBAV_ATMCORR_SMAC_V1.0

JLEVEL 3/PROCESSINGINFO_CLOUDIC. .

PROBAY_CLOUDICESMOWDETECTIO...

JLEVEL 3/PROCESSINGINFO_COMPOS. .

PROBAY_COMPOSITING_MVC_V1.0

J/LEVEL 3/PROCESSINGINFO_GECMOD...
J/LEVEL 3/PROCESSINGINFO_MAPPING
JLEVEL 3/PROCESSINGINFO_MOSAIC
J/LEVEL 3/PROCESSINGINFO_RADIOM. .
J/LEVEL 3/PROCESSINGINFO_SHADOW. ..
JLEVEL 3/GEOMETRY/BOTTOM_LEFT _L...
JLEVEL 3/GEOMETRY/BOTTOM_LEFT _L...
J/LEVEL3/GEOMETRY [BOTTOM_LEFT_X
J/LEVEL3/GEOMETRY [BOTTOM_LEFT_Y
JLEVEL3/GEOMETRY BOTTOM_RIGHT. ..
JLEVEL3/GEOMETRY BOTTOM_RIGHT. ..

PROBAY_GEOMODELLING_V1.0
PROBAY_MAPPING_V1.0
PROBAV_MOSAIC_V1.0
PROBAY_RADIOMODELLING_V1.0
PROBAY_SHADOWDETECTION_V1.0
55.00893

-180.0

-20160.0

7281.0

55.00893

-170.00853

J/LEVEL3/GEOMETRY BOTTOM_RIGHT X |-19041.0

JLEVEL3/GEOMETRY BOTTOM_RIGHT Y |7281.0

J/LEVEL3/GEOMETRY JCENTER_LATITUDE [70.00446
J/LEVEL3/GEOMETRY/CENTER_LONGIT. .. |-175.00447

J/LEVEL 3/GEOMETRY JCENTER_X -19800.5

J/LEVEL 3/GEOMETRY JCENTER_Y 7840.5

JLEVEL3/GEOMETRY TOP_LEFT_LATL... |75.0

JLEVEL3/GEOMETRY TOP_LEFT_LONG...|-180.0

JLEVEL3/GEOMETRY/TOP LEFT X 201800 5

HDF5 file attributes panel

Remark:

o the attributes from the HDF5 file can be used as parameters in the Adapt HDR step. Most fields in the
Adapt HDR panel will accept a parameterized string: a mixture of constant text and parameters
representing the values of the attributes from the HDF5 file. These parameters are specified by enclosing

the full attribute name (as shown in the panel) with “%” signs. e.g. :

parameterized string

result (used during Adapt HDR execution)

%/ INSTRUMENTS

VEGETATION

Image from %/PLATFORM% on %/PROCESSING DATES$

Image from PROBA-1 on 2012-11-24

e once the attributes panel is activated it can remain on the screen while selecting other input modes. Its
contents however relates to the file specified in the “Single File” subpanel, not to files selected in the

“Directory” or “List of files” subpanels.
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Time Series

.
Convert HDFS to ENV [
File
HDF5 to ENVI scenario
Scenario |PROBAY 510 NDVI | B[ vew ][ view ][ Edt |
Time Series
Start date 19800101 | (Format YYYYMMDD)
End date | 20001231 | (Format YYYYMMDD)
I
Cancel Execute
—

Scenario

HDF5 to ENVI scenario
File Help

General scenario parameters

Scenario name | PROBAV 510 NDVI |

Periodicity

Input path |D:\,5p1r|tsSamples‘lPROBAV‘!510 |E]
prefix date suffix ext
Input files ||Jroba\r_t | [WW v] |i | |hdF5 | i
Qutput path |D:\SpiritsSamples\PROBAVIENVI [
prefix date suffix ext
Cutput files |probav_t | [WYY v] |i | |img |
Parameters |
Data set | LEVEL3/NDVI/NDVI |
EMVI HDR.
Item Value Remove
General -

Description | % /DESCRIPTION %

Comment |%,'PRODUCT_REFEREI\JCE% Version %PRODUCT_| |

Sensor |PROBA V

Spatial
Map Info |%,PLEVEL3;NDw,rr~JDwmAPPING%

Map System |

Magic Column | 1.5

Magic Record |1.5 -
<

Convert HDF5 to ENVI Scenario example
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3.41. Convert Periodicity

Goal

Convert time series of images (vegetation indices (VI) such as NDVI and SAVI or biophysical state variables
such as fAPAR, fCover or LAI) with any frequency between 1 and 30 days to daily, dekadel or monthly
series.

Parameters
The tool is based on the same algorithms as the Smooth tool, hence apart from the specifications of the
input data periodicity, the parameters -as far as applicable- are the same as those for the Smooth tool.

specification of the input periodicity
e the number of days per period: the input periodicity can range between 1 and 30 days;

Basic assumption is that every annual series restarts at January 1. The start day of every next period (or
composite) is then simply obtained by adding as this number of days to the previous start date, until the
end of the year is surpassed.

e account for leap years;

Leap years can raise problems. Normally, the 29th of February is accounted for in the enumeration of the
time series, but this particular day can be skipped as if it wouldn’t exist.

e periods per year;

The last period in the year mostly comprises a deviate number of days. And as shown in table below, for
most periodicities two possible solutions are equally possible. Via number of periods per year, the number
of days in the last period can be derived, for normal and leap years.

Per |1|2(3|4|5(6|7|8|9|1011(12|13|14|15(16|17|18|19(20|21|22|23(24|25|26|27(28|29|30
NpY1/365(182/121/91|73|60|52({45|40|36 (33 (30(28|26(|24(22(21|20|19|18|17|16|15|15|14(14|13|13|12 |12
DI1 (1|3|5|5|5|11|8|13|14|11|13|17|14|15|20(29|25|23(23|25|29(35|43|29|40|27|41|29|46|31
NpY2/365|183|122{92 (73 |61|53(46|41|36(34(31(29|27|25(23(22|21|20|19|18|17|16|16|15|15|14|14|13 |12
pDI2 (1|1(2|1(5(5|1(|5|5|11|2(|(5|1|1|5(13|8|5|4(|5|8|13|20(5|15|1 (14| 1 |17|31

For most periodicities (humber of days per period: 1-30) two solutions are possible for the number of
periods per year (NpY1, NpY2). DI1 and DI2 indicate the number of days in the last period (NB: For leap
years -when accounted for- DI1 and DI1 should be incremented by 1). The greyed periodicities are
exceptions because NpY1=NpY2 (number of days per period = 1/5) or because they are treated differently
(number of days per period = 10/30).

Periodicity 10 follows the common convention where each year comprises 36 periods (“dekads”), always
three per month and starting on days 1/11/21. The first two dekads always count 10 days, while the third
one has a variable number of days (8-11). In such case, the number of periods/dekads per year is fixed to
36, and the leap years are always accounted for.

Periodicity 30 follows the civil year convention where each year comprises 12 months, each with its specific
number of days. In this case, the number of periods/months per year is fixed to 12, and the leap years are
always accounted for.
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Tool

File Help
eneral:| Specfication
Input series
Days in Period |7 Periods per Year |52 Account for leap years
Startdate |20000101 End date |20001231
Input path |D:\SpiritsProjects\ASIS\IMG\S7 NOAA NDVI E]
prefix |aw date :YYPP - suffix i
Max.missing |0
Replace missing @) Mone () Previous year
Path
prefix date suffix
Copy before start |4 Copy after end |4
Qutput series
Periodicity |Dekad -
Startdate |20000101 End date |20001231
Qutput path | D:\SpiritsProjects \ASISIMG\Conv Per 510 NOAA NDVI E]
prefix |at date YY'I'I' - suffix |i
Parameters
Min. doudfree val. |0 BgMax.missing val. |75 [7] Extrapolate tails
[T] Create VAR/MTA files
Convert periodicity tool - general parameters example
E
Help
YmaxDip |0.12 Eliminate local minima if difference to both neighbours exceeds Ymax
PreMaxTop (0.4 Eliminate local maxima if difference to both neighbours exceeds Preh
PreMaxGap |40 Keep gaps longer than this nr. of DAYs, reset to 'Min. doudfree val'

PreMaxGapMsk |REF\snowmsk.img E] Apply optional BYTE SnowMask-IMG: only apply PreMaxGap for pixel
Smooth

[ MEAN | SWETS | WHITTAKER|

SwWmax [1.5 Regression weight for local maxima
Swimin |0.0050 Regression weight for local minima
SwWplane 1.0 Regression weight for planes (same value as 2 neighbours)
SwiVslope 0.5 Regression weight for all others in regular profile
SwiWedge 0.5 Regression weight for Left/Right edge point in profile
SwWinR |50 Length in DAYS of regression window: regression parms {A,B)
SwWinC |50 Length in DAYS of combination window: regression applied to t
SwCI |0 Confidence Interval in %, for outlier correction with CHI2-test

Post-Smooth

PostOver |:| Remove some of the apparent over-estimations. DANGEROUS, BES1
PostUnder Reset estimates which are below the original value
PostMax | -1.0 Reset all estimates > PostMax to this PostMax (0=skip test, -1=use
| [ ] ¢

Convert periodicity tool - specifications example
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3.42. Flag VGT NDVI

Goal
Add flags from status mask IMG and land mask IMG to SPOT-VGT NDVI IMG.

Context

NDVI and Status Mask (SM) SPOT-VGT images can be imported from e-STation, DevCoCast and CTIV. After
conversion one ends up with two IMGs (NDVI, SM) in the correct ENVI-GLIMPSE format but with the
original contents as provided by CTIV. There are two problems:

e For the further analysis it is annoying that the full information is spread over two separate IMGs. It would
be easier if the most significant information of the SM (snow, cloud, sea, error) would be transferred as
flags to the NDVI-image.

e The Land/Sea bit in the SM is not really useful, for two reasons:

o Along the coasts, a wide rim of sea pixels is marked as land.

o During the local winter the high latitude pixels (no light) have value 0 in all the S10-images, incl. the SM.
Thus in that case, the land/sea distinction is completely lost.

Import from e-STation (TIF files)
The e-Station files have the following features:

e The filenames (at least for the samples we received from JRC) are GLIMPSE compatible:
YYYYMMDD_NDV.tif and YYYYMMDD_SM.tif. That is: prefix=none, date format=1, suffix=_NDV/_SM). If
the original filenames would be different, they can be adapted in advance with the Rename utility.

e The contents of the files is identical to the ones distributed by CTIV, only the format has been modified
from HDF4 to TIF. Fortunately, the information from the CTIV LOG file has been included, so the TIFs do
contain the full map information.

The import (conversion from TIF to ENVI-IMG/HDR) can be realised with the Generic Import tool. One must
only take care that the date fields in the HDR are correctly filled: DATE=YYYYMMDD, DAYS=10 (or maybe
sometimes 1 for S1-composites). In the single file mode this must be done manually, in time series mode,
the dates are automatically filled (though not DAYS=10/1!). Lacking date information will always raise
problems in later steps. For the rest, the HDRs are OK (map info, etc.). Of course, the procedures must be
repeated separately for both image types (NDVI, SM).

Import from DevCoCast and CTIV (HDF4)
The VGT-data distributed by DevCoCast have exactly the same format as the original ones from CTIV:

e One HDF for each image layer. CTIV provides 11 layers/HDF in each composite: 4 reflectances (Blue, Red,
NIR, SWIR — falsely called MIR), 4 angles (SZA, SVA, VZA, VAA), a time grid (registration date/time), NDVI
and the status mask (SM). DevCoCast only distributes the most relevant NDVI and SM.

e An ASCll-formatted LOG file provides all ancillary information: period (51/510), start date, map info, etc.
— though not the spectral scaling of the data (this is only provided in the CTIV-website!). On the contrary,
the HDFs contain the image data and two “tags” with the numbers of columns and records, but for the
rest they are “empty”.

o Files are called nnnn_suf.ext, with nnnn a sequential number (mostly 0001) and suf a specific suffix. For
instance, a DevCoCast VGT-S10 might comprise the files 0001_NDV.hdf, 0001_SM.hdf and 0001_LOG.txt.

e To note that CTIV and DevCoCast mostly distribute the data in ZIP-form.
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For the import (conversion to ENVI-IMG/HDR) several methods can be followed, e.g.:

e Generic Import tool: It works but as the HDFs only contain the minimum set of ancillary information, the
generated HDRs are quite deceiving: no map info, sensor, date, etc. This can be solved using the and
Adapt HDR option in the importer, but it involves some work.

e VGTextract: Users who receive their VGT-data from DevCoCast automatically dispose of the VGTextract
software. This very program also contains a module to “export” the HDFs to the desired ENVI-format.

Parameters

e the NDVI IMG;

e the status mask (SM) IMG;
e the land mask IMG;

e the output IMG.

Tool

Flag VGT NDVI 3
File:
ND¥I-Image: mustbespecified

Parameters

NDVI-Image | [..]
Status Mask. | |B

[] Use Land Mask | |
Cutput Image | |G

Cancel

Flag VGT NDVI example
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The program does the following:

e The input NDVI-image is copied but all digital values are shifted downwards with 5 units. So the range [0 -
255] becomes [-5 — 250], but to maintain the BYTE data type the negative values are reset to 0. That is no
problem, because they represent NDVI-values of -0.08 to -0.10, which can only be water, snow or deep
clouds. This of course changes the scaling:

o CTIV: NDVI [-0.10 — +0.92] =-0.10 + 0.004 * V [0 — 255]
o Now: NDVI [-0.08 — +0.92] =-0.08 + 0.004 * V [0 — 250]

e So in the output image, the upper digital range [V=251-255] is now available to store flags. As in MARSOP,
these go as follows: 251=missing or error, 252=cloud or cloud shadow, 253=snow/ice, 254=water,
255=background (not covered or unknown).

o If no Land Mask (p3) is provided, the flags are solely assigned on the base of the SM:

o Errorsin RED/NIR — 251

o Cloud/shadow 252
o Snow/ice 253
o SM=0 255 (water & boreal pixels in winter)

In this case, there are no pixels with flag 254. Moreover, the false land rims along the coasts remain.

o If a Land Mask (p3) is provided (recommended), it must be BYTE and all positive values are considered as
land, the O-values as water. We mostly use GLC2000 for this goal. In this case the flags are assigned as

follows:
o If Land Mask=0 254 (water, so the rest should be land)
o If SM=0 255 (very exceptional)
o Errors in RED/NIR 251
o Cloud/shadow 252
o Snow/ice 253

|»

Flagged VGT-NDVI for Morocco: left without, right with Land Mask (GLC2000).
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3.43. Reproject SHP
Goal
Project/re-project ESRI shape (SHP) files.

Besides the actual SHP (re-)projection, the input SHP can be restricted to an ROI, thereby limiting the
output SHP to those features whose geometry intersects the extents defined by the ROI.

Parameters
The tool is based on the ogr2ogr utility from the OGR utilities (OGR Simple Features Library; OGR is a part of
the GDAL library).

The ogr2ogr syntax used is as follows:

ogr2ogr [-spat xmin ymin xmax ymax [-clipsrc spat_extent]]
[-t_srs EPSG:epsglogc wkt file|ESRI::esri_wkt file]
[-s_srs EPSG:epsglogc wkt file|ESRI::esri_wkt file]
-f ESRI Shapefile
-overwrite
output shp
input shp

These parameters are captured in the Ul as follows:
e the input SHP coordinate system (“Spatial Reference Set” — SRS) can be specified via:

o the metadata of the input SHP itself (if present);

o an EPSG code (for instance EPSG:27700 is the British National Grid);

o a file containing the SRS in OpenGis Well Known Text format (OGC-WKT);
o a file containing the SRS in ESRI Well Know Text format (ESRI-WKT).

e the SRS for the output SHP can be specified via similar options.

In case the “Input file” option is selected for the output SRS, it means there will be no actual reprojection as
such, since the input and output SHP will have the same SRS. This configuration can be used for example to
extract an ROI from a SHP file.

o the ROI can be specified via:

o the input file, meaning ogr2ogr will use the SHP as-is (the ogr2ogr “-spat” parameter is not used).

o X/Y coordinates. In this case, the extent is to be specified via the X min, X max, Y max and Y min
coordinates. These coordinates need to be specified according to the selected input SRS;

o an existing HDR. The extent (X min, X max, Y max, Y min) values are then calculated from the values
found in the “map info” entry of this HDR, and passed to ogr2ogr as in previous case.

In case the ROl is actually specified (via X/Y or HDR) the output SHP will be limited to those features whose
geometry intersects the extents defined by the ROI. These features can optionally be clipped to the extent
via the “Clip to ROI” option.

Remark: in some cases (especially with projection systems which are not globally valid) omitting an explicit
ROI can yield unpredictable results.
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Tool

Reproject SHP - @

File Help
Files
Input SHP ita\Global Data\SHP Files\Diva Gis'Original \countries.shp [I]
Qutput SHP | D:\Spirits Data'Global Data\5HP Files'countries_Bonne.shp E]

Input SHP Spatial Reference Set

@ Inputfle () EPSG @) OGCWKT (@) ESRIWKT
EPSG Select input SHP (EPSG 4326 - “WGS 84”)

WKT

Input ROL
@ Input file ® XN () HOR-file !

X min

X max

¥ max

¥ min

HDR-file
Clip to ROI

Output SHP Spatial Reference Set

O Inputfle ) EPSG @) OGCWKT @) ESRIWKT : .

EPSG 3035 Select

WKT |D:\SpiritsProjects\Spirits Test\PRF\World_Bonne.prf E]

[ Cancel ” Execute ]

Reproject SHP Tool example

]
%

¥

output SHP (Mollweide)
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Info buttons:

Via SRS “Info” buttons, the selected input and output SRS can be validated and examined. Subpanels will
show the validation result and detailed information in Well Known Text format (OGC type).

Once these panels are activated, they can remain on the screen while selecting other SRS sources.

The validation validation and the information retrieval for an SRS is based on the gdalsrsinfo utility from the
GDAL utilities as described for the Reproject IMG Tool.

Reproject SHP @ Reproject SHP Target SRS Info M

File Help File
Files
Input SHP | es\Natural Earth'Graticules\ne_110m_graticules_10.shp E] : Validate Succeeds
|
Output SHP |ata\Global Data\SHP Filesine_110m_graticules_10_Robinson.shp E] I DROJCS ["Werld Dobinsen®

GEOECS["GCS5_WES_1584™,

Input SHP Spatial Reference Set DATUM["WGS_1984",
SPHEROID["WGES_B84",8378137,298 257223583]],

@ [@] 0\ 3] 0
@ Input file “) EPSG ) OGC-WKT  (7) ESRI-WKT _ PRIVEM [ "Cresmyich® 0],
EPSG |4326 UNIT["Degree", 0.017453252515943255]],
I PROJECTICN ["Rokinson™], I
WKT DARAMETER["False Easting”, 0],
PARRMETER["False Northing™ 0],
Input ROI PARRMETER["longitude of center™ 0],
] - i _ _ fl I [ UNIT["Meter™, 11, I
@ Input file © xK [EREE AUTHORITY ["EPSC™, "54030"]]
® min
X max
Y max
¥ min
HDR-file
Clip to ROI

Qutput SHP Spatial Reference Set

) Inputfile  (7) EPSG ) OGC-WKT (@) ESRI-WKT Info
EPSG (3035 Select
WKT |D:\SpiritsProjects\Spirits Test\PRF\World_Robinson. prf E]

’ Cancel ” Execute ]

Reproject SHP Tool example Output SHP SRS Info panel

Via the Input SHP “Info” button, the information from the selected SHP file can be examined. This
information originates from the gdalsrsinfo utility from the GDAL utilities. The gdalsrsinfo syntax used is as
follows:

gdalinfo -so input shp input shp filename
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example: some IMG & SHP Projections

| Lol NN
2 : ‘}
WGS 84 N
TR A A N
Ty T T
» \ < ‘ g . I ’ ;_ ". / % “
ANNNRREREEE ENENEDE

Van der Grinten Bonne
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example: clipping

output SHP: ROl around Belgium—clipped

output SHP: ROl around Belgium—not clipped output SHP: ROl inside Belgium—not clipped
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3.44. Rasterize SHP

Goal
Rasterize an ESRI shapefile (SHP) into an ENVI raster image file (IMG).

Parameters
The tool is based on the gdal_rasterize utility from the GDAL Utilities (Geospatial Data Abstraction Library
from the Open Source Geospatial Foundation).

The gdal_rasterize syntaxes used are as follows:

gdal rasterize -a attribute_name -1 layername -of ENVI
-a_nodata nodata_value -init nodata_value
-co INTERLEAVE=BSQ
-te xmin ymin xmax ymax
-ts width height
-ot {Byte, Intlé6, Int32, Float32}
src_datasource dst_filename

gdal rasterize -a attribute_name -1 layername -of ENVI
-a_nodata nodata_value -init nodata_ value
-co INTERLEAVE=BSQ
-te xmin ymin xmax ymax
-tr xres yres
-ot {Byte, Intl6, Int32, Float32}
src_datasource dst_filename

These parameters are captured in the the Ul as follows:
e the output IMG framing. Three options are available:

o in terms of the map info from an existing HDR file;
o in terms of corner coordinates (X / Y) and resolution (Xres/Yres);
o in terms of corner coordinates (X / Y) and IMG size (columns/records).

e the rasterized data type. Byte(8 bit, unsigned), Integer (16 bit, signed), Long (32 bit, signed) or Float (32
bit);

e the name of attribute of which the values will used as raster values in the IMG. The selected attribute
should have numerical values, in the range of the selected data type. The attributes available in the SHP's
DBF file can be viewed and selected via the chooser button;

o the flag value to be used for missing data (also used as initial value for all pixels in the resulting IMG);

Remark:

To give the user an indication if gdal_rasterize recognises the input file, there is the "Info" button on the
panel (only in case of "Single File"). This button opens a window which shows the result of another utility:
ogrinfo. In case gdal recognises the current input file, ogrinfo, will list various information in this window.
The content of this info-window can be saved as a text file via its File menu.
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Tool
Rasterize SHP & Remark:
File Help
e the SHP and DBF files are mandatory;
Files . . . . .
e in case no PRI file is present the map info in the
: Single File:| Lisk of files . .
! resulting IMGs HDR will be Unknown;
Input SHP |D:'l,SpiritsSampIes'l,SHP'l,countries.shp |E]
Qutput IMG | \SpiritsSamplestAfricalREF\AfricaCountries.img |E]
Frarming
Specify Framing via () ColfRec (3) ¥Res/YRes (O HOR-file
min |-26 | wmax [0 |
Ymin |-35 | tmax [38 |
Columns | | Records | |
%Res [0.1875 | tres  [o.187s |
HDR-file | ...
Farameters
Rasterized datatype |Integer(16 bit, signed) v|
Attribute | OBIECTID [
Mo data flag |D |
Adapt HDR
Adapt Yalue Remaove
General ~
Description |Rasterize Fram countries,shp - wgk resolution | O W
Cormment | | [F
I ] W
Rasterize SHP Tool example
Rasterize SHP E| Rasterize SHP
File
1503 1502 FIPS
GDAL info for File: countries.shp S ALA A A ~
. |ATG a1} A
2012/06/12 10:53:32 INFO: Executing ogrinfo.exe GUM Gu G
ZO1Z/06/18 10:E53:32 INFO: parameter(l) : D:ySpirit: GTM aT GT
ZO1Z/06/18 10:E53:32 INFO: parameter(Z) : countries GEY G Gk D
2012706718 10:53:32 INFO: GIN GH Y
INFO: Open of "D:%SpiritsSamples’SHP\countries.shp' GME W Pl
using driver "EZRI Shapefile' successful. GLY &Y GY
HTI HT HA
Layer name: countries . [HME H Hr
Geometry: Polygon HM Hr HO
Feature Count: Z65 HEG HE HE
Extent: (-180.000000, -90_000000) - (180.000000, S3.6& ARG AR AR
Layer SRS WET: . UMI LI W
GEOGCS ["GCS_WES_1934", HUM HU HU
DATUM["WEE_15984", 15L 15 i
SPHEROID [ "WGS_1984", 6378137, 0,298, 2572235631 ] IND N i
PRIMEM["Greenwich",0.0], DN s} i}
UNIT["Degree”,0.0174532325199433]] RN IR iy
OBJECTID: Integer (3.0) IR jls] 12
MAME: String (80.0) IRL IE EI
I503: String (80.0) MM 1M ™
I50Z: String (4.0) ISF. IL 15
FIPS: String (6.0) ARM AM A
COUNTEY: String {(75.0) 4 ITA i i
ENGLISH: String {(50.0) 1AM Al M
FRENCH: String (50.0) PN P i
SPANISH: String (50.0) LI LM W0
LOCAL: String (54.0) JEY IE IE
Fal: String (55.0) LIMI LI W Z
WAS_IS0: String (4.0) v oo o ] 2
< >

Rasterize SHP - info panel example Rasterize SHP - attribute selection panel example
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Rasterize mask and regions IMGs example

In this example an SHP for the Mozambique regions is rasterized. Examination of the DBF file shows the file
has multiple attributes. Attribute ID_0 is a constant value for all regions, attribute ID-1 gives a region-id
from 1 - 10. Rasterizing this file to attribute ID_0 gives an IMG which can be used as a mask. Rasterizing this
file to attribute ID_1 gives an IMG which can be used as a regions-IMG for RUM extraction.

Rasterize SHP X Rasterize SHP 3
File Help
o0 190 MNAME_0 D1 MNAME_1
Files 153 MOZ Mozambique |1 Cabo Delgadol
= 153 MOz Mozambique |2 3aza
153 MOZ Mozambique |3 Inhambane
153 MOz Mozambique |4 Manica
Input SHP | Da\Camvert ML GADMMOZ_admt shp .. |(Infa ] = o Mozambiaue 5 MapLto
Qutput MG |D1\Convert\OUT\GADMIMOZ _msk.img [ 153 MOz Mozambique |6 Mampula
153 MOZ Mozambique |7 Massa
153 MOz Mozambique | Safala
F— 153 MOZ Mozambique |2 Tete
9 153 MOz Mozambique |10 Zambezia
Specify Framing via () CalfRec (#) ®¥ResffRes () HDR-file
min [30.183 | wmax |40.783 |
¥ min |-26,8080 | ¥ max |-10.1205 |
Columns | | Records | |
KRes 01875 | vres  |o.1875 |
HOR-File | ..
Parameters
Rasterized datatype |Byte (8 bit, unsigned) w |
Attribute | 1D_0 |
Mo data flag |D |
Adapt HDR
[ adapt Yalue Remove
General »~
Description | | B
Comment | |
I ] b 4 >
Gres ) (o ]

rasterized with attribute "ID_O" (constant 153 for rasterized with attribute "ID_1" ( values 1-10 varies
each region ) over the regions)
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3.45. Area Fraction IMGs

Goal

Create low resolution Area Fraction IMGs (AFls) from a high resolution classification IMG (hard
classification). Typically AFls will be used in the Extract RUM tool (starting with low resolution IMGs and a
high resolution land cover classification IMG).

Parameters

The tool can operate in two modes. In the "Thinning" mode, the resolution of the original (high resolution)
classification IMG is degraded by an integer factor, its framing is kept as is. In the "Resampling" mode, the
original classification IMG is resampled to obtain the required resolution and framing.

Parameters for both cases:
o the high resolution hard classification IMG;

This IMG must be a classification (HDR entry file type = ENVI Classification) of a byte data type (HDR entry
data type = 1), and its HDR file must contain the classes entry (e.g. classes = 230).

e the output directory where the resulting AFIs should be stored;

e the filename prefix for the AFls. The created AFls filename structure will be: prefixCCC.img, with CCC the
Class-ID's (example: Globcover_011.img). An AFl will be created for each class;

e the AFls data type: byte or integer. The AFls physical values are percentages (0.0-100.0). In case of byte
data type they will be scaled (digital values) 0 - 200, in case of integer data type 0 - 1000;

e the operation modes:

o Thinning: in case the framing of the required AFls have the same framing as the input classification
IMG, and their resolution is an n-fold of that of input classification IMG;

o Resampling: in case a resampling the input classification IMG is needed obtain the required framing
and resolution.

Parameters for Thinning:

e the ROI to be extracted,;
o the window size (side of the window square of input pixels to be combined into one output pixel);

The ROI can be specified in terms of IMG coordinates (Columns / Records), Map coordinates (X / Y) or Map
coordinates from an existing HDR file.

Parameters for Reampling:

e an existing HDR file specifying the ROl to be extracted in its required framing and resolution.
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Tool

[5_(| Area Fraction IMGs f@

Area Fraction IMGs

File Help File Help
Files Files
Input IMG |D:'l,SpiritsSampIes'l,Somalia'l,REF'l,GIobcov_SOM.img |[I] Input IMG |D:'l,SpiritsSamples'l,REF'l,Globcov.img |[I]
output directory |D:lSpiritssamples\Somalis) GLOBCOVER_AFI ] Output directory |D:lSpiritsSamplesiSenegall GLOBCOVER _AFT [
Prefix filenames |Globc0ver_nFI | Prefix filenames |GIObc0ver_rF_nFI |
AFI Datatype () Byte (8 bit, unsigned) () Integer {16 bit, signed) AFI Datatype (%) Byte (3 bit, unsigned) () Inkeger (16 bit, signed)

AFT creation method AFI creation method

Thinning | Resampling Thinning | Resampling |

Region Of Interest (RO Cutput Framing/Resolution HOR. | 3alt510_MOYTywt0001i, hdr [Z]

Specify ROIvia () ColfRec () Map coord, (%) HDR-file

lefocoumn [ | ¢t-28s0)
gight column [2050 | 1 - z8s0)
Upper record l:l 1 - 3650)
Lower record l:l ({1 - 3650)

gmin [40570550 | {40.87053600 - 5155603600 )

% mas |:| £ 40,67053600 - 5155305600 )

gmax [120000000 | £-1,68303570 - 12,00446430 )

¥ [250000een | (-1,68303570 - 12,00446430 )

HDR-file: |itsSamplesisomalials10_NDVIwto0otihd .. ]

Parametars

Window size {2 - 2850)

[ Cancel H Execute ]

[ Zancel ]| Execute |

Area Fraction IMGs Tool -thinning example Area Fraction IMGs Tool - resampling example

Remarks:

e only 'non empty' AFls are created (at least 1 pixel with AF>0);
e a 'garbage-AFl' containing the AF's for all non-classified pixels (filename: prefix000.img) and additional

VAR and MTA files (file names: prefix.VAR and prefix.MTA) are always created.
e the sum of the pixel values of all created AFIs will be 100%.;
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AFls example
example: area fraction IMGs from Globcover classification for Somalia ROI.

Mo data (burnt areas/clouds. . )

Fost-flooding orirrigated croplands (or aquatic)

Rainfed croplands

Mosaic cropland (50-70%) /vegetation (grasslandishrublandforest) (20-50%)

Mosaic vegetation (grassland/shrublandiforest) (50-70%) / cropland (20-50%)

Closedto open (=15%) broadleaved evergreen or semi-deciduous forest (=5m)

Closed (=40%) broadleaved deciduous forest (=5m)

Open (15-40%) broadleaved deciduous forestiwoodland (=5m)

Closed (=40%) needleleaved evergreen forest (=5m)

Open (15-40%) needleleaved deciduous or evergreen forest (=6m)

Closed to open (=15%) mixed broadleaved and needleleaved forest (=5m)

Mosaic forest or shrubland (50-70%) / grassland (20-50%)

Mosaic grassland (50-70%) / forest or shrubland (20-50%)

Closedto open (=15%) (broadleaved or needleleavedievergreen or deciduous) shrubland (<5m)
Closed to open (=15%) herbaceous vegetation (grassland savannas or lichensimosses)
Sparse (=15%) vegetation

Closed to open (=15%) broadleaved forest reqularly flooded (semi-permanently or tempararily) - Fresh or brackish water
Closed (=40%) broadleaved forest or shrubland permanently flooded - Saline or brackish water
Closed to open (=15%) grassland or woody vegetation on regularly flooded or waterlogged soil - Fresh hrackish or saline wi:
Arificial surfaces and associated areas (Urban areas =50%)

Bare areas

Water hodies

Fermanent snow and ice

input high resolution hard classification IMG
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1 14 d:\spiritssamples\somalia\globcover_afi\globcover afi01l4
2 20 d:\spiritssamples\somalia\globcover_ afilglobcover_ afi020
3 30 d:\spiritssamples\somalia\globcover_ afi\globcover afi030
4 40 d:\spiritssamples\somalia\globcover afi\globcover afi040
5 50 d:\spiritssamples\somalia\globcover afi\globcover afi050
6 60 d:\spiritssamples\somalia\globcover_ afi\globcover afi060
15 160 d:\spiritssamples\somalia\globcover_afi\globcover afil60
16 180 d:\spiritssamples\somalia\globcover_ afi\globcover afil80
17 190 d:\spiritssamples\somalia\globcover_ afi\globcover afil90
18 200 d:\spiritssamples\somalia\globcover_ afi\globcover afi200
19 210 d:\spiritssamples\somalia\globcover_afi\globcover afi210
20 0 d:\spiritssamples\somalia\globcover afi\globcover afi000

extract from Globcover_AFl.var

AF of class 20 (K20) AF of class 30 (K30) AF of class 40 (K40)

class ID 20 class ID 30 class ID 40...
(Mosaic cropland / vegetation) (Mosaic vegetation/ cropland)

AF of class 140 (K140)

class ID 140.... class 210: Water bodies
created AFl IMGs
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3.46. Extract RUM

3.46.1. General

Goal
Extract regional and unmixed mean values from IMGs by overlay with regions (administrative or other) and
Land Use data maps.

Parameters

e the Sensor from which the values will be extracted;

e the Variable from which the values will be extracted;

e an SPU file, Unmixing specification file, containing the detail specifications for the extraction;
e a selection whether or not the extracted data table is to be preceded with its legend;

Optionally the extracted data can be uploaded directly into the projects RUM database, used to visualize
them via the RUM Chart utility. If so, additional parameters are:

e the Regions Set containing the Regions used in the extraction;
e the Classes Set containing the (land use/land cover) Classes used in the extraction;

Remark: the Sensor, Variable, Regions Set and Classes Set need to be defined in the projects RUM database

in advance.

Tool
Extract RUM X
File Help

Files

Input IMG |icsSamplestSomalia)s10_MDYTWE0001i.img ... |

Qutput rum file Jles|Somalizis10_NDVI_RUMYE0001i.RM [ ]

Parameters

Sensor | VGET R |

Yatiable | NDVI v

SPU specification |em0'|,SP><'|,GLC Somalia.spu |[ ]

[ Inchude explanations

Upload
[] Upload to RUM database

Regions Set

Classes Set

’ Cancel ” Execute ]

Extract RUM example
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Time Series

Extract RUM X]
File Help

RUM exkraction scenatio

Scenario |RUM Extract NDVI Somalia DT mew | [ view || Ede |

Time Series

Start date | 20000101 | {Format VYYYMMOD)
End date |20061231 | (Format YYYYMMDD)

[ Zancel H Execute ]

Extract RUM Time Series example

Scenario
RUM extraction scenario b__<|
File Help

General scenario parameters

Scenario name |RUM Extract NOWI Somalia |

Input direckaory |D:'I,SpiritsSampIes'l,SomaIia'l,SID_NDVI |E]
prefix date suffix

[t | [yyrT i |

Output directory |D:\SpiritsSamplesisamalials 10_NDYI_RUM [
prefix date suffis

|+t | [vvrT i |

RUM extraction pararmeters

Sensor | VGET R |

Yariable | MDY v

[ Include explanations
RUM specification File
SPI specification |emo'l,SP><'l,GLC Somalia.spu |[ ]

Upload
Uplaad ko UM database
Regions Set |Somalia E"3 |
Classes Set |GLC 20005 cls v

Extract RUM Scenario example



SPIRITS Manual Page 245 of 404

3.46.2. SPU File: Unmixing specification

Description
An SPU file, Unmixing specification file, contains detail specifications for the Extract RUM tool and time
series. These files can be created and edited with the SPC-editor.

Editor
SPU: Unmixing X]
File Help
Regions
Regions IMG |D:'I,SpiritsSampIes'I,P.Frica'l,REF'l,countries.img |G
Reqion Id's subset |D:ISpiritSSamples'l,AFrica'l,REF'l,LimitCnuntries.txt |B (Optional)

Land Use/Cover

Import from Classes Set |— Vl [ Import ]

Mo Land Use classification | Hard classification | Area Fractions

Classes [Ma |D:'l,SpiritsSampIes'l,.ﬁ.Frica'l,REF'l,gIc2DDD_5c|asses.img |G
Class ID lass Abbreviation

1 Cropland

4 Foresk

z 5rassland

3 Shrubland

Clear ” Aadd ” Remove

Oukpuk
Output type () Regional mean values (") Regional event frequencies

[ Cancel ]| ok

General parameters

e Qutput type:

o regional mean values;
o regional frequencies.

In case regional frequencies are to be extracted, the event of which the frequencies will be calculated
needs to be specified by via:

o the event range (minimum and maximum physical value)
o the event type (values occurring within the specified range or beyond the specified range);
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e Regions IMG: (mandatory) IMG with Region-ID per pixel.

F
0]
>
S
o

2680
2681
2682
2683
2684
2685
2686
268T
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699

Regions IMG example

The Regions IMG must be of an integer data type.
The Regions IMG and the IMGs the values will be extracted from, must have identical geo-referencing.

The Regions IMG HDR file must contain the values entry. The region-ID's must belong to the [Vlo,Vhi]
interval. All region-ID's must be greater than 0 (thus also Vlo).

values = {ID, -, 2682, 2699, 2682, 2699, 0, 1}

Example: values entry in a Regions IMG HDR file: values = { Vname, Vunit, Vlo, Vhi, Vmin, Vmax, Vint, Vslo }

In case the extracted data will be uploaded into the projects RUM database, the ID's in this Regions IMG
must agree with the Id's of the Regions contained in the selected Regions Set from the database: this Id is
one of the links between the data extracted by the Extract RUM tool and the data imported into the RUM
database.
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e Region Id's subset: (optional): an ASCII text file specifying region-ID's to include in the extraction. The
purpose of specifying such file, is to limit the extraction to a subset of the actual region-ID's in the
Regions IMG. In case this file is not specified, the extraction will include all region-ID's (in the [Vlo,Vhi]
range) found in the Regions IMG.

Typically this would be a 'comma-separated values' (CSV) file. The first value on each line should be a
region-ID to include. Lines not starting with a numerical value will be ignored.

'2682, Awdal, Awdal

'2683, Bakool, Bakool

'2684, Banaadir, Banaadir

'2685, Bari, Bari

2686, Bay, Bay

2687, Galguduud, Galguduud

'2688, Gedo, Gedo

'2689, Hiiraan, Hiiraan

'2690, Jubbada Dhexe, Jubbada Dhexe
2691, Jubbada Hoose, Jubbada Hoose
'2692, Mudug, Mudug

'2693, Nugaal, Nugaal

'2694, Sanaag, Sanaag

'2695, Shab.Dhexe, Shabeellaha Dhexe
2696, Shab.Hoose, Shabeellaha Hoose
'2697, Sool, Sool

'2698, Togdheer, Togdheer

2699, Wogooyi Galbeed, Wogooyi Galbeed

Example: Region Id's subset file, limiting the region-ID's included in the extraction by inserting a .

Remark: In case the extracted data will be uploaded into the projects RUM database, the Regions Set and
its Regions need to be defined in the projects RUM database in advance. In that case an ASCII text file
containing all Regions in the Regions Set can be obtained via the Copy/Save As function of the Regions
Panel. This file can then be modified by any ASCII editor, and used as a Region Id's subset file. Removing a
region-ID could be done by deleting its line, or by inserting a non numerical (non-whitespace) character on
the first position of its line.

e the method to be used, depending on the land use/land cover information three methods are available:

o regional means: method without land use/land cover information;
o hard classification, using a Classes IMG. Each pixel belongs for 100% to a land use/land cover class;
o classification using Area Fraction IMGs (AFls, resulting from soft classification)..
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Parameters for Regional means method

In case no land use/land cover information is used, only the regional means ("Overall Mean") are

calculated: one mean value per region, without unmixing.

In this case no further parameters are required.

SPU: Unmixing 3

File:

Regions

Regions IMG | D:|SpiritsSamplestSomalia\REF|SOM_admi_TAMSAT resimg .. |

Region Id's subset | |G {Dptional)
Land Use/Cover

Import Fram Classes Set

Mo Land Use classification | Hard dlassification | Area Fractions

Help

Mo Land Uses - Overall Mean only

COukpuk

Output bype () Regional mean values () Regional event Frequencies

[ Cancel ]| Ok,

SPU for regional means example

Remark: The other methods (hard classification or area fractions) will also calculate the overall means

automatically besides the unmixed means.
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Parameters for Hard classification method

Besides the overall means (one mean value per region, without unmixing), the unweighted means are
calculated (one mean value per class per region).

Additional parameters are required: the (mandatory) Classes IMG and the (optional) Class ID's list.
e Classes IMG

A Classes IMG is required, containing the Class-ID per pixel. Each pixel belongs for 100% to a single land
use/land cover class.

IIIIE

B e b R =R

Classes IMG example

The Classes IMG must be of an byte data type.

The Classes IMG, the Regions IMG and the IMGs the values will be extracted from, must have identical geo-
referencing.

The Classes IMG HDR file must contain the values entry. The class-ID's must belong to the [Vlo,Vhi] interval
in range 1-255.

values = {GLC2000-classes, -, 1, 255, 1, 5, 0, 1}

Example: values entry in a Classes IMG HDR file: values = { Vname, Vunit, Vlo, Vhi, Vmin, Vmax, Vint, Vslo }

In case the extracted data will be uploaded into the projects RUM database, the ID's in this Classes IMG
must agree with the Id's of the Classes contained in the selected Classes Set from the database: this Id is

one of the links between the data extracted by the Extract RUM tool and the data imported into the RUM
database.
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e Class ID's list : (optional): a list of class-ID's to include in the extraction can be specified. The purpose of
specifying such list, is to limit the extraction to a subset of the actual class-ID's in the Classes IMG. In case
this list is left empty, the extraction will include all class-ID's (in the [Vlo,Vhi] range) found in the Classes
IMG.

SPU: Unmixing X
File Help
Regions
Reqions IMG |D:'|,SpiritsSampIesISomaIia'l,REF'l,SOM_adm1_'u'GT res.img |B
Region Id's subset | |G {Dptional)
Land Use/Cover
Import Fram Classes Set |- w | l Import l
Ma Land Use classification | Hard classification | Area Fractions
Classes IMG |D:'|,5|:|iritsSamples'l,Su:umaIia'l,REF'l,gIcZEIEIEI_ScIasses.img |B
Class ID Class Abbrewviation
1 Zropland
4 Foresk
2 Grassland
3 Shrubland
Clear ][ Add ][ Remove
COukpuk
Output bype () Regional mean values () Regional event Frequencies
[ Cancel ] [ ok |

SPU for hard classification example

Remark: In case the extracted data will be uploaded into the projects RUM database, the Classes Set and its
Classes need to be defined in the projects RUM database in advance. In that case the Class ID's list can be
imported from the selected Classes Set via the Import button. Subsequently the class-ID's not to be
included in the extraction can be removed from the list.
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Parameters for Area fractions method
Besides the overall means (one mean value per region, without unmixing), the weighted means are
calculated (one mean value per class per region, weighted by the AFI of that class.).

Additional parameters are a Class ID's list, with for each ID (land use/land cover) an AFI, which contains for
each pixel the fraction covered by that class, and a threshold value.

AF of class 20 (K20) AF of class 30 (K30)

AFl IMGs examples

SPU: Unmixing 3
File Help
Regions
Reqions IMG |D:'|,SpiritsSampIesISomaIia'l,REF'l,SOM_adm1_'u'GT res.img |B
Region Id's subset | |G {Dptional)

Land Use/Cover

Import Fram Classes Set |- vl l Import l

| Mo Land Use classification | Hard classification | Area Fractions |

Class I C... AFimage AF thre. ..
20 D:\SpiritsSamples) Somalial GLOBCOVER _AFT\Globcover_AFIDZ0.img |0
30 D:\SpiritsSamples) Somalial GLOBCOVER _AFT\Globcover_AFID30.img |[...J[0
Clear ][ Add ][ Remove
COukpuk
Output bype () Regional mean values () Regional event Frequencies

[ Cancel ]| ok |

SPU for area fractions example
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3.46.3. RUM File: Regional Unmixed Means

Description
The outputs of the Extract RUM tool and time series are so called RUM files (*.RUM). These are ASCII
'comma-separated values' (CSV) files, containing the extraction results.

2690, o0,0, O, 2, 1, 10, 20000101,100.000,100.000, 0.548, 0.097
2690, 1,1,100, 2, 1, 10, 20000101, 25.641, 25.641, 0.650, 0.052
2690, 2,1,100, 2, 1, 10, 20000101, 74.359, 74.359, 0.513, 0.084
2691, o0,0, O, 2, 1, 10, 20000101, 99.065, 99.065, 0.583, 0.099
2691, 1,1,100, 2, 1, 10, 20000101, 2.804, 2.804, 0.653, 0.043
2691, 4,1,100, 2, 1, 10, 20000101, 26.168, 26.168, 0.675, 0.057
2691, 2,1,100, 2, 1, 10, 20000101, 69.159, 69.159, 0.547, 0.089
2691, 3,1,100, 2, 1, 10, 20000101, 0.935, 0.935, 0.536, 0.000
2692, o0,0, O, 2, 1, 10, 20000101,100.000,100.000, 0.170, 0.036
2692, 2,1,100, 2, 1, 10, 20000101, 80.882, 80.882, 0.176, 0.036

Example: (part of a) RUM file.
Each entry contains twelve fields. These fields (from left to right) are:

e Region-ID: the region-ID's as determined by the Regions IMG specified in the SPU file;
e Class-ID:

o for overall regional means: O;
o for hard classification: the class-ID's as determined by the Classes IMG specified in the SPU file;
o for area fractions: the class-ID's as assigned to the AFls specified in the SPU file.

e unmixing method:

o for overall regional means: 0;
o for hard classification: 1;
o for area fractions: 2.

e threshold:

o for overall regional means: 0 (not applicable);
o for hard classification: 100 (not applicable);
o for area fractions: threshold values (%) assigned to the AFls specified in the SPU file.

e Sensor-ID: the id of the Sensor specified in the Extract RUM tool parameters;

e Variable-ID: the id of the Variable specified in the Extract RUM tool parameters;

e periodicity: the periodicity of the input IMG in days. This value originates from the "days" entry in the
input IMG HDR file. In case this entry is not available, the periodicity field value will be 0. In case the
extracted data will be uploaded into the projects RUM database, this value needs to be present, and
should be 1, 10, 30 or 360;

e date: the date of the input IMG in YYYYMMDD format. This value originates from the "date" entry in the
input IMG HDR file. In case this entry is not available, the date field value will be 0. In case the extracted
data will be uploaded into the projects RUM database, this value needs to be present;

e RA1: relative area 1 - lines with RA1 = 0 are considered to indicate a missing value;

e RA2: relative area 2;

e Mean: the calculated regional means or regional frequencies;

e Standard deviation;
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3.47. RUM to Database

Goal
Upload extracted RUM files into the projects RUM database, used to visualize them via the RUM Chart
utility.

Parameters
e the Regions Set containing the Regions used in the RUM extraction;
e the Classes Set containing the (land use/land cover) Classes used in the RUM extraction;

Remarks:

e existing database entries will silently be overwritten. In case the 'new' entry indicates a missing value
(RA1 = 0), the existing entry will be removed;

e in case none of the RUM file entries can be uploaded in the database, an error will be issued;

e in case not all RUM file entries can be uploaded in the database, a warning will be issued;

e evidently RUM file entries can only be uploaded if they honour the RUM file format and are complete
(e.g. date and periodicity fields must be present and valid);

e RUM file entries can only be uploaded if the Regions-ID and Class-ID in the RUM file entries are known in
the Regions Set and Classes Set specified in the tools parameters;

Tool
RUM to Database gl
File Help
Files
ist of RUM Files
Input RUM | nalisi510_NDVI_GLOBCOY_RUM|»E0001.RUM [ .. ]
Regions and Classes
Regions Set | Somalia v
Classes et |Globrow v
[ Cancel ] [ Execute ]

RUM to Database Tool example
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Time Series

RUM to Database fg|
File Help
RIUM ko Database scenatio
Scenatio |U|:|I|:|ad Somalia NDVI Gloveg | [ { [ Mew ] [ Yiew ] [ Edit ]
Time Series
Start date | 20000101 | {Format VYYYMMOD)
End date |20061231 | (Format YYYYMMDD)
[ Zancel ] [ Execute ]

RUM to Database Time Series example

Scenario
RUM to Database scenario D__<|
File Help

General scenario parameters

Scenatio name |Upload Samalia MDYT Gloveg |

Input directary |v|SpiriessamplesiSomalials10_NDVI_GLOBCOV_RIM (.. ]

prefix date suffix
|st | [srrr || |
Regions and Classes
Reqgions Set |Somalia v|
v

Classes Set | Globrow

| Cancel

RUM to Database Scenario example
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3.48. Reconvert RUM to IMG

Goal
Create IMGs, containing the RUM values per region, from a regions IMG and a RUM file extracted for these
regions.

Parameters

e the unmixing method. This method must be Overall mean, or it must be identical to the one used in the
RUM extraction;

e the Class Id (unless the Overall mean unmixing method is selected) of the land use/land cover class for
which the RUM values will be reconverted. These Class Id's must be identical to the ones used in the RUM
extraction;

o the Threshold (only in case the Weighted means unmixing method, aka Area fractions method, is
selected). These thresholds must be identical to the ones used in the RUM extraction;

e the regions IMG, using identical Region-ID's as the regions IMG used in the RUM extraction;

e an optional mask IMG and mask range. Pixels with values in the regions IMG, beyond the mask range will
be flagged in the output IMG;

e the spectral parameters of the output IMG. A minimal set can be specified manually, but preferably they
are specified via a reference HDR file. These parameters specify the data type and scaling of the values in
the output IMG. The minimal set of parameters consists of:

o the data type of the output IMG: Byte(8 bit, unsigned), Integer (16 bit, signed), Long (32 bit, signed) or
Float (32 bit);

o the values name and unit to be used (i.e. Vname, Vunit - optional);

o the minimum and maximum digital values of the significant range to be used (i.e. Vio, Vhi);

o the intercept and slope values of the linear scaling to be used (i.e. Vint, Vslo);

o the flag values to be used for pixels in flagged regions, for masked pixels and for pixels with missing
RUM values;

Reminder: The physical values in the output IMGs (in this case RUM values) are specified by:
Physical value = Vint + Vslo * Digital IMG value

with Vint and Vslo the intercept and slope specified in the values entry in the IMG HDR:

values = { Vname, Vunit, Vlo, Vhi, Vmin, Vmax, Vint, Vslo }.

Digital IMG values in the [Vlo, Vhi] range are considered significant, values outside this range are
regarded as flags.

e an optional QNQ file to be used as template. If specified, additional to the output IMG, an output PNG file
will be created, based on the created output IMG and the specified QNQ template. This PNG file will have
the same name and location as the output IMG, but with the PNG extension.

Remarks:

e the spatial features (projection, framing, resolution,...) of the output IMG, will be those of the regions
IMG. Typically the regions IMG used would be a thinned version of the regions IMG used for the RUM
extraction;

o the reference HDR file could typically be derived from the HDR of the original input IMG from which the
RUM values were extracted. It needs the entry "flags = {x=NoReg, y=Masked, z=Missing}" to be literally
present.
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Tool

Reconvert RUM to IMG

Help

File
Files
Single Fi irectary | List of Files |
Input RUM D\ SpiritsProjectslSpirits | L0YRUMISL0_NDVI_SENivE20120701i.RUM [
Qutput IMG | D:ySpiritsProjects|Spirits1101RUMLSLO_MDVI_SEN_IMG|wt2012070Li - OM.img [ ]
Parameters

Select Threshold

Regions IMa |D:'I,SpiritsProjects'l,Spirits1 10\ REFYSEM regions.img

(-]

[] Use mask IMG |

Upper wal. |

Use reference HDR |D:'l,SpiritsProjects'l,Spirits11D'l,IMG'I,SlD_NDVI_SEN'l,vt2DIZD?Dli.hdr

L]

Datatype

Values - Name |ND\-‘I-toc Unit |—

Min(¥la) [0.0 | Maxivhi [250.0 Ink. {¥ink} |-0.08

| slope(usio) |0.0040

|
|
| Masked [z520 | missing

Flags - Mo region |251 .0

[] create Guick Look Mew || Wiew

Edit

[ Cancel ” Execute ]

Reconvert RUM to IMG Tool example

NDWI - Jul 12012
00-03
03-08
0.6-

cloud/snow
sealback

original NDVI IMG from which RUM
values were extracted.

NDWI - Jul 12012

Ml o0-03
Bl o:-06
s

flagged in regions-IMG

reconverted IMG with NDVI RUM values
(overall mean) per region.
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Time Series

Reconvert RUM to IMG fg|
File Help

RUM ko IMG Reconvertion Scenario

Scenario |Rumimg - OM - SEN GCLS Hard RUM 510 NDVI | [ ] [ Mew ] [ Wigw ] [ Edit ]

Time Series

Start date |19980101 | {Format VYYYMMOD)
End date 20130117 | (Format YYYYMMDD)

[ Zancel H Execute ]

Reconvert RUM to IMG Time Series example

Scenario

Reconvert RUM to IMG Scenario
File Help

General scenario parameters

Stenario name |Rumlmg - OM - SEN GCLS Hard RUM 510 NDVI |

Input directory |DtiSpiritsProjectsiSpirisL 10RUMS10_NDVI_SEN ]
prefix date sufFix
|t | [vervmmop ~ || |
Qutput dirsctory |D:iSpiritsPrajects|Spirst 1DRUMS10_NDVI_SEN_IMG ]
prefix date suffix
|t ) v |[i-om |
Parameters

P —
Class Id l:l Select Threshold | |

Regions MG |\ SpiritsProjectsiSpirits | L0\REF\SENtregions. img ]

[ Use mask IMG | |

R Y |

Use reference HOR | D1\ SpiritsProjectsiSpirits1 100MGS10_NDYI_SEN{vt1 99804011 hdr ]

Datatype

Yalues - Name |NDUI-t0c |
Min{vlo} [0.0 | Mavhiy 2500 | megvinty [0.08 | Slope(vsio) [0.0040 |
|

Flags - Moregion [251.0 | Masked [252.0 Missing |253.0
Create Quick Look QNQ template [|QNGISEN Mean MOV ... |

Uni: |- |

EED

Reconvert RUM to IMG Scenario example
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4. RUM Statistics

4.1. RUM Database

4.1.1. Introduction
Each Spirits project contains a small in-process database to store RUM (Regional and Unmixed Means) data,
obtained via the Extract RUM tool.

The purpose of this database is to enable a fluent visualisation of this data via the RUM Chart utility.

Before actual RUM values can stored in the database, it needs to be accommodated with ancillary data
needed to identify the RUM values: the sensors, variables, regions and land use classes the RUM values
belong to.

The RUM values can be uploaded during the RUM extraction process, by the Extract RUM tool, or
afterwards by the RUM to Database tool.

Once the database is configured and data is uploaded, the available temporal series of RUM values (RUM
Datasets) can be inspected via the RUM Browser, and sent to the RUM Chart utility.

CLASSESSETS CLASSES SENSORS
PK | CLASSESSET KEY PK |cLASS KEY P . | PK | SENSOR KEY
— <« L
CLASSESSET_ID FK1 | CLASSESSET_ID SENSOR_ID
NAME CLASS_ID NAME
SHORT NAME SHORT
SHORT
VARS
PK | VAR_KEY
RUM_HEADERS > VAR_ID
PK |RUM _KEY NAME
REGIONSSETS REGO METHODS SHORT
FK1 | REGO_KEY
PK | REGIONSSET KEY PK |REGO_KEY FK5 | CLASS_KEY > PK |METHOD ID
NAME FK1 | REGIONSSET_Ip ¥ FK6 | METHOD_ID NAME
SHORT REGO_ID JILEESUCTD SHORT
REGIONSSET_ID NAME FK4 | SENSOR_KEY PERIODICITY
= Sfier FK3 | VAR_KEY
FK7 | TYPE ID »| PK | PERIODICITY_DAYS
FK2 | PERIODICITY_DAYS
NAME
* SHORT
RUM_VALUES
PK,FK1 | RUM_KEY E—
system created PK DATE
PK | TYPE ID
o IYPE_ID
user configured MEAN =
sD NAME
RA1 SHORT
uploaded RUM data RA2

Rum database structure
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4.1.2. Sensors

Sensor attributes
Any sensor in a Spirits project sensors collection has following attributes:

e |d: a unique integer between 1 and 32767. This Id is one of the links between the data extracted by the
Extract RUM tool and the data imported into the RUM database;

e Name: a unique non-empty sting, maximum 256 characters, describing the sensor;

e Abbreviation: a unique non-empty string, maximum 16 characters, used as a sensor mnemonic.

Sensors panel
The sensors collection can be inspected and manipulated in the Sensors panel.

Sensors f'5_<|

Help
d Abbreviation Marne

1 noAA-AVHEE MNOAA-AVHER  Ella
2 SPOT-WGET SPOT-VEGETATION  GPI G...
3 TERRA (1km) TERRA/AQUA-MODIS { Lkm)
4 TERRA (500m) TERRA/BQUA-MODIS (500m)
5 TERRA (250m) TERRA/AQUA-MODIS (250, ..
6 ENYISAT {(1km) ENYISAT-MERIS { 1km)
7 EMWISAT (300m) EMWISAT-MERIS {300rm)
g MSE-5EYIRI MS-SEVIRI  EUS
10 METOP-AVHRE METOP-AVHRR.  Elo

Add ] [ Import ] [ Edit ] [ Remove ] [ Close [ Default

Sensors panel example

Following functions are available in the Sensors panel:

Add Add a new sensor to the sensors collection of the project.

Import Import sensors from an text file.

Edit Edit selected sensor (only name and abbreviation can be modified).
Remove Remove selected sensor. All data linked to this sensor will be removed

from the project database.

Close Close the Sensors panel.

Default Set the selected sensor as default sensor. (Used for example in the Extract
RUM tool and the RUM database browser).

Copy/Save As Copy the sensors table to the clipboard / Save the sensors table as a CSV
(via right-click on the file.
table in the panel)
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Add sensor:

Individual sensors can be added to the sensors collection via the Add function in the Sensors panel. A new

panel will appear where the new sensors attributes can be specified. Each of these attributes need to be

unique with respect to the sensors already present in the collection.

Edit sensor:

The sensor selected in the Sensors panel can be edited via the Edit function in the Sensors panel. A new

panel will appear where the sensors name and/or abbreviation attributes can be modified. The Id of an

existing sensor cannot be changed.

Sensor

Abbreviation |SPT-VGH

Mame |5F‘OT-\I‘EGETATION

Mz

Cancel ] [

&)

Add sensor example

Sensor

Abbreviation |SPOT-VGT

Mame |5F‘OT-\I‘EGETATION

Mz

Cancel ] [

&)

Edit sensor example
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Import sensors:

Via the import function in the Sensors panel, a set of sensors can be imported from a text file. Typically this

would be a 'comma-separated values' (CSV) file containing a sensor id, name and description on each line.

hhkhkhkhkkkkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkkkhkhkhkhkhkhkhkhkhkkkhkhkhkhkhkhkkkkkkk

Sample sensors.txt

format: "Id, Description, Short"
khkkhkkkhkhkkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkx

4, TERRA/AQUA-MODIS (500m), TERRA (500m)

5, TERRA/AQUA-MODIS (250m) EUq, TERRA (250m)
3, TERRA/AQUA-MODIS (1lkm), TERRA (lkm)

2, SPOT-VEGETATION GPI GLD...CCA, SPOT-VGT
1, NOAA-AVHRR EUa, NOAA-AVHRR

8, MSG-SEVIRI EU5, MSG-SEVIRI

10, METOP-AVHRR
7, ENVISAT-MERIS (300m), ENVISAT (300m)

EUo,

METOP-AVHRR

6, ENVISAT-MERIS (1lkm), ENVISAT (lkm)

example sensors text file

Importing sensors is an interactive process executed by the Import Sensors panel.

Import Sensors

X

e In the Import Sensors panel, the file to be imported

and the separator character to be used have to be

An attempt is made to parse the file. The result is
shown in the top half of the panel in tabular form.
In the middle part of the panel, the sensor
attributes (ld, Abbreviation and Name) must be
assigned one of the columns found by the parser.
Since typical files contain some leading lines

Input file |D:\SpiritsProjecksisensors, bxt E Separatar |, v chosen.
A B C

***************. - ~

Sample sensors, tbxt

format: "Id, Descrip. ..

***************. -

4 TERRAJAQUA-MOD. .. [TERRA (S00m)

5 TERRAJAQUA-MOD. .. [TERRA (250m)

3 TERRAJAQUA-MOD, .. [TERRA (k)

2 SPOT-YEGETATION. .. |SPOT-YGT

1 NOAA-AYHRR  Ella  |NOAA-AWHRR b

Abbreviation: exceeds maximum length{16)

Skip lines |0
Id A

Abbreviation |B

W

| [] Truncate

describing the file contents, the Skip lines field
allows to specify a number of lines to be ignored.

In the bottom half of the panel the resulting entries
to be imported as sensor are shown in a table.
These entries are tested against the sensors already
present in the sensors collection and against other
entries in this table. These test will for example
prevent duplicate values, ensure integer values for

Invalid values are indicated in the table and an error
message is displayed on top of the table.

e The values in the table can be edited or entries can

Upon selection of the Ok button the valid entries
are imported as new sensors into the sensors

Marme | C w | [] Truncate
Id Abbreviation Mame
***************. . ~
Sample sensars,bxk the |d, etc.
forrnat: "Id, Descrip, ..
***************. .
4 TERRA/AQUA-MOD, ., TERRA (S00m)
3 TERRA{OOA-MOC | TERRA (250m! A
be removed.
Cancel ] [ Ok ]

collection, whereas invalid entries are ignored.
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X

Import Sensors

Input file |D:'l,SpiritsP'ru:ujects'l,sensu:urs.I:xt |E] Separator specify text file and separator
& E Z
TE———————— A parsing result: the parser finds three
Sample censars, bxk —3 CO|UmnS in the flle
Format: "Id, Descrip...
***************. .
4 TERRASAQUA-MOD, ., [TERRA (S00m)
= TERRA/ACQUA-MOD, ., [TERRA (250m) —
5 TERRAACUA-MOD, .. [TERRA (1km)
2 SPOT-VEGETATION, .. |SPOT-WGET
1 MoAS-AYHRR  Ela  |MOSA-AYHRE v
skip the first lines containing the
Skip lines |4 | .. .
description of the file
A v | . -
assign columns to Id, Abbreviation
Abbreviation |C V| [] Truncate and Name
Mame |Ei V| [] Truncate
Id Abbreviation Marne
4 TERRA (S00m) TERRAJAQUA-MOD, ., | A
5 TERRA {250m) TERRAIAQUA-MOD,.. | resulting entries which can be edited
5 TERRA { 1km) TERRASAQUA-MOD, ., and imported.
2 SPOT-WET SPOT-VEGETATION... |
1 MCAA-AYHRR MoAA-AYHRE  Ela
A MSE-SEUTRT MS-SEMTRT LIS i
Cancel “ Ok,
Import Sensors example
Remarks:

e The separator characters supported by the parser are the comma, semicolon, colon and tab characters.
e Unless the tab character is used as separator, tabs are converted into four blanks by the parser.
e Parsed columns may be assigned multiple times. E.g. in case the text file only contains Id's, which would

be parsed into the single first column 'A', this column 'A' could be assigned to the sensors Id, its
Abbreviation and its Name as well. The 'real' Name and Abbreviation values could then be specified by
editing them in the table itself, prior to importing the entries, or after importing them via the Edit

function in the Sensors panel.
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4.1.3. Variables

Variable attributes
Any variable in a Spirits project variables collection has following attributes:

e |d: a unique integer between 1 and 32767. This Id is one of the links between the data extracted by the
Extract RUM tool and the data imported into the RUM database;

e Name: a unique non-empty sting, maximum 256 characters, describing the variable;

e Abbreviation: a unique non-empty string, maximum 16 characters, used as a variable mnemonic.

Variables panel
The variables collection can be inspected and manipulated in the Variables panel.

Variables [‘S__<|
Help
1d abbreviation Marne

1 T Mevrralized Differance Vagetation Indax

5 DMP Dry Matter Productivity

7 FAPAR Fraction of Absorbed Ph. Act, Radiation

100 RFE R.ainf all estimate

Add ] [ Import ] [ Edit ] [ Remove ] [ Close [ Default

Variables panel example

Following functions are available in the Variables panel:

Add Add a new variable to the variables collection of the project.

Import Import variables from an text file.

Edit Edit selected variable (only name and abbreviation can be modified).
Remove Remove selected variable. All data linked to this variable will be removed

from the project database.

Close Close the Variables panel.

Select Set the selected variable as default variable. (Used for example in the
Extract RUM tool and the RUM database browser).

Copy/Save As Copy the variables table to the clipboard / Save the variables table as a
(via right-click on the CsV file.
table in the panel)
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Add variable:

Just as for sensors individual variables can be added to the variables collection via the Add function in the
Variables panel. A new panel will appear where the new variables attributes can be specified. Each of these
attributes need to be unique with respect to the variables already present in the collection.

Edit variable:

The variable selected in the Variables panel can be edited via the Edit function in the Variables panel. A new
panel will appear where the variables name and/or abbreviation attributes can be modified. The Id of an
existing variable cannot be changed.

Variable rg| Variable rg|

Help Help
Abbreviation |RFE | Abbreviation |FAPAR |
Mame |RainFaII estimate | Mame |Fraction of fbsorbed Ph, Act. Radiation |
i 100 | M 7 |
[ cancel | [ k. ] Cancel ] [ k. ]

Add variable example Edit variable example
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Import variables:

Via the import function in the Variables panel, a set of variables can be imported from a text file. Typically
this would be a 'comma-separated values' (CSV) file containing a variable id, name and description on each
line.

1, NDVI, Normalized Difference Vegetation Index
7, fAPAR, Fraction of Absorbed PAR-Radiation
5, DMP, Dry Matter Productivity

example variables text file

The import of variables is driven by the Import Variables panel, which functions exactly the same as the
Import Sensors panel.

Import Yariables fg|
Input File |D:'I,SpiritsProjects'l,variabIes.I:xt |B Separator
& B C
1 MOWT Mormalized Differenc. ..
7 fAPAR Fraction of Absorbe, ..
=] orp Dy Makbetr Produckivity
Skip lines |D |
M A v
Abbreviation |B v | [] Truncate
Mame |C “ | [] Truncate
Id abbreviation Marne
1 MOWT Mormalized Differenc. ..
7 fAPAR Fraction of Absorbe, ..
=] orp Dy Makbetr Produckivity

[ Cancel H Ok ]

Import Variables panel example
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4.1.4. Regions

A Regions Set assembles a set of Regions. Regions can only be specified in the context of a Regions Set.

Regions Set attributes
Any Regions Set in a Spirits project Regions Set collection has following attributes:

e |d: a unique integer between 1 and 32767;
e Name: a unique non-empty sting, maximum 256 characters, describing the Regions Set;
e Abbreviation: a unique non-empty string, maximum 16 characters, used as a Regions Set mnemonic.

Region attributes
Any Region in a Spirits project Regions collection has following attributes:

e Regions Set: the Regions Set it belongs to: one of the regions sets in the Regions Set collection;

e |d: an integer unique over the regions in the Regions Set it belongs to. This Id is one of the links between
the data extracted by the Extract RUM tool and the data imported into the RUM database;

e Name: a non-empty sting, maximum 256 characters, describing the variable;

e Abbreviation: a non-empty string, maximum 16 characters, used as a variable mnemonic.

Regions panel
The Regions Set collection and the Regions can be inspected and manipulated in the Regions panel.

Regions §|

Help

Regions Sets

Id Abbreviation MName
1 Africa Africa countries
2 Somalia Somalia admin re...
Add ] [ Edit ] [ Remove ] [ Default

Reqions in Regions Set Somalia

d Abbreviation Mame
2682 Awdal Awdal ~
2683 Bakool Bakool
2684 Banaadir Banaadir
2685 Bati Bati
2686 Bay Bay
2687 Galguduud Galguduud
2688 Gedo Gedo
2659 Hiiraan Hiiraan Z
ER ER
Add ] [ Impart ] [ oEdit [ Femave l

Close

Regions panel example
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Following functions are available in the Regions panel:

Regions Sets functions

Add Add a new Regions Set to the Regions Set collection of the project.
Edit Edit selected Regions Set (only name and abbreviation can be modified).
Remove Remove selected Regions Set. All data linked to this Regions Set will be

removed from the project database.

Select Set the selected Regions Set as default.

Copy/Save As Copy the Regions Sets table to the clipboard / Save the Regions Sets table
(via right-click on the as a CSV file.
table in the table)

Remark: since typically the number of Regions Sets in a Spirits project will be limited, there is no Import
function.

Regions functions

Add Add a new Region to the Regions collection of the project.

Import Import Regions from an text file, a HDR file or SHP file.

Edit Edit selected Region (only name and abbreviation can be modified).
Remove Remove selected Region. All data linked to this Region will be removed

from the project database.

Copy/Save As Copy the variables table to the clipboard / Save the variables table as a
(via right-click on the CSV file.
table in the table)

Close Close the Regions panel.

Remark: since Regions can only be specified in the context of a Regions Set, the Regions Set must be
available (added) before Regions can be specified (added or imported).
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Add Regions Set:

Regions Sets can be added to the Regions Set collection via the Add function in the regions sets part (top

half) of the Regions panel. A new panel will appear where the new Regions Set attributes can be specified.

Each of these attributes need to be unique with respect to the Regions Sets already present in the

collection.

Edit Regions Set:

The Regions Set selected in the Regions panel can be edited via the Edit function in the regions sets part of

the Regions panel. A new panel will appear where the Regions Set Name and/or Abbreviation attributes
can be modified. The Id of an existing Regions Set cannot be changed.

Regions Set

3

Help

Abbreviation |Snmalia

Mame |50malia

Mz

[ Cancel ]| ok

Add Regions Set example

Regions Set

Abbreviation |Snmalia

Mame |50malia admin regions

Mz

[ Cancel H Ok ]

Edit Regions Set example
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Add Region

Regions can be added to the Regions collection via the Add function in the regions part (bottom half) of the
Regions panel. A new panel will appear where the new Region attributes can be specified. The Regions Set
attribute of the Region must be chosen out of the existing Regions Sets. The Region Id attribute need to be
unique with respect to the Regions in the same Regions Set. The Region Name and Abbreviation are not
required to be unique, however it is advised to make them so.

Edit Region

The Region selected in the Regions panel can be edited via the Edit function in the regions part of the
Regions panel. A new panel will appear where the Region Name and/or Abbreviation attributes can be
modified. The Id and the Regions Set of an existing Region cannot be changed.

Region fgl Region fgl

Regions set |BEL b Regions set

Abbreviation |.C\ntwerp Abbreviation |.C\ntwerp |

MName |P.antwaarepeje |

M 1 |

MName |P.ntwerpen

M 1

Cancel ]| ok Cancel H k. ]

Add Region example Edit Region example
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Import Regions

Via the import function in the regions part (bottom half) of the Regions panel, a set of regions can be
imported from a text file, a HDR file or SHP file.

e |In case of a text file, this would typically be a 'comma-separated values' (CSV) file containing a region id,
name and description on each line.

o In case of an HDR file, its type needs to be an "ENVI Classification", it must contain the "classes" key which
specifies as value the number of classes, and the "class names" key which specifies as values set a
collection of names.

e In case of an SHP file, it needs to be accompanied by its DBF file, since it is actually the DBF file which will
be parsed, and of which the columns found will be selectable for import. This file should typically contain
a region id, name and description in its records.

The import of regions is driven by the Import Regions panel, which functions exactly the same as the Import
Sensors panel.

Importing regions from text file example

Import Regions §|
— Somalia administrative regions
CSV e | HOR fle | SHP Fe _(;;;;;;_f_;;;_;;;;:;;;_;;;)—""
Input file |D:SpiritsProjecks|Somaila, kxt E] Separatar |, v 2682, Awdal, Awdal
2683, Bakool, Bakool
& B C 2684, Banaadir, Banaadir
Somalia adminiskrative r... A 2685, Bari, Bari
ores e 2686, Bay, Bay
ez ol vl 2687, Galguduud, Galguduud
ZEET Biakool Eiakool 2688, Gedo, Gedo
2654 Banaadit Bianaadiv 2689, Hiiraan, Hiiraan
2665 ari Bari A 2690, Jubbada Dhexe, Jubbada Dhexe
2691, Jubbada Hoose, Jubbada Hoose
ol 2692, Mudug, Mudug
et g 2693, Nugaal, Nugaal
A 4 2694, Sanaag, Sanaag
Abbreviation |B ¥ | [0 Iruncate 2695, Shab. Dhexe, Shabeellaha Dhexe
Mame |C v | [] Iruncate 2696, Shab. Hoose, Shabeellaha Hoose
Id Abbreviation Mame 2697 » Sool, Sool
2682 fdal Aundlal ~ 2698, Togdheer, Togdheer
2633 Bakool Bakacl 2699, Wogooyi Galbeed, Wogooyi Galbeed
2684 Banaadir Banaadir
2685 Bati Bati " "
2606 Bay Bay regions text file
PEET Salmdind =aladind v
[ Cancel ] [ Ok ]

Import Regions - from text file example
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Importing regions from SHP example

Import Regions I

C5¥ file | HOR File | SHP file ]
==
Input file |D:\,SpiritsProjects'l,BEL_adrn1.shp |E] = g
[ 260
I 0 150 MNAME_0O D1 MNAT :;
20 BEL Belaiur 255 ANk A 2
20 BEL Eelgium 259 Brus: [ E
- = B s
20 BEL Belaiur 260 East —
20 BEL Eelgium 261 Flemi — ™
20 BEL Belaiur 262 Hairi: 268
20 BEL Eelgium 263 Liege
S el _ SHP file
Skip lines |D |
Id [ID_t ~|
Abbreviation |HASC_1 V| [ Iruncate
Marme |NAME_1 v| [] Iruncate
d Abbreviation ame
255 BE.AN Anbwerp ~
259 EE.ELI Brussels id
260 BE.CV East Flanders =
261 BE.YE Flemish Brabant
202 BE.HT Hainaut
3 BF 1= Liene
Remove
[ Cancel ” Ok, ]

Import Regions - from SHP example
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4.1.5. Classes

A Classes Set assembles a set of classes. Classes can only be specified in the context of a Classes Set.

Classes Set attributes
Any Classes Set in a Spirits project Classes Set collection has following attributes:

e |d: a unique integer between 1 and 32767;
e Name: a unique non-empty sting, maximum 256 characters, describing the Classes Set;
e Abbreviation: a unique non-empty string, maximum 16 characters, used as a Classes Set mnemonic.

Class attributes
Any Class (short for land-use-class) in a Spirits project Class collection has following attributes:

e Classes Set: the Classes Set it belongs to: one of the classes sets in the Classes Set collection;

e |d: an integer unique over the classes in the Classes Set it belongs to. This Id is one of the links between
the data extracted by the Extract RUM tool and the data imported into the RUM database;

o Name: a non-empty sting, maximum 256 characters, describing the variable;

e Abbreviation: a non-empty string, maximum 16 characters, used as a variable mnemonic.

Classes panel
The Classes Set collection and the Class collections can be inspected and manipulated in the Classes panel.

Classes g|
Help
Classes Sets
Id Abbreviation Mame
3 2000 G C 2000
2 GLC 2000 5Cls GLC 2000 Reclassified ...
Add ] [ Edit ] [ Remove ] [ Default

Classes in Classes Set GLC 2000 5Cls

d Abbreviation Manme
0 oM Overall mean
1 Crop Cropland
2 Grass Grassland
3 Shrub Shrubland
4 Forest Forest
5 Other Other

Add ] [ Impart ] [ oEdit [ Femave l

Close

Classes panel example
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Following functions are available in the Classes panel:

Classes Sets functions

Add Add a new Classes Set to the Classes Set collection of the project.

Edit Edit selected Classes Set (only name and abbreviation can be modified).

Remove Remove selected Classes Set. All data linked to this Regions Set will be
removed from the project database.

Select Set the selected Classes Set as default.

Copy/Save As Copy the Classes Sets table to the clipboard / Save the Classes Sets table as

(via right-click on the
table in the table)

a CSV file.

Remark: since typically the number of Classes Sets in a Spirits project will be limited, there is no Import
function.

Remark: Each Classes Set will contain the special "Overall Mean" Class. This Class is added automatically to
the Classes of a Classes Set as soon as a Classes set is specified (added). This Class cannot be deleted or

modified.

Classes functions

Add

Add a new Class to the classes collection of the project.

Import Import Classes from an text file, a HDR file or SHP file.

Edit Edit selected Class (only name and abbreviation can be modified).

Remove Remove selected Class. All data linked to this Class will be removed from
the project database.

Copy/Save As Copy the classes table to the clipboard / Save the classes table as a CSV

(via right-click on the
table in the table)

file.

Close

Close the Classes panel.

Remark: since Classes can only be specified in the context of a Classes Set, the Classes Set must be available

(added) before Classes can be specified (added or imported).
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Add Classes Set:

Classes Sets can be added to the Classes Set collection via the Add function in the classes set part (top half)

of the Classes panel. A new panel will appear where the new Classes Set attributes can be specified. Each of

these attributes need to be unique with respect to the Classes Sets already present in the collection.

Edit Classes Set:

The Classes Set selected in the Classes panel can be edited via the Edit function in the classes set part of the

Classes panel. A new panel will appear where the Classes Set name and/or abbreviation attributes can be

modified. The Id of an existing Classes Set cannot be changed.

Classes Set

Abbreviation |GLC 2000 5ils

Name | GLC 2000 5CIs

Mz

[ Cancel ]| ok

Add Classes Set example

Classes Set

Abbreviation |GLC 2000 5Cks |

Mame |GLC 2000 Reclassified ko 5 classes |

Mz

[ Cancel ]| ok

Edit Classes Set example



SPIRITS Manual Page 275 of 404

Add Class

Classes can be added to the Classes collection via the Add function in the classes part (bottom half) of the
Classes panel. A new panel will appear where the new Class attributes can be specified. The Classes Set
attribute of the Class must be chosen out of the existing Classes Sets. The Class Id attribute needs to be
unique with respect to the Classes in the same Classes Set. The Class Name and Class Abbreviation are not
required to be unique, however it is advised to make them so.

Edit Class

The Class selected in the Classes panel can be edited via the Edit function in the classes part of the Classes
panel. A new panel will appear where the Class Name and/or Abbreviation attributes can be modified. The
Id and the Classes Set of an existing Class cannot be changed.

Class §| Class §|

Help Help
Classes set |GLC 2000 5Cls w | Classes set
Abbreviation |Other | Abbreviation |Other |
Mame |Other | Mame |Miscellaneous |
W5 | M s |
[ Cancel | [ Ok ] Cancel ] [ Ok ]

Add Class example Edit Class Example
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Import Classes

Via the import function in the classes part (bottom half) of the Classes panel, a set of classes can be
imported from a text file, a HDR file or SHP file.

In case of a text file, this would typically be a 'comma-separated values' (CSV) file containing a class id,
name and description on each line.

In case of an HDR file, its type needs to be an "ENVI Classification", it must contain the "classes" key which
specifies as value the number of classes, and the "class names" key which specifies as values set a collection
of names.

In case of an SHP file, it needs to be accompanied by its DBF file, since it is actually the DBF file which will
be parsed, and of which the columns found will be selectable for import. This file should typically contain a
class id, name and description in its records.

The import of classes is driven by the Import Classes panel, which functions exactly the same as the Import
Sensors panel.

Importing classes from text file example

Import Classes [‘5_<|
— GLC2000 to 5 classes
= [1:16-18][2:13-14][3:11-12]
CSvfle | HOR fie | sHPFE] | T oo Tm T T
1, Crop, Cropland
Input file |ritsProjects\GLC 2000 5 Cls.txt [[.. ] Separator 4, Forest, Forest
2, Grass, Grassland
& E C 5, Other, Other

GLC2000 ko 5 classes A 3 , Shrub, Shrubland
[1:16-18][2:13-14]... 1
1 Zrop Cropland classes text file
4+ Forest Forest
2 Grass Grassland _
=3 Other Other L'

Skip lines |3 |

Id |F\ v|
Abbreviation |B v| [] Truncate
Marme |C V| [ Iruncate
d abbreviation Tame
1 Crop Cropland
4 Faorest Faorest
z arass arassland
5 Other Other
3 Shrub Shrubland
[ Cancel ] [ Ok ]

Import Classes from text file example
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Importing classes from HDR example

ENVI
description = {GCL2000 Land Cover Classification.}
samples = 1920
lines = 698
bands =1
header offset = 0
file type = ENVI Classification
classes = 24
class names = {
Water/Background,
Tree Cover; broadleaved; evergreen,
Tree Cover; broadleaved; deciduous; closed,

Bare Areas,
Water Bodies (reset to 0),
Snow and Ice,
Artificial surfaces and associated areas,
No data (small islands)
}

HDR file

(%)

Import Classes

5 File | HOR file | sHP file |

Input file | D:ySpiritsSamples\GLOVREF glc2000. hdr ]

A E

‘Water/Background

Tree Cover; broadleaved; evergreen
Tree Cover; broadleaved; deciduous; closed —
Tree Cover; broadleaved; deciduous; open
Tree Cover; needle-lzaved; evergreen
Tree Cover; needle-leaved; deciduous
Tree Cover; mixed leaf bype w

3

[N R SR PR N Yl ]

Skip lines |1 |

1 [a |

Abbreviation |B v| Truncate

Marme |B V| [] Iruncate

Id Abbreviation Mame
Tree Cover; broa Tree Cover) broadleaved...| »
Tree Cover; broa Tree Cover; broadeaved...|
Tree Cover; broa Tree Cover) broadeaved. ..
Tree Cover; need Tree Cover; needle-leav. ..
Tree Cover; need Tree Cover) needle-leav. ..

Tree —nwer: mive Tree Crwver mived leaf b

T | | Q| P2

Remaove

[ Cancel ” [l ]

Import Classes - from HDR example
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4.1.6. RUM Datasets

A RUM Dataset is a temporal series of RUM values identified by following attributes:

e a Sensor ( from the user-configured Sensors collection in the database );

e a Variable ( from the user-configured Variables co

llection in the database );

¢ a Region (from the user-configured Regions collection in the database );

e a Land Use Class ( from the user-configured Classes collection in the database );

e an extraction method:

o Overall mean - in case the RUM values were extracted via the regional means method

o Unweighted mean - in case the RUM values were extracted via the hard classification method

o Weighted mean- in case the RUM values were

e a periodicity (Day, Dekad, Month or Year)
® a series Type:

o a normal time series

extracted via the method using area fraction IMGs

o one of the Long Term Averages obtained via the Long Term Average tool. When uploading RUM
values into the database, Long Term Averages will be recognized by their specific year codes (1950 -

1964);

e a threshold. Only significant for the RUM values extracted via the method using area fraction IMGs.

4.1.7. RUM Browser

The RUM Browser enables the inspection and selection of the RUM Datasets in the database.

F ™y
- J Browse RUM database _ a M
Help
Regions St |50M Sensor |SPOT-VGT -
Region | * ALL * | variable [nDVI - Filter area
Classes Set |GLC 2000 5Cls | Periodiity | * ALL * -

Class | * ALL * | Method [*ALL* -
Type Region Class Method Threshold  Sensor Variable Periodicity
ms Awdal M oM 0 SPOT-VGT  [NDVI K -
TS Awdal Grassland UM 100 SPOT-VGT  NDVI K ==
ms Awdal Other LIM 100 SPOT-VGT  [NDVI K Avallable datasets
TS Bakool oM oM 0 |5POT—\I'GT MDVI K
TS Bakool Grassland UM 100 |SPOT—\-'GT MNDVI K o

Total Entries: 56 Page:1/1 Prewv Mext
Table | Chart Preview | Matrix Preview

Date Mean StdDev Rel.Area 1 Rel.Area 2
15930401 0.213 0.05 32.432 32.432 ~
199380411 0,188 0.048 32.432 32,432 =
|

19930421 0,135 0.04 32.432 32.432 Values Of the SeIeCtEd
195980501 0,24 0,082 32.432 32,432 dataset
199380511 0,271 0.1 32.432 32,432
19980521 0,227 0.087 32.432 32,432
19930001 0,209 0.081 32.432 32,432
19980611 0,188 0,052 32.432 32,432
199380621 0,155 0.034 32.432 32,432
19980701 0,14 0.034 32.432 32,432 -

Total Entries: 420

RUM Browser
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In the top part of the browser Ul a filter can be defined according to most relevant dataset attributes.
In the middle part, the attributes of the available datasets, satisfying the filter condition are displayed.

In case one of these datasets is selected, its values are displayed at the bottom part of the Ul. Besides the
values table, they can also be previewed in a chart.

-
-'j Browse RUM database _ - ﬂ

Help
Regions Set | 5OM v | Sensor |SPOT-VGT -
Region | * ALL * « | Variable |NDVI -
Classes Set | GLC 2000 5Cls + | Periodicty | * ALL * -
Class | * ALL* v Method *ALL* -
Type Region Class Method Threshold  Sensor Variable Periodicity
IE [Eari Shrubland UM 100 [SPOT-VGT  |NDVI [k -
IE Bari Other UM 100 SPOT-VGT  |NDVI K -
E Bay oM oM 0 SPOT-VGT  NDVI K
IE Bay Grassland UM 100 SPOT-VGT  |NDVI K
IE Galguduud  [OM oM 0 SPOT-VGT _ |NDVI K -
Total Entries: 56 Page:1/1 Prev MNext

- Chart Preview | Matrix Preview

07 s
06 i ’ - é J
| solandinraiahainadiild da

é aell [3]pe * LR ELY THE
o MESVHLL VW IR ugsé*ﬁ L
01

0'5]9'98 2000 2001 2003 2005 2007 2009

Total Entries: 420

[ Cancel H Select ]
E'

RUM Browser - dataset preview

Once a dataset is selected,

e via the New Chart action button, it can be used to start a new instance of the RUM Chart utility, showing
this dataset, or

e via the Add to Chart action button, it can be send to the last selected existing RUM Chart utility, if any, to
be added as an additional dataset in this Chart.
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4.2. RUM Charts

4.2.1. Introduction

The RUM Chart utility enables the graphical visualisation of the RUM data collected in the RUM database.

A basic RUM Chart is an X-Y graph, plotting the datasets values (means) against the Y-axis, the datasets

times (periods) against the X-axis. Two distinct X-axis modes are available:

e continuous X-axis: the (value, time) points are plotted as a continues series;

e annual X-axis: the (maximum) X-axis interval represents one single year. The dataset is divided into
multiple dataset series, each containing the points for a single one year interval. The (value, period)

points are plotted relative to the selected start period of the X-axis.

— 1888
1989
— 2000
— 2001
2002
2003
— 2004
2005
— 2008
— 2007
2008
— 2009
® Average

0.1

0.0

Senegal NDVI

RUM Chart annual X axis example

Somalia NDVI

0.35
0.30

0.20 1
015
010
0.05

0.00

2000

2001 2002 2003 2004 2005

== NDWI 2000 - 2005 -& Average 1992 - 2000

RUM Chart continuous X axis example
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RUM Charts can contain multiple datasets. In case these datasets belong to different variables additional Y-

axis appear.

= NDWI
= fAPAR

Somalia - overall mean average 1998 - 2009

MDY

05
04
0.3
0.2
0.1
0.0

0.5
- 0.4
0.3
0.2
- 0.1

Hvdwl

01

or

13

19 25 31
delkad

RUM Chart multiple variables example

Datasets can be sent from the database browser to a Charts Form, or can be selected from a RUM Chart

Form directly.

r B
| SPIRITS (Project: SpiritsDema) (=] & [ o]
File Processing Analysis Import/Export User Tools Help Test

Browse RUM database = :
Help
RUM Chart = (s
File Settings Help
Regions Set .Aﬁim - Sensor .SPOT—VGT -
Region |SOM v | Variable [NDVI | Chart!| Legend [ Table|
Classes Set |GLC 2000 5Cls « | Periodicity | * ALL * -
Class |* ALL* v| Method [*ALL* | 0al
0.2
Type Region  Class Method Thres... Sensor  Variable Period...
0.1
s [soM_ [Grassland [M [100 SPOT-VGT|NDVI K | - 0.0
o1 a7 13 19 25 b
Total Entries: 24 Page:1/1 Prev Mext
| Attributes I Legend I ¥ axis I ¥ axis I Barsl Datasets | Table I
U
Dataset(1
fl Table | Chart Preview I Matrix Preview alasel(l)
Properties | parameters | Series
i Date Mean StdDev Rel.Area 1 Rel.Area 2 )
19980401 0.243 0.114 99,558 99,658 ~ ki) HENT EErEy [ERORET
13380411 0.252 0.129 93,558 99.658 = Region |SOM Class |OM I
19980421 0.273 0.155 99.658 99.658 L
f 19930501 0.329 0.202 99,658 90,653 Beriodicity |Dekad Lype TS
19980511 0.333 0.202 93,658 99,658 I Method |OM Threshold |0
nnancas LT nsen n e on e
Total Entries: 420
l
Mew Chart ] [ MNew Matrix ] [ Add ] [ Close

: Clear ][ Add ” Copy ][ Replace ][ Remove

f

Browser : New Chart opens a new RUM Chart form containing the selected dataset;

Browser: Add adds the selected dataset to the last active RUM Chart form;

Chart: Add opens a Browser to select a dataset to be added to the Chart.
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4.2.2. Datasets
The datasets can be plotted as they are, or they can be processed by means of smoothing, applying
operations, restriction of the date interval or cumulating.

4.2.2.1. Smoothing

Optionally, datasets can be smoothed. A smoothing window type and its size can be specified. The
smoothed value for a period P will then be the average of the values in the window. Depending on the
window type these values will be:

type Left { value(P-size+1) ... value(P) }
type Centre { value(P-size/2) ... value (P+size/2) } ( size must be odd )
type Right { value(P) ... value(P+size-1) }

Smoothing example

e original dataset values: X(period)

e smoothed dataset values: SX(period)

e smoothing window type: centred

e smoothing window size: 5

e => SX(period) = { X(period-2) + X(period-1) + X(period) + X(period+1) + X(period+2) } / 5

Kolda NDVI
== 2000
2001 0.71
= 2002 06
2002
2004 05
= 2005
0.4
0.3
0.2
0.1
Jan Mar May Jul Sep Mow
Kolda NDVI - smoothing window 5 dekads
0.8
= 2000
—— 2001 0.71
= 2002 06
20032
2004 0.5
= 2005
0.4
0.3
0.2
0.1
Jan mMar May Jul Sep Mo
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4.2.2.2. Operations

Operations can be performed on datasets. Following operations are available:

Average (Avg) (P) = Sum(X(y,P))/ Count(X(y,P))
Minimum (Min) (P) = Min(X(y,P))
Maximum (Max) (P) = Max(X(y,P))
Standard Deviation (Std) (P) = Square Root{ Sum(X(y,P) - Average(P))? / Count(X(y,P) }

over all yearsy

Historical Average (Hist.Avg)

Y,P) = Sum(X(y,P)) / Count(X(y,P))

Historical Minimum (Hist.Min)

Y,P) = Min(X(y,P))

Historical Maximum (Hist.Max)

Y,P) = Max(X(y,P))

Historical Standard Deviation (Hist.Std)

Y,P) = Square Root{ Sum(X(y,P) - Hist.Avg(P))? / Count(X(y,P) }

over all years y, except y=Y

Absolute Difference Previous Period (ADpp)

Y,P) = X(Y,P) - X(Y,P-1)

Absolute Difference Previous Year (ADpy)

Y,P) = X(Y,P) - X(Y-1,P)

Absolute Difference Average (ADav)

Y,P) = X(Y,P) - Avg(P)

Absolute Difference Historical Average (ADha)

(
(
(
(

Y,P) = X(Y,P) - Hist.Avg(Y,P)

Relative Difference previous period (RDpp) (Y,P) = {X(Y,P) - X(Y,P-1)} / X(Y,P-1)
Relative Difference previous year (RDpy) (Y,P) = {X(Y,P) - X(Y-1,P) } / X(Y-1,P)
Relative Difference average (RDav) (Y,P) = {X(Y,P) - Avg(P) }/ Avg(P)
Relative Difference historical average (RDha) (Y,P) = {X(Y,P) - Hist.Avg(Y,P) } / Hist. Avg(Y,P)

Z-score (2)

(Y,P) = {X(Y,P)-

Avg(P) }/ Std(P)

Historical Z-score (Zh) (Y,P) = {X(Y,P) - Hist.Avg(Y,P) } Hist.Std(Y,P)

0.6
0.5
0.4 4
0.3 1
0.2 1
0.1

Bay Grassland NDVI

//\

01 ar 13

19

o5 31

Ay, 19932 2000 == flin. 1992 2009

Max. 1992 2000

RUM Chart Minimum, Maximum, Average operations example




SPIRITS Manual

Page 284 of 404

Mozambique Cropland NDVI

1 e —07
L L ] a®e,

g DA St T e e 0.6
S 03 ~2e, 0.5
pl ' L ]
D S an
£ 02 e, e 04 z
T g4 ".—.'—.' 03 =
% _ /_/\_f‘"" oo
D 00

N 0.1

= . -I : I I : Lol I : - I i : i : I I : : oot L : I I : Lot I_D.D

01 07 13 19 25 31

— 2008 = 2009  Awvg 1998-

2009 — 2009 Rel Dif PrevYear = 2009 Rel Dif Awvg

RUM Chart Relative Differences previous year and average operations example

Operations example: Long Term Averages vs Average, Minimum and Maximum operations

comparison between:

e the RUM values extracted from the

LTA (Long Term Average ) Mean, Minimum and Maximum IMGs

(created by the Long Term Average tool);
e the values obtained by applying the Average, Minimum and Maximum chart operations on RUM values
extracted from the original IMGs (as used by the LTA tool).

] Long Term Average

[ IMG set

Extract RUM

LTA-IMG's ]

Extract RUM

s

.

~\

RUM Files

v,

RUM to Database

l RUM to Database

I

.

™\

RUM Db

>

Time Series dataset to Chart

l LTA-Mean, Min and Max to Chart

[ RUM Chart

\

v

Average, Minimum and Maximum operation

LTA-Mean, Min and Max as-is (no operation)



SPIRITS Manual Page 285 of 404

Kenya Grassland NDVI

® Average 1908-2009

® Minimurn 1922-2009

® Maximum 1993-2002

== LTA-Mean (1993-2009)

== LTA-Minimum (1223-2002)
=== LTA-Maximum (1885-2009)

Qb
02 08 14 20 26 32

In the LTA case, LTA Minimum and Maximum IMGs will initially keep the individual pixel values, prior to
averaging over a region/class in the RUM extraction process. Thus, for the RUM values of a series of IMGs

and those of their LTA's:

LTA-Min <= Minimum <= LTA-Mean == Average <= Maximum <= LTA-Max

or:
RUM[minimum(Xp)] <= minimum[RUM(Xp)]
RUM[mean(Xp)] == mean[RUM(Xp)]
RUM[maximum(Xp)] => maximum[RUM(Xp)]
for period p
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Operations example: Z-score operation vs Standardized Difference (SDh)

e comparison between RUM values extracted from Standardized Difference images (Difference tool), and

e the values obtained by applying the Z-Score chart operations on RUM values, extracted from the original
input IMGs as used by the Difference tool. In this example VGT fAPAR IMGs for Cameroon between 1998
and 2014 are used.

IMG set
(fAPAR)
Difference tool Extract RUM
SDh SDh RUM files —
include year of date exclude year of date RUM database
Extract RUM
RUM files — RUM files —
RUM database RUM database
) ] Time Series dataset
Time Series dataset to Chart to Chart
RUM Chart RUM Chart
(Normal) Z-score
RUM Chart RUM Chart
(Normal) historical Z-score

Cameroon Extreme-North Z-score RUM(fAPAR) vs RUM(Difference SDh(fAPAR)) 1998 - 2014

25 25

20 20

15 15
% 1.0 . 1.0 o
@ 05 05 &
N @
E 00 00 E
® 05 05
@ o
& 1.0 107

15 15

20 20

25 25

01 07 13 19 25 a1
—2Z-Score = SDh 2013

SDh and the RUM Chart Z-scores do show similar trends but are different due to the regional averaging
calculation prior to calculating the Z-score.
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Cameroon pixel(33x14) Z-score RUM(fAPAR) vs RUM(Difference SDh(fAPAR)) 1998 - 2014
25 25
20 20
15 15
% 1.0 1.0 o
@ 05 05 @
N @
E 00 00 §
® 05 05
@ o
& 1.0 107
15 15
20 20
25 25
01 07 13 19 25 a1
—2Z-Score = SDh 2013

when restricting the regions to discrete IMG pixels, the results become quasi (rounding) identical.

Cameroon pixel(20x30) Z-score RUM(fAPAR) vs RUM(Difference SDh(fAPAR)) 1998 - 2014

2.0
: g
u‘-l; 15 %
N =
= (]
? 10 ®
I "
% 05 S

@ »
5 :
9 00 5
N -
v -3
,E 05 E
s s
@ o
8.-1.0 a8
1]

15

01 07 13 19 25 31

—Z-Score <+ SDh — hist Z-Score = SDh exclude year of date 2013

the 'normal' Z score correlates with SDh calculated including the 'year of date'

the 'historical' Z score correlates with SDh calculated excluding the 'year of date'
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Operations example: Z-score operation vs Standardized Precipitation Index

e comparison between RUM values extracted from Standardized Precipitation Indices with and without
accumulations (see Standardized Precipitation Index tool), and

e the values obtained by applying the Z-Score chart operations on non-smoothed and smoothed-over-

subsequent periods RUM values, extracted from the original (precipitation) IMGs (as used by the
Standardized Precipitation Index tool).

IMG set
(precipitation)

Standardized Precipitation Index Extract RUM

SPI1 SPI RUM files —
(no accumulation) (accumulate N periods) RUM database

Extract RUM

RUM files — RUM files —
RUM database RUM database

] ) Time Series dataset
Time Series dataset to Chart to Chart
RUM Chart RUM Chart
(Normal) Z-score no smooth
RUM Chart
RUM Chart e
Z-Score and smooth N
(Normal)

subsequent periods

Belgium Z-Score RUM(rainfall) vs RUM(SPI(rainfall)) 1998 - 2014
25

20
15
1.0
05
00

1dS

05

Z-Score Rainfall

-1.0

-1.5
2.0

25

01 o7 13 19 25 31

—Z-Score Rainfall 2013 = SP| 2013

SPI without accumulation correlates directly with the RUM Chart Z-scores.
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Belgium Z-Score RUM(rainfall smooth window 9) vs RUM(SPI Acc9 dekads (rainfall)) 1998 - 2014
25 25
2.0 2.0
15 15
1.0 1.0
€ 05 05
®
- 0.0 00 9
]
& 05 05
~N
1.0 1.0
15 15
20 2.0
25 25
01 o7 13 19 25 31
— Z-Score Rainfall (smooth 9) 2013 - SPI Acc 9 dekads 2013

RUM-values smoothed from the centre (default) over 9 periods
=>show the same trend as SPI with accumulation length 9, but shifted

Belgium Z-Score RUM(rainfall smooth window 9) vs RUM(SPI Acc9 dekads (rainfall)) 1998 - 2014
25 25
2.0 2.0
15 15
1.0 1.0
=
‘£ 05 05
®
- 0.0 00 9
]
& 05 05
~N
1.0 1.0
15 15
2.0 2.0
25 25
01 o7 13 19 25 31
— Z-Score Rainfall (smooth 9) 2013 - SPI Acc 9 dekads 2013

RUM-values smoothed using subsequent 9 periods => give the expected correlation

Since the Standardized Precipitation, Index calculated with an accumulation length of N periods, considers
the mean (or cumulative) value from N periods, starting from period P up to (P + N - 1), a RUM Chart
smoothing window of size N, using subsequent periods, has to be applied on the original (precipitation)
dataset, to obtain comparable results via the RUM Chart Z-score operation.
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4.2.2.3. Mode
Dataset values can be show as they are ("Actual" mode) or they can be shown cumulative ("Cumulative"

mode). In case of an annual X-axis, the sum is reset at the first period of the X-axis.

Botswana NDVI
F15.0
— 2000 Act.
~ 2001 Act. 125
— 2002 Act.
2003 Act. 100 O
2004 Act. 5
— 2005 Act. I =
— 2000 Cum. 79 %
—— 2001 Cum. o
— 2002 Cum. 5.0
2003 Cum.
2004 Cum. 2.9
== 2005 Cum.
0.0

RUM Chart actual and cumulative mode example

In case of an annual X-axis, the sum is reset at the first period of the X-axis.

As a consequence, the cumulative values calculated are dependent on the X-axis type and range (the period
selected to be the start of the X-axis).

Botswana NDVI
0.8
F15.0
— 2000 Act.
~ 2001 Act. 125
— 2002 Act.
2003 Act. L1100 O
2004 Act. 5
— 2005 Act. L7 5 %
== 2000 Cum. =
<= 2001 Cum. 50 m
=— 2002 Cum.
2003 Cum.
2004 Cum. 2.5
== 2005 Cum.
e N B
28 3 34 01 04 07 10 13 16 19 22 25

RUM Chart actual and cumulative mode - shifed X axis - example
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4.2.2.4. Date range

Optionally, the data used in a chart dataset, can be restricted to a subset of the dataset available in the
database. This by specifying upper and/or lower date limit(s) for the data to be used in the chart. Such
restrictions mainly affect operations performed on the dataset, such as averaging.

Date range example
comparison between

o the (overall) average from the complete (unrestricted) dataset;
e the (overall) average from a subset of the dataset from 2000 - 2005 (20000101-20051231)
¢ the historical average for 2006 from a subset of the dataset from 2000 - 2006 (20000101-20061231)

Gedo NDVI

Ddﬂﬂ e —
0.375
0.350
0.3251
0.300 1
0.275
0.250
0.225
0.200
0175
0.150

EII1I..IIEI.?IIIII1l3I | III1.9IIIII2I5IIII.3l1I

— Awverage all available data (1998-2008)
= Avergage data subset 2000-2005
® Historical Average data subset 2000-2006 data foryear 2008

Since

the historical average for 2006 from the 2000-2006 subset is defined as:
Sum(X(y,P)) /Count(X(y,P)) over 2000 - 2006 except 2006

the (overall) average from the 2000-2005 subset is defined as:
Sum(X(y,P)) /Count(X(y,P)) over 2000 - 2005

these cases give identical results.
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4.2.3. RUM Charts Form and Panels

4.2.3.1. Views

Chart view

The main view for RUM Charts is the Chart view panel, which contains the graphical representation of the

chart data. By right clicking the panel, its contents can be copied or saved as a PNG image. A PNG file of a
RUM Chart can be also created via the Export PNG entry in the File menu.

Legend view

The Legend view panel contains only the charts legend. This can be used to obtain the legend information

separately in case it would occupy too much space on the chart itself. By right clicking the panel, its

contents can be copied or saved as a PNG image.

Table view

The Table view panel contains the chart data in table format. By right clicking the panel, its contents can be

copied or saved as an ASCII file.

RUM Chart

File Settings

Help

Chart | Legend | Table

0.25
“»- 2000
J 0.20 ~&-2001
-=-2002
0.15 -#-2003
2004
| 0.10 2005
| 0,08
01 o7 13 19 25 31
|| | Attributes | Legend [ x axis | ¥ axis | Bars | Datasets | Table
iDataset(1) |
Properties | Parameters | Series
Variable 'NDVI Sensor |SPOT-VGT
Region Sanaag Class OM
Periodicity Dekad Type TS
Method |OM Threshold |0
Cear | add || copy |[ Replace | Remove |

File Settings

Chart view

RUM Chart

Help

[ Chart [ Legend | Table |

A B [ D E

Variable Mame lized ...

.. [Mormalized ... |Mormalized ...

F
Mormalized ..

Sensor Mame |SPOT Veget... [SPOT Veget... [SPOT Veget... [SPOT Veget...

sPOT Veget..E

| | [Region Name |sanaag Sanaag sanaag Sanaag Sanaag
0101 0.177 0.15933333... |0. 13766666... [0.133 0.163
o111 0.17665686... 0.151 0.136 0.14233333... [0. 15633333..
0121 0.17200000... 0. 142 0.13833333.... 0. 14366666. . [0. 15

b | o201 0.166 0.138666856... [0.13833333.... [0.15166666... [0.155

il | ozt 0.16133333... |0. 13666666... [0.13633333. . [0. 15466666... |0. 15533333..
N271 0. 156 N.134 . 1326R6RA. 15033337, .. 0. 155aG6RA..
4 [ »

Attributes | Legend | X axis | Y axis | Bars| Datesets | Table

{Datasei(1) !

Variable 'NDVI Sensor SPOT-VGT
Region Sanaag Class OM
Periodicity Dekad Iype TS
Method |OM Threshald 0
Cear || add || copy | Repace |[ Remove |

Table view

RUM Chart

File Settings

Help

Legend | Table

Attributes | Legend | X axis | ¥ auis | Bars| Datasets | Table

Dataset(1)
Variable [NDVI Sensor |SPOT-VGT
Region |Sanaag Class |OM
Periodicity |Dekad Type TS
Method oM Threshold |0
Cear | add || copy ][ Replce || Remove |

Legend view
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4.2.3.2. Attributes
In the attributes panel, the chart title, background, gridlines and size can be specified.

Chart title
The font, the font size, the font colour and the font type of the chart title can be specified. It can be
positioned on fixed locations (Top-Left, ...Right-Bottom, default is Top-Center).

The title content can be a parameterized string: a mixture of constant text and parameters ("%0", "%1,...).

The available parameters can be inspected via the Title Parameters button. Their actual values originate
from the properties of the first dataset series of the first dataset in the chart.

Chart background
The background of the chart can be specified. This background can be a single solid colour, or a two-colour
gradient chosen from a fixed set of gradient types (horizontal, vertical, diagonal, ...).

Parameters [Z|
File Settings
Parameter Descripkion
 Chart:| Legend I Tablel %0 Series description ~
ol Series first year F
Y2 Series last year
] Series first period
ot Series last period
%S Dataset lower date limit
Yol Dataset upper date limit
Y7 Smoothing window size
Yol Operation Abbreviation
oS Operation Marme
%10 Operation Descripkion
%ll rMode Abbreviation
l2 fMode Marme
%13 "ariable Abbreviation
i “ald "ariable Mame
%15 "ariable Id
. B Sensor Abbreviation
Attributes | Legend | X axis I Y axis I Bars I Datasets I Tablel %17 sensor Hame
%18 Sensor 1d
Chart title |RUM Chart: %20 %19 %1 %2 1o Region Abbreviation
Title font :Verdana - Font size |25 %20 Region Mame
. . Y2l Region 1d
Title colour _ Bold Italic . Underline . e Regions et Abbreviation
Position | Top-Center - a2 Fegions Set Mame =
Background Colour 1 Colour 2 _ Gradient type - - %24 Fegions Set Id
- - %25 Class Abbreviation
Vertical grid Colour s oee Nome
Harizontal grid Colour 207 Class 1d
] Classes Set Abbreviation
Lock chart size (WxH) Lock W | 600 Lock H (300 Act W 800 ActH 300 a2D Classes Set Mame
%30 Classes Set Id
031 Miataset Twne fhhresiation bt
Chart title example Parameters panel

Select Color, style

Background Gradient panel

Gridlines

Horizontal and vertical gridlines can shown or hidden. Their colours can be specified.
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Chart size
Two distinct working modes concerning the size of the actual chart, and of the PNG image that can be

exported, are available:

e free running mode: In free running mode, the screen is put to its optimal use. The chart is stretched to
the available size of its panel, and this size will also be the size of the PNG image when exported.

e locked size mode: In locked size mode, the 'real' chart size is specified by the user. This means the user
controls the exact size (and thus the quality) of the PNG image when exported. Since the RUM Chart
utility strives for WYSIWYG, the image shown on the screen will have to be re-sampled. In most cases this
means that the on-screen quality will be worse than that of the actual PNG image when exported.

File Settings Ip ile Settings

Chart | Legend | Table

0.5
04
03
0218
0.1

0.0
Mar May Jul Sep Nov

s e
attrbutes | Legend | X axis | ¥ axis | Bars | Datasets | Table| Atiributes | Legend | X auis | Y axis | Bars | Datasets | Table|
Chart title [%20 %26 %13 | Titleparameters | Chart title %620 %26 %13 | [ it Parameters |
Title font | SansSerif v] Font size ‘Zu | Title font [Sanssarif v} Eont size IC'
Title colour _ Bold Italic Underline Title colour _ Bold Italic Underline
Background Colour 1 colour 2 [N cacent vee R B | Background Colour 1 colour 2 [N coiioe- R
Vertical grid Colour ‘ertical grid Colour
Horizontal grid Colour Horizontal arid Colour
Lock chart size (WxH) Lock W LockH Actw ActH Lock chart size (WxH) Lock W [@ LockH [@ Actw @ ActH @
example free running mode locked size mode (600 x 600)

exported png: size is 515 x 265 exported png: size is 600 x 600
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4.2.3.3. Legend
A legend can be shown on the chart, but is also available separately in the Legend View panel.

Legend look and feel

The font, the font size, the font colour and the font type for the legend contents can be specified. The
legend contents can optionally be surrounded by a border. The border width and colour can be specified.
Furthermore the free space outside the legend contents (Padding), and the free space outside the legend
border (Margin) can be specified.

File  Settings Help File  Settings Help
Chart | Lagend | Table| Chart | Legend || Table|
08 k)
0.7 ~#-.Jubbada Hoose Forest 2000 0.7
Sanaag Forest 2000
08 =+ _Jubbada Hoose Grassland 2000
05 -+ Sanaag Grassland 2000
Somalia Forest average 1998-2009
é 04 ~—Somalla Grassland Average 19982009
03
02
0.1
0.0 0o
01 o7 13 19 25 31 o1 o7 13 19 25 3
‘ Attr\hutes‘ Legend | ¥ auis || W auis || Datasets H Tahle‘ Attrlhutesl Legend | ® avis H ¥ avis H Datasets || Tablal
Shiow legend Pasition on Chart |Right-Tap ~ [ show legend Pasition on Chart |Right-Tap -
Legend pattern |%20 a2 Yol | I Legend Parameters ] Legend pattern ‘%20 %26 %0 | [ Legend Paramekers ]
Legend Fant |SansSerif w | Eont size Legend Fant ‘SansSer\f “ | Font size
Bald Ttalic [] Undetline [] Calour _ Bold Ttalic [] Underline [] Colour _
Margin |10 | Padding ‘20 | Margin ‘10 | Padding ‘20 |

order width golour {0 arder wicth Colowr

example: legend on chart no legend on chart
RUM Chart 3]
File  Settings Help

Chart | Legend | Table|

~&- Jubbada Hoose Forest 2000
Sanaag Forest 2000
-4~ Jubbada Hoose Grassland 2000
-+ Sanaag Grassland 2000
Somalia Forest average 1998-2009
~Somalia Grassland Average 1998-2009

Attrlhutesl Legend | ® axis H ¥ axis H Datasets || Tablal

[ show legend Position on Chart | Right-Top A
Legend pattern ‘%20 %26 %0 | [ Legend Paramekers ]
Legend Font ‘SansSer\f vl Eont size
Bold Ttalic [] Underline [] Colour _

Margin ‘10 | Padding ‘20 |

separate legend in Legend view panel
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Legend contents
The legend contents can be specified by means of a parameterized string, a combination of:

e constant text

e parameters (%0 - %...) representing dataset info (e.g. variable), series info (e.g. first year), operation info
and a user defined series description

The available parameters can be viewed via the Legend Parameters button. The user defined series
description can be filled out for each dataset series of each dataset in the chart, at the Dataset panels.

File Settings Help
Parameter Description
["Chart | Legend | Tabk]| o eres descrpton "
%1 Series first year B
0.25 %2 Series last year
%3 Series first period
0.00 Yot Series last period
/‘\M %5 Dataset lower date mit
025 s %5 Dataset upper date limit
.JW %7 Smoothing window size
050 | |%3 Operation Abbreviation i
%9 Operation Name
o o7 13 19 25 El %10 Operation Description
%11 Mode Abbreviation
1 [2e12 Mode Name
Rel.Diff.Hist.Avg. VarfAPAR Reg:Awdal Cls:25 Year2000
Rel.Diff.Hist Avg. VarfAPAR Reg:Awdal Cls:25 Year2001 %14 Variable Name
=#= Rel.Diff.Hist. Avg. VarfAPAR Reg:Amdal Cls:25 Year:2002 Remark: whole year below average! | %15 Variable Id =
%16 Sensor Abbreviation
%17 Sensor Name
== = %18 Sensor Id
Attributes | Legend | X axis | ¥ axis | Bars | Datasets | Table| s Fegion Abbreviation
Show legend on chart Position |Bottom-Center %20 Region Name
= 2621 Region Id i
[PRSTR PORTORN[o/ 5 25513 Reg: %620 Cls: 25 Year: %1 %0 o Recions Set Abrevaon |
Legend font |SansSerif ~ Fontsize |10 %23 Regions Set Name
. . | |24 Regions Set Id
Bold [[] aiic (7] Underline [T Co _ %25 Class Abbreviation |
Margin |10 padding | 10 %26 Class Name
%27 Class Id
s Width |2 ceour | %23 Classes Set Abbreviation |
%029 Classes Set Name
%30 Classes Set1d |
%31 Dataset Type Abbreviation
%32 Dataset Type Name
%33 Dataset Type Id
%34 Periodicity Abbreviation
%35 Periodicity Name S

legend parameterized string example

available parameters panel

~"; RUM Chart.

File Settings Help

Chart | Legend | Table

028

0.00

/\\M
-0.28 S v
-0.50 (‘ ‘-‘/I‘\\

0 o7 13 19 25 N

Rel.Diff Hist. Avg. VarfAPAR Reg:Awdal Cls:25 Year2000
Rel.Diff Hist Avg. VarfAPAR Reg:Awdal Cls:25 Year2001
=8~ Rel. Diff. Hist Avg. VarfAPAR Reg:Awdal Cls:25 Year2002 Remark: whole year below average!

[ Attributes | Legend | X axis | ¥ axis | Bars| Datesets | Table

Dataset(1)
Properties | Parameters | Series
[ Visible ][ Colour | Shape + [ stroke =
Series Visible Calour Shape Stroke Description
1998-1998 B [(Defadt ]| —e— —_— “
1993-1999 B [Defalt || —a— fr— ¥
2000-2000 ¥ — p—
2001-2001 ¥ — p—
20022002 E] | —— —
2003-2003 B [ Defaut || —e— —_—
2004-2004 B [ Defadt ]| —e— —_—
2005-2005 B [ Defadt ]| —e— —_—
2005-2006 ] |Cogama| —— Pe— 18
[ Clear ][ Add ][ Copy ][ Replace ][ Remove ]

user defined series description
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4.2.3.4. X-axis

Charts contain a single X-axis. It can be positioned at the top or at the bottom of the chart.

X-axis title

The font, the font size, the font colour and the font type of the X-axis title can be specified.

X-axis periodicity, ticks and labels

The X-axis tick marks and tick labels intervals can be specified. These will be expressed in numbers of
periods of the selected periodicity (Day, Dekad, Month or Year). The font, the font size, the font colour and
the font type of the X-axis labels can be specified.

File Settings

| RUM Chart

=)

Help

File Settings

RUM Chart

=)

Help

Chart | Legend | Table|

Chart | Legend | Table|

Months 1 -12

02
01
oo 02
01 o7 13 19 25 31
Dekads 1-36 o
0.0
| Attributes | Legend | X axis | ¥ axis | Datasets | Table| | Attributes | Legend | X axis | ¥ axis | Datasets | Table|
[ oanis | [ i |
Tite [Dekads 1- 36 Axis Position () Top @ Bottom Tite [Months 1-12 Axis Position @) Top ) Bottom
Title Font [Calibri = size |24 Title Font |Courier New - size [30
coour | =< Ttalic Underline coour | = Ttalic Underiine
Type [Annual +| Erstdate (20110625 Last date |20120625 Type [Annual +| Erstdate 20110625 Last date |20120625
Periodicity |Dekad + | First period |1 Last period |36 Periodicity |Manth | First period |1 Last period |12
s line coor [ s — - s line coour [ s — -
Tick marks colour [ - Tick marks colour [ -
Tick labels Labels [TT v Interval 6 Tick labels Labels [MM v Interval 1
Ticklabels font |Calibri = Size [24 Ticklabels font |Couziex New = size |12
colour N co< Ttalic Underline 7] Angle [0 coour | = Ttaiic [ Underiine 7] Angle [0

RUM Chart

RUM Chart

File Settings Help. File Settings Help.
Chart | Legend | Table Chart | Legend | Table
Months January-December
01
00
Jan Mar May Jul Sep Nov
Months Jan-Dec
0.00
Attributes | Legend | X 3is | ¥ axis | Datasets | Table| | Attributes | Legend | X axis | ¥ axis | Datasets | Table|
¥-Asis
Title |Months Jan-Dec Axis Position  (7) Top @) Bottom Title |Months January-December Axis Position @) Top (7) Bottom
Title Font | Courier New - Size |30 Title Font | verdana - Size |24
coiour | o< Itaiic [7] Underline colour [N = 0 Italic [7] Underline
Type |Annual - Firstdate | 20110625 Last date |20120625 Iype Annual - Eirst date |20110625 Last date |20120625
Periodicity |Month ~ | First period |1 Last period |12 Periodicity |Month -: First period |1 Lastperiod |12
Tick marks coour [ A - : Tick marks coowr [ - :
Tick labels Labels [mmm «| Interval 2 Tick labels Labels | month ~| nterval 2
Tick labels font | Courier New - Size 24 Tick labels font | Courier New - Size 16
colour [N =~ Italic [ 7] Underline [] Angle 0 coour | = Ttaiic [ Underiine [ Angle 45
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The format of the labels can be chosen from a fixed set of format types. Some format type examples in

table below.

code content format and range

none blank

DDD day in year 000 - 365

T dekad in year 00-36

mmm month Jan - Dec

month month January - December

MM month 00-12

mmm DD month, day in month Jan 01 - Dec 31

month DD month, day in month January 01 - December 31
MM DD month, day in month 0001-1231

MM:DD month, day in month 00:01-12:31

MM-DD month, day in month 00-01-12-31

YY year 50-49

YYYY year 1950 - 2049

YYTT year, dekad in year 5001-49 36

YY:TT year, dekad in year 5001-49 36

YY-TT year, dekad in year 5001-49 36

YY mmm year, month 50 Jan - 49 Dec

YY month year, month 50 January - 49 December

X-axis type and range
The X-axis type can be continuous or annual.

continuous X-axis

In case of a continuous X-axis, the date interval to be plotted must be specified via the first and last date
fields.

In case the dataset type to be plotted is a long term average type, or an Average, Minimum or Maximum
operation is selected, its periodic values are repeated over the complete interval.
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File Settings

RUM Chart

Help

 Chart | Legend | Table|

2000 2001 2002 2003

2004

® Actual — Minima — Maxima

| Attributes | Legend | X @xis | ¥ awis | Datasets | Table|

Tite Axis Position () Top (@ Bottom
Title Font | Verdana - size |16

coour | =< Ttaiic [] Underline []

Type | Continuous v | FErstdate 20000101 Lastdate 20051231
Periodicity |Year v | Firstperiod |1 Lastperiod | 365
s line coor [N s —
Tick marks coour [ o
Tick labels Labels | YyyY - Interval |1

Tick labels font | Verdana - Size |12
Colour _ Bold Italic [7] Underline [7] Angle 0

continuous X-axis example

annual X-axis

In case of an annual X-axis, the date interval to be plotted must be specified via the first and last period
fields. This interval covers at most one year and starts from the first period. Datasets are divided into
multiple dataset series, each containing the points for a single one year interval. These intervals start at the

specified first period and stretch till the specified last period.

In case the last period is greater than the first period, each dataset series will contain points from one

calendar year (complete or a subset).

.

=)

oo

File Settings

Help

File Settings

=)

Help

Chart | Legend [ Table|

Chart | Legend | Table|

0.65
0.60
~2000 dek 1 - 2000 dek 36 0.55 ~~2000 dek 4 - 2000 dek 21
2001 dek 1 - 2001 dek 36 050 —2001 dek 4 - 2001 dek 21
2002 dek 1 - 2002 dek 36 2002 dek 4 - 2002 dek 21
2003 dek 1 - 2003 dek 36 045 2003 dek 4 - 2003 dek 21
2004 dek 1 - 2004 dek 36 040 2004 dek 4 - 2004 dek 21 ’
2005 dek 1 - 2005 dek 36 2005 dek 4 - 2005 dek 21
035 035
0.30 0.30
0.25 0.25
01 0407 10 13 16 19 22 25 28 31 34 0a 07 10 13 16 19
Attributes | Legend | X &% | ¥ axis | Datasets | Table| | Attributes [ Legend | X axis | ¥ axis | Datasets | Table|
X-Axis
Tite Axis Position (7) Top @ Bottom Tite Axis Position () Top @ Bottom
Title Font |verdana = Size |16 Title Font [verdana = Size |16
Colour _ Bold Ttaiic [] Underline [7] Colour _ Sold Ttsiic [] Underiine []
Type [Annual +| Frstdate 20000101 Last date | 20051231 Type [Annual | FErstdate [20000101 Last date |20051231
Periodicity |Dekad « | Eirst period |1 Last period |36 Periodicity |Dekad - | Eirst period 4 Last period |21
corr I sie [ — = N ——
Tick marks coour [ - Tick marks coour [ -
Tick labels Labels [TT v mnterval 3 Tick labels Labels TT v|  mnterval |3
Ticklabels font [Verdana = size |12 Ticklabels font [verdana = size |12
Colour _ Bold Ttalic [] Underline [] angle 0 Colour _ Bold Ttalic [ Underline [] angle |0

annual X-axis, complete calendar year example

annual X-axis, subset of a calendar year example
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In case the last period is smaller than the first period, it is considered to belong to the next calendar year,
each dataset series will therefore contain points from two successive calendar years.

mE— ) [ o

File Settings Help File Settings Help

Chart | Legend | Table Chart | Legend | Table

065 0.65

060 0.60
~1999 dek 28 - 2000 dek 27 055 ~1999 dek 34 - 2000 dek 21 055
—2000 dek 28 - 2001 dek 27 —2000 dek 34 - 2001 dek 21

2001 dek 34 - 2002 dek 21 R
2002 dek 34 - 2003 dek 21 045
2003 dek 34 - 2004 dek 21
2004 dek 34 - 2005 dek 21 0.40
2005 dek 34 - 2006 dek 21

2001 dek 28 - 2002 dek 27 0.50
2002 dek 28 - 2003 dek 27 045
~-2003 dek 28 - 2004 dek 27
2004 dek 28 - 2005 dek 27 040
2005 dek 28 - 2006 dek 27

035 0.35
030 0.30
025 0.25
28 3134 01 0407 10 13 16 19 22 25 34 01 04 07 10 13 16 19
Attributes | Legend | X 3is | ¥ axis | Datssets | Table| | Attributes | Legend | X axis | ¥ axis | Datasets | Table|
Tite Avis Position () Top @ Bottom Tite Ais Position () Top
Title Font |verdana = Size 16 Title Font |verdana = Size 16
Colour _ Bold Thsiic [] Underline [7] Colour _ Bold Ttsiic [ Underiine [7]
Type |Annual +| Firstdate [20000101 Last date 20051231 Type [Annual »| Eistdate [20000101 Last date 20051231
Periodicity |Dekad | Eirstperiod 28 Last period |27 Periodicity |Dekad | Eirstperiod 34 Last period 21|
Axis line Colour _ Stroke e - Axis line Colour _ Stroke e -
Tick marks coowr [ - - Tick marks coowr [ - -
Tick labels Lsbels [TT v|  Interval 3 Tick labels Labels TT v|  Interval |3
Tick labels font | Verdana - Size |12 Tick labels font |Verdana - Size |12
Colour _ Bold Ttaiic [] Underline [] Angle |0 Colour _ Bold Ttaiic [] Underine [] Angle 0

annual X-axis, complete year example annual X-axis, subset of a year example
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4.2.3.5. Y-axis

Charts contain at least one Y-axis. Y-axis can be positioned at the top or at the left or right side of the chart.

In case the Chart contains multiple datasets which belong to different variables, or which are processed
with different operation types or modes, additional Y-axis will appear.

Y-axis title
The font, the font size, the font colour and the font type of the Y-axis title can be specified.

Y-axis ticks and labels

The Y-axis tick marks and tick font, the font size, the font colour and the font type of the axis labels can be
specified.

Y-axis range
The Y-axis range can be determined automatically, or it can be specified explicitly via the minimum and
maximum fields.

") RUM Chart =S [ Rum Chart [
File Settings Help File Settings Help
Chart;| Legend | Table| Chart | Legend | Table|
0.35 /\ 0.35
0.30 e ~ 0.30
0.25 /ﬁ‘\ \\ 17025
-
3| o 20 \'\ /{ S\ %
§ 020\ Ve Ny Mo/ 02 2
0.15 0.15 H
0.10 0.10
0.05 0.05
0.00 0.00
o1 07 13 19 25 31 13 19 25 31
Atiributes | Legend | X ais| ¥ 25 | Bars | Datasets | Table| Atmhubes | Legend | X axis| ¥ axis | Bars [ Datasets | Table|
¥-Axis ¥-Avis
Parameters | Markers Parameters | Markers
Titte |NDVI Ao Position @) Left ©) Right Tite |NDVI Axis Position () Left @ Richt
Titie Font | Caliori - Sze [24 | TtleFont [Courier New - Sz |30
coour | :-- Italic Underine coour | =-- Italic [ Underiine 7]
Autorange Minimum (0.0 Maximum |0,38325 Autorange Minimum (0.0 Maximum |0.38325
Tick labels Tick abels
Tick font |Calbri = sze |24 Tick font | Courier New - size |20
coiour | =-- Italic Underline [7] coiour | =-- Italic [ Underine [F]

Y-axis position, colour, font, ... example Y-axis position, colour, font, ... example
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[ rumcren i esl] [ rumchan 1 =)

File Settings Help File Settings Help
Char ] Legend | Tabie] Chart | Legend [ Tabie|
0-7 L S rhO- - - 15.0 ‘ .........
0.6 0O 0.5 0.5
' 125 5 5 04 0.4 3
_ 08 100 £ R 0.3 039
B 0.4 8 Z 2
7.5 = 0.2 0.2
Z03 @
0.1 0.1
50 =
0-2 2 0.0 07 10 13 16 19 22 25 28 31 34 01 04 0.
0.1 25 S
0.0 U; T e e 5 s e e o ;e 0.0 | = Ayerage NDVI 1998 - 2006 == Average fAPAR 1998 - 2006
‘A:mbuteleegendIXamsl ¥ axis | Bars | Datasets | Table| ‘AA:mbutEsl Legend | X axis| Y @xs | Bars | Datasets | Table|

Y-Axis | y-Axis| Y-Axis
Parameters | Markers| Parameters | Markers
Title Avis Positon @ Left ) Right Ttie fxds Position () Left @ Right

Title Font [Sanserif -] Size (24 | I Title Font [SansSerif - Size |24 | |
Colour _ Bold Italic [7] Underline [7] Colour _ Bold Italic [7] Underline [7]
[7] Autorange Minimum 0.0 | Maximum .75 | [] Autorange Minimum (0.0 | Maximum 0.6 |

e N Ehe—— N Ehee—
ks v - .
Tick labels Ticklabels
Tick font |SansSerif v s=m | Tick font |SansSerif -~ sz |m |
Colour _ Sold Ttalic [ Underine [7] Colour _ Bold talic [ Underine [7]

second Y-axis due to different modes second Y-axis due to different variables

Y-axis markers
Horizontal ‘marker’ lines or intervals can be assigned to an Y-axis. In case of line-markers, their position,

colour and stroke must be specified. For interval markers an additional till-value and a transparency factor
(0-100) for the interval must be specified.

i '} RUM Chart ... = s | **J RUM Chart .= |

File Settings Help| | |[File settings Help
Chart | Legend | Table Chart | Legend | Table
| - ‘ Z-score NDVI Shabeellaha Dhexe
— 2000 2.0 —— 2000
— 2001 15 - = 2001
—2002 - TN — 2002
—oms| 1D ALY \ — 2008

2004 ! \ | 2004
ws| 05 / M ] 2005
0 B ~ rs A

B = Y/ VAN VA
Y L% Wl L 07

-1.5
-2.0
01 o7 13 19 25 31
Attributes | Legend | X axis| ¥ 2%is | Bars | Datasets | Table| | Attributes | Legend | X axis| ¥ 2is | Bars | Datasets | Table|
$-Axis | Y-Axis
Parameters | Markers Parameters | Markers
visible From Colour Stroke Interval il Transparency visible From Colour Stroke Interval il Transparency
2| 0.0 I | — =l 0.0 o I & -2 I | rone 2| 1 |0 |
v 0.75 [ | 0.0 o v b | rone v 2 40
] -0.75 ] | - £ 0.0 o ] -1  e— ] 1 0
[F]] 1.5 | —— ] 0.0 0 ] 0.5 || none [F]] 0.5 120
5] L5 D | m— =l 0.0 0 [ 0.0 | — = 0.0 o
Clear Add | Remove Clear Add [ Remave

Y-axis marker lines example Y-axis marker intervals example
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4.2.3.6. Datasets
Each dataset in a Chart has its own Dataset panel.

From such panel, datasets can be manipulated: datasets can be added, removed, copied and replaced.
Furthermore, it contains three subpanels: a Properties part, a Parameters part and a Series part.

e In the Properties part the information about the actual dataset is shown;

e In the Parameters part the overall parameters can be specified (date range, smoothing, operation,...).

e In the Series part, the look and feel parameters for the individual dataset series of the dataset can be
specified (colour, shape, stroke,...).

File Settings

Chart | Legend ITabIel

0.7

0.6

05

04

0.3

0.2

A
D % B By Y Y T Ty

)

Attributes I Legend I ¥ axis I Y axis I Ears| Datasets |Tab|e|

iDataset(1) |

_ - Properties:
Properties | Parameters | Series

Variable |NDVI Sensor |SPOT-VGT the Region, Class, Sensor,
Variable, Dataset Type,
Periodicity and Unmixing
Method abbreviations, and
in case of Weighted Means
unmixing the Threshold
value

Region |MOZ Class |Cropland
Periodicity |Dekad Type [TS
Method (UM Threshold | 100

Dataset manipulations
Remove ]

RUM Chart Dataset panel — Properties subpanel
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[ RUM Chart S|

File Settings

Chart | Legend I Table

0.7

06

05

04

03

0.2

% ‘o %, T 4’9}, % %

-

Attributes I Legend I ¥ axis I ¥ axis I Bars| Datasets | Tahle
J

Parameters | Series

Restrict dates [| Lower Limit [ Upper Limit

[[] Smooth Type Left @ Centre Right Window |3 Parameters:

Operation :Normal Mode :Acmal Dataset ra nge
[[] show as bars Gradient colour Shadow Margin |20 Dataset Operations
Dataset common Look and
Feel

Add ][ Copy ][ Replace ][ Remove ]

Dataset manipulations

RUM Chart Dataset panel — Parameters subpanel

File Settings

Chart | Legend I Table

07

06

05

0.4

03

0.2

A
% % T By Y Y Y T @

Attributes I Legend I ¥ axis I ¥ axis I Bars| Datasets | Tahle

Properties | Parameters | Series

— — - Series:

Visible Colour Shape | Strol - .

- . - - show/hide
Series Visible Colour Shape Stroke Description
1998-1998 [ - colour
1999-1999 7] 1 -
2000-2000 & | shape
2001-2001 [l I - stroke
2002-2002 E [ Defat_J i
2003-2003 m [ Defamt_| - description
2004-2004 E [ Defat_]
2005-2005 7]
Clear - Dataset manipulations

RUM Chart Dataset panel — Series subpanel
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Date range restriction
For each dataset in a Chart, an upper and lower date restriction can be selected and specified in its dataset
parameters panel, thereby restricting the actual data from the dataset to be used in the Chart.

Processing
For each dataset in a Chart, the processing parameters (for smoothing, operations, date interval restriction
and cumulating) can be specified or selected in its dataset panel. Certain limitations apply:

e date interval restriction and operations are only available for time series datasets;
e cumulative mode is not available for relative difference operations, standard deviation or Z-scores.

i _
e e
r3

File Settings Help

|| | chart | Legend | Table|

0.5

0.4

0.3

MDY

IS

0.1

. Avg (2000-2005) == Min (2000-2005) -~ Max |2

s

| Attributes | Legend | % axis | ¥ axis | Datasets | Table |

Damset|namset Dataset
i Parameters | Series

Restrict dates [7] Lower Limit |200001n1 | [¥] Uipper Limit |20051231 |

Smooth Iype () Left @ Centre {©) Right Window |3 |

Operation
[7] Show as bars

Norm. {y,p) = X(y,p)
Avg (p) = Sum(X(y,p)) / #X(p)
Min {p) = Min(%(y,p}))
Max (p) =Max(X(y,p))
5td (p) = Sart{5um({X{y,p))-Ava(p))? / #x(p) }
Hist.Avg (y,p) = (Sum(X(y,p))-X{y.p)) / (#x(p) - 1)
Hist.Min (y,p) = Min(X{j,p), i not y)
) ) Hist.Max (y,p) = Max(X{,p), jnot y)
Abs. Diff.Prev.Period Hist.5td (y,) = Sart{Sum(X(y,p))Hist. Ava(p))? / (#X(0) - D}
Abs.Diff.Prev. Year = ADpp (y,p) =X{y,p) - Xy, p-1)
ADpy (y.p) = X{y,p) - ¥(y-1, p)
ADav (y.p) = X{y,p) - Ava(p)
ADha (y,p) = X(y,p) - Hist. Ava(y,p)
ROpp (y,p) = (X(y,p) - X(y, p-1)) / Xy, p-1)
RDpy (y.p) = (X(y,p) - X(y-1, p)} / X(y-1, p)
RDav (y,p) = (X(y,p) - Ava(p)) / Ava(p)
RDha (y,p) = (X(y,p) - Hist.Avg(y,p)) / Hist.Avaly,p)
l Clear Il Add Il Z (y,p) = (x(y,p) - Avg(p)) / Std(p)
zh (y.p) = (X(y,p) - Hist.Avg(p)) / Hist.5td(p) -

RUM Chart Dataset panel — Parameters subpanel: operations and date range restriction
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Dataset series

In the Series subpanel, for each dataset series in a dataset, the colour, shape and stroke can be selected. (In

case of “Bars”, the shape option is not applicable).

Series can be made invisible in the graph. This has only to do with the visual aspect of the chart, values

obtained from operations or smoothing are not affected.

A specific description can be specified for each series. These descriptions can be used in the legend (by

using the %0 parameter in the legend string).

RUM Chart
File Settings Help
Chart | Legend ITabIe|
0.55
0.50 4
0451
. == 2000 is GREEN
= 040 == red is 2001
] -& blue for 2002
< 0.351
- piC...
0.30
finally 2005
0.251
0 7 7 T % B 7 e 7o O
(R A T R B T A - R BT
| Attributes | Legend | X axis | ¥ axis | Datasets | Table |
Dataset
| Froperties | F‘arameters| Series |
[ Visible ” Colour ].Shape v  Stroke =
Series Visible Colour Shape Stroke Description
2000-2000 | [ wmmmmms 2000 is GREEN
2001-2001 I - .| none red is 2001
2002-2002 | - - blue for 2002
2003-2003 [ | —— etr...
2004-2004 | —— _——
2005-2005 — 1| —e—> [ || s |finally 2005
[ Clear ][ Add I l][ Replace ][ Remowve
— _

RUM Chart Dataset panel — Series subpanel: series Look and Feel
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Manipulations

Following dataset manipulation functions are available:

Clear Removes all datasets from the chart.

Add Add a dataset to the chart. A database browser window will open,
allowing the selection of the Dataset to be added.

Copy Copies the selected dataset in the chart. This copy includes the settings
(e.g. colours, shapes and strokes) of the selected dataset.

Replace Replaces the selected dataset in the chart. A database browser window
will open, allowing the selection of a new dataset. The settings (e.g.
colours, shapes and strokes) of the original selected dataset will be kept.

Remove Removes the selected dataset from the chart.

example: comparing regions

— | — M
RUM Chart == RUM Chart ==
File Settings Help File Settings Help
i Chart LegendITab\E Chart Legenleab\a
0225
0.200 06
0175
05
0150
04 /
= 0125 =
[m] [m]
Z 0100 =03
0.075
02
0050 e S S
01
0.025
g @, 23 1) Z 7z Z 7 - s 2 & ] o) 2, 2} Z 2z 7 7 2- s > I ]
(d 2 - (Z4 Cd G L = AT 7 td 7 % - ( w Ca o] =2 AT 7 i
| Attributes | Legend | x axis | Y axis | Datasets | Table | Attributes | Legend | x axis | Y axis | Datasets | Table
Dataset Dataset | Dataset
Parameters | Series Parameters | Series
Region |Sanaag Sensor SPOT-VGT Type TS Periodicity |Dekad Region |Bay Sensor |SPOT-VGT Type |T5 Periodicity |Dekad
Class (OM Variable |NDVI Method OM Threshold |0 Class (OM Variable |NDVI Method OM Threshold |0
Restrict dates [¥/] Lower Limit | 20000101 [] Upper Limit |20051231 Restrict dates [¥/] Lower Limit | 20000101 [#] Upper Limit |20051231
Operation |Marmal = Mode | Actual - Smooth Window |3 Operation |MNormal = Mode | Actual - Smooth Window |3
[C] show asbars Gradient colour Shadow Margin |20 [C] show asbars Gradient colour Shadow Margin |20
[ Clear Il Add Il Copy [ Replace ][ Remove [ Clear Il Add Il Copy | Repisce i Remowe |

set up chart for the first dataset (first region)

use Copy to clone the dataset - including its settings
use Replace to select another region (second region)
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4.2.3.7. Bars
A dataset in a chart can be displayed as a set of lines or bars, however, in a chart containing multiple
datasets, only those with similar periodicity can selected to be displayed as bars.

3 ™
"] RUM Chart ¢ — =

File Settings Help

Chart | Legend ITabIel

Angola - NDVI vs RFE

0.7 - 80
0.6 170
05 160

< o4 150

E “ 40 @
g1 30
0.2 L2n
0.11 H10 |
0.0l i o

01 07 13 19 25 31
—NDVI Average 1998-2009 -+ NDVI 2000 O RFE 2000 BRFE Average 1998-2009 \

W

Attributes I Legend I X axis I ¥ axis I Elars| Datasets | Tal::le|

Dataset(1) | Dataset(2) | Dataset(3) | Dataset(4)

| Properties | Parameters | 5eries|
Restrict dates Lower Limit | 20000101 upper Lirmit (20001231
[[] Smooth Type Left i@ Centre Right Window |3
Operation :Normal v: Mode :Ach.lal v:

Show as bars  [] Gradient colour [7] shadow Margin O |

(|
Clear ][ Add ][ Copy ][ Replace ” Remove
— — —

RUM Chart Dataset panel — Parameters subpanel

When selecting the “Show as bars” option of a dataset, this option will automatically be de-selected for all
other datasets with different periodicity in the chart.
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The controls, related to bars, are split over two regions:

e the “Bars” panel itself, which contains overall controls, which are mostly only applicable in case multiple
datasets are to be displayed as bars simultaneously;

e the “Dataset-Parameters” panels of each dataset, which contain the selection whether or not to display
the dataset as (a set of) bars, and some settings specific for the dataset;

Controls on the Bars panel:
e “Equal bar widths”: specifies how to distribute the space used to draw the bars.
Options are “Dataset” or “Series”:

o In case “Dataset” is selected, each dataset (displayed as bars) will have the same amount of space.
This means that the width of the dataset series can be different per dataset.

o In case “Series” is selected, each series of the datasets (displayed as bars) will have the same amount
of space. This means that the total width of the group of bars representing a dataset can be different

per dataset.

in this example we have three datasets (DS1, DS2, DS3)
DS1 contains 3 series;
DS2 contains 2 sries;
DS3 contains 1 series.

~"/ RUM Chart ~'/ RUM Chart

File Settings

Help

File Settings Help

Chart | Legend | Table|

Chart | Legend | Table|

ODS1 Series 1/3
ODS1 Series 23
BDS1 Series 1/3
DDS2 Series 112
BDS2 Series 22
B DS3 (seriesti)

10

ODS1 Series 1/3
ODS1 Series 23
BDS1 Series 1/3
[DS2 Series 112
B DS2 Series 22
B DS3 (seriesti)

10 1" 12

Attributes | Legend | X as | v ais | Bars | Datesets | Table|

Attributes | Legend | X ais | ¥ ais | Bars | Datesets | Table|

Equal bar widths  ©) &g
Invisible series @) Empty bar

Margin |20

@ Dataset

) Nobar

Equal bar widths @ &ies
Invisible series @) Empty bar

Margin |20

() Dataset

) Mo bar

Dataset Equal bar widths example

Series Equal bar widths example

e “Invisible series”: specifies the handling of dataset series which are flagged as “invisible” on the Dataset-

Series subpanel.

o In case “Empty bar” is selected, invisible dataset series will be displayed as empty bars;
o In case “No bar” is selected, they will disappear completely.

Remark: this option acts on (complete) invisible series. This has nothing to do with (specific) missing values

in a series. Missing values in a visible series will show as empty bars.
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in this example we have three datasets (DS1, DS2, DS3)
DS1 contains 3 series, of which the middle one is invisible;
DS2 contains 2 series, of which the first one is invisible;

DS3 contains 1 (visible) series.

-/ RUM Chart

File Settings

==

Help

~'} RUM Chart

File Settings

===

Help

Chart | Legend | Table|

Chart | Legend | Table|

DDS1 Series 1/2
W DS1 Series 1/3
B DS2 Series 212
B DS3 (series1A)

10

ODS1 Series 173
WDS1 Series 113
B DS2 Series 212
B DS3 (series1H)

11 12 10 " 12
Attributes | Legend | x axis | ¥ axis | Bars | Datasets | Table| Attributes | Legend | x axis | ¥ axis | Bars | Datasets | Table|
Equal bar widths () Series © Batasct Equal bar widths @ Beried ) Dataset
[nvisible series @ Empty bar ) No bar [nvisble series @ Empty bar ) No bar
Margin |50 Margin |50
Equal bar width: Dataset Equal bar width: Series

Invisible series: Empty bar

File Settings

Invisible series: Empty bar

-/ RUM Chart.

Help

File Settings

-/ RUM Chart.

Help

Chart | Legend | Table

Chart | Legend | Table

D DS Series 1/3
B DS1 Series 1/3
B DS2 Series 212
B DS3 (series1)

10 11

ODS1 Series 113
WDS1 Series 113
W DS2 Series 212
W DS3 (series1H)

10 1

Attributes | Legend | % axis | ¥ axis | Bars | Datasets | Table|

Attributes | Legend | X axis | ¥ axis | Bars | Datasets | Table]

Equal bar widths € Series @ Dataset

Invisible series () Empty bar @ fio bar

Margin |50

Equal bar widths @ Berics ) Dataset

Invisible series  (*) Empty bar @ No bar

Margin 50

Dataset
No bar

Equal bar width:
Invisible series:

Series
No bar

Equal bar width:
Invisible series:
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e “Margin”: specifies the amount of space (percentage) around the (groups of) bars in the (time) period in
which they are drawn. This margin combines with the margins specified in the Dataset-Parameters

panels.

Bar —related controls on the Dataset-Parameters subpanel:
e “Margin”: specifies the amount of space (percentage) around the (groups of) bars for the dataset;

in this example we have three datasets (DS1, DS2, DS3)

DS1 contains 3 series;
DS2 contains 2 series;
DS3 contains 1 series.

- RUM Chart

File Settings Help

File Settings

~ ) RUM Chart

Help

Chart | Legend | Table|

Chart | Legend | Table|

0Ds1 Series 1/3
D DS1 Series 203
B DS Series 1/3
D DS2 Series 112
B DS2 Series 212
B DS3 (series1)

10

O Ds1 Series 173
D DS1 Series 213
WDS1 Series 113
D DS2 Series 172
W DS2 Series 212
W DS3 (series1H)

10 1

Attributes [ Legend | X axis | ¥ axis | Bars | Datasets | Table|

Attributes | Legend | % axis | ¥ axis | Bars | Datasets | Table|

Equal bar widths () Series @
Invisible series (7 Empty bar

Margin [0

Equal bar widths () Series @ Dataset

Invisible series () Empty bar @ Nobar

Margin |50

Bar-Panel Margin: 0
(Each) Dataset Parameters Margin: 0

-"/ RUM Chart

File Settings Help

Bar-Panel Margin:
(Each) Dataset Parameters Margin:

-’/ RUM Chart

File Settings

50 (%)
0

Help

chart | Legend | Table|

Chart | Legend | Table|

0Ds1 Series 1/3
O DS1 Series 2/3
B DS1 Series 13
0 DS2 Series 172
0 D52 Series 2/2
B D53 (series1N)

10 11 12

D0Ds1 Series 113
[ DS1 Series 2/3
W DS Series 173
I DS2 Series 112
W DSZ Series 212
BDS3 (series1H)

10 1

Attributes | Legend | X axis | ¥ axis | Bars | Datasets | Table

Attributes | Legend | X axis | ¥ axis | Bars | Datasets | Table|

Dataset(l) | Dataset(2) | Dataset(3)

Properties || Parameters | series

Restrict dates [] Lower Limit [] Upper Limit
[] smooth Type Left (@ Centre Right Window 3
Operation | Normal = Mode |Actual -

Show as bars Gradient colour [[] Shadow Margin 30

Clear ][ Add ][ Copy ][ Replace ][ Remove

Equal bar widths (7 Series @ Dataset

Invisble series () Empty bar @ Nobar

Margin 50|

Bar-Panel Margin: 0
(Each) Dataset Parameters Margin: 30 (%)

Bar-Panel Margin:
(Each) Dataset Parameters Margin:

50 (%)
30 (%)
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e “Gradient colour”: toggles between a solid or gradient colour used to fill the bars;
e “Shadow”: allows the bars to have a drop shadow.

-/ RUM Chart -/ RUM Chart

File Settings

Help

File Settings

Help

Chart | Legend | Table|

Chart | Legend | Table|

Attributes | Legend | X axis | ¥ axis | Bars | Datasets | Table

Attributes | Legend | X axis [ ¥ axis | Bars | Datasets | Table

Dataset(1) | Dataset(z) |i Dataset(3) |

Dataset(1) | Dataset(2) | Dataset(3)

Properties | PErameters | Series

Properties || PArameters | Series

Restrict dates [ Lower Limit [ Upper Limit Restrict dates ] Lower Limit [ Upper Limit
[7] Smocth Type Left (@ Centre Right Window |3 [7] Smocth Type Left @ Centre Right Window |3
Operation |Average - Mode [Actuzl - Operation | Average - Mode [Actual -
Show as bars Gradient colour Shadow Margin 0 Showasbars || Gradient colour [7] shadow Margin 0
[ Clear ][ Add ][ Copy ][ Replace ][ Remove ] Clear ][ Add ][ Copy ][ Replace ][ Remove ]

Gradient colour and Shadow selected

4.2.3.8. Table

Gradient colour nor Shadow selected

The data collected in a RUM Chart can be exported as an ASClI table.

The dataset and dataset series parameters which will appear as leading columns in the table view can be
selected. The parameters available are the same as those for the legend.

The table layout (column or row orientated layout) can selected.

The table can be exported by right clicking in the table view panel, and selecting its contents to be copied

or saved as an ASCII file

RUM Chart 3] RUIM Chart 3]
File Settings Help File Settings Help
| Chart | Legand‘ Table | | Chart | Legendl Table |
A B C s} E F [} A E [ D E F [}
Variable Mame |Mormalized .., |Normalized ... [Normalized ... [Normalized ... [Normalized ... [Normalize & ariable Abb...|Sensor Abbr... [Region Mame  [Series first v, (0101 0111 0121 ~
Sensor Mame  (SPOT Veget... (SPOT Veget... SPOT Yeget... SPOT Yeget... (SPOT Yeget... |SPOT Yec B MDY SPOT-WET Sanaag 2000 0.177 0.17666666... |0.172000
Region Mame  |Sanaag Sanaag Sanaag Sanaag Sanaag Sanaag MDY SPOT-VET Sanaag 2001 0,15933333... [0.151 0,142
Series descri... MDY SPOT-WET Sanaag 2002 0.13766666... (0,136 0.138333
0101 0.177 0,15933333... |0.13766666.,, 0,139 0163 0.189333— MDYL SPOT-VGET Sanaag 2003 0.139 0.14233333... |0, 143666
0111 0. 17666666... (0,151 0.136 0.14233333... [0.15633333... |0.186000 MOWT SPOT-WGT Sanaaq 2004 0.163 0.15633333... |0.15
0121 0.17200000... |0.142 013833333, |0.14366668.., (0,15 0179686 MDYL SPOT-VGET Sanaag 2005 0.18933333... |0, 18600000.., |0, 179666
0201 0. 166 0.13866666... |0.13833333. .. [0.15166666... 0,155 0.181666
0z11 0.16133333... |0, 13666686, |0,13633333, ., 0.15466668.,, |0,15633333, ., |0.177333 Copy
0221 0.156 0.134 0.13266666... [0.15033333. .. [0.15566666.... 0162 Save B,
0301 0.155 0.129 012966666, 0,14233333.., [0L14766666, ., |0.154333
0311 0.152 0.125 0.12833333... [0.13933333... |0.14566666. .. [0.155
0321 0.152 0,12533333.., |0, 12766666, ,, [0,13966660, . [0.14066668,,, |0,159333 % &
< | > < | >
— — e ———————————
‘ Attributes H Legend H ¥ axis || Y axis || Datasets‘ Table | | Attribubes ” Legend ” ¥ axis ” ¥ axis ” Datasetsl Tatle |
Reverse rows/oolumns in kable Reverse rowsfcolumns in table []
Leading columns Leading columns
‘Wariable Mame “Wariable Abbreviation
Sensar Mame sensor Abbreviation
Region Mame Region Name
Seties descripkion b Series first year
[Seties description ~
[Series First year =
[Series last year B
[Seties last period
Dataset lower date limit
[Dataset upper date limit
[Smoothing window size w Clear Add Remove




SPIRITS Manual Page 313 of 404

4.2.4. RUM Charts Settings

When starting a RUM Chart, it uses defaults for most general settings such as the chart size and its
background. These settings can be changed by the user, and saved as new default settings via Settings>Set
defaults . From then on these will be used upon starting new RUM Charts. The actual settings for which
defaults are saved are:

e Chart Title font name, Font size, Title colour, Bold, Italic, Underline, Position. Background Colourl,
Background Colour2, Background Gradient type. Grids and Grid colours, Lock chart size, Locked width,
Locked Height.

e Show legend, Legend Position, Legend pattern, Legend font name, Font size, Legend colour, Bold, Italic,
Underline. Margin, Padding, Border, Border Width, Border Colour.

e X-axis Title font name, Font size, Title colour, Bold, Italic, Underline, Position. Line and Line colour, Marks
and Marks colour, Tick labels, Tick labels font name, Font size, Tick labels colour, Bold, Italic, Underline.

e Y-axis Title font name, Font size, Title colour, Bold, Italic, Underline, Position. Line and Line colour, Marks
and Marks colour, Tick labels, Tick labels font name, Font size, Tick labels colour, Bold, Italic, Underline.

The original default settings can also be restored via Settings>Reset defaults.

Remark: these settings will be used by the RUM Matrix charts as well.

4.2.5. RUM Charts File menu
A PNG file of a RUM Chart can be created via the Export PNG entry in the File menu.

A RUM Chart itself can be saved / re-opened as a CNC file via the File menu.

Such CNC file contains all chart settings and its datasets properties. It does not contain the actual values
from the datasets. Instead each time a CNC file is re-opened, the dataset values are retrieved from the
database via the datasets properties. This means that a chart can be updated, after new values have been
added to the database, just by re-opening its CNC file.

CNC files can also be used as templates:

e by the RUM Chart utility itself, when creating new Charts by replacing the datasets in existing Charts.
e by the RUM Chart series tool which facilitate the creation of series of similar PNG files, based on an
existing RUM Chart.
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4.3. RUM Matrix charts

4.3.1. Introduction
The RUM Matrix chart utility offers an alternative visualisation of the RUM data.

A basic RUM Matrix chart is a table view of a dataset. The table cells represent the datasets values by

means of a colour map. The table rows (Y-axis) contain the dataset series, the columns (X-axis) the period
(time) of the dataset values.

2008
2007 4
2006 -

Ml 0.00 - 0.20
O 0.20-0.30
O 0.30- 0.50
M 0.50 - 1.00

2005
2004
2003 4
2002 4
2001
2000

Senegal NDVI

RUM Matrix chart example

A typical RUM Matrix chart will show a single dataset, using an annual X-axis.

Multiple datasets (and continuous X-axis) are possible, but only one single colour scale is supported, thus in
general matrix charts combining datasets with different variables and/or different operation types will be
hard to interpret.

2008 -
2007
2006
2005 -
2004
2003 4
2002 -
2001
2000 4

LTA-MIN -
LTA-MEAN -

LTA-MAX -

Senegal NDVI

"

.| I
[ —
. |
Jan Mar  May Jul Sep  Nov

RUM Matrix chart multiple datasets example



SPIRITS Manual Page 315 of 404

Datasets can be sent from the database browser to a Matrix charts Form, or can be selected from a Matrix
chart Form directly.

e
~", SPIRITS (Project: SpiritsDema) 271 ;E.LJ
File Processing Analysis Import/Export User Tools Help

Erowse RUM database

RUM Matrix chart
File

Regions Set | Africa Sensor |SPOT-VGT

Region [SOM Variable [NOVI Crort iegend]
Classes Set [GLC 2000 5 Cls Periodicity [* ALL* =
ik Cem e 2009

2008
2007
2008
2005
2004
oM 2003
= 2002
soM Cropland 100 2001
2000

Total Entries: 24 Page:1/1 v 1999
1998

Region Class Method  Threshold  Sensor Varizble  Periodicity
SPOT-VGT
50M

Chart Preview | Matrix Preview

NDVI SOM OM

Attributes [ Legend | X @xdis | ¥ axis| Datasets | Colours
[ Dataset |
Region Sensor |SPOT-VGT Type [T Periodicity |Dekad
Class Variable |NDVI Method |OM Threshold 0
Restrict dates ] Lower Limit 7] Upper Limit

Operation |Normal +|  Mode [Actual «| ] smooth  Window |3

Total Entries: 420

New Chart | [ Hew Maime ] |

Copy ][ Replace ][ Remove

Browser : New Matrix opens a new Matrix chart containing the selected dataset;
Browser: Add adds the selected dataset to the last active chart form (Chart or Matrix);
Matrix chart: Add opens a Browser to select a dataset to be added to the Matrix chart.

Just as in the case of regular Charts, datasets can be smoothed, operations can be performed on datasets,
datasets can be shown in “actual” or “cumulative” mode and the data range of the datasets can be
restricted;

Bay Grassland NDVI & average NDVI

ot L 1 | ] ) O T ) O
WooooOoooDoo0s
WoooOoODoOooDo0o0s
00 0T — Pl e LR = OO

1998-2008 T TIT I T T T T T T T T T T T TTTTT1

Oooo-o25 Oozs5-050 @ os5- 075

RUM Matrix chart Average operation example
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4.3.2. RUM Matrix charts Form and Panels

4.3.2.1. Views

Chart view

The main view for RUM Matrix charts is the Chart view panel, which contains the graphical representation
of the chart data. By right clicking the panel, its contents can be copied or saved as a PNG image. A PNG file
of the chart can be also created via the Export PNG entry in the File menu.

Legend view

The Legend view panel contains only the charts legend. This can be used to obtain the legend information
separately in case it would occupy too much space on the chart itself. By right clicking the panel, its
contents can be copied or saved as a PNG image.

B A
o v = RO e v . ool
File Help File Help
[FChart] Logend| [[Grort] Legend
Somalia NDVI
E
Oooo-o00s E 3003
Ooos-0.15 = 20072
| Oois-025 5 2001 I
Oozs-035 2 2000
I Oo3s-048 + 2005 I
[ 045- 055 o 2004 | |
Eoss-085 @ 2003
o 2002 |
Woss-078 2 5001
W o75-080 O 2000
I I
01 o7 13 19 25 3
Attributes [ Legend | X axis | ¥ axis| Datasets | Colours| | ttributes | Legend | X axds | ¥ axis | Datasets | Colours|
Dataset Dataset
Region |SOM Sensor | SPOT-VGT Type TS Periociicity |Dekad Region |SOM Sensor |SPOT-VGT Type TS Periodicity |Dekad
Class OM Variable | NDVI Method |OM Threshold 0 Class |OM Variable |NDVI Method |OM Threshold 0
Restrict dates /] Lower Limit 20000101 [¥] Upper Limit | 20051231 Restrict dates [/] Lower Limit | 20000101 [] Upper Limit | 20051231
Gperation |Normal v| Mode [Actal v| [ smooth  Window |3 Operation Normal v | Mode [Actual v [ smeoth  Window 3
Clear ][ Add ][ Copy ][ Replace ][ Remove I Clear ][ Add ][ Copy ][ Replace ][ Remove i

Chart view Legend view

4.3.2.2. Attributes

As with regular Charts, the chart title, background, gridlines and size can be specified in the attributes
panel. In addition, it can be specified whether the matrix cells should have a border, and if so, the colour of
the cell border and whether missing values should be shown (or left transparent) and if so, their colour.

Somalia Cropland NDVI Somalia Cropland NDVI
2008 2008
2007 2007{ [
2006 2006
2005 2005{ F
2004 HERNRNN 2004 [
2003 20031 |
2002 2002
2001 2001
2000 2000 [
il 07 13 19 25 31 a1 07 13 19 25 31

Matrix Chart with cell borders Matrix Chart without cell borders
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4.3.2.3. Legend
A legend can be shown on the chart, but is also available separately in the Legend View panel. The settings
regarding the legends look and feel are the same as for regular charts. Its contents however originate from
the colour map.

4.3.2.4. Colours

Initially (until colours are explicitly assigned) a RUM Matrix chart uses a default colour map, being a
grayscale stretching between the minimum and maximum RUM values in the chart.

File

Help

Chart | Legend

2005
2004
2003
2002
200
2000

RFE Somalia

Jan

Mar

May Jul Sep

Attributes [ Legend | X axis | ¥ axis | Datasets | Colours

From Til

Colour

Gradient Colour 2 Add to legend Legend Text

Load

[ mmport

[ auo JTTdEar ) add [ Remove

File

Help

Chart | Legend

REE Senegal

2005
2004
2003
2002
2001
2000

Jan Mar May Jul Sep

| Attributes | Legend | X axis | ¥ ais | Datasets | Colours

From il Colour Gradient Colour 2 Add to legend

Legend Text

toad | mport || Aum | cear || awd

|[ Remove

Matrix charts using default grayscales

In the Colours panel, colours can be assigned to ranges of RUM values (From value/Till value). Ranges can
be assigned a solid (single) colour, or a gradient.

r -
RUM Matrix chart
File Help
Chart | Legend
RFE Somalia
2005
2004
2003
2002
2001
2000
Jan Mar May Jul sep Mov
Attributes [ Legend | X axis | ¥ axis | Datasets | Colours |
From il Colour Gradient Colour 2 Add to legend Legend Text
0 3 I & 5 |00 -03
3 5 [ E— [&] [E] 03-05
NG 15 I ] =] = 05-15
W | s 25 [ [Ed |15-25
I 35 [E— Il ] [25-35
35 £ [ | v 35-50
50 100 [ ] =] E] |50
Load ][ Import. ][ Auto ][ Clear ][ Add ][ Remove ]

Colours panel - using single colours

r —
RUM Matrix chart
— [
File Help
Chart | Legend
RFE Senegal
2005
2004
2003
2002
2001
2000
Jan Mar May Jul Sep Ny
Attributes [ Legend | X axis | Y axis | Datasets| Colours |
From il Colour Gradient Colour 2 Add tolegend Legend Text
o 5 —— [l [E— F -5
5 IS [E— ] [l 5-15
| S 25 o] [E— o] 15-25
N S 35 | E— ] I ] 25-35
I 35 0 [ ] ] | [¥] 35-40
| % 100 | v | Fl
Load ][ Import ][ Auto ][ Clear ][ Add ][ Remove ]
I

Colours panel — using gradients
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Missing values in a dataset series can be indicated by a selected colour, or left transparent.

o N
RUM Matrix chart - - [ RUM Matrix chart - - [
File Help File Help

Chart | Legend Chart | Legend

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000

1999

Jan Mar May Jul Sep Nav
¥ b

red res
Attributes | Legend | X axis | ¥ axis | Datasets | calours| i Attributes | Legend | X axis | ¥ axis | Datasets [ colours| i

i Title font | SansSerif - Font size |20 Ll i Title font |SansSerif - Fontsize |20 I

' Tt colour | =< Italic [] Underline | it colour || - Italic [7] Underline

| Position |Top-Center - i Position [Top-Center -

Background Colour 1 _ Colour 2 Gradient type - i - Background Colour 1 Colour 2 Gradient type
vertical grid [] Colour Vertical grid [[] Colour
Horizontal grid [ Colour Horizontal arid [ Colour
Cell border Colour _ Cell border Colour _
Missing values [] Colour Missing values Colour
Lock chart size [] Locked Width |500 Locked Height |240 Lock chart size [] Locked Width [500 Locked Height [240
Actual width 567 Actual Height 270 Actual Width 557 Actual Height [270

Matrix charts with no (transparant) missing values

Matrix charts with missing values

For the greater part, the operation of the Colours panel is the same as for Quick Looks. Their colour panels

only differ in their Load and Import actions. In this case:

e Load : allows to load the colour table from an existing Matrix chart (*.CNM file);

e Import : allows to import the colour table from an existing Quick Look (*QNQ file);

Quick Look

HE B ==

File Settings

Help

Guick {00k

View HDR.

Canvas | Image | Fiags | Colours | Legend | vectors [ pictures [ Texts|

From (physical) il (bhysica)  Digital  Colour  Gradient Colour2  Addtolegend  Legend Text f

0.0 0.1 0-2.. 0 il 0.0-0.1 Il
l 01 0z o-. v 0i-0z
| | b2 0.3 £ v 02-03

03 0a v 03-0.4

0a 05 v 0.4-05
= 06 v 05-06

06 07 v 06-0.7

07 08 v 0.7-0.5

08 0.8 v 05-0.5

0s 10 v 05-10

Load Import Ao || Cear || ad Remove

Quick Lool Colours panel

File Help
Chert [ egend|
fAPAR Bay
f
I
May Jul
Atributes | Legend | X axis | Y axis | Datasets | Colours | f
From il Colour Gradient Colour 2 Add tolegend Legend Text I
0.0 0.1 0 ] 0.0-0.1 I
l o1 3 H oi-02
[ | o2 03 H p2-0.3
03 =3 H 03-0.4
X 05 H pa-0.5
I 05 05 H 05-0.6
05 07 H 06-0.7
07 08 H 0.7-0.8
08 05 H 08-0.5
0.3 1.0 | — 7] 05-10
wad || mport || a0 || cear | add || Remowe

Matrix Colours panel — imported from Quick Look



SPIRITS Manual Page 319 of 404

The “Add to legend” options and the “Legend Text” fields of the colour entries determine the contents of

the Matrix chart legend.

["RuM Matrix chart ——— _ -_— [ RUM Matrix chart
File Help File
Chart | Legend
AR
I i
i L
[ Attributes [ Legend | X axis | ¥ axis | Datasets | Colours | | Attributes | Legend | X axis | Y anis | Datasets | Colours | f
From il Colour Gradient Colour 2 Add to legend Legend Text | From il Colour Gradient Colour 2 Add tolegend Legend Text ’
0.0 0.1 0 0.0-0.1 0.0 0.1 [ [¥] 0.0-0.1
01 0z Il ni-02 \ 0.1 0.z 0 l ni-0z i
02 03 H o203 o2 0.3 0 il 0203
0.3 0.4 Il 03-04 0.3 0.2 0 El 0.3-04
0.4 0.5 [ 0.4-0.5 0.4 0.5 ] V] 0.4-0.5
0.5 06 Il 0.5-08 0.5 & 0 El 0.5-06
0.6 0.7 0 0.6 -0.7 0.5 0.7 ] V] 06-0.7
07 ] [— B 0.7-08 0.7 0.8 [— 0 ol 07-08
I | o 09 [— 0 08-0.9 || 0B 0.8 — £ = 08-0.9
RE L0 ] & pa-10 || = 0 [ 0 il 03-10
Load ][ Import ][ Auto ][ Clear ][ Add ][ Remove Load ][ Import ][ Auto ][ Clear ][ Add ][ Remove
Matrix Colours panel specifying legend contents Matrix Legend view

File
Chart | Legend

. .
e D B ==
AR

o1 |

2000

1889

sece | IRITIRT 1111
| Jan  Mar  May Jul  Sep
Attributes | Legend | X auis | ¥ axis | Datasets | Colours| i
Show legend Position |
Legend font | Sanssent | Eontsize |15 | i
Bold Ttalic Underine coour |
Margin |20 | padding |20 |

Matrix chart showing legend
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4.3.2.5. X-axis
RUM Matrix charts contain a single X-axis. It can be positioned at the top or at the bottom of the chart. Its
settings are the same as those of regular Charts.

4.3.2.6. Y-axis
RUM Matrix charts contain a single Y-axis. It can be positioned at the left or at the right side of the chart. Its
settings are the same as those of regular Charts. Its values will be the year corresponding to the matix’ row.

4.3.3. RUM Matrix charts File menu
A PNG file of a RUM Matrix chart can be created via the Export PNG entry in the File menu.

A RUM Matrix chart itself can be saved / re-opened as a CNM file via the File menu.

Such CNM file contains all chart settings and its datasets properties. It does not contain the actual values
from the datasets. Instead each time a CNM file is re-opened, the dataset values are retrieved from the
database via the datasets properties. This means that a chart can be updated, after new values have been
added to the database, just by re-opening its CNM file.

CNM files can also be used as templates:

e by the RUM Matrix chart utility itself, when creating new Charts by replacing the datasets in existing
charts.

e by the RUM Chart series tool which facilitate the creation of series of similar PNG files, based on an
existing charts.
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4.4. RUM Scatter charts

4.4.1. Introduction
The RUM Scatter chart utility allows to plot RUM datasets against each other in a scatter chart or plot.

A RUM Scatter chart contains at least two datasets. One of these datasets acts as the X-variable
(independent variable), while the other datasets act as Y-variables (dependent variables). The chart will
contain points (X,Y), where X and Y are the RUM values, with equal time (period), of the X and Y datasets.

fAPAR vs NDVI| - Rtm_on Awdal

0.09
0.08
0.07
0.06
0.05

fAPAR

0.04
0.03
0.02

0.01

007 008 009 010 011 012 013 014 015 016 017 018 0.19
NDVI

RUM Scatter chart example

Besides the (X,Y) points, a regression line can be plotted (simple linear regression - ordinary least squares).
The parameters of the regression line (Intercept and Slope) and the Pearson's correlation coefficient
(R-squared) are calculated and can be used in the charts title and legend.

fAF’AR VS NDVI - Reglon Awdal l’R2 = 0 770_]_

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

fAPAR

007 008 009 010 011 012 013 014 0415 016 017 018 0.19
NDVI

* fAPAR=NDVI * 0.4204 -0.0213

RUM Scatter chart example
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Datasets can be sent from the database browser to a Scatter charts Form, or can be selected from a Scatter
chart Form directly. Only Time Series datasets can be used in Scatter charts.

e S|

File Processing Analysis Import/Export User Tools Help Test

Browse RUM database E@
Help
RUM Scatter chart =
File Help
Reqgions Set | Africa - Sensor | TAMSAT -
Region | * ALL * Variable | # Browse RUM database Chart | Legend‘
Classes Set | Overal Mean x| Periodicity | ¥
I Class [= ALL* + | Method [# |

Regions Set :Afria

Type Region  Class Method  Thres... Sen Region | * ALL *
LE BWA oM oM 0 MY Classes Set |GLC 2000 5Cls
TS BFA aM oM ] TAMY r
BOIT lom oM o AM: Class gk
Total Entries: 61 Page:1/1 =2

FR——— P [ Attributes [ Legend | X axis | ¥ axis | Datasets |

BWA oM oM Dataset(1) Dataset(2)

Parameters

- Chart Preview | Matrix Preview

. [[] %-Role
o s0 Total Entries: 292 Restrict dates ] Lower Limit [ Upper Limit
i
” 28 [7] Smooth  Type Left (@ Centre Right  Window |3
Scatter  Colour Shape | = | Legend
Taos 1008’ 2001 2003 | 200 ) - 5
) Reg.Line Colour - Stroke | — »  Legend

Total Entries: 430

Legend Parameters

NIl

New Chart ] [ New Matrix ] [ MNew Scatter ] E

Clear ][ Add ][ Copy ][ Replace ][ Remove ]
Total Entries: 420
Mew Chart ][ Mew Matrix ][ Mew Scatter ][ Add ][ Cloge
Browser : New Scatter opens a new Scatter chart containing the selected dataset as X dataset;
Browser: Add adds the selected dataset to the last active chart form as Y dataset;
Matrix chart: Add opens a Browser to select a dataset to be added to the Scatter chart.

NDVI vs RFE (19990101 - 20081221)

NDVI

RFE

RUM Scatter chart example



SPIRITS Manual Page 323 of 404

4.4.2. RUM Scatter charts Form and Panels

4.4.2.1. Views

Chart view

The main view for RUM Matrix charts is the Chart view panel, which contains the graphical representation
of the chart data. By right clicking the panel, its contents can be copied or saved as a PNG image. A PNG file
of the chart can be also created via the Export PNG entry in the File menu.

Legend view

The Legend view panel contains only the charts legend. This can be used to obtain the legend information
separately in case it would occupy too much space on the chart itself. By right clicking the panel, its
contents can be copied or saved as a PNG image.

(S

File Help File Help

Chart!| Legend

. r
| RUM Scatter chart ©*} RUM Scatter chart

fAPARvs NDVI - Reqion Bakool

| ¢ fAPAR ===NDV| ™ 1.0538 -0.1407 (R* = 0.9586)

‘ ® TAPAR ===hDWI* 1.0536 -0.1407 (R* = 0.9586)

Attributes | Legend | X axis | ¥ axis | Datasets \

Dataset(1) | Dataset(2)

Properties | Parameters

[ xRole

Restrict dates (7] Lower Limit | 19990101 7] Upper Limit | 20081231
[ smooth  Type  left
scatter Colour [N Shepe | —s— + | Legend %26

reg.tine Colour [N stoke | ==+ Legend [%27 = %1 %0 (R2 = %2)

@ Centre Right  Window |3

| Attributes | Legend | X axis | ¥ axis | Datasets \

Dataset(1) | Dataset(2)

Properties| Parameters

[ xRole

Restrict dates [] Lower Limit | 19990101 7] Upper Limit 20081231
[ smooth  Type  Left
scatter  colour [N Shepe | —e— + | Legend [%2s

reg.tne Colour [N stoke | ==+ Leoend %27 %1 %0 (R2 = %2)

@ Centre Right  Window |3

[ Legend Parameters ] [ Legend Parameters ]

Replace ][ Remove ] Clear ][ Add ][ Copy ][ Replace ][ Remove ]

Chart view Legend view

4.4.2.2. Attributes

As with regular Charts, the chart title, background, gridlines and size can be specified in the attributes
panel. The parameters available for the chart title will be those from the dataset which has been assigned
the X-role, and the first dataset with an Y-role (thus from the first ‘scatter plot’).

4.4.2.3. Legend

A legend can be shown on the chart, but is also available separately in the Legend View panel. The settings
regarding the legends look and feel are the same as for regular charts. Its contents however originates from
the datasets with an Y-role.

4.4.2.4. X-axis and Y-axis

RUM Scatter charts contain a single X-axis and one or more Y-axis. They can be positioned at the top/left or
at the bottom/right of the chart. Their settings are the same as those of the Y-axis in regular Charts. In case
the Chart contain multiple Y-datasets which belong to different variables, additional Y-axis will appear.
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4.4.2.5. Datasets

Only Time Series datasets can be used in Scatter charts. At least two datasets are required, one of them
acting as independent variable (X-role). Each dataset has a “Properties” and a “Parameters” pane. The
properties pane shows the dataset information (variable, sensor, region, land use class, periodicity,...). In
the parameters pane:

e the role of the dataset can be specified (X or Y). Exactly one dataset is to be assigned the X-role;
e optionally an upper and lower date restriction can be selected and specified;

e optionally a smoothing window type and its size can be specified;

e only for Y-datasets:

o the scatter plot’s visibility, points shape, shape colour and legend can be specified;
o the regression line’s visibility, stroke, line colour and legend can be specified.
o both legends can be parameterized strings: a mixture of constant text and parameters ("%0", "%1,...).

o The available parameters can be inspected via the Legend Parameters button. Their actual values
originate from the properties of the actual (Y) dataset in the panel, and the common X-dataset.

File Processing Analysis Import/Export User Tools Help Test

RUM Scatter chart ‘i |£ Parameters E@
File Help
Parameter Description
Chart | Legend| o0 SLR - Intercept ~
el SLR - Slope T
X3 Va2 Pearson Corr. R2
0.5 %3 -
o 04 % -
_rfc 0.3 Vo5 - =
0.2 b -
0.1 %7 -
0.0 ) -
oS -
| * TAPAR vs NDVI —Y = 1.0952 * X -0.1511 (R*= 0.9621) - Region Jubbada Dhexe %10 ¥ -Datasetlower date Imit |
%11 X - Dataset lower date limit
= = = %12 ¥ - Dataset upper date limit
[ Attributes [ Legend | X axis | ¥ axis | Datasets | %13 ¥ - Dataset upper date limit
Dataset(1) | Dataset{2) Y14 ¥ - Smoathing window size
%15 % - Smoathing window size
Properties | Parameters %016 N
[7] x-Role 17 -
Y18
Restrict dates Lowver Limit |20000101 Upper Limit | 20041231 %19
(| [7] Smooth  Type Left (@ Centre Right Window |3 20
- Va2l
scatter  Colour [N sh=ce | =+ Leoend (%38 us 27 2
Reg.Line Colour _ Stroke | s— - Legend |Y = %61 *X %0 (R2 = %2) - Region %40 %23
“o24
| [ Legend Parameters ] 25
%a26 ¥ - Variable Abbreviation
%27 X - Variable Abbreviation il
P
Clear “ Add ][ Copy ][ Replace ][ Remove ]
-
.

4.4.3. RUM Scatter charts File menu
A PNG file of a RUM Scatter chart can be created via the Export PNG entry in the File menu.

A RUM Matrix chart itself can be saved / re-opened as a CNS file via the File menu.

Such CNS file contains all chart settings and its datasets properties. It does not contain the actual values
from the datasets. Instead each time a CNS file is re-opened, the dataset values are retrieved from the
database via the datasets properties. This means that a chart can be updated, after new values have been
added to the database, just by re-opening its CNS file.

CNS files can also be used as templates:

e by the RUM Scatter chart utility itself, when creating new Charts by replacing datasets in existing charts.
e by the RUM Chart series tool which creates series of similar PNG files, based on an existing charts.
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4.5. RUM Chart series tool
The RUM Chart series tool facilitates the creation of series of similar PNG files of charts, based on an
existing RUM Chart.

The tool starts from an existing saved RUM chart (CNC, CNM or CNS file) which is used as a template for the
PNG's to be created. Next, the regions and/or classes for which a PNG has to be created, can be selected.

" x J
File Help
Task submitted
RIUM Chart template
Chart template | iritsDemo\CNC\CNM\Africa NDVL cnm ... | view |
Regions
Select Reagions |Ref. Region: AGO - Set: Africa
Select Id Abbreviation Mame
& AGOD Angola ~
250 ARE United Arab E... [—'
95 ATF Glorioso Islands
127 ATF Juan De Mova ...
78 ATF Europa Island
41 BDI Burundi
27 BEN Benin il
Select Select AllMone
Classes
Select Classes |Ref. Class: Cropland - Set: GLC 2000 5 Cls
Select Id Abbreviation Mame
Fi 1 Cropland Cropland
Fi 4 Forest Forest
Fi 2 Grassland Grassland
[T ] oM Overal mean
Fi 5 Other Other
Fi & Shrubland Shrubland
Select Select AllMone
Output files
Qutput directory |D:\SpiritsProjects\SpiritsDemo \PHNGMatix E
Filename pattern MTX_MDVI_%01 %4 .png
[ Filename Parameters l
[ Cancel ] [ Execute
=

Since a RUM chart (and thus its CNC/CNM/CNS file) can address multiple Datasets, the first Dataset in the
chart will function as 'reference’, when using the chart as template. This dataset determines the 'reference-
region' and the 'reference-class', which will be substituted by the selected regions and classes during the
creation of the PNG's.
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Selection of regions and classes
The available regions to choose from, are those regions found in the database, belonging to the same
regions-set as the regions-set of the first dataset in the template file.

The available classes to choose from, are those classes found in the database, belonging to the same
classes-set as the classes-set of the first dataset in the template file.

In case the first dataset in the chart has "Overall Mean" as its unmixing method, no classes can be chosen,
only the "Overall Mean" proxy class (id = 0) is available.

~
oo = e~
File Help File Help
RUM Chart template RUM Chart template
Chart template |cts\SpiritsDemo\CHNC\Africa NDVI.cnc E] Chart template |SpiritsDemo\CNC\Africa NDVI OM.cnc E]
Regions Regions

Select Regions |Ref. Region: SEM - Set: Africa

Select Regions |Ref. Region: SEM - Set: Africa

Select Id Abbreviation Name Select Id Abbreviation Name
=] 7 AGD Angola - [7] 7 AGOD Angola -
[¥] 250 ARE United Arab E... |— [7] 250 ARE United Arab E... |
@] 95 ATF Glorioso Islands [¥] 35 ATF Glorioso Islands | -
@] 127 ATF Juan De Nova ... [¥] 127 ATF Juan De Nova ...
@] 78 ATF Europa Island [¥] 78 ATF Europa Island |
@] 41 BDI Burundi [¥] H BOI Burundi
] 27 BEN |Benin < Fl 27 |BEM [Benin
ﬂ] Select AllMone % i Ii’; I::hmn_a ==
rain
e g 33 BWA Botswana
¥l 47 CAF Central Africa...
Select Classes |Ref. Class: Cropland - Set: GLC 2000 5 Cls Tl 56 cIv e
Select Id Abbreviation Mame % g g;r; gameroon
— o {Democ. ..
¥ i Cropland Cropland ? o5 oG C:!;]o
¥ 4 Forest Forest El 5 com e
E 2 Grassland Grassland El 52 ovp Cyprus
] 0 oM Overal mean — —
— i 68 DIl ibouti -
] 5 Other Other — —
¥ 3 Shrubland Shrubland Select Select All/None
Classes
[—]Select Select All/None Select Classes |Ref. FIXED: Overall mean - Set: GLC 2000 5 Cls
Output files Output files
Output directory | D:\SpiritsProjects\SpiritsDemo\PNG Series\Africa E] Output directory |D:\SpiritsProjects\SpiritsDemo\PNG Series\Africa E]
Filename pattern |NDVI_%:1_ %4 .png Filename pattern |NDVI_%1_OM .png
Filename Parameters Filename Parameters
[ Cancel ] [ Execute ] [ Cancel ] [ Execute ]

reference dataset in the template chart
contains a "normal" class

reference dataset in the template chart
is an "overall mean" dataset

Output files

The names for the output files will be specified by means of an output directory and a parameterized string:
a mixture of constant text and parameters. Available filename parameters are the properties of the regions
and classes (Id, Abbreviation and Name). These can be viewed via the 'Filename Parameters' button.

Since the region and class Id's are unique, it is recommended to use these in the file names pattern.
Example: "MyChart_Reg(%0)_Cls(%3)", %0 and %3 representing the regions Id and classes Id.
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Created PNG's
For charts containing a single dataset, PNG's will be created by replacing the (region X class) in this dataset
with each (selected-region X selected-class) combination.

In case of 'multi-dataset' charts, the situation is far less intuitive.

As stated before, the first dataset in the chart will function as 'reference'. This dataset determines the
'reference-region' and the 'reference-class'.

A loop will be performed over all combinations (selected-region X selected-class).
With each (selected-region X selected-class) combination, a chart will be instantiated where:

for each Dataset in the chart, which has the same region as the reference-region, this region will be
replaced by the selected-region;

for each Dataset in the chart, which has the same class as the reference-class, this class will be
replaced by the selected-class;

Datasets in the chart which neither have their region nor their class corresponding to the reference
dataset, are kept as they are;

With this chart instance, the database will be queried to obtain the RUM values for each of the
datasets.

In case none of the datasets in the chart can retrieve any values, no PNG will be created for
this (selected-region X selected-class) combination. An error will be reported instead.

Otherwise, the chart will export its PNG.

B D:\SpiritsProjects\SpiritsDemo\PNG Series\Africa ['._|['E|rg|
: Eile Edit ‘iew Favorites Tools  Help ;',’
5 . = -
e Back. </ lj‘ P ) Search ‘H_ Folders
! Address |l'f.‘ LiiSpiritsProjects) SpiritsDermctPMG Series|Africa V| G0
Falders £ — | _ L | A
. e : = i i
=l IC3) spiritsDema ~ —= e T DS __/»
I3 e e e T
ELNL o - ___ oo - ___ c o - ___
I PHGE
= IC3) PHG Series MOWI_KEM_Cropland.png  MOYI_KEW_Forest.png  MDVI_KEM_Grassland....
Y |
I Compare ] ] ]
[ Relative ) '_;/_;_\— 4 e LRt
I Relative R —— I —— e ——
IﬁSmIN o m ow e o m ome- o m ow e
£ smouT | | |
[ somaLL MOYI_KEM OM.png  MDVI_KEM_Cther.png  NDWI_KEM_Shrubland....
= tmp
2 GO — —) —
4 | > w
369 objects (Disk free space: 17,1 GB) 12,1 MB :} My Computer

example RUM Chart series - created PNG's
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‘P' T a— EM
2]
File Edit View Tools Help
Organize * Include in library = Share with + Slide show Burn MNew folder = -~ [ @
4 | SpiritsDemo = =
NDVI Angola Cropland
P CNC I T 3
1. Demo T 1
& LML | [ |
| . New Folder ~:HL A l-
| I |
4 0 PNG YTy Ty — T T g e e
. Mati
) 2 MTX_NDVI_AGO Cropland.png MTX_NDVI_AGO Forest.png
L glook
HOVI Angola Grassland HOWI Angola Other
L/ rum I . " :
1 Series : :: [
1) PNG Series i
» 1 Qug A
4 REF s R
an FenMar Apr My 0 13 Alg Sep O Nv Dse S FenMar Apr vy 0 1 A Sep O Naw Dec
1 RUM
1 RUMst MTX_MDVI_AGO_Grassland.png MTX_NDVI_AGO_Other.png
HDVI Angola Shrubland
by SNS
> ) SpiritsProjectData ] i
1 SPX Hinia| W I
- gesz | el IO
1L TMP LTI Boeor |2 m' .||.‘ [
4 tmp_iso | | L i =5
b TNT 1 FEbMIr Aps Mby U0 14 Alig Sep O Mo Dt I FobMar Aps Mdy n 1d Alig Sep O A e
’ UNT MTX_NDVI_AGO_Shrubland.png MTX_NDVI_ARE_Cropland.png
l 239 items

example RUM Matrix chart series - created PNG's

| =

_!j\, » Computer » Local Disk (D) » SpiritsProjects » SpiritsDemo » CNC » CNS » PNG Search PNG pel

File Edit View Tools Help
Organize = Includein library = Share with ~ Slide show Burn New folder & ~ 0 @
1. spiritsDemo B — R -
i CNC s i
1 CNM - -
1. CNS ,' "
i 3
1. PNG o -
J TsT = £
1. Demo 5 il
& LNL s
o G 504 313 5 ¢ T8 o a5 1) G 35 & e A8 1428 0
.. New Folder
New Folder (2] fAPAR vs NDVI Region_Awdal.png fAPAR vs NDVI Region_Bakool.png fAPAR vs NDVI Region_Banaadir.png
. New Folder
= i L= = A o
b
1. PMG Series
& PRF
1 QNG
J REF
1. RUM
1. RUMst R W e e e e T TR e e e e
1 sNs & AR £ 5015 4 568 5 - U A 074 10 - 8] & e o - L3 18T) < 03851
|| SpiritsProjectData TAPAR vs NDVI Region_Bari.png fAPAR vs MDVI Region_Bay.png TAPAR vs NDVI Region_Galguduud.png
M spx - =
1 T™P Z iz = =
1 tmp_iso i v =
a2 .
L TNT i e e
o
1L uNT r = =
1 Test_Interpol o s
- o an
1. Test_Pheno N S T T N Y T T T I L T i I T TR T R R T
| TestDBCollections DA A | 934 61304 0 05808 o TSPAR 1 431 206 350 = (5T VPR " 2 1564 8 - 0 S5
- vs egicn_Gedo.pn vs egion_Hiiraan.pn vs egion_lubbada Dhexe.pn
ki TestsPM o FAPAR vs NDVI Region_Gedo.png APAR vs NDVI Region_Hiiraan.png FAPAR vs NDVI Region_Jubbada Dhexe.png 5
) 18 items

example RUM Scatter chart series - created PNG's
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5. Quick Looks

5.1. Quick Look
The Quick Looks utility enables the visualisation of an IMG, and overlay it with vector layers, a legend,
pictures (e.g. graphical picture files in JPG, PNG or GIF format, typically logo's), and texts. The resulting
Quick Look can be exported as a PNG file.

Quick Look : =)

File Settings Help

 Quick Look| view HOR|

SPiRiTEQ{ SDVI - dekad 2 June 2000

SPOT-VEGETATION

-
| Canvas| Image | Image Area | Flags | Colours | Legend | Vectors | Pictures |Te)ds|

Image |D:\SpiritsSamples\Africa\s 10_SDVIWt0017i2.img () Band |1 -

¥minfmax |-26.066963999999995 60.13303600000001 Cols |460
Ymax/Ymin |38.0669643 -35.058035700000005 Rows 330
|:| ROL Select ROI Mame ROI Desc

Xminfmax | - - Cols | -

‘Ymax/min | - - Rows | -

Area Left |20 Top |20 Width 482 452 Height (412 412
Border |1 Colour - Margin |10 Iransparentmargin

Quick Look example: Standardized Difference Vegetation Index Africa

173
=
<

-25:.20
200415
-15:-10
Normal
10:15
15:20
20:25

Snow

sea

SPIQHI.T%)S SDVI - dekad 2 June 2000

SPOT-VEGETATION

exported PNG
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5.1.1. Structure of a Quick Look

The main components of a Quick Look are:

e The canvas, on which the other Quick Look components are drawn;
e The image, the IMG file (or an ROI of this IMG) which will be rendered;

o A colour table specifying how to render the flags found in the IMG file;
o A colour table specifying how to render the data values found in the IMG file;

e An optional legend.

e An optional collection of vector files which will be overlay the rendered image;
e An optional collection of pictures (e.g. logo's);

¢ An optional collection of textboxes containing lines of text;

Canva

Legend

fAPAR
00-
02-
0.4 -
06-
08-

02
0.4
06
08
1.0

Image

Vector\

missing
snowi/clouds

Logos

SPOT-VEGETQTION
January 2000 DekamsJ/3

vito

vision on technology

Textbox

Quick Look structure
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5.1.2. Quick Look Form and Panels

5.1.2.1. Canvas
The canvas specifies the absolute dimension ( Width x Height ), in pixels, of the resulting PNG file of the
Quick Look.

The canvas also specifies the overall background of the Quick Look. This background can be a solid (single)
colour or a gradient.

Optionally a canvas border can be specified, parameterized by its colour, its width, and the distance to the
edge of the canvas (margin).

All Quick Look components which can be positioned (image, legend, logo(s) and textbox(es) use the upper
left corner of the canvas as the origin of the coordinates system. Their positions and sizes will always be

expressed in pixels.

Help
Image: Must be specified

s Width
s Border

Canvas

Canvas | Image | Image Background | Flags | Colours | Legend | vectors | Pictures | Texts|

Canvas Width | | teight 400
Border Colour Width | 10 | Margin |50

Background Colour 1 colour 2 [ Gocentvee [
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5.1.2.2. Image
In the Image tab, the IMG file to be visualized is specified. In case of a multi-band image, one can also select
the requested band. Optionally one can choose to restrict the visualization to a selected ROl of the IMG.

The image itself will be rendered in the "image area". This area consists of

e an optional border around the actual rendered image;
e an optional margin between this border and the actual rendered image;
e the actual rendered image itself.

The "Left" and "Top" parameters specify the position of the upper left corner of the image area with
respect to the canvas origin.

The "Width" and "Height" parameters specify the dimension of the image area. "Width" and "Height" will
adapt automatically so that the aspect ratio (Samples/Lines from the HDR file) of the image is kept intact.

Optionally an image area border can be specified, parameterized by its colour, its width, and the distance
between the border and the edge of the actual rendered image (margin). This margin itself can be
transparent or filled with a solid colour.

File Settings Help
Image: Must be specified

Image Area Width

e oo e I e e e e

Image [t [ Reload Band |1 | (min 1)
Xminfmax | - - Cols | -
Ymax/Ymin | - - Rows | -
[F] roOI Select ROI Name ROI Desc
Xmin/max | - - Cols | -
Ymax/min | - - Rows | -
Area Left |75 Top |75 Width | 269 Height | 234

Border |10 ;olou- Margin |10 I () ransparent margin
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5.1.2.3. Image Background
The background of the image area can be chosen:

e transparent (meaning the background of the image area will be that of the canvas);

e solid (a single colour);

e a "colour scale" representation of the image. The range and colours can be chosen. In case the IMG
values fall outside the selected range (From/Till values), the canvas background shines through.

Cd) T4

Transparent background Solid background

Colour scale background:
the canvas background shines through where the
IMG values fall outside the specified From/Till range

File Settings

Quick Look | View HDR |

As an aid in choosing a colour scale range, the panel

= indicates:
Canvas | Image | Image Background | Flags | Colours | Legend | Vectors [ Pictures | Texts|
dgrourdtpe. ) Tarsparent © sid @ Coorscde ¢ Vmin/max: lowest/highest digital values of
. T significant range (if indicated in the HDR).
vnin max ¢ Vlo/Vhi: lowest/highest digital values occurring in
vio __ vhi _32?67‘0 . P . .
mnsple 0| T this IMG (if indicated in the HDR).

e min/max sample: lowest/highest digital values
actually sampled from the IMG.




SPIRITS Manual Page 334 of 404

5.1.2.4. Flags
In the Flags tab, colours can be assigned to flag values.

A flag value is to be specified as "digital value", meaning the value as-is in the IMG file.

A flag value is a single value, meaning each individual flag value has to be specified separately, there are no
"ranges" for flags. (Ranges can be specified in the Colours tab.)

In case the IMG file has been specified in the Image tab, and its HDR file contains the "flags" keyword, the
flags can also be imported directly from the HDR file (value + description). During this import, the flag
values and descriptions are imported and random colours are assigned.

flags {251=missing, 252=cloud, 253=snow, 254=sea, 255=back }

flags = {-5=missing, -4=cloud, -3=snow, -2=sea, -l=back }

Example: typical flags entries in HDR files

Quick Look
File  Setkings Help

§ Quick, Lu:u:uk§| Wiew HOR

-

| Canvas || Image| Flags | Calaurs || Legend || Yeckors || Pictures || Texts|

Walle Calour Add to legend Legend Text
5.0 I [] missing
-4.0 I [/] cloud
-3.0 I ol Snovw
-2.0 ] [/] sed
-1.0 ] ol back.
[ Load ][ Import ” Clear ][ Add ] Remoyve

Flags example: imported from HDR, colours manually changed
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5.1.2.5. Colours
In the Colours tab, colours can be assigned to the IMG values.

Colours can be assigned to a range of values(From value/Till value) or to a single value( by choosing the
From value equal to the Till value). Ranges would typically be used for ordinal images, while single values
would be used for categorical images (classifications).

Values are to be specified as "physical values". The physical value is calculated, based on the "digital values"
(value as-is in the IMG file) and on the (GLIMPS specific) "values" entry in the HDR file.

Physical value = Vintercept + Vslope * Digital wvalue

Physical value = F(Digital value, Vintercept, Vslope)

In case the "values" entry is not present in the HDR file, Vint and Vslo default to 0 and 1 respectively,
thereby making the physical values equal to the digital values.

values {SDVI[NDVI-toc], -, 0, 250, 0, 250, -2.5, 0.02}

values = {DMP, kgDM/ha/day, 0, 32767, 0, 17510, 0, 0.01}

Example: typical values entries in HDR files: values = { Vname, Vunit, Vlo, Vhi, Vmin, Vmax, Vint, Vslo }

Quick Look
File  Settings Help

Cuick Look | yiew HOR

-

| Canvas || Image || Flagsl Colaurs | Legend || Vectors || Pictures || Texts|

From... Till {phrysical) Digital Colour Gradient ., Addtolegend = Legend...
n 20 {0-2000% || [] [v] 0-20
20 40 (2000-4000% ([ ] [v] 20 - 40
40 a0 { 4000 - 6000 3 — [] [v] 40 - B0
&0 &0 (6000-8000% ([ ] [v] 50 - 50
a0 100 (o000 10000% [ [] [v] a0 - 100
100 120 {10000 - 12000 ) | ] [v] 100 - 120
120 140 (12000 - 14000 | [N [] [v] 120 - 140
140.,0 (330 { 14000 - 33000 7 | N ] [v] 140 +

(=N
(=N

” Remorve l

o}
@
I
o

Load Import [ Auto

[ L«

example: colours assigned as ranges of values
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In case the IMG file has been specified in the Image tab, and its HDR file contains the "class names" entry,
these classes and their colours (RGB sets from the HDR file "class lookup" entry) can also be imported
directly from the HDR file. During this import, the classes are assigned single incrementing integer values
starting from 0. In case the "class lookup" entry is not present, random colours are assigned.

class names = {
Water/Background,
Tree Cover; broadleaved; evergreen,
Tree Cover; broadleaved; deciduous; closed,
Tree Cover; broadleaved; deciduous; open,
Tree Cover; needle-leaved; evergreen,...

}
class lookup = {
255,255,255,
0,112, o0,
120,224, O,
186, 93, O,
0,138, O,...
}

File  Settings Help

FGuick Lok yiew HOR

-

| Carvas | Image | Flagsl Colours | Legend | Yectars | Pictures | Tests |

Fram...| Till{physical) = Digital Caol... Gradient | ., Addtoleg... Legend Text

0.0 0.0 (0.0-00% F] [v] W ater/Background | A

1.0 1.0 (1.0-1.0)0 DN [] [v] Tree Cover; broa...|

2.0 2.0 (z0-200 [ F] [v] Tree Cover; broa..,

3.0 3.0 (z0-3.0) I [] [v] Tree Cover; broa... |—

4.0 4.0 (4.0-4.0) DN F] [v] Tree Cover; Mee...

5.0 .0 (5.0-5.00 [T [] [v] Tree Cover; nee...

.0 5.0 (e0-600 T F] [v] Tree COver) mixe...

7.0 7.0 (70-7.00 ™ [] [v] Tree Cover; regu...

5.0 2.0 (g.0-800 F] [v] Tree COver) Fegu... |+
[ Load ][ Import ][ Auto ][ Clear [ Add ] Remove

example: colours imported from classification IMG
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Ranges can be assigned a solid (single) colour, or a gradient.

Quick Look
File Settings

Cuick Look. | yiew HOR.

-

-

Canvas || Image FIags|C0|0Uf5 |Legend Veckors | Pickures || Texts

From ... Till {physical)  Digital Col... @radient  Colo... Add... Legend Text
0 50 {0-5000) | [v [C | [ [o-s0
=0 140 (5000 - 140003 | [ [*] || [#] [50-140
140 330 { 14000 - 330007 | (N | [ [/] [140+
Load Auko ][ Clear ” Add ][ Remaove

example:

2 ranges of values with gradients

gradient colours

In uninterrupted sequences (meaning that the "Till" value of a range is equal to the "From" value of the

next range) of values, rages behave like half open intervals. In interrupted sequences of values, they behave
like closed intervals.

From value | Till value Behaviour

0 50 [ 0-50[ 50 not included

50 100 [50 - 100[ 100 not included

100 150 [100 - 150[ 150 not included

150 199 [150 - 199] 199 included

200 249 [200 - 249] 249 included

250 300 [250 - 300] 300 included ( last interval is always closed)

ranges: numerical example
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As an aid, default colour tables can be build via the "Auto" button. Colour tables can be created for discrete
values or ranges of values. The colour palette can be a set of random selected colours, or a transition
between colours. In this last case, two or three colour transitions can be chosen, and the colour type can be
selected as a fixed colour per range, or a gradient per range, between the ranges.

Two colour transitions are defined by two(value-colour) pairs: From/Till. The generated ranges start
"upward" from "From" to "Till".

Three colour transitions are defined by three (value-colour) pairs: From/Reference/Till. The generated
ranges start "upward" and "downward" from "Reference" to "From" and "Till".

, Auto create colours [g|
A
From === ————+ Step .................................... Colour palette type  (3) () Random selected
colour range
\ 9 Transition type O 2 Colours transition @ 3 Colour transition
A
Step colour range Table type (%) Ranges of values () Discrete values
\ i Colour type () Solid colours () Gradients
Reference ———————- Step colour range Reference value Reference Colour
A
Step colour range i vl
A
A
Step colour range
A
Till m—————— " Colour range
Step
A\
Quick Look
File  Settings Help
Quick. LUUk§| view HOR.

DMP [k DM haldany]

-

Canvas || Image FIagleUlUUFS |Legend Wechors || Pickures | Texts

From {physi... = Til (physi... = Digtal Colour Gradi... Colour2z Addtoleg... | Legend T...

0 25 (0-..| . [v] [¥] 0-25

25 75 (z5.. | [v] — [v] 25 - 75

75 125 (75.. |1 [v] [v] 75 - 125

125 175 (1z.. |1 [v] [v] 125 - 175

175 225 (17... |1 [v] [v] 175 - 225

225 275 (zz... |1 [v] | — [v] 225 - 275

275 300 (z7.. | [v] | — [v] 275 - 300
Laad Impark [ Auko “ Clear ][ Add ] Remave

3-colours transition ranges with colour gradients.

As a special case one can specify "0" for the step value, resulting in one single gradient between "From"
and "Till" for a two colour transition, and in two gradients respectively between "From" and "Reference"
and "Reference" and "Till" for a three colour transition.
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5.1.2.6. Legend

Under the Legend tab, one can select whether a legend should be drawn, and specify the overall legend

look-and-feel.

Quick Look

File  Setkings

Cuick Look | yiew HOR

fAPAR (dekad 1/3 lay, 2001)

0.0-0.1
0.1-02
02-03
03-04
04-05
05-08
06-0.7
07-08
0B-09
08-10

missing

back, masked

Created: Jun 28, 2012

- W

| Canwvas || Image || Flags || Colours | Legend | Veckars || Pictures || Texts|

Show legend Title |FAPAR {dekad %41(3 %38, %35) | | Title Parameters

o 1o
Biorder Width Margin Colour

Bold [] Italic [] underline

I
Solid backaground Background calour
Title Fonk |SansSerif Vl Fonk size Title colour -
Bold [] Dealic Underline
Texts fonk |SansSeriF Vl Fonk size Texts colour -

Legend example

The "Left" and "Top" parameters specify the position of the upper left corner of the legend with respect to

the canvas origin.

The width and height of the legend cannot be specified, they are determined by the border, the margin and

the content (legend title and entries from Flags and Colours).

Optionally a legend border can be specified, parameterized by its colour, its width, and the distance
between the border and its content (margin). The background of the legend can be filled with a solid colour

or stay transparent.

The legend title and its entries can have their font, font size, colour and style (bold, italic and underlined)

specified.
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The legend title supports the use of parameters (%0..%n). The values of these parameters can be previewed
via the Title Parameters button. These values originate from the current date, the ROl name and
Description and the content of the HDR file in case a (valid) IMG file has been specified in the Image tab.

Parameters D_(l

Parameter Descriptian Value

%l today Year 2012 ~ .

o boday Month (1156 — current date info

o today Manth {Jan-Dec) |lun

a3 today Manth {Januar... |June

%ot today Day in manth (... |28

%D description SPOT-YaET IM G HDR info

oty sensor bype SPOT-YEGETATION

%a? bands 1

%ol interleave bsq

%9 file type EMYT Standard

%10 header offset 1]

%ell data bvpe 1

olZ byte order 0

%13 wvalues name FAPAR

Y14 walues unit -

%15 values Vo 0.0

Y16 walues Yhi 200.0

%17 walues Vmin 1.0

18 values Wmax 147.0

%19 walues Wink 0.0

20 values Yslo 0,0050

Y2l classes -

22 flags 251.0=missing 252.0...|

%23 samples 57

Y24 lines 73

25 map info name Geographic LatfLon

o2 map info Colm 1.0

%27 map info Recm 1.0

a2l map info ¥m 40,570536

“a2d map info m 12,0044643

%30 map info d¥ 0.1875

%31 man info d 0.1875 b

Legend Title Parameters

The actual content of the legend (besides its title) originates from the Flags and Colours tabs. For each
entry in these tabs, one can specify whether the entry should occur in the legend, and what the
accompanying text should be.

L — e —
Q_ anvas | Image | Colours | Legend Vectors | P Texts|
From (physical) Till i g Gradient Colour 2 Add to legend Legend T
00-01 0.0 0.1 O] ® 0.0-0.1
01-02 0.1 jo.2 O = 0.1-0.2
02-03 0.2 0.3 O = 0.2-0.3
0.3 0.4 O = 0.3-04
03-04 0.4 0.5 O = 0.4-05
04-05 0.5 0.6 O = 05-06
05-06 0.6 0.7 0 = 0.6-0.7
06-07 0.7 0.8 (] [v] 0.7-0.8
IS 0.8 0.9 ] ™ 08-09
07-08 0.9 1.0 80 - 20 ] ] 0.9- Lgs”
08-09
B o0s-10
- AL gend | Vectors | Pictures  Texts
back, masked
Add to legend Legend Text

[] missing

[] cloud

[] snow

[v] missing

= back, masked y4

Legend content
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5.1.2.7. Vectors
Under the Vectors tab, vector files can be selected to overlay the rendered image.

Limited support is provided for Idrisi VCT, Idrisi VEC and Esri SHP files.

Quick Look [X]
File Setkings Help

Cuick Look | iew HOR.

F .

| Canwvas || Image | Flags | Colours | Legend | Weckars | Pictures | Texts|

Weckor File Colour Widkh Stroke
Dt SpiritsSamples\WECVGROSLL. YEC . 1 1

[ ]
C1\SpiritsSamples| SHPYworld_admi.shp ... || . _
[ SpiriksSamplesiWECIAFR_REGD. WEC . 1

1 _

Load ” Clear ” Add ][ Remove

vectors overlay
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5.1.2.8. Pictures

Under the Pictures tab, graphical picture files ( typically logos), can be selected to be added to the Quick

Look.

JPG, PNG and GIF file formats are supported.

The "Left" and "Top" parameters specify the position of the upper left corner of the picture with respect to

the canvas origin.

The "Width" and "Height" parameters specify the dimension of the picture. "Width" and "Height" will adapt

automatically so that the aspect ratio of the picture is kept intact.

Quick Look
File Zettings

E ik Lnnké] Wiew HOR

Lariek EIMCIEAN CINTHES IR

. W

| Canvas | Image | Flags | Colours | Legend | 'u'eu:tu:ursl Pictures l Texts|

Picture File Left Top Width | Height
[:\SpiritsSamples|LOGOYies, pig [ ... Jjteoo [120 400 317 Y
DniSpiritsSamplesiLoGoilogo_JRC_2011_JRC.png (... J{i&00  |S00 400 169 i
DniSpiritsSamplesiLoGoilogo_JRC_2011_MARS.png (... J[1&00  |725 400 194
DviSpiritsSamplesiL OG0T T logo_CMyK_halojpg (... J[1&00  |980 400 125
[ SpiritsSamples|LOGO Spirits, prig [ ... J7=0 1120 (400 400
[ SpiritsSamples|LOGO Spirits, prig [ ... oo 1220 (300 300
[ SpiritsSamples|LOGO Spirits, prig [ ... =00 1310 (200 200 LB
D1\ SpiritsSamplesiLOGO oga_MARSORS . PHG [ ... Ja0 500 (300 162
C:\SpiritsSamplesiLoG0 Loga, png E|8EI 1000 340 S16 w

[ Load j lear ” Add Remove
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5.1.2.9. Texts
Under the Texts tab, textboxes containing lines of text can be created and added to the Quick Look.

A textbox is basically a rectangular area in which one or more lines of text are rendered.

The "Left" and "Top" parameters specify the position of the upper left corner of the textbox with respect to

the canvas origin.

The width and height of a textbox cannot be specified, they are determined by the border, the margin and
the content (lines of text) of the textbox.

Optionally a textbox border can be specified, parameterized by its colour, its width, and the distance
between the border and its content (margin). The background of a textbox can be filled with a solid colour

or stay transparent.

Quick Look
File  Setkings Help

Chuick Look, ] Wievs HDR

Info:
“ariable: fAaPAR
Sensort SPOT-VEGETATION
Date: dekad 1,/3 May 2001

Lorem ipsum dolor sit 2
consectefur adipiscing
Froin sed sodales eni
Lorem ipsum dolar
consectefur adipi
Quisgue malesu
Morbi fempar
ui inferdum &
Fellentesg

tincidunt

eated: June 28, 2012

.

| Canvas || Image || Flags || Colours || Legend || Weckors || F‘ictures[ TEX'ISI

Left Top Text
270 20 Info:
270 170 Lorem ipsum daolor sit amet,
30 a0 Somalia
20 320 Created: %3 %d, %0

[ Load ][ Clear ” Add Edit Remoyve
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For each separate line of text in a textbox, the font type, size, colour and style (bold, italic and underlined)
can be specified.

Text lines support the use of leading blanks and the use of parameters (%0..%n).

The values of these parameters can be previewed via the 'Text Parameters' button in the Textbox panel.
These values originate from the current date, and from the content of the HDR file in case a (valid) IMG file
has been specified in the Image tab.

TextBox f$__<| TextBox E|
TextBox content { kext lines ) TextBox conkent ¢ tesxk lines )
Text Text
Loren ipsum dolor sit amet, Info:
consectetur adipiscing elit. Wariable: %613
Proin sed sodales enim. SENSOF: Yab
Lorem ipsum dolor sit amet, Date: dekad %4:41/3 %38 %35
consectetur adipiscing elit.
Quisque malesuada convallis molestie.
Morbi tempor nunc elit,
ut interdum elit. —
Pellentesque vitae velit et ipsum Parameter am—
el today Year -~
%l today Month (1-12) =
Yol today Month {Jan-Dec)
] today Month (January-Decerber)
ot today Daw in month (1-31)
%ol description
Yol sensor bvpe
%7 bands v
Font |SansSerif w | Font size: Font Fonk size: |:|
Colour _ Eald Ltalic Underline [] Calaur Eiold Italic Underline
TextBox attributes TextBox attributes
Left Top [170 | Left Top |20
Eorder [] Solid background Eorder Salid background
Border colour - Background color Border colour - Background color
Border width Border width El
Barder margin ’ ShowfHide text Pararmeters ] Border matgin | ShowfHide text Parameters |
(e ) [ ]
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5.1.2.10. View HDR
As an aid the View HDR panel is available.

This panel shows the content of the HDR file in case a (valid) IMG file has been specified in the Image tab.

File Settings Help

[ Quick Look | View HER

»

file: vt0017iZ hdr

ENVI

description = {Standardized diff., HistYears=13%8-2Z003%3, Rct¥ear=ZIZ000, Include
samples = 4&0

lines = 250

bands = 1

header offset = 0

file type = ENVI standard

datz type = 1

m

interleave = bsag
map info = {Ceographic Lat/Lon, 1, 1, -26.0669&4, 35_0669643, 0.1875, 0.1875}
walues = {SDh[NDVI-teel, -, O, 250, O, 250, -2.5, 0.0Z}

£flags = {25l=missing, Z5Z=cloud, Z53=snow, Z54=sez, Z55=background}

date = 20000811 | 4
days = 10

sensor type = SBPOT-VEGETATION

comment = {Neg.In-vals kept, absi(denom)=1} -

< 0 | 3

v
| Canvas| Image | Image Background I Flags | Colours | Legend I Vectors | Pictures ITexts|

Image |D:\SpiritsSamples\Africa\s 10_SDVI\wt00 17i2.img [ee) Band [1 | (1-1)

¥minfmax |-26.066963993999935 50,183303600000001 Cols 460
YmaxYmin |33.0669643 -35.058035700000005 Rows | 330
|:| ROI Select ROI Mame ROI Desc

Kmin/max | - - Cols

‘Ymax min | - - Rows

AreaLeft |20 Top |20 Width |482 432 Height (412 412
Border |1 Colour - Margin |10 Transparent margin

The ROI information of the IMG, and its dimensions in pixels is retrieved from the HDR information and
visible on the Image panel: Xmin/Xmax, YMax/YMin and Cols/Rows.
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5.1.2.11. Image ROl selection.

On the Image panel, one can choose to restrict the visualization to an ROI of the actual IMG.

Once the ROI option is enabled, the ROl itself can be specified via a panel activated via the “Select” button.
On this panel the ROI can be defined via map-coordinates (Xmin/Xmax, Ymax/Ymin). It is also possible to

specify a name and a description of the ROI, which can be used as parameters (%50 and %51) in the legend

and texts. The selection panel offers the possibility to import the ROl boundaries from an existing HDR file.

File Settings

Help

Quek Lok

Cornas] Tnage | [ Fings | Colours | Legend | vectors [ Petres | Texts|

8.0 350 Raws |-
Area Left [ 12 Top |12 Widh |500 500 Height 215

) o o coow [ oo [0 | I @ ersorenmrin

Image [sta ReFiGLC2000 V1_1\Drigina\gc2000_v1_Limg [ ] Bond [1|(1-1)

Xminjmax [-150.0 179999998648 Cols [40320
Ymax/Ymin [39.99107100000002 -56.01785710419393 Rows (16353
[C] Ror Select ROIName Af ROI Desc Africa
Xminjmax [26.0 s0.0 ols [ -

215

File Settings

Help

Quick Look | yiew HDR

Cormas] Tnage | T Fiogs [ Colous [ egend | vectors [ Petres | Toxts|

or ot o ot esc s

Xminmaye 2.0 7.0 Cols [561
.0 Rows [337
Top [12 widih 500 B5 Height 215

T I FEee

Image [+aRef\GLC2000 V1_1\Orignal\gic2000_v 1_Limg [[.] gand [1 (-9
Xinjmer: [-150,0 175999998548 coks 40320

Ymax/Ymin [39.99107100000002 -56.01785710413899 Rows [16353

215

File_Settings

Help

Quick Look | View HOR

Connas] Inace |insge Sackoround | s | Colours | gend | vectors | Petres | Texts|

irage aRerGLCaGD Vi_iignalgc2o_y_timg ]

ot RO1Hame 1
e [ 250 EX =
Ymax/min |35.0 -35.0 Rows 8177

area Left [12 Top 12 Widh 500 250 Height 215

) ot 0 - s

Bond |1 | (1-1)
Xminfmax [-150.0 173.935998846 Cols [40320
Ymax/Ymin [39.99107100000002 -56.0178571041899 Rows [16353

215

No Roi selected — full IMG file.

-
=" JSelect ROL =4 = “.‘
-
Emin | 2.0
¥max 7.0
Ymax 52,0
Ymin |49.0
Mame |Bel Desc |Belgium
0
i
L

Belgium ROI selected.

,

Xmin |-26.
¥Xmax |60
I ¥max |38 I
fmin |-353
(l MName |Afr Desc |Africa
(|
-
fl
i
-
| S— — == —

Africa ROl selected.
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5.1.3. Quick Look Settings

When starting a Quick Look, it uses defaults for most general settings such as the Canvas Width and Height.
These settings can be changed by the user, and saved as new default settings via Settings>Set defaults .
From then on these will be used upon starting new Quick Looks. The actual settings for which defaults are
saved are:

e Canvas Width, Height, Border, Border Colour, Border Width, Border Margin, Background Colourl,
Background Colour2, Background Gradient type.

e Image position Left, Top, Width and Height, Image Border, Border Width, Border Margin, Border Colour,
Margin Colour, Margin Transparent, Image Background type, Image solid colour background Colour,
Image colour scale background From and Till colours.

e Legend, Legend position Left and Top, Legend Border, Border Width, Margin, Colour, Legend Solid
Background, Legend Background Colour, Legend Title Font Name, Size, Bold, Italic Underline and Colour,
Legend Text Font Name, Size, Bold, Italic Underline and Colour.

The original default settings can also be restored via Settings>Reset defaults.

5.1.4. Quick Look File menu
A Quick Look can be saved / re-opened as a QNQ file via its File menu. These QNQ files can also be used as
templates:

e by the Create Quick Look tool and the Create Quick Looks time series, to facilitate the creation of series of
similar PNG files, based on a single Quick Look.

e In the Quick Look Form in the Flags, Colours, Vectors, Pictures and Texts panels, where
Flags/Colours/Vectors/Pictures and Texts can be loaded from another Quick Look (QNQ) file

A PNG file of a Quick Look can be created via the Export PNG item in this File menu.
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5.2. Create Quick Look tool

Goal

The Quick Look tool can create PNG files for a single input IMG file, a list (LNL file) of IMG files or a subset of

the IMG files located in a directory.

Parameters
e existing input IMG file(s);
e output PNG file(s);

e an existing Quick Look (QNQ file) to be used as template.

Tool

Create Quick Look
File:

Files

i 5ingle File:| Directory | List of Files|

X

Help

Input IMG

#sizimbabwels 10_FAPAR \zim_vt000 La.img | .. |

Qutput PNG | rojectslSpirisDemolPNGizim_vta001a.png .. |

Cuick Look template

Cancel ” Execute

Create Quick Look Tool example

Quick Look 3]
File Settings Help

L QuickLock] view HOR

o
E
2
H
o
g
H
5
H
g

Inage [iiah510_faparisom_vio113aing ] [ Reboad | Bend [t |i1-1)

Background type () Transparent O Solid () Colour scale
Sold colour
colour scale From colourvaive [ Till colourfvalue
Border colowr [ width [1 | Hergin
wargin colour [ marginTransparant:

QNQ for Somalia IMG used as template

Created: Jun 28, 2012

0.0-01
01-02
0.2-03
0.3-04
04-05
0.5-0.6
06-07
07-038
0.8-09
08-1.0

missing
back masked

fAPAR (dekad 1/3 January, 2000

PNG created for Zimbabwe IMG

For the Directory mode, the input files will be specified by their input directory and a wildcard pattern,

using '*' and '?' as wildcards:

o "*' will be interpreted as 'any character, zero or more times';

o '?' will be interpreted as 'any character, exactly one time';

e all other characters in the wildcard pattern will be considered as constant.



SPIRITS Manual Page 349 of 404

All files in the specified input directory, with their filenames matching the pattern, and having a (fixed) IMG
extension, will be selected as input IMG file for the tool.

The wildcard pattern may contain up to ten wildcards. Each wildcard in the pattern, results in a
corresponding parameter. For each selected file, the value of such parameter is the part of the filename
covered by the wildcard. These parameters can be referred to as "%0", "%1,..."%9", and will be used to
define the filenames of the PNG files to be created.

The names for the output PNG files will be specified by means of an output directory and a parameters
pattern. This pattern can be a mixture of constant text and parameters ("%0", "%1,..."%9") obtained from
the selected input files. The PNG extension is added automatically to the output file names pattern.

The output filenames, and potential conflicts (duplicate filenames etc.) can also be inspected in the Preview
dialog.

By means of the Preview button, a dialog can be opened, showing the interpretation of the wildcards
pattern, the input IMG files matching this pattern, the extracted parameters with their values, the names of
the output PNG files and potential conflicts.

X

Create Quick Look El Create Quick Look
File Help

IMatching source F... | Destination files Potential conflicts
sorm_wt0001a,img sorn_vt0001a,png ey
sorm_wt0002a,img sorn_vt0002a,png
sorm_wt0003a,img sorn_vt0003a, png

Input directary |iritsSamplesSomalial510_FAPAR [I] som_vt0004a.img som_vt0004a.png
Input names pattern |[som_vt* som_vE000Sa,img som_vE0005a.png
sorm_wt0006a,img sorn_vt00064, png
sorm_wb0007 a,img sorn_vt0007a,png
Output names pattern |som_vt%:0 som_vE0003a, img sorn_vt0008a, png
sorm_wt0009a,img sorn_vt000%a, png
sorm_wt0010a,img sorn_vt0010a,png
sorm_wt0011a,img sorn_vt0011a,png
Quick Look template som_vk0012a.img sorm_vt0012a.png
NG template [0\QNRISOM fapar.ang | .. | Hew | [iew ][ Edt | som_vt0013a.mg  [som_vt0013a.png
som_wt0014a,img sorn_vt0014a,png
som_wt0015a,img sorn_vt0015a,png
som_wt0016a,img sorn_vt00164,png
sorm_wt0017a,img sorm_vt0017a,png
som_wt0018a,img sorn_vt0018a,png
sorm_wt0019a,img sorn_vt001%a,png
som_wt0020a,img sorn_vt0020a,png
som_wt0021a,img sorn_vt0021a,png
som_wt0022a,img sormn_vt0022a,png
som_wt0023a,img sorn_vt0023a,png
som_wt0024a,img sorn_vt0024a,png
som_wt0025a,img sorn_vt00254,png
som_wt0026a,img sorn_vt00264,png
sorm_wt0027 a,img sorn_vt0027a,png
som_wt0028a,img sorn_vt0028a,png
som_wt0029a,img sorn_vt002%a, png

T =Y T Sy o Tae? s P

Files

Single Fils | Direckory | List of Files

Qutpuk directory | Projects\SpiritsDemol PG| Series E]

[ Cancel ” Execute ]

Create Quick Look tool - Directory mode preview file names and parameters
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Time Series

The Create Quick Looks time series tool can create PNG files for a time series of IMG files. Due to the
limited number of parameters needed by the module, no separate scenario is used. Apart from the typical
parameters needed in any time series tool (input files, output files, periodicity, start and end dates), an
existing Quick Look (QNQ file) to be used as template is required.

Create Quick Looks
File

Cuick Look template

3

Help

QNG kemplate |D:'l,SpiritsPrDjects'l,SpiritsDemn'l,QNQ'l,SOM FAPAR.gng

[ ) rew ] [wiew [ Edit

Files

Input direckory |D:'l,SpiritsSampIes'l,SnmaIia'l,S1III_FP.PP.R

Input filenames prefix |som_vt

|E] Periodicity

| date |vvTT

w | sUFFis |a

Qubput direckory |D:'l,SpiritsSampIes'l,SnmaIia'l,PNG Series

[..]

Time Seties

Qutput filenames prefix |som_vt

| date |vvTT

w | sUFFis |a

Start date | 19960101

| (Format YYYYMMDD)

End date 20091231

| {Format VYYYMMOD)

[ Zancel H Execute ]

@ D:\SpiritsSamples\Somalia\PNG Series

File  Edit

eBack - \_/l

Yiew

Fawvorites

L@ j:] Search ‘[[\__" Folders

Tools  Help

-

: Address |E} D4, SpiritsSamples!Somalia\PHG Series

H [C5) sHP

I) Senegal

= 1) Somalia
[0 GLOBCOYER_AF

[ REF

() 510_farap =
(5 S10_faPaR_RLUP
() 510_FEWSMET

(5 S10_FEWSNET |
() 510_Masked

) 510_NovI == "
< | > [=

Folders X
I GLlw ~ mE
I IDRISI H
) LoGo =
I REF
I 51_METED

som_vE0001a. png

sarm_vH1005a, prig

() 510_MDYI_GLOE o

som_wt0002a.png

som_wk0006a.png

421 objects (Disk free space: 16,6 GE)

som_vEl003a, png

sarm_vH1007 a, prg

15,0 ME

som_wt0004a.png

som_wt0008a.png

d My Compuber

example Create Quick Look Time Series - created PNG's
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5.3. Create ROI Quick Looks tool

Goal
The ROI Quick Looks tool can create PNG files for a collection of ROI’s from a single input IMG file (specified
in a Quick Look template).

Parameters

e existing Quick Look (QNQ file) specifying the IMG and used as template.

e 3 collection of ROI’s of the IMG in the QNQ;

e the location and filename of the resulting PNGs: the names for the output PNG files will be specified by
means of an output directory and a parameters pattern. This pattern can be a mixture of constant text
and parameters ("%0" or, "%1) obtained from the name or description of the ROI’s. At least one of the
available parameter must be used in the pattern. The ROI's names and/or descriptions will also
determine the value of the corresponding parameters in the QNQ template, thus they can be used in
legend and textboxes).

Tool
Create ROI Ql.llfk DOKS I X J .s.‘ﬂ*;.
e File Settings Help
File
Quick Look | view HDR

Quick Look template

ONQ template | 1dComposite \GLC-2000 Global.gng | ... [ Mew |[ view || Edit |

Regions Of Interest

xmin Xmax Ymax Mame Desc
0.0 75.0 33.0 Afghanistan |Afghanistan
-26.0 60.0 38.0 Africa Africa b
19.0 21.0 51.0 Alandislands |Aland Islands||=
19.0 22.0 43.0 Albania Albania
-3.0 12.0 33.0 Algeria Algeria
1.0 2.0 43.0 Andorra Andorra
11.0 25.0 4.0 Angola Angola Image | Image Background | Flags | Colours | Legend | vectors | Pictures [ Texts|
74.0 53.0 1.0 Argentina Argentina Image |s\RefIGLC2000 v1_1\Orignal\glc2000_v1_Limg ... | Band [1 | (1-1)
4.3,0 SD,D 42,0 . ,\'.\rrnenia Armenia Xminfmax | -180.0 179.999998848 Cols 40320
Ymane/¥Ymin |89.99107100000002 -56.01785710419999 Rows 16353
9.0 18.0 50.0 y Austria Austria
[ ror Select ROI Name |Bel ROI Desc [Belgium

44.0 51.0 42.0 ' Azerbaijan  |Azerbaijan mfen BT - o

51.0 27.0 Bahrain Bahrain mafin |52.0 Eo -
23.0 33.0 57.0 Belarus Belarus Arealeft |12 Top |12 Width 500 500 Height 500 215
2.0 7.0 52.0 ] Belgium Belgium Border |0 Colour - Margin |10 -Iransparantmavgm

-87.0 19.0 Belize Belize _
0.0 4.0 13.0 y Benin Benin
70.0 57.0 2.0 . Bolivia Bolivia QNQ used as template — contains a global IMG

15.0 20.0 46.0 Bosniaand... |Bosnia and...
19.0 30.0 -17.0 Botswana Botswana
-75.0 -34.0 5.0 Brazil Brazil

22.0 29.0 45.0 Bulgaria Bulgaria
-6.0 3.0 16.0 2.0 Burkinafaso |Burkina Faso
28.0 31.0 -2.0 -5.0 Burundi Burundi v

[_ Import ” Clear Add H_ Edit Remove l
Qutput filles

Directory |iSpiritsProjects\MosaicAndComposite\QNQ\ROT-Demo'PNG .. |

Names pattern |GLC2000 - %0 .png

Cancel ” Execute ]

Create ROI Quick Look Tool example sample PNG created for Italy ROI
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Following functions are available to specify/modify the ROI’:

Add Add a new ROI.

Edit Edit selected ROI.

Remove Remove selected ROI.

Clear Remove all ROI’s.

Copy/Save As Copy the table to the clipboard / Save as a CSV file. (Via right-click on the table)
Import Import a series of ROl’s a (CSV) text file.

Series of ROI's can be imported from an ASCII CSV file. Such file (example below) should contain the ROI

attributes (Xmin/Xmax/Ymax/Ymin/Name/Description). Coordinate values must use “.” as decimal
separator. The fields should be separated by comma, colon, semicolon or tab characters.
/] ===
// Sample ROI's ASCII list
/] —===mmmmmm e
Rec, Xmin, Xmax, Ymax, Ymin, Id, Desc
1, 60.0, 75.0, 39.0, 29.0, Afghanistan, Afghanistan
2, -26.0, 60.0, 38.0, -35.0, Africa, Africa
176, 42.0, 55.0, 20.0, 12.0, Yemen, Yemen
177, 22.0, 34.0, -8.0, -19.0, Zambia, Zambia
178, 25.0, 34.0, -15.0, -23.0, Zimbabwe, Zimbabwe
Import s e &5 Importing ROIs is an interactive process executed by
Xmin: must be a double value the |mp0rt pan8|l
Input file |omposite\REF\Sample Rois'_RoisSamplelist, txt E] Separator :, v: *In the |mp0rt pane" the flle to be Imported and the
separator character to be used have to be chosen.
A B C D E F G
R — - ) ) )
gSBmP'E ROTS... = || ® An attempt is made to parse the file. The result is
Rec Tmin hmax [rmex vmn i Desc shown in the top half of the panel in tabular form.
1 60.0 75.0  |39.0 29.0 |afghanistan Afghanistan
2 -26.0 60.0 38.0 -35.0 |africa Africa
3 19.0 210|610 [59.0 [Alandisiands [aland Isia... ¢ In the middle part of the panel, the ROI attributes
4 19.0 22.0 43.0 39.0  |albani Albani . . . o
: 50 20 B0 |50 News Ao (Xmin/Xmax/Ymax/Ymin/Name/Description) must
6 L0 |20 430 420 Mndorra  \Andorra be assigned one of the columns found by the
7 11.0 250 |40 -18.0  |Angola Angola =
parser.
Skip lines |0
¥min B x| Xmax | ~| || @ Since typical files contain leading lines describing
Ymax | m o B ) the file contents, the Skip lines field allows to
MName |F w | Desc G - . . .
: : : : specify a number of lines to be ignored.
Xmin ¥max max Ymin Mame Desc
| || ® In the bottom half of the panel the resulting entries
_ to be imported are shown in a table.
Kmax Y mias Ymin 1d Desc
60.0 75.0 39.0 29.0 Afghanistan |Afghanistan
-26.0 60.0 38.0 -35.0 Afri AfTi . . . .
o o — s R Ty e Invalid values are indicated in the table and an error
19.0 220 43.0 3.0 Albania _|Albania message is displayed on top of the table.
9.0 12.0 38.0 13.0 Algeria Algeria
|l |10 2.0 43.0 42.0 Andorra Andorra
11.0 25.0 4.0 -13.0 Angola Angola n .
i oo 10 60 argentns |agenina | - || ® The ROI’s in the table can be edited or removed.
[ Edit ][ Remove ]
i e Upon selection of the Ok button the entries are
I ot
added to the ROI’s list in the Tool panel.
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|+ Computer » Local Disk (D) » SpiritsProjects » MosaicAndCompesite » QNQ » ROLDemo » PNG « |43 [ search p1G 2

File Edit View Tools Help
Organize v Includeinlibrary v Sharewith v Slideshow  Burn  Newfolder ®- 7 @

GLC2000 - Azerbaijan.png GLC2000 - Belarus.png GLC2000 - Belgium.png

GLC2000 - Bulgariapng GLC2000 - Burkinafase.png GLC2000 - Burundi.png GLC2000 - Cameroun.png GLC2000 - Centralafricanrepublic.png

} 176 items

example Create ROI Quick Looks - created PNG's

Time Series
The Create ROI Quick Looks time series tool can create PNG files, for a collection of ROl’s, for a time series
of IMG files.

Create ROI Quick =50

File Help

ROI Quick Looks scenario

Scenario |PV Thinned Sample Roi QL Scenario [ ] [ MNew ] [ View ] [ Edit ]

Time Series

Start date | 20140401 (format YYYYMMDD)
End date 20150430 (format YYYYMMDD)

Create ROI Quick Looks Time Series example
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Scenario
[S5)
File Help
General scenario parameters
Scenario name |P\-' Thinned Sample Roi QL Scenario |
Periodicity
Input path |G:‘|Proba\|' 55 Global |E]
prefix date suffix ext
Input files [q5_ | [rovyvp & | | | img | |
Output path |G:\ProbaV 55 Global ROI-PNG [
prefix date suffix ext
1 Cutput files |%0— |[\"YI'"'IMDD v]| ||png |

1 Quick Look template

ONQ template |AndComposite\NDVI Global.qng ... [ ew ][ Edit || view |

1 |
| |Regions Of Interest \
Xmin Xmax Ymax fmin Name Desc
3.0 3.0 54.0 50.0 Netherlands  [Netherlands
2.0 7.0 52.0 49,0 Belgium Bielgium
-5.0 10.0 52.0 41.0 France France
6.0 18.0 45.0 36.0 Italy Italy
-26.0 50.0 358.0 -35.0 Africa Africa
|
[
L]
L]
L]
|
Import ][ Clear ” Add ][ Edit ][ Remove ] |
||

——

L=

6(:)— 10 » Computer » lomega_HDD (G) » ProbaV S5 Global » RO-PNG

The ROI Quick Look scenario supports the
use of parameters (‘%0’ and ‘%1’) in the
prefix and suffix fields specifying the
output files.

At least one of the available parameter
must be used in the prefix and/or suffix
pattern.

The time series creates a loop between the
dates specified in the time series tool, with
a step according to the periodicity
specified in the scenario.

For each of these dates, the IMG in the
QNQ template will be replaced by the
input IMG. For each ROl specified, an
output PNG will be generated covering this
ROI of the input IMG.

~ [4 || Search ROI-PNG

File Edit View Tools Help

Organize »  Includeinlibrary = Sharewith v Slideshow  Burn

ot . O
Netherlands - 2014 May 21

Belgium - 2014 May 21

France - 2014 May 21

Netherlands-14052L png Belgium-140521.png

France-140521.png

Belgium - 2014 Jun 1

£

Italy -2014 Jun 1

Belgium-140601.png

Netherlands - 2014 Jun 11

Belgium -2014 Jun 11

Africa - 2014 Jun 11

Italy -2014 Jun 11

Netherlands-140611.png

Belgium-140611.png

l 195 items.

Ttely-140611.png

Africa-140611.png

example Create ROI Quick Looks Time Series - created PNG's
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6. External programs and commands

6.1. Command Line Tool

6.1.1. Goal

The command line tool allows users to launch external executables and scripts (EXE, BAT, CMD...) from
within the Spirits environment.

6.1.2. Tool

The command line tool parameters are:

e the input and output files;

e an optional set of environment settings for the process;

e the working directory for the process;

e the command string which signifies the external program file to be invoked and its arguments;

o the command string could start with:

e the full pathname of an executable file,

e or the filename of an executable file in case it lives in a directory of the system path,

e however it is recommended to launch the executable via the windows command line interpreter
(cmd.exe - also known as command shell, command prompt or (archaic) DOS prompt).

Since “cmd.exe” normally lives in the system path, it can referred with its filename. Since it is an

“.exe” it can be directly referred as “cmd”.

In this case the command line should always start then with “ecmd /c¢” (using the “/c” switch)
otherwise the shell will not close after executing its commands, hence the task will never end and

block the task queue.

o the command string must contain at least one of the available symbolic in/out file constants. During
execution these will be substituted by the values originating from the selected input and output files.

from input file

from output file

value

example

%SRC% $DST% full filename C:\MyData\MyFile.xyz
4 SRCNOEXTS 4DSTNOEXTS full f%lename without C:\MyData\MyFile
extension
%$SRCDIR% %$DSTDIR% directory only C:\MyData
%$SRCFILE% $DSTFILE% filename only MyFile.xyz
%SRCFILENOEXTS $DSTFILENOEXTS filename only without MyFile
extension
%$SRCFILEEXT% $DSTFILEEXT% extension only Xyz
symbolic in/out file constants
Remarks:

e in some cases the actual command does not need an output file, but since the (generic) Ul insists on one,

some “dummy” file could be selected;

e depending on the actual command, filenames containing whitespace, may not be or must be enclosed by

quotes. The substitution does NOT add quotes. if needed they should be added explicitly.

e the symbolic in/out file constants can be combined if needed, e.g. %$SRC% gives the same value as

%SRCDIR%\ %SRCFILENOEXT%.%SRCFILEEXT%.
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6.1.3. Examples

Extracting ZIP archives using 7-Zip

7-Zip is a file archiver with a high compression ratio. It can be downloaded via http://www.7-zip.org/. A
Command Line Version User's Guide is available at https://sevenzip.osdn.jp/chm/cmdline/index.htm.
following examples assume 7-Zip has been installed properly.

7-Zip installation:

7-Zip installation directory C:\Program Files\7-Zip
7-Z2ip executable 7z .exe

extract of the 7-Zip command line syntax used in the examples

7z <command> [<switch>...] <base_archive name> [<arguments>...]

<command>
e Extract
x Extract with full paths
<switch>
-o Set Output directory: -o{dir path}
-r Enable recurse subdirectories
-ao Overwrite mode:

-aoa: Overwrite existing files without prompt.
-aos: Skip extracting of existing files
-y Assume Yes on all queries
7-Zip uses wild name matching similar to Windows 95
'*' means a sequence of arbitrary characters
'?' means any character.

example: simple extraction of all zip files in a directory

File Help

Files

single File || Directory || List of files|

Input directory |C:\SpiritsData‘\DIvA GIS\Downloaded E]
Indude subdirs [] Subdirs depth |0
Input names pattern | *.zip
Cutput directory | C:\SpiritsData\DIVA GIS\Extracted E]
Qutput names pattern | %0

Preview

Filenames Parameters ]

Environment settings

Key Value
Clear all ” Load Up ][ Down ” Add ” Remove ]
CommandExecutable
Working directory E]
Command C:\Program Files\7-Zip\7z & -0%DSTDIR %\ GSRCFILENOEXTY: -y %eSRC% N
4 n 3

[ Cancel H Execute l

example: extraction of all zip files in a directory
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The command in this example is:
C:\Program Files\7-Zip\7z e -0%DSTDIR%\%SRCFILENOEXT% -y %SRC%

o C:\Program Files\7-Zip\7z : selects the 7-Zip executable (7z.exe) by specifying its full pathname;

e e : the 7-Zip “e” command selects the extraction mode; extract the contents of an archive;

e -y: specifies to assume Yes on all queries. This switch is important to avoid “hanging”. E.g. when running
this task twice, the output files will already exist. Without the “-y”, 7-Zip would stop and wait for user
input to decide whether to overwrite or skip the existing files, so the task would “hang” and block the
task queue.

® %SRC% : the archive (zip file) to be un-zipped. During execution this will be substituted by the values
originating from the selected input files.

e -0: the -0 switch specifies the output directory:

o in case this switch would be omitted, the extracted files would end up in the current working
directory. Since we did not specify this, it could be anywhere —probably the location from where
Spirits was launched- what would definitely not be our intention;

o this output directory is specified as %DSTDIR%\%SRCFILENOEXT%. During execution this will be these
will be substituted by the values originating from the selected input and output files. In our example
this gives following results:

L N ——, b
=B |
. « SpiritsData » DIVAGIS » Extracted » SEN_adm M EN Pl
-
File Edit View Tools Help
Organize * Include in library « Share with + Mew folder 4= - (7]
. SpiritsData - Mame Date modified Type Size i
, DIVA GIS ) o )
|| license.bd 13/08/2015 7:01 TXT File 1KE
| Downloaded ) ) =
. || SEN_adm0.cpg 11/08/2015 23:01 CPG File 1KB
Y BEL_adm.zip o . )
(L) SEN_adm0.csv 12/08/2015 0:53 Microsoft .. 2KB
1) BGR_adm.zip o ) . B
S || SEM_adm0.dbf 11/08,/2015 23:01 DEF File 6 KB
1) MAR_adm.zip - . - _ )
] 3 || SEN_adm{.prj 11/08/2015 23:01 PRI File 1KB
i SEN_adm.zip & o . )
|| SEN_adm0.shp 11/08/2015 23:01 SHP File 291 KB
| Extracted o o 3
|| SEN_admi.shx 11/08/2015 23:01 SHX File 1KB
; BEL_adm ) )
| | SEN_adml.cpg 11/08/2015 23:23 CPG File 1KB
; BGR_adm . )
(=] SEN_adml.csv 12/08/2015 2:21 Microsoft ... 2KE
, MAR_adm o ) o
|| SEN_adrml.dbf 11/08/2015 23:23 DEF File 7KB
; SEN_adm i . ) 3 i
SFM adml nri 11./M8/201 5 7333 PRI File 1 KR
31 items

each .zip file in the “Downloaded” directory (the %SRC% file) is unzipped into output directory
%DSTDIR%\%SRCFILENOEXT%, being a (new) subdirectory (named by %SRCFILENOEXT%) in the
“Extracted” output directory (%DSTDIR%).
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alternative commands

by using the windows command line interpreter (starting the command with cmd /c) the syntax can be
simplified. E.g. by setting 7-Zip installation directory to be the working directory or by adding it to the
system path, the 7z executable can be referred without specifying its full pathname.

4 g

File Help

Files

single File |{Directory | List of files|

Input directory |C:\SpiritsData\DIVA GIS\Downloaded E]
Include subdirs 7] Subdirs depth |0
Input names pattern | *.zip
Output directory |C:\SpiritsData\DIVA GIS\Extracted E]
Output names pattern | %0

Preview

Filenames Parameters

Environment settings
Key Value
[ Clear All ][ Load ] [ Up “ Down “ Add “ Remove ]
Command Executable
Working directory |C:'\Program Files\7-Zip [Z]
and fc 7z e -0%DSTDIR %:\3:SRCFILENOEXT®: -y %%SRC% N
Command

0 M | v

’ Cancel ” Execute ]

[ Comenainesen

File

Files

Single File |{Directory’!| List of files|

Input directory |C:\SpiritsData\DIVA GIS\Downloaded
Indude subdirs 7] Subdirs depth |0
Input names pattern | *.zip
Output directory |C:\SpiritsData\DIVA GIS\Extracted E]
Qutput names pattern | %0

Preview

Filenames Parameters

Environment settings

Key Value
0 |Path |C:‘|Program Files\7-Zip; %ePath %

[ Clear All ][ Load Up ” Down ” Add ” Remove ]

Command [Executable
Working directory

and fc 7z e -0%DSTDIR %:\3:SRCFILENOEXT: -y %%SRC%
I | »

Command

[ Cancel ” Execute ]

extending the system path
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Extracting specific files from ZIP archives using 7-Zip: Sentinel 2 archives

Sentinel 2 Level 1C data can be downloaded e.g. from the Copernicus Open Access Hub
(https://scihub.copernicus.eu/). This data comes in a .zip archive containing a complex folder structure of
directories and files with meta data, vectors, JPEG2000 images,...of which the format and specifications can

be found at the Copernicus site.

In this example specific files (bands B0O4 and BO8 (JPEG2000 format) and the cloud mask (GML format)) will
be extracted from a series of downloaded Sentinel 2 archives for a specific tile.

.« 52A » Downloaded » T35TLG » ~ | 49 ||| Search 357G 1)
File Edit View Tools Help
Organize » New folder 3= = l@l

J S2A & Mame ) Size &

. Downloaded 1) 524 _MSIL1C_20170416T090551_MO0204_R0S0_T35TLG_20170416T090807 zip 626.678 KB

. T35TLG 1) 524 _MSILLC_20170406T091021_M0204_ROS0_T35TLG_20170406T0G1824 zip 797.578 KB

. Bxtracted E 1) 524 MSIL1C_20170327T090601_N0204_RO50_T35TLG_20170327T091322 zip 834.602 KB
. T35TLG o 1) 524 MSILIC_20170317T091011_N0204_ROS0_T35TLG_20170317T091835 zip 387.835 KB E
S haesend (Vivitofs8iusers) (U:) 1) 524 MSIL1C_20170317T091011_N0204_RO50_T35TLG_20170317T091517 zip 547389KE
&8 VITO (V) 1) 524 MSIL1C_20170307T090821_MO0204_ROS0_T35TLG_20170307T0G1101 zip TH4964 KB

Sentinel 2 tile T35TLG archives, as downloaded from Copernicus Open Access Hub

.« GRANULE » L1C_T35TLG_A009485_20170416T090807 » IMG_DATA ~ | 43 || Search IMG_DATA ol

Edit  View Tools

Eile

Help

Organize + Extract all files 4= - I@l
4| ) 524 MSILIC_20170416T090551_N0204_RO50_T35TLG_20170416T090807 zip = Marne Type
4 | 52A_MSILIC_20170416T090551_MN0204_RO50_T35TLG_20170416T090807.54F . )
|| T35TLG_20170416T090551_B01 jp2 P2 File
J ALK _DATA ) )
|| T35TLG_20170416T090551_BO02.jp2 P2 File
> |, DATASTRIP ) )
|| T35TLG_20170416T090551_B03.jp2 P2 File
4 || GRANULE ) )
|| T35TLG_20170416T090551_BO04.jp2 P2 File
4 | L1C T35TLG_AD09485_20170416T090807 A )
T || T35TLG_20170416T090551_BO5.jp2 P2 File
. AUX_DATA L A )
3 || T35TLG_20170416T090551_BOG.jp2 P2 File
. IMG_DATA A )
[ || T35TLG_20170416T090551_BOT7 jp2 P2 File
. QLDATA A )
. || T35TLG_20170416T090551_B08,jp2 P2 File
. || T35TLG_20170416T090551_BaA,jp2 P2 File
J rep_info

|| T35TLG_20170416T090551_B09,jp2 JP2 File
|| T35TLG_20170416T090551_B10,jp2 JP2 File
|| T35TLG_20170416T090551_E11.jp2 JP2 File

| 52A_OPER_PRD_MSILLC_PDMC_20160302T154554_R050_V20160302T091432_2
| 52A_OPER_PRD_MSILLC_PDMC_20160312T224523_R050_V20160312T091349_2
| S2A_OPER_PRD_MSILLC_PDMC_20160316T002619_R093_V20160315T092205_2 : ,
| ] T35TLG_20170416T090551_B12,jp2  JP2 File
| 524 OPER_PRD_MSILLC_PDMC_20160329T145341_R093 V20160325T092405_2
ki - - - - | | T35TLG_20170416T090551_TCLjp2  JP2 File
| 524 OPER PRD MSILLC PDMC 20160401 T155556 RO50 V20160401T091633 2 i

Sentinel 2 actual bands (JPEG2000 ) in an archive

[P TR T TR

@uv| .« GRAMULE » L1C_T35TLG_AQ0D9485_20170416T0O90807 » QL DATA v | +y || Search QI DATA p|
L3
Eile Edit Niew Tools Help
COrganize « Extract all files 4= - '@'
1) S2A_MSIL1C_20170416T080551_N0204_R0O50_T35TLG_20170416T090807 zip  * Name Type i
, S2A_MSIAC_20170416T090551_M0204_ROS0_T35TLG_20170416TO90807 SAF - L4
| @ MSK_CLOUDS_BOD.gml GML File
J AUX_DATA -
| @] MSK_DEFECT_BO1.gml GML File
. DATASTRIP W )
i @] MSK_DEFECT_BOZ.gml GML File
. GRAMULE )
@] MSK_DEFECT_BO03.gml GML File
. L1C_T35TLG_AD09485_20170416T090807 )
@] MSK_DEFECT_BO4.gml GML File
. AUX_DATA )
@] MSK_DEFECT_BO0S.gml GML File
. IMG_DATA )
@] MSK_DEFECT_BOG.gml GML File -

Sentinel 2 Clouds mask (GML) in an archive
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- Command line tool @
.
File Help
Files
| Single File | Directory | List of ﬁles|
Input directory | T:\52A\Downloaded{T35TLG E]
Indude subdirs 7] Subdirs depth |0
Input names pattern |524_MSIL1C_?77727727*
Qutput directory |T:\52A\Extracted|T35TLG [on]
Qutput names pattern | %0%1%:2%3%4%5%6%7
Filenames Parameters
Environment settings
Key Value
[ Clear All ][ Load ] ’ Up ” Down ” Add ][ Remaove ]
Command Executable
Working directory |C:\Program Files\7-Zip E]
oand Jc 7z & %eSRC% 0%D5T% *_B04.jp2 - -ava
Command
€| 1 [
[ Cancel ] [ Execute ]

example: extraction of the BO4 bands from the Sentinel 2 archives

The actual command is similar to that
of previous examples.

Instead of extracting all files in the
archive, we only select the Band 4
images via the * B04.jp2 pattern.

The —r switch is needed to allow
recursion into subdirectories since
the archives have the images in a
deep directory tree.

Via the wildcard pattern used in the
input files selection, we can retrieve
the date coded in the archive
filename, and use this date —via the
output names pattern- to specify the
subdirectory in which the images will
be extracted.

By changing the *_B04.jp2 pattern into *_B08.jp2 and *MSK_CLOUDS*.gml we could create tasks for the
B0O8 band and the clouds mask. However, the windows command line interpreter allows to specify multiple
commands by separating them with a ‘&’. This way we can extract all files we need in a single task.

.
-"J Command line tool @
File Help
Files
| single File |\ Directory | List of files|
Input directory | T:\S2A\Downloaded{T35TLG E]
Include subdirs [7] Subdirs depth |0
Input names pattern |S2A_MSIL1C_77772777*
Output directory |T:\528\Extracted [T35TLG [ee]
Output names pattern | %0%1%2%3%4%5%6%7
Filenames Parameters
Environment settings
Key Value
[ Clear All ][ Load ] [ Up ” Down ” Add ][ Remove ]
Command Executable
Working directory |C:\Program Files\7-Zip [Z]

Command

-0%D5T% *_B08.jp2 - -a0a & 7z e YeSRC% -0%%D5T % *M5K_CLOUDS*.gml + -aoa

L1 2

’ Cancel ” Execute ]

Command : the windows command
line interpreter calls 7-Zip three
times:

cmd /c 7z e %SRC%

-0%DST% *_B04.]jp2 -r -aoa
& 7z e $SRC%

-0o%DST% *_B08.jp2 -r -aoa

& 7z e %SRC%

-0%DST% *MSK CLOUDS*.gml -r
-aoa

example: extraction of the BO4 and BO8 bands plus the clouds mask from the Sentinel 2 archives
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Rasterizing GML files using gdal_rasterize: Sentinel 2 clouds mask

In this example the Sentinel 2 Level 1C cloud masks (GML format) as extracted in previous example, will be
rasterized using gdal_rasterize utility from the GDAL Utilities (Geospatial Data Abstraction Library from the
Open Source Geospatial Foundation).

The gdal_rasterize syntax used is as follows:

gdal rasterize

-burn value fixed value to burn into a band for all objects
-te xmin ymin xmax ymax georeferenced extents

-tr xres yres target resolution

-a_srs srs_def specify projection for the output file

-of format output format

-ot type output data type

<src_datasource> datasource

<dst_filename> output file

The rasterized cloud mask needs to have the same extent and resolution as the BO4 and B08 bands. This
information can be retrieved by selecting one of these files in the Generic Import Tool and use the "Info"
function (which is based on the gdalinfo utility).

F ™ r
Generic Import u Generic Import u

File Help File
Qutput IMG: must be specified

Files PROJECTION ["Transverse Mercator"],

Single File | Directory | List of files PRRAMETER(["latitude of_ origin®, 01,

PARRMETER["central meridian®™, 27],

Input fle | 106\T35TLG_20170106T091341_B04.jp2 [ ... |[Info | DARAMETER["scale factor®,0.99361,
Output IMG E] PARRMETER["false easting™,K 5000001,

DPARRMETER["false northing™, 0],
UNIT["metre™, 1,

AUTHCRITY¥ ["EPSG™, "S001™]11,
RAXIS["Easting™, ERSTI,
BXIS["Morthing™, HORTH],
AUTHORITY ["EDPSG™, "32635"]]

Band Origin = (300000.000000000000000,4700040.0000000000001
Band to extract |1 {min 1) Pixel Size = (10.000000000000000,-10.000000000000000)
2 - Metadata:
Conversion datatype |Byte (8 bit, unsigned) v ALL COMMENTS=Ezkadu-v7_4
Steps [Edu-Layer—-Info: log 2{Delta-Di{squared-error)/Dalta-L{
[[] Extract ROT "] Rescale [ Adapt HDR I
Specify ROL via (@) Col/Rec Map coordi... () HDR-file TS (BTTREEmaEang
Upper Left ( 300000 4700040
Left column Right column Lower Left ( 300000. 4590240 3672 I
Upper record Lower record Upper Right ( 409800. 4700040
X min « max [Lower Right ( 409800. 4550240
) Center [ 254300.000, 4645140.000) ( 25d14'58.19
L L T Band 1 Block=256x256 Type=UIntlé, ColerInterp=Cray
HDR-file Description = Grayscale
Overviews: 5430x5430, 2745x3745, 1372x1372, G2ExE2E
Image Structure Metadata:
1 NBITS=15

4 m 2

Cancel Execute | Close
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This "info" also contains the projection information. This can be copied into some text editor (Notepad,
Scite, ...), and saved as a .wkt file which then can be used to specify the projection info of the rasterized

output file.
Generic Import [ @ TITLGUTMISNwkt - SATE = [ O )
File File Edit Search View Tools Options Language Buffers

Help

Driver: JPZECW/ERDAS JPEGZ000 (SDE 5.1)

Size is 10380, 10380
Coordinate System is:
PROJCS["WES 84 / UTHM =zome 35NH",
GEQECS[™WES 84",
DATUM["HWHES_ 1584™,

AUTHORITY ["EPSGE™, "7030"]11,
AUTHORITY ["EPSGE"™, "

PRIMEM["Freenwich" 0,

AUTHORITY ["EPSGE", "

UNIT["degree”,0.0174

AUTHORITY ["EPSG", "5

AXTS["Latitude", NORTH],

RIS ["Longitude™, ERST],
RAUTHORITY["EPSGE™, "4326"]1,
PROJECTION ["Transverse Mercator™],
PARMMETER["latitude of origin", 0],

PARAMETER["central meridian™, 271,
PARMMETER["acale factor™,0.3956],
PARAMETER["false easting™,5000001,
PARMMETER["false northing”, 0],
UNIT["metre™, 1,

AUTHORITY ["EPSGE™, "S001"]11,
RXIS["Easting" ERST],
AXIS["Northing", NORTH] ,

AUTHORITY ["EPSG™, "32635™]1]

Files: T: \SZA\EJH:racted'\TSETLG\ZOITU:LOG\TSETLG_ZOITU:LI_

SPHEROID(["WES 84™, €378137,2598 257223563,

- 1 T35TLG_UTM35N.wht |

BPROJCS["WGS 84 / UTM zone 35H",
GECGCS["WG5 84",
DATUM["WGS_1584",
SPHERCID["WGS 84", 6378137,298.2
AUTHORITY ["EBSG"™, "T030"]],
AUTHCORITY ["EESG"™, "632a"]],
PRIMEM|["Greenwich", 0,

| AUTHORITY ["EPSG", "8301"]],
L UNIT["degree", 0.0174532925199433,
1 AUTHORITY ["EPSG", "9122"]],

AXIS["Latitude"™, NORTH],

BXIS["Longitude",EAST],

AUTHCRITY ["EPSG™, "432a"]],
PROJECTION|["Transverse_Mercator"],
Hi PARRMETER["latitude of origin”,0],
PARARMETER ["central meridian",27],
PARAMETER["scale_ factor”,0.8996],
PARARMETER["false_easting", 5000007,
PARAMETER["false northing”, 0],
UNIT["metre™,1,

AUTHCRITY ["EBSG™, "9001"]],
AXIS["Easting",EAST],
AXIS["Northing"™, NORTH],
AUTHCRITY["EPSG"™, "32635"]]

Origin = (300000.000000000000000,4700040.0000000000001
Pixel Size = (10.000000000000000,-10.000000000000000) N
Metadata: I
ATT OO TN T O el mdaa e A T4
< m 3
Close
4 ] ’
.. —_—— e

All clouds mask files have the same name (MSK_CLOUDS B00.gml). However when extracting them in
previous example these files were extracted in a subdirectory which also contains both bands
(T35TLG_... BO4.jp2 and T35TLG_..._B08.jp2). It is now possible to select one of these band files as input,
and tinker with the symbolic in/out file constants in the command itself.

File selection:

input names pattern

T35TLG_*T*B04.jp2

output names pattern

T35TLG_%0_MSK_CLOUDS.img

will select the B04 files, and extract their dates as first wildcard parameter, which can be used in the output

filenames.

Command:

gdal_rasterize src_datasource

%SRCDIR%\MSK_CLOUDS_B00.gml

gdal_rasterize dst_filename

%DST%

From the selected input file (the BO4 band) only the directory part is used. This directory, combined with
the fixed MSK_CLOUDS_B00.gml filename can then serve as gdal_rasterize src_datasource parameter.
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With this information we can assemble the command to be used in the Command Line Tool.

Command
cmd /c
gdal rasterize gdal rasterize
-burn value -burn 252
-te xmin ymin xmax ymax -te 300000 4590240 409800 4700040
-tr xres yres -tr 10 10
-a_srs srs_def -a_srs T:\S2A\Ref\T35TLG\T35TLG_UTM35N.wkt
-of format -of ENVI
-ot type -ot Byte
<src_datasource> $SRCDIR%\MSK_CLOUDS_BO00.gml
<dst filename> %$DST%
[ Command ine too W= | ——— =)
(e — Help
Files
Single File EDWECT-WY | List ofﬁlesl
Input directory |T+\52A\Extracted\T35TLG [
Indude subdirs Subdirs depth E
Input names pattern | T35TLG_*T*B04.jp2
Quiput directory |T:\5241ConvertedT357LG [
Qutput names pattern | T35TLG_%0_MSK_CLOUDS.img ‘
[ Preview |
Environment settings
Key Value
[i] Path C:\SpiritsInstalls\v 152Yibs\gdal\bin; %ePath %
1_ |GDAL_DATA C:\5piritsInstalls\v152\ibs\gdal bin\gdal-data
2 GDAL_DRIVER_PATH C:\SpiritsInstallzy 152Yibs\gdal\bin'gdal\plugins f
[ Clear All ][ Load ] up ][ Down ][ Add ][ Remave ]
Command Executable
Working directory |C:‘Epiritslnsmlls\\‘152‘Jibs\gda|\bin‘gdal'apps |[:]
S |cmd e gdal_rasterize -burn 252 -te 300000 4590240 409800 4700040 -tr 10 10 -3_srs T:\S2A\Ref{T 35TLG \T35TLG_UTM35N, wkt -0f ENVI -0t Byte %SRCDIR %Mk _CLOUDS_BO0.grl %DST%‘ |
S a m LA |

example: rasterizing the clouds mask from the Sentinel 2 archives

B0 clear

cloud

-0
Ml o000
- 10000

rasterized cloud masks for 2017 January 26 Band B04 2017 January 26
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6.2. User Tools

6.2.1. Goal

The goal of the "user tools" concept, is to allow users to integrate external executables or scripts (EXE,
BAT,...) as tools in the Spirits environment. Typical targets would be programs such as the GDAL Utilities
(Geospatial Data Abstraction Library) from the Open Source Geospatial Foundation or simple .BAT or .CMD
scripts chaining such programs.

User tools enable the user:

e to create simple Uls to collect the parameter values needed by the tool;

e to select one of the tools created this way;

e to display its Ul, which will then interact with the user just as the 'normal’ Spirits tools: after specifying
(valid) parameter values, a task can be submitted to be executed via the task queue.

Say Hello
@ECHO off
ECHO Hello %~1
EXIT O

example: external executable: Hello.bat which uses one parameter

r ~
Create user tocl - I.éj

File Help

Tool name | Say Hello
Tag |SayHello
Command | C:\SpiritsProjects\Demo'\BATHello. bat

=) select program “Hello.bat”

[[] Tool UI shows constants [[] Execution logs parameters
[ Use standard I/O file selection Filenames Parameters
In files extension Qut files extension

Environment settings

Tag Key Value

[ Clear all ” Load ] ’ Up ][ Down ” Add ][ Remove ]

Tool parameters

1 Tag Type MName Opti... Defaultf... Ext Exists  Inc.... ToolTip specify Single Optional paramEter
P1 Jstring Name | | | | | [Enter your... of string type under Ul label “Name”
[ Clear all ” Load ] ’ Up ][ Down ” Add ][ Remove ]
[ Test ] ’ Cancel ] [ Save & Close ]

example: creation of a user tool to call the “Hello.bat” program with one parameter
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Execute user tool E

Select User Toal

Echo First Parameter File: D45
Echo Hello world File: 05
Empty Bat File File: 05
Hello Python - directly File: 05
Hello Python - via BAT File: 05
Hella Python - via Python interpreter File: 05
Parameters Demo File: 05
Say Hello
searchpath |D:'I,SpiritsF‘ru:ujeu:ts'l,LIserT-:u:uIs'l,LlI"-JT |E]
[ Remaove ] [ Cancel ] [ Select ]

example: selection of the created user tool for “hello.bat”

I’ x |
File Help
Name |Mobody|
2012/05/30 10:38:59 STATE: RUNNING
Hello Nobody
[ Cancel || Exeate | 2012/05/30 10:38:59 STATE: DONE

example: Ul of the user tool for Hello.bat example: execution output in Task results queue
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6.2.2. Creating User Tools

The Create user tool utility enables the user to create a simple Ul for an external program.

The result of this process will be saved as a user tool template file (*.UNT). Such UNT file can later be re-
opened in the Create user tool utility to be inspected, edited or re-used to create another user tool.

The Create user tool parameters are:

e the Tool name: a description of the tool which will be used to select it from the User tools list and which
will be the window title in the Ul;

e the Command: the actual executable file to be launched;

e an option whether or not the Ul should show the constant parameters (with their fixed values);

e an option whether or not the parameter values should be logged in the execution output;

e an option whether or not the Ul should contain the “standard I/O file selection” panel (which is used in
most ‘normal’ Spirits tools). In that case one can also specify the mandatory in and out file extensions;

e an optional set of environment settings as needed by the executable;

e an optional set of argument-parameters as used by the executable.

Upon selection of the created tool from the User tools list, these argument-parameters will be presented to
the user in a simple Ul, where they can be filled out.

@Recho off

:NEXT

if "%$~1"=="" exit O
echo Parameter: %$~1
shift

goto NEXT

example: external executable: ShowParameters.bat which outputs each parameter it receives

hl Bl
Create user tool _ﬂ l&] Show Parameters - all strings “- [ﬁ

File Help File Help

Tool name |Show Parameters - all strings |
sl

Tag |ShowParametersAllStrings
52

Command |C:\SpiritsProjects\Demo'\BAT \ShowParameters.bat E]
53
[] Tool Ul shows constants [7] Execution logs parameters
54
[] Use standard I/O file selection Filenames Parameters 5
s
In files extension Qut files extension %
Environment settings 57
Tag Key Value 58
Clear All Load Up ][ Down ][ Add ][ Remove
Tool parameters
Tag Type Mame Opti... Default/... Ext. Exists  Inc.... ToolTip
P1 string s1 [¥]
P2 string 52 [¥]
P3 string 53 [V
P4 string =4 [¥]
P5 string s5 [V
P& string s6 [¥]
P7 string s7 [V
Pa string S8 [¥]
Clear All Load [ Up ][ Down ][ Add ][ Remove ]
H
[ Test ] [ Cancel ] [ Save & Close ]
H « ” :
example: create user tool calling “ShowParameters.bat resulting user tool Ul

with 8 string parameters
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6.2.3. Executing User Tools

The Execute user tool utility enables the user to select, interact with and submit user tools. The Execute

user tool panel shows all user tools available in the specified directory. This directory defaults to the User

tool files directory (specified in Project settings) but can be changed to select tools from another directory.

Select User Tool

Empty Bat File Fila: D115 %
Hella Python - directly File: D:S
Hello Python - via BAT File: D:S

Hello Pvthon - via Python interpreter

Demno User Parameter Types

Reproject SHP File (gdal ogrzogr) File: D:S

Say Hello File: L:hS
‘Warp IMG ko WG584 (gdalwarpl) File: D115
< | >

searchpath |D:'I,SpiritsPrnjects'l,UserTooIs'l,UNT |E]

l Remonve ” Cancel ” Select l

Execute user tool: selection panel

Upon selection the user tools Ul opens. Such user tool Ul behaves just the 'normal’ Spirits tools:

e some basic checks will be performed on the parameter values entered,;

e the tool can be submitted to be handled by the task queue;

e upon completion, its results can be inspected in the results queue;

e the parameters (task) can be saved to be reused afterwards in a *.TNT file.

1

File Help

s1 Hello

52 |World

£3 third string
s4 4th

55 |5th

s6 |6th

s7 |7th

58 last

| cancel |’ Execute ]

x

example: Ul of the user tool for “ShowParameters.bat”

2017/04/26 05:30:57 STATE: RUNNING
Parameter: Hello

Parameter: World

Parameter: third string

Parameter: 4th

Parameter: 5th

Parameter: 6th

Parameter: 7th

Parameter: last

2017/04/26 05:30:57 STATE: DONE

example: execution output in Task results queue
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6.2.4. User Tools parameters and Uls

In the Create user tool, each argument-parameter can be assigned:

e the Type of the parameter (mandatory). Nine parameter types are supported: string, integer, float, file,
directory, constant, prefix and pattern. The parameter type allows the created tool to perform some
basic checks on the values entered by the user;

e the Name of the parameter (mandatory). This name will appear in the Ul of the created tool;

e the ToolTip for the parameter(optional). This tooltip will show in the Ul of the created tool;

Depending on the selected type, additional settings are applicable.

string type parameter:

o can be specified as being an optional parameter. If so, the basic checks performed by the tool will
allow its value to be unspecified (blank). In that case, upon execution a single blank character will be
passed to the executable;

o optionally a default value can be assigned. If so, this value will be filled out in the Ul upon its initial
display where it can be overwritten or left as is;

o for non-optional parameters, the value will be checked to be an non empty string.

Tool parameters
Tag Type Mame Opti... Default/Value Ext. Exists Inc.... ToolTip
P1 |string =1 default one Specify first
] lstring =2 [ enter second
P3 lstring =3 three third as well
P4 lstring =4 ] |four nr 4
=13 Istring =5 string nr 5
P& Istring =6 6th
P7 Istring =7 7th
=] Istring =8 last default Last Tip

example: create user tool string parameters: optional/mandatory, default values and tooltips

Show Parameters - mixed string ,-)H

File Help

e Checks: parameter “s2” is mandatory.

s1 |

=2 Tooltips can be specified.

g3 three

s4 [four Default values can be specified.
55

sB

57

s8 |last default

resulting user tool Ul
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integer type parameter:
o can be specified as being an optional parameter;
o optionally a default value can be assigned;
o non-optional parameters will be checked to contain an integer value.

float type parameter:
o can be specified as being an optional parameter;
o optionally a default value can be assigned;
o non-optional parameters will be checked to contain a numerical value.

Tool parameters

Tag Type Mame Opti... Defa... Ext. Exists Inc.... ToolTip

P1 linteger ls1 1 specify first
P2 linteger =2 [l enter second
P3 linteger s3 3 third as well
P4 integer =4 ] nr 4
P5 float |s5 5.5 string nr 5
P& float st &th
P7 float s7 7th
Pa float |s8 Last Tip

example: create user tool numeric parameters: optional/mandatory, default values and tooltips

r—r—

Checks:
parameter “s1” cannot be a string
parameter “s2” cannot be a float

Help

s1: must be an integer value

g2 |2.2

Specify first Tooltips can be specified.
=5 Default values can be specified.
st (4
55 |5.5
50
57

58

[

resulting user tool Ul
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file type parameter:
o can be specified as being optional;
o optionally a default value can be assigned;
o optionally a (mandatory) file extension can be specified;
o it can be specified if it must be an existing file;
o it can be specified whether the filename value, passed to the executable must or may not include its
extension. (Certain executables (e.g. GLIMPSE) expect filename parameters without extensions);
o checked to be a valid filename, and if applicable, existing and with the extension specified.

directory type parameter:
o can be specified as being optional;
o optionally a default value can be assigned;
o checked to be a valid existing directory.

Tool parameters

Tag Type Mame Optional DefaultfValue Ext. Exists Inc... ToolTip
P1 file |51 o \TEMP\test.img  [img Specify first
] file =2 (] enter second
F3 filz =3 c:\TEMP\test3.hdr  |hdr [] [third &= well
P4 file =4 [ [ nr 4

b | PS5 directory |55 Directory nr 5
P& directory |56 6th
F7 directory |57 Tth
Fa directory |58 C:\TEMP Last Tip

example: create user tool file and directory parameters

Show Parameters - files and director [t S|
File Help Checks:
s5: Cannot be file parameter “s1” must be “.img” file

parameter “s2” must be existing file
parameter “s4” must be specified
parameter “s5” must be directory, not file
parameter “s7” must be existing directory

51 |C\TEMP\test. xxx
52 [C:N\TEMPYnone.abc
53 |C:\TEMPYtest3.hdr
54

55 |C:TEMPtest. x|

Tooltips can be specified.
] ="

5 Default values can be specified.
&3 |C:\TEMP The Ul will offer a file chooser button.

HOBDHBBEE

resulting user tool Ul
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constant and prefix type parameter:

o a (default) value is mandatory, it cannot be modified in the Ul.

o constants are typically used for constant values, constant files or (constant) options, switches and/or
tags typical for the executable. Example:. for an executable using a syntax of the format:
someExecutable -someRoiTag Xmin Ymin Xmax Ymax —someResTag Dx Dy
the tags “-someRoiTag" and “—someResTag” could be specified as constant parameters.

o the difference between prefixes and constants is that a prefix will be concatenated with the next
parameter (without whitespace in between). Prefixes are typically used for options, switches and/or
tags typical for the executable, which require additional (variable) information, but do not accept
whitespace in between. Example:. for an executable using a syntax of the format:
somekExecutable -src=sourcefile -dst=destfile, the keys "-src=" and "-dst=" can be specified as prefix
parameters.

Tool parameters
Tag Type Mame Opti... Default/Value Ext. Exists Inc... ToolTip
P1 constant 51 -someRoiTag
P2 float wMin [ minimum X
F3 float yMin I minimum ¥
P4 float wMax I maximum X
F5 float yMax [ maximum Y
P& constant 2131 -someResTag
F7 float uR.es ] ¥ Resolution
F8 float yR.es ] ¥ Fesolution

example: create user tool with constant and numeric parameters

Show Parameters - consta &r Show Pammﬂsm &r
File Help File Help
xMin: must be specified xMin: must be specified
xMin 51 [-someRoiTag
yhin xMin |
x*Max yMin
yMax xMax
xRes yMax
yRes 50 |-someResTag
xRes
yRes
Execute 1 Execute

resulting user tool Ul — created with option resulting user tool Ul — created with option
“Tool Ul shows constants” not selected “Tool Ul shows constants” selected
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pattern type parameter:
The pattern type parameter is allowed only for user tools, created with the “Use standard 1/O file selection”
option. The Ul will then contain the typical Spirits tools panel used to specify input and output files.

T —— |
Show Parameters - Standard File IO - simple file n file out l [

File Help

Single File | pirectory | List of files

.
Show Parameters - Standard File 10 - siEle file in file out l [

File Help

| single File | Directory | List of files|

Input File |C:\TEMP\test.img

E] Input directory |C:{TEMP E]
Output File |C:\TEMP\test3.img [on]

Indude subdirs [ Subdirs depth |0
Input names pattern | *

Output directory |C:\TEMP [ae]
Qutput names pattern | %0

Preview

[ Cancel ” Execute ] [ Cancel ” Execute ]

typical user tool Ul created with option “Use standard 10 file selection” selected

These tools focus on typical “file-in — file-out” applications. The Ul will allow selection of single input and
output files, selection via input and output directories using an (input) wildcard pattern, using '*' and '?' as
wildcards and (output) parameterized strings containing parameters "%0", "%1,..."%9" which will be
replaced by the values of the corresponding wildcard for the matching input file names, and selection via a
list of input files (.LNL).

The selected input and output files can then be used as parameters for the selected executable by means of
the pattern type parameters:

o can only be used in case the tool (and its Ul) uses the “standard I/O file selection”;
o a (default) value is mandatory, it cannot be modified in the Ul.
o this value must contain one of the available symbolic in/out file constants:

from input file from output file value example

%$SRC% $DST% full filename C:\MyData\MyFile.xyz

%SRCNOEXTS %DSTNOEXTS full f}lename without | C:\MyData\MyFile
extension

%$SRCDIR% $DSTDIR% directory only C:\MyData

%SRCFILE% $DSTFILE% filename only MyFile.xyz

%SRCFILENOEXTS $DSTFILENOEXTS filename only without | MyFile
extension

%$SRCFILEEXTS% $DSTFILEEXTS extension only Xyz




SPIRITS Manual

Page 373 of 404

no extension -

assume .img and .hdr exist

H Copy img and hdr

H %1 = input file -

H %2 = output file - no extension
@echo off

copy %1l.img %2.img
copy %1.hdr %2.hdr

example: external executable: “Copy img and hdr files.bat”

k! ™
File Help File Help
Tool name |Standard File IO - Copy img and hdr | Single File | Directory | List ofﬁ|es|
Tag |StandardFileloCopyImgAndHdr Input directory |C:TEMP E]
Command |C:\SpiritsProjects\Demo'\BAT\Copy img and hdr files.bat E] Include subdirs [ Subdirs depth |0
Tool UI shows constants [7] Execution logs parameters Input names pattern | = img
Use standard IjO file selection Filenames Parameters Qutput directory |C:\SpiritsProjects\DemoIMG E]
In files extension |img Qut files extension |img Output names pattern | %0 Jimg
Environment settings
Tag Key Value Input IMG | %SRCNCEXT %
Cutput IMG | %eDSTMOEXT %
Clear All Load [ Up ][ Down ][ Add ” Remove
Tool parameters
Tag Type Name Opti... Defaultf... Ext. Exists Inc... ToolTip
P1 |pattern  [nputIMG | [sssRCNO. . | | |
P2 |pattern [Output MG | |5eDSTNE... | | |
N
Clear all Load [ Up ][ Down ][ Add ][ Remove ]
[ [ e [ sesdee |

example: create user tool calling “Copy img and hdr files.bat”

Remarks:

resulting user tool Ul

¢ in some cases the actual command does not need an output file, but since the (generic) Ul insists on one,

some “dummy” file could be selected;

e depending on the actual command, filenames containing whitespace, may not be or must be enclosed by
quotes. The substitution does NOT add quotes. if needed they should be added explicitly.

e the symbolic in/out file constants can be combined if needed, e.g. %$SRC% gives the same value as
%SRCDIR%\ %SRCFILENOEXT%.%SRCFILEEXT%.
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6.2.5. User Tools examples
Extracting ZIP archives using 7-Zip
For the 7-Zip info an syntax - see the Command Line Tool example.

In this example a simple tool is created which allows selection of a .zip file and extracts it completely in a
specified directory.

7z x <zipfile> -o<outputdir> -r -aoca -y

Remark: according to the 7-Zip syntax, "-y" assumes Yes on all queries. "-aoa" allows to overwrite existing
files. This "kind" of options are important when creating user task; they prevent “hanging”. E.g. when
running this task twice (without these switches), the output files would already exist, hence 7-Zip would
stop and wait for user input, so the task would “hang” and block the task queue.

Since 7-Zip does not allow whitespace between the -o switch and the output directory name, "-0" needs to
be specified as a prefix type.

B B
Create user tool M 7-Zip Extract comm M

File Help File Help

Tool name | 7-Zip Extract complete zip into directory
zip file |C:\SpiritsData\DIVA GIS\Downloaded \BEL_adm.zip (]

Tag |_7ZipExtractCompleteZipIntoDirectory
dest dir |C:\SpiritsData\DIVA GIS\Extracted\BEL_adm [ee]
Command |C:\Program Files\7-Zip\7z.exe E]

[] ToolUI shows constants Execution logs parameters
[] Use standard I/O file selection Filenames Parameters

In files extension |zip Qut files extension

Environment settings

Tag Key Value

Clear All Load Up ][ Down ][ Add ][ Remove

Tool parameters

Tag Type MName Opti... Defaul... Ext. Exists Inc... ToolTip
P1 |constant command X
P2 file zip file [l .zip Zip File to extract
P3 prefixtype  |dest dir switch -0
P4 directory  |dest dir [l Extracted files root
P5 constant recursive -
PG constant overwrite -a0a Il i
P7 constant yes -y

Clear all Load [ Up ][ Down ][ Add ][ Remove ]
[ Test ” Cancel ” Save & Close ]

example: creating 7-zip user tool resulting 7-Zip user tool
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Sending INFO WARNING and ERRORS

Just like 'normal' Spirits tasks, User Tool Tasks are executed via the worker thread of the task queue. If
needed, they can pass information to the task queue to report errors, warnings or progress. This
communication follows a simple protocol:

Errors: <error>The actual error text</error>
Warnings: <warning>The actual warning text</warning>
Information: <info>The actual information text</info >
Progress: <progress percentage="xxx"/>

To send these <error>, <warning>... tags from a .BAT or .CMD file, care must be taken to "escape" the <, /
and > characters, since -unless escaped- they have a dedicated meaning in script files themselves.

In a .BAT file, they can be escaped by prefixing them with the ” character as in example below.

QECHO off
ECHO == mm oo o o

SET receivedatleastonenonblank=0

:LabelHandleNextParameter
IF "$~1"=="" GOTO LabelDoneThemAll

IF "%~1"==" " GOTO LabelWarnBlankParameter

ECHO “<info”>Received ( non blank ) parameter: %~14<*/info”>
SET receivedatleastonenonblank=1

GOTO LabelShiftToNextParameter

:LabelWarnBlankParameter
ECHO “<warning”>Received Whitespace parameter”<”/warning”>

:LabelShiftToNextParameter
SHIFT
GOTO LabelHandleNextParameter

:LabelDoneThemAll
IF %receivedatleastonenonblank%==1 GOTO LabelExit
ECHO “<error”>Received ONLY Whitespace parameters”<”*/error”*>

:LabelExit
ECHO “<info”>Ready”"<"/info">

example: external executable: “EchoAllParameters.bat”
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N b
Create user tool l&] EchoAIIParamEErsserﬂ“Nm ﬁ

File Help File Help

Tool name | EchoAllParameters sending INF WRMN and ERR Single File Directory | List of files

Tag |EchoallparametersSendingInfWrnAndErr InputFile |C:TEMP\test.img E]
Command |C:\SpiritsProjects\Demo\BAT\EchoAllParameters.bat E] Qutput File |C:\TEMP\test out.img E]
Tool UI shows constants [C] Execution logs parameters
Use standard /O file selection
In files extension Qut files extension
Environment settings

Tag Key Value Some String |Hello String
Clear All Load [ Up ][ Down ][ Add ” Remove T |
An Optional Integer
Tool parameters AFloat |1.1
Tag Type Name Op&.. Default/Value Ext. Ex... In... ToolTip An Existing file |C:\TEMP\test.img E]
F1 string Some String 7] |Hello String )
P2 integer An Integer R A directory |C:{TEMP E]
P3 integer An Option... | [] Some Constant |Hello Waorld
P4 float A Float [ |11 e [P
ps file AnExistin... | [ | |C:\TEMP\test.img [:] patem | JaaRl Yo
P& directory A directory ] [c:\TEMP SRCNOEXT pattern | %%SRCNOEXT %
P7 constant Some Con... Hello World SRCDIR pattern |2%SRCDIR %
P8 pattern SRC pattern %SRC%
P pattern SRCNOEX... YeSRCNOEXT % SRCFILE pattern | %SRCFILE%:
PI0  pattern  |SRCDIRp... FSRCDIR % SRCFILENOEXT pattern | %:5RCFILENOEXT%
P11 pattern |SRCFILE [ %SRCFILE % - —
P12 pattern |5RCFILEN. , %GR CFILENOEXT % SRCFILEEXT pattern |%SRCFILEEXT %%
P13 pattern |5RCFILEE. " %eSRCFILEEXT %

Clear All Load [ Up ][ Down ][ Add ][ Remove ]
[ Test ] [ Cancel ] [ Save & Close ]

”

example: create user tool calling “EchoAllParameters.bat

resulting user tool Ul

2017/04/26 10:35:54 STATE: RUNNING

2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: Hello String
2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: 1

2017/04/26 10:35:54 WARNING: Received Whitespace parameter

2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: 1.1

2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: C:\TEMP\test.img
2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: C:\TEMP
2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: Hello World
2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: C:\TEMP\test.img
2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: C:\TEMP\test
2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: C:\TEMP
2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: test.img
2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: test

2017/04/26 10:35:54 INFO: Received ( non blank ) parameter: img

2017/04/26 10:35:54 INFO: Ready

2017/04/26 10:35:54 STATE: DONE

example: execution output in Task results queue
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Reprojecting and converting using gdalwarp

In this example the gdalwarp tool from the GDAL Utilities is used, to reproject the JPEG2000 images, from a
Sentinel 2 Level 1C product, to WGS84 and convert them to ENVI format.

The gdal_ gdalwarp syntax used is as follows:

gdalwarp
-t _srs srs_def
-te xmin ymin xmax ymax

-tr xres yres target resolution

-dstnodata

-of format output format
-ot type output data type
-overwrite

datasource
output file

<src_datasource>
<dst_filename>

target spatial reference set
georeferenced extents
(in target SRS)
nodata values for output bands

(in target SRS)

overwrite the target if it exists

This line can be implemented into a user tool as shown below:

_" Create user tool

-
File Help

Tool name |GDAL - gdalwarp to WiG584 Lat Lon

Tag |GdalGdalwarpToWwgss4latlon
Command |C:\SpiritsInstalls\v 152Yibs\gdal\bin'\gdal\apps \gdalwarp.exe E]

[[] Tool UI shows constants Execution logs parameters

Use standard I/O file selection Filenames Parameters

In files extension |.jp2 Qut files extension |.img
Environment settings
Tag Key Value
51 [Path |c:\SpiritsInstalls\v 152Yibs\gdal \bin; %ePath¥e
52 |GDAL_DaTA |c:\spiritsInstalls\v 152Yibs\gdal\pin\gdal-data
’ Clear All ” Load ’ Up ][ Down ” Add ” Remove ]
Tool parameters
Tag Type Mame Opti... Default)... Ext. Exists Inc... ToolTip
P1 constant target srs -t_srs
P2 constant srs EPSG:4326
P3 constant extend -te
P4 float Min [T
F5 float yMin [T
F& float Mk [T
F7 float yMax [T
P3 constant resolution -
Fg float X ]
F10 float dY ]
P11 constant no data -dstnodata
P12 constant no data flag -1
P13 constant fomat -of
P14 constant ENVI EMVI
P15 constant type -ot
P16 constant int16 Intls
P17 constant overwrite -overwrite
P13 pattern sro %eSRC%:
P19 pattern dst DST %
Clear Al ][ Load [ Up ][ Down ” Add | Remove |
[ Test ] [ Cancel ] [ Save & Close ]

example: creating a user tool using gdalwarp

- fixed target SRS: EPSG:4326

- ROl and resolution from user input

- fixed no-data value "-1" (Sentinel 2
JPEG2000 images contain only positive
values, hence -1 can be used as flag)

- fixed output format and data type:
ENVI - Int16
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File

i Single IEiIe§| Eireckwvll.istofﬁlesl

InputFile |Extracted\T35TLG_20161217T091402_B08.jp2 .. |
Qutput File |Extracted\T35TLG_20161217T091402_B08.img | ... |

target srs |—t_srs

srs [EPSG:4326

extend |-te

xMin |25.7815715

yMin |42.356 1862

xMax |25.9047145

YMax |42.4474430

resolution |—tr

dx [0.0001

no data |—dstr10daiﬁ
no data flag |—1

fomat |—oF
ENVI [ENVI
type |-ot
int16 [rt1s

overwrite |—o\-'erwri1ne

src | %SRC%

|
|
|
|
|
|
|
|
|
dv [0.0001 |
|
|
|
|
|
|
|
|
|

dst [%D5T%

resulting user tool Ul — created with option
“Tool Ul shows constants” selected

Result:

Directory | List of fies

Indude subdirs

Input names pattern
Qutput directory
Qutput names pattern

Input directory |C:‘l,5piritsDa13‘l,52A‘l.T35l'l_G\Extrached

(]
Subdirs depth ZI

=

=]

| Jp

C:t\SpiritsData\S2A T 35TLG \Extracted

%0

[E)

| \img

xMin |25.7815715

yMin |42.356 1862

xMax |25.9047145

yMax 424474430

dX [0.0001

dy [0.0001

- created normally

(“Tool Ul shows constants” not selected )

W 010000

Ml 0-10000

original: UTM 35 N

reprojected: WGS84 Lat/Lon
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Simplify a SHP file using ogr2ogr example

In this example the ogr2ogr tool from the OGR Utility Programs (OGR is a part of the GDAL library) is used,
to simplify SHP files. This can be used to reduce the size of SHP files in case no detailed information is

needed (e.g. Quick Looks).

The settings and parameters necessary must be determined by studying the gdal documentation (ref.
www.gdal.org/ogr2ogr.html ). This indicates the basic syntax needed is as follows:

ogr2ogr -overwrite -simplify allowed distance_ tolerance
destination_directory name source_file_ name

This command line can be implemented in a user tool as shown below:

T - - S
-] Create user tool

File Help

Tool name |GDAL - ogr2ogr Simplify SHP file
Tag |GdalOgr2oarSimplifyShpFile

Command | C:\SpiritsInstalls\y 152Yibs\gdal'bin'gdal\apps\ogr 2ogr. exe E]
[[] Tool UI shows constants Execution logs parameters
[] Use standard 1O file selection Filenames Parameters
In files extension Qut files extension

Environment settings

Tag Key Value
51 |Path |c:\SpiritsInstalls\v 152Yibs\gdal \bin; %aPath %

Clear all ][ Load ] [ Up ][ Down ][ Add ][ Remove

Tool parameters

Tag Type Mame Opti... Defaultf... Ext. Exists  Inc.... ToolTip
P1 constant |overwrite -owerwrite
P2 constant simplify -simplify
P3 float Tolerance [
P4 directory  |output SH...| [
F5 file input SHP W shp
|
[ Clear All ” Load l l Up ” Down ” Add ” Remave ]

I [ Test ][ Cancel ][ Save & Close ]

example: creating a user tool using ogr2ogr
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Results:

input SHP

GDAL - ogrZogr Simplify SHP i i

File Help

Tolerance (0.1
output SHP DIR |C:{TEMP oo )
input SHP |C:\SpiritsData \DIVA GIS\Extracted'countries.shp [, |

simplified SHP - detail Africa

original shape

| Cancel || Execute |

T T

example: simplify SHP user tool simplified SHP - detail Zimbabwe
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7. Miscellaneous

7.1. Rename files

Goal
The Rename utility facilitates the renaming of files, especially files representing time series. To avoid risks,
files will actually be copied under their new names, rather than being renamed "in place".

The utility has two distinct modes of operation:

e Rename mode
e Reformat dates mode

The Rename mode is meant for general copying of files under another name, whereas in the Reformat
dates mode, the utility will attempt to extract date information from the input filenames, and copy the files
under names respecting the "prefix-date format-suffix" (PiDiSi.ext) standard, used in time series.

7.1.2. Selecting the input files
The input files will be specified by their input directory and a wildcard pattern, using '*' and '?' as wildcards:

o "*" will be interpreted as 'any character, zero or more times';
o "?' will be interpreted as 'any character, exactly one time';
e all other characters in the wildcard pattern will be considered as constant.

All files in the specified input directory, with their filenames matching the pattern, will be selected to be
copied. They will be shown at the left hand side of the Preview pane.

The search path can be extended via the option to include subdirectories (of the root directory) in the
search, and if so the depth of this directory tree to be searched. To avoid memory problems and application
freezes, this option should be used with care, and it is strongly advised to keep this depth small (e.g. 1 or 2.
max is 3).

Examples:

e pattern "*" will select all files in the specified input directory;

o pattern "*.tif" will select all files with extension "tif" in the specified input directory;

e pattern "rfe*dk1*" will select all files with filenames starting with "rfe", and containing "dk1", in the
specified input directory.

The wildcard pattern may contain up to ten wildcards. Each wildcard in the pattern, results in a
corresponding parameter. For each selected file, the value of such parameter is the part of the filename
covered by the wildcard. These parameters can be referred to as "%0", "%1,..."%9", and will be used to
define the filenames of the copied files.

The interpretation of the wildcards pattern, and the resulting parameter values for each of the selected
files, can be inspected in the Parameters pane.

7.1.3. Specifying the output files - Rename mode

In the Rename mode, the names for the output files will be specified by means of an output directory and a
parameters pattern. This pattern can be a mixture of constant text and parameters ("%0", "%1,..."%9")
obtained from the selected input files.



SPIRITS Manual Page 382 of 404

The output filenames will be shown at middle of the "Preview pane". In case of conflicts (duplicate
filenames etc.) warnings will be shown at the right hand side of the "Preview pane".

Optionally one can replace constant substrings in the parameters with other constant strings (including
empty strings). In the Substitute substrings panel, rules can be added, specifying the substring to replace,
the parameter in which it should be replaced, and the new string. Only the first occurrence of the specified
substring will be replaced.

7.1.4. Specifying the output files - Reformat dates mode
In the Reformat dates mode, the names for the output files will be specified as:

e an output directory;

e a prefix, specified by a parameters pattern - a mixture of constant text and parameters "%0", "%1,..."%9";
e the date, coded according one of the time series dates formats (YYYYMMDD, YYMMDD, ...);

e a suffix, specified by a parameters pattern - a mixture of constant text and parameters "%0", "%1,..."%9";
e the extension of the input file;

The date itself needs to be extracted from the input filename. This should be done by choosing an
appropriate wildcards pattern for the input files, so the information necessary can be retrieved from the
parameters.

The extraction is to be specified as follows:
First the periodicity of the files (Day, Dekad, Month or Year) is specified.

Depending on this periodicity, the utility decides which information it needs, and offers following
possibilities to retrieve it:

Periodicity | Information needed possible alternatives for retrieving
to determine adate  the information necessary from the input filenames

Year only the vyear is | year
needed
Month the month in the | year + month in the year, OR
year and the year year + dekad in the year, OR
are needed
year + day in the year
Dekad the dekad in the | year + dekad in the year, OR

year and the vyear

ear + dekad in the month + month in the year, OR
itself are needed y I ! 4

year + day in the month + month in the year, OR

year + day in the year

Day the day in the year | year + day in the year, OR
and the year itself

year + day in the month + month in the year
are needed

year + day in the dekad + dekad in the year

year + day in the dekad + dekad in the month + month in the year
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Depending on the selected extraction method, the appropriate retrieval items (Year, Month in Year, Day in
Year,...) are enabled, offering a selection of the different supported formats for the item:

Item

currently supported formats

Year

1950...2049 (four digits) or 50..49 (two digits)

Month in Year

01..12 (two digits) or 1..12 (one or two digits)

Dekad in Year

01..36 (two digits) or 1..36 (one or two digits)

Day in Year

001..365(three digits) or 1..365 (one, two or three digits)

Dekad in Month

1..3 (one digit)

Day in Month

1..31 (two digits) or 01..31 (one or two digits)

Day in Dekad

01..10 (two digits) or 1..10 (one or two digits)

Finally, for each item an appropriate selection must be made, and the string from which to retrieve it must
be filled out. These strings are specified by parameters patterns - mixtures of constant text and parameters

II%OII' "%1’,_,“%9".

Rename TAMSAT RFE time series example

Rename
File Help
Files
Input directory |F:\TAMSAT Data [z]
Cutput direckory |FTAMSAT Datalyy¥TT [D
Input names pattern |rfe*_*-dk?.nc
rfe%e0_%1-dk3%:2.nc
Rename | Feformat dates
Qutput Periodicity | Dekad A
Extract |dekad in month, month in year W
Year |Year 1950 2049 | %0 Day in Year
Month in Year |Month_01_12 W | (%1 Dty in [Month
DekadinMonth (Dekad_1 3 | %2
Dekad in Year D&y in Dekad
prefix date suffix
tfe_ WYTT W
Preview
W Parameters
Matching input files CQutput files Warnings
rfe1988_01-dki.nc tfe_8801.nc ~
rfe1988_01-dk2.nc rfe_B8802.nc
rfe1988_01-dk3.nc tfe_B8803.nc
rfe1988_02-dki.nc rfe_5804.nc
rfe1988_02-dkz.ne tfe_B8805.nc
rfel958 0z-dika.nc rfe_G806.nc b/

Cancel ” Execute

Tamsat file name convention:

rfeYYYY_MMI[-dkD]

YYYY is the four-character year,
[1983 to present]

MM is the two-character month,
[01-12]

D is the one-character dekad,
[1-3]
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7.2. Create VAR/MTA files

Goal
Facilitate the creation of MTA files (ENVI metafiles) and VAR files (GLIMPSE metafiles).

Context:

Metafiles are simple ASCII files, basically with the names of the images which belong together for a certain
application or analysis.

MTA files follow the ENVI metafiles format. The first line contains the string “ENVI META FILE”. Then follow
3 lines per image layer, indicating the image file name, the band to select (in case the IMG is 3D) and the
image window to consider.

VAR files are GLIMPSE specific metafiles. Each data line contains 3 information items for a specific image
variable: a user-specified ID-number (Vu, greater than 0) in the 5 leftmost columns, the code of the variable
(1-3 characters) in columns 6-10, and the image name (without extension!) from column 11 onwards. Lines
whose 5 leftmost characters do not contain a value greater than zero, are considered as comments and
skipped. The Vu-IDs and codes are mainly intended for the classification modules. In time series analyses,
they become less relevant. Yet they may never be left blank.

GLIMPSE VAR-file with Periodic images, ENVI META FILE

————————————————————————— File : c:\sl_meteo\wd20080501ltmin.img
Vu CODE COMPLETE FILENAME Bands: 1

————————————————————————— Dims : 1-345,1-293

1 1 c:\sl_meteo\wd20080501tmin

2 2 c:\sl_meteo\wd20080502tmin File : c:\sl_meteo\wd20080502tmin.img
3 3 c:\sl_meteo\wd20080503tmin Bands: 1

4 4 c:\sl_meteo\wd20080504tmin Dims : 1-345,1-293

5 5 c:\sl_meteo\wd20080505tmin

File : c:\sl_meteo\wd20080503tmin.img
Bands: 1
Dims : 1-345,1-293

25 25 c:\sl_meteo\wd20080525tmin

26 26 c:\sl _meteo\wd20080526tmin File : c:\sl_meteo\wd20080504tmin.img
27 27 c:\sl_meteo\wd20080527tmin Bands: 1

28 28 c:\sl_meteo\wd20080528tmin Dims : 1-345,1-293

29 29 c:\sl_meteo\wd20080529tmin

30 30 c:\sl_meteo\wd20080530tmin

31 31 c:\sl_meteo\wd20080531tmin

File : c:\sl_meteo\wd20080530tmin.img
Bands: 1
Dims : 1-345,1-293

File : c:\sl_meteo\wd20080531tmin.img
Bands: 1
Dims : 1-345,1-293

(part of) VAR file example (part of) MTA file example
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Parameters
The tool has three distinct input modes:

starting from a time series of IMGs: parameters are:

e the directory containing the IMGs;

o the filenames prefix, suffix and dateformat;

e the periodicity of the IMG series;

e the first and last date of the IMGs to be included in the VAR and MTA files.

starting from a non periodic series of IMGs: parameters are:

e the (root) directory containing the IMGs;
e the wildcard pattern describing the filenames of the IMGs: a combination of constant characters with '*'
and '?" wildcards:

o "*' will be interpreted as 'any character, zero or more times';
o '"?' will be interpreted as 'any character, exactly one time';
o all other characters in the wildcard pattern will be considered as constant.

e the option to include subdirectories (of the root directory containing the IMGs) in the search, and if so the
depth of this directory tree to be searched. To avoid memory problems and application freezes, this
option should be used with care, and it is strongly advised to keep this depth small (e.g. 1 or 2. max is 3).

All files in the specified input directory (optionally including its subdirectories), with their filenames
matching the pattern, and having a (fixed) IMG extension, will be selected.

starting from an LNL file (List of files): parameters are:

e the LNL file containing the IMGs.

In each case the output file name must be specified.

By default the VAR file is specified, but both VAR and MTA files will be generated.

In the bottom half of the panel, a preview of the selected files is available.

Remark: since MTA and VAR files are ASClII files, they can be modified by any ASCII editor if needed.
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Tool

File File

Input IMGs Input IMGs

() Non-Periodic () List of files Iype )T (@ MNon-Periodic () List of files

Directory |D:\SpiritsSamples\Africa\s 1_METEQ E]

Directory |D:\SpiritsSamples\Africa\s 1_METEO E]
prefix i date format ) suffix prefix date format suffix
wd .YYWMMDD - TMin

) periodicity ] first date last date
_DayI - | 20030501 20080531

periodicity first date last date

Ind. subdirs Subdirs depth |0

Input names pattern | .Jimg

Ind. subdirs [ Subdirs depth |0

.img

List of input IMGs

Qutput VAR /MTA filles

Output file |3:\SpiritsSamples'Africa's 1_METEOYnd_200805_Tmin.var ... |

Preview selected IMGs

D \spiritsSamplesafrica\s 1_METEOQ\wd 2008050 1TMin.img
D \spiritsSamplesiAfrica\s 1_METEQ \wd 2008050 2TMin.img
D:\spiritsSamplesafrica\s 1_METEOQ\wd20080503TMin.img
D \spiritsSamplesAfrica\s 1_METEQ \wd20080504TMin.img
D \spiritsSamplesafrica\s 1_METEOQ\wd20080505TMin.img
D \spiritsSamplesAfrica\s 1_METEQ \wd20080506TMin.img
D:\spiritsSamplesafrica\s 1_METEOQ\wd20080507TMin.img
D \spiritsSamplesiAfrica\s 1_METEQ \wd 20080508TMin.img
D:\spiritsSamplesafrica\s 1_METEOQ\wd20080509TMin.img
D \spiritsSamplesiAfrica\s 1_METEOQ \wd 200805 10TMin.img
D:\spiritsSamplesafrica\5 1_METEO\wd 200805 11TMin.img
D \spiritsSamplesiAfrica\s 1_METEQ \wd 200805 12TMin.img

’ Cancel

List of input IMGs

Cutput VAR/MTA files

Qutput file |2:'\SpiritsProjects\MosaicAndComposite VAR wd_Tmin. var B

Preview selected IMGs

D:\SpiritsSampleshAfricals 1_METEOwd 20028050 1TMin.img
D:\SpiritsSamples‘Africals 1_METEOwd 20028050 2TMin.img
D:\SpiritsSamplestAfricals 1_METEOwd 20028050 3TMin.img
D:\SpiritsSamplesiAfricals 1_METEO wd 200280 504TMin.img
D:\SpiritsSampleshAfricals 1_METEOwd 20028050 5TMin.img
D:\SpiritsSamplesiAfricals 1_METEOwd 200280506 TMin.img
D:\SpiritsSamplestAfricals 1_METEOwd 20028050 7TMin.img
D:\SpiritsSamples‘Africals 1_METEOwd 200280508 TMin.img
D:\SpiritsSamplestAfricals 1_METEOwd20080509TMin.img
D:\SpiritsSamplesiAfrica's 1_METEOwd 2002805 10TMin.img
D:\SpiritsSamplestAfricals 1_METEOWwd 2002805 11TMin.img
D:\SpiritsSamplesiAfrica's 1_METEOwd 2002805 12TMin.img

[ Cancel

Create VAR/MTA files utility example
time series selection

Create VAR/MTA files utility example
wildcards pattern selection

GLIMPSE VAR-file with Periodic images, created with VARmakeP.EXE (V1101/1009)

Vu CODE COMPLETE FILENAME (without extension)
:\spiritssamples\africa\sl_meteo\wd20080501tmin
:\spiritssamples\africa\sl_meteo\wd20080502tmin
:\spiritssamples\africa\sl_meteo\wd20080503tmin
:\spiritssamples\africa\sl_meteo\wd20080504tmin
:\spiritssamples\africa\sl_meteo\wd20080505tmin
:\spiritssamples\africa\sl_meteo\wd20080506tmin
:\spiritssamples\africa\sl_meteo\wd20080507tmin

NoubswNR
NoubswNR
ST o T o TRy o TRy o T o F o B

:\spiritssamples\africa\sl_meteo\wd20080530tmin
:\spiritssamples\africa\sl meteo\wd20080531tmin

23 23 d:\spiritssamples\africa\sl_meteo\wd20080523tmin
24 24 d:\spiritssamples\africal\sl_meteo\wd20080524tmin
25 25 d:\spiritssamples\africa\sl_meteo\wd20080525tmin
26 26 d:\spiritssamples\africal\sl_meteo\wd20080526tmin
27 27 d:\spiritssamples\africa\sl_meteo\wd20080527tmin
28 28 d:\spiritssamples\africal\sl_meteo\wd20080528tmin
29 29 d:\spiritssamples\africa\sl_meteo\wd20080529tmin

d

d

(part of) resulting VAR file
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7.3. Help

Goal
The Help function offers a basic on line help by linking the different tools and utilities to relevant entries in
this manual and displaying them in the Help browser.

Usage
The Help browser can be opened from

e the Help item in the menu bar of most tools and utilities.
e the Help item in the About menu on the application main menu bar.

SPIRITS (Project: SpiritsDemo) Q@

File Basic Tools Time Series User Tools Databases Quick Looks Wl

\ Tasks | Results|
(® Run new tasks (O Pause new tasks

~ Extract Band/ROI
File

iz RUM Chart
single file | List of files Fle Settings >
Input IMG |siritsSamples\GLOBC(

Output IMG | 3:\SpirtsSamplesiafrfl | Chart | Legend | Table|

Botswana NDVI

0.80 —
075
0.70
065

Band/ROI Extraction parameters
Band to extract |1 |1
Specify RO via () ColjRec ® Map)
teftcokmn 1 [
Right cokumn [123600 | (L1 0.60
Upper record —| (1 055

L d |14
OWer recor ]( 0.50

% min |-26.0669640 I
% max |60.1830360 ] ¢-
vmx [osessss  |cof || 040
Vmin -35.058037 | 0.35
HOR-fle | 0.30

045

aAnenwng

In progress

0.25
0.20
0.15
0.10
0.05

A

N oW bk O W @ W

-

]
Progress

( )

v

00
283134010407101316192225

starting the Help utility

Starting the Help function from the main menu bar will open the browser positioned on the first page of
the manual, while when starting it from a tool or utilities menu bar, the browser will open on a page
related to that tool or utility
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Browser
The Help browser consists of four subpanels:

e the commands panel containing command buttons and fields;

e the Contents panel showing the table of content of the manual;

e the Links panel showing the main link, followed by additional relevant links if any, for the tool or utility
which triggered the Help function. This panel is empty in case the Help function was called from the main
menu bar;

e the actual document panel, showing the selected page of the manual.

SPIRITS Help
[ | Prev | o1sspzza | e [ Lest - .+ [t T T
Contents
é E:r”tt;”;neral SPIRITS Manual Page 155 of 223
|5) Part IL: Spirits 3.2. RUM Charts

k(5 1. 3eneral concepts
£-[) 2. Taols and Time Series
=15 3. RUM Statistics
-3 3.1, RUM Database

3.2.1. Introduction
The RUM Chart utility enables the graphical visualisation of the RUM data collected in the RUM database,

&) tts A basic RUM Chart is an X-¥ graph, plotting the datasets values (means) against the ¥-axis, the datasets
-3 3.3. RUM Chart series tool times (periods) against the X-axis, Two distinct X-axis modes are available:
£-(5) 4. Quick Laaks
-|.5) 5. User Tools = continuous X-axis: the (value, time) points are plotted as a continues series;
1) 6. Miscelaneous = annual X-axis: the (maximum) X-axis interval represents one single year. The dataset is divided into
k(5 7. Spiriks projects multiple dataset series, each containing the points for a single one year interval, The {value, period)
|C5) Part IIL: Appendices points are plotted relative to the selected start period of the X-axis.

Seneqal NDVI
—_— s
1999
— 2000
— 2001
2002
2003
— 2004
2005
2008
=7 — 2007
Links 2008
— 2000 0.1
UM Charts ® Average
0.0
. 1.7, RIUM Browser Jan Mar May Jul Sep MHov
3.1.6, RUM Datasets
3.1, RUM Database RUM Chart annual X axis example
3.1.2, Sensors
31,3, Variables Somalia NDVI
3.1.4. Regions
3.1.5, Classes 0.35 F\
2,30, Extract RUM 0.30 ﬂ \
-
2.31. RUM to Database a5 fﬁw m Ro %\
0.20 i !
v i y‘
015
010
0.05
0.00
2000 2001 2002 2003 2004 2005
‘ ~— NDWI 2000 - 2005 -8 Average 1908 - 2008

RUM Chart continuous X axis example

Help browser

Via the Contents panel, the Links panel and the page number field in the commands panel, the required
page can be selected.

When activating the document panel (by clicking in it), the next and previous pages can also be selected by
using the PgDn and PgUp keys.
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Within limits (25% - 400%) the zoom factor of the view can be increased, decreased and explicitly set via
the "-", "+", "Full" and "Width" buttons, or the zoom field in the commands panel.

SPIRITS Help

[ Fst | Pev | 1soyzzs Mest [ Last I+ o owoew [ Fw T W
Cankents Lo
B0 31,5, Classes |
-4 3.1.6, RUM Datasets T ————
- # 3.1.7, RUM Browser el 2 0D 19 B9 |
123 3.2, RUM Charts Q- © ¥ ,\smh|,‘_ roders | [TT)-
b 3.3, RUM Fhart serl.as tool acderess | 3 DEokitsProlectsiSpiitsDemciPIG Sedestifrice A . =
i~ # Selection of regions and classes b =
® Output files D ;
ated PHGs =) 1) SpiitsDema
o~ e
4. Quick Looks = L
S. User Toals v E=L
— B LD s =
3 > -
Links L
& [ Relelive
Fedat
3.2, RUM Charts S S,“]N”c
31,7, RUM Browser 3 smout
3.1.6. RUM Datasets L) SOMALLE HOVI_FEN_CM.pag MOWE_KEN_Othar.org - KOWI_KEN_Shrobland....
[
3.1, RUM Database & ave
3.1.2. 5ensors ) REF ~ —— ——
3.1.3. Yariables 41 | L] |
3.1.4. Regions 36 oivjects (Disk free space: 17,1 GB) 12,1 MB o By Compter
315, Classes example RUM Chart series - created PNG's b
2.30. Extract RUM
2,31, RUM to Database s
< | =
SPIRITS Help
[ Fst | Eev | isorzzs [ mest ][ Last I+ | st Width
Cankents
B-[3) 3.1.5, Classes ~

-4 3.1.6, RUM Datasets

o @ 3.1.7, RUM Browser

1) 3.2, RUM Charts

I3 3.3, RUM Chart series tool
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- @ Oukput files
ated PNG's
4, Quick Looks

S. User Toals
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3.1.7. RUM Browser
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8. Spirits projects

8.1. Introduction
The projects concept offers the possibility to group related user data (IMGs, tools, scenario's, quick
looks,...) without demanding a fixed or predefined file system structure.

Upon the first start of the application, a default project is created in the installation directory
('SpiritsDefaultProject'). Once additional projects have been defined and configured, users can swap
between projects.

> Spirits.jar
— Spirits.cfg

Spirits installation directory

libs, Spirits_lib,...

T I

Spirits.pnp
SpiritsDefaultProject SpiritsProjectData SpiritsDB.*

Spirits installation directories - SpiritsDefaultProject

Physically a project can be considered a directory on the file system. Upon creation of a new project, a
directory has to be specified. In this directory the application will create a subdirectory
('SpiritsProjectData'), and in this subdirectory it will create an empty RUM database and a project settings
file ('Spirits.pnp').
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8.2. Selecting and creating projects

A list of directories, representing recently selected projects, is available in a dropdown list. Alternatively, via
a directory chooser an existing directory can be chosen, or a new one can be specified.

In case the specified directory contains a project subdirectory ('SpiritsProjectData') and its settings
file('Spirits.pnp'), the application swaps to this existing project. Otherwise, these files are created at the
specified directory, thereby creating new project.

Select project fg

Project directory |5
O SpiritsProjects) TestSPM
14 SpiritsPraojects) TestDECalleckions
O SpiritsPraojects\ETH-Ock2011
riksProje [

4 SpiritsProjects) SwissRe

O SpiritsProjectsiSpiritsDema

Cancel ” Select ]

Project selection and creation

|
- _%_

L . Spirits.pnp
MyFirstProject  SpiritsProjectData  gpjritsDB.*

Dy

. . Spirits.pnp
MyOtherProject SpiritsProjectData  gpjritsDB.*

_N_

L . Spirits.pnp
YetAnotherProject SpiritsProjectData  gpiritsDB.*

User created projects



SPIRITS Manual Page 392 of 404

Remark:

Although in principle it is possible to run multiple application instances simultaneously, a project can only
be accessed by one application instance at a time.

By default the application will start up with the settings of the last active project.

When starting a second application instance which tries to access an active project a warning will be issued,
and the user will be given the choice to select (or create) an other project.

Spirits Project Ernon

8.3. Project settings

The project settings file contains:

e specific settings such as the RUM Chart Settings and Quick Look Settings, which can be specified by some
tools and utilities;

e project settings: the project name and a collection of default paths per file type, for most of the file types
used by the application: Task files (*.TNT), Scenario files (*.SNS), User tool files (*.UNT), Lists of files
(*.LNL), Chart files (*.CNC and *.CNM), Quick Look files (*.QNQ), image files (*.IMG, *.HDR), VAR and
MTA metafiles (*.VAR, *.MTA), Rum files (*.RUM), Specification files (*.SPC, *.SPP, *.SPS, *.SPU, *.SPM),
PNG files (*.PNG), Text files (*.TXT) , vector files (*.SHP) and Spatial Reference Set files (*.PRF, *.WKT,
*.PRJ).

All file choosers, spread across the different tools and utilities of the application, will use these default
paths, thereby offering a the user experience of a dedicated environment per project.

Upon creation of a new project, these paths will be set to the project directory itself. It is then up to the
user to configure the default paths for the project via the Project settings dialog.
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i

l. Project settings

Help

Project description | SpiritsDemo

Task files |D:\SpiritsProjects\spiritsDemo{TNT
Scenario files |D:\SpiritsProjects\SpiritsDemo\SMS
User tool files |D:\SpiritsProjects'\SpiritsDema {UNT

Lists of files |D:\SpiritsProjects\SpiritsDema LML
Chart files |D:\SpiritsProjects\SpiritsDemo\CNC
Quick Look files |D:\SpiritsProjects\SpiritsDema\QMNQ
Image files |D:\SpiritsSamples
VAR /MTA files |D:\SpiritsProjects\SpiritsDema
RIUM files |D:\spiritsProjects\spiritsDemo UM
Specification files (*.5F%) |D:\SpiritsProjects\SpiritsDemo\GPX
PMG files |D:\SpiritsProjects!\SpiritsDemao PG
TXT files |D:\SpiritsProjects'\SpiritsDema

Vector files |D:\SpiritsSamples\SHP

dialaaiaaaaaaaaee

Spatial Reference Set files |D:\SpiritsProjects\SpiritsDemo \PRF

[ Cancel ]| Save |

Project settings dialog

Remarks:

A project can only be accessed by one application instance at a time, however this does not mean that
tasks, scenarios, ...cannot be shared between application instances. Different projects could be set up for
example to share the same default image or PNG locations.

The user is completely free to select the different default directories, however it is advisable choose some
convention and stick to it over the different projects. A typical structure could be:

Task files ...\project_directory\TNT
Scenario files ...\project_directory\SNS
User tool files ...\project_directory\UNT

Lists of files ...\project_directory\LNL
Chart files ...\project_directory\CNC
Quick look files ...\project_directory\QNQ
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SPIRIT

Software for the Processing and Interpretation of Remotely sensed Image Time Series |
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of Remotely sensed Image Time Series
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1. Spirits installation

System requirements

Spirits requires a Microsoft Windows system with a Java 7 Runtime Environment (JRE 1.7) or higher

properly installed. (See http://www.oracle.com/technetwork/java/javase/downloads/index.html)

Installation

Spirits can be installed via a self extracting archive (SpiritsExtract.exe) or by (manually) extracting the ZIP

archive (SpiritsExtract.zip). Following directories/files will be extracted:

Directory

Contents

.\SpiritsInstall\

The Spirits executable jar (Spirits.jar) and additional
jars (e.g. SpiritsCore.jar,...).

Icons, the manual file, the epsg cross reference file
and the Spirits configuration file (created at first
run)

\libs

\GLIMPSE GLIMPSE executables

\gdal GDAL libraries - unzipped
GDAL release version as downloaded(zip)
GDAL build SDK packages as downloaded (zip)
ref: http://www.gdal.org/
ref: http://www.gisinternals.com/release.php

\hsqldb HyperSQL package as downloaded(zip) and jar files.
ref: http://hsqldb.org/

\jfreechart JFreeChart library as downloaded(zip) and jar files.
ref: http://www.jfree.org/jfreechart/

\jgoodies JGoodies libraries as downloaded(zip) and jar files.
ref: http://www.jgoodies.com/

\PDFRenderer Pdf-renderer as downloaded(zip) and jar files.
ref: http://java.net/projects/pdf-renderer/

\util some sample bat files as debugging aids

\SpiritsDefaultProject

Spirits default project directory (created at first run)
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2. Open Source Used in the SPIRITS Software

The SPIRITS software makes use of certain publicly available software. Below is the list of the publicly
available software included in the SPIRITS software along with the licensing terms that pertain to these
software programs. This list is for informational purposes only and is not intended to represent an
exhaustive list of third party software contributions to the SPIRITS software.

(1) GDAL - Geospatial Data Abstration Library

GDAL is distributed under an X/MIT license reproduced below.

It is intended to give you permission to do whatever you want with the GDAL source code: download,
modify, redistribute as you please, including building proprietary commercial software, no permission from
Frank Warmerdam, OSGeo Foundation or or anyone else is required.

Copyright (c) 2000, Frank Warmerdam

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without
limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the
Software, and to permit persons to whom the Software is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice shall be include in all copies or substantial portions
of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE
FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

A more complete collection of license terms for GDAL/OGR and subcomponents is included within the
software distribution in the LICENSE.TXT file.

(2)  HsQLDB

HSQLDB (HyperSQL DataBase) is the leading SQL relational database engine written in Java.

Copyright (c) 2001-2010, The HSQL Development Group. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:


http://svn.osgeo.org/gdal/trunk/gdal/LICENSE.TXT
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Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

Neither the name of the HSQL Development Group nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL HSQL
DEVELOPMENT GROUP, HSQLDB.ORG, OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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(3) PDF-Renderer

The PDF Renderer is all Java library which renders PDF documents to the screen using Java2D. PDF-
Renderer is licensed under the GNU Lesser General Public License, version 2.1 (LGPL-2.1). More information
on LGPL-2.1 can be found at: http://opensource.org/licenses/Igpl-2.1.php.

(4) JFreeChart

JFreeChart is licensed under the GNU Lesser General Public License (LGPL). More information on the LGPL
can be found at: http://www.gnu.org/licenses/Igpl.html.

(5) JGoodies : Jgoodies-common-1.2.1.jar and jgoodies-forms-1.4.2 jar.

The JGoodies are licensed under the terms of the BSD Open Source Licenseas specified below.

Copyright (c) 2009-2011 JGoodies Karsten Lentzsch. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

e  Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

e  Redistributions in binary form must reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

e Neither the name of the University of Cambridge nor the name of Google Inc. nor the names of their
contributors may be used to endorse or promote products derived from this software without specific
prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND ANY EXPRESS

OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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(6) HDFS5 Library

Copyright Notice and License Terms for
HDF5 (Hierarchical Data Format 5) Software Library and Utilities

HDF5 (Hierarchical Data Format 5) Software Library and Utilities
Copyright 2006-2013 by The HDF Group.

NCSA HDF5 (Hierarchical Data Format 5) Software Library and Utilities
Copyright 1998-2006 by the Board of Trustees of the University of Illinois.

All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted for any purpose (including commercial purposes)
provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice,
this list of conditions, and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice,
this list of conditions, and the following disclaimer in the documentation
and/or materials provided with the distribution.

3. In addition, redistributions of modified forms of the source or binary
code must carry prominent notices stating that the original code was
changed and the date of the change.

4, All publications or advertising materials mentioning features or use of
this software are asked, but not required, to acknowledge that it was
developed by The HDF Group and by the National Center for Supercomputing
Applications at the University of Illinois at Urbana-Champaign and
credit the contributors.

5. Neither the name of The HDF Group, the name of the University, nor the
name of any Contributor may be used to endorse or promote products derived
from this software without specific prior written permission from
The HDF Group, the University, or the Contributor, respectively.

DISCLAIMER:

THIS SOFTWARE IS PROVIDED BY THE HDF GROUP AND THE CONTRIBUTORS

"AS IS" WITH NO WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED. In no
event shall The HDF Group or the Contributors be liable for any damages
suffered by the users arising out of the use of this software, even if
advised of the possibility of such damage.

Contributors: National Center for Supercomputing Applications (NCSA) at

the University of Illinois, Fortner Software, Unidata Program Center (netCDF),
The Independent JPEG Group (JPEG), Jean-loup Gailly and Mark Adler (gzip),

and Digital Equipment Corporation (DEC).

Portions of HDF5 were developed with support from the Lawrence Berkeley
National Laboratory (LBNL) and the United States Department of Energy
under Prime Contract No. DE-AC02-05CH11231.

Portions of HDF5 were developed with support from the University of
California, Lawrence Livermore National Laboratory (UC LLNL) .
The following statement applies to those portions of the product and must
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be retained in any redistribution of source code, binaries, documentation,
and/or accompanying materials:

This work was partially produced at the University of California,
Lawrence Livermore National Laboratory (UC LLNL) under contract

no. W-7405-ENG-48 (Contract 48) between the U.S. Department of Energy
(DOE) and The Regents of the University of California (University)
for the operation of UC LLNL.

DISCLAIMER:

This work was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor
the University of California nor any of their employees, makes any
warranty, express or implied, or assumes any liability or responsibility
for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use
would not infringe privately- owned rights. Reference herein to any
specific commercial products, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or reflect
those of the United States Government or the University of California,
and shall not be used for advertising or product endorsement purposes.

(7) HDF Java Products

Copyright Notice and License Terms for
HDF Java Products

HDF Java Products
Copyright 2006-2012 by The HDF Group.

NCSA HDF Java Products
Copyright 1988-2006 by the Board of Trustees of the University of Illinois.

All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted for any purpose (including commercial purposes)
provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice,
this list of conditions, and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice,
this list of conditions, and the following disclaimer in the documentation
and/or materials provided with the distribution.

3. In addition, redistributions of modified forms of the source or binary
code must carry prominent notices stating that the original code was
changed and the date of the change.

4., All publications or advertising materials mentioning features or use of
this software are asked, but not required, to acknowledge that it was
developed by The HDF Group and by the National Center for Supercomputing
Applications at the University of Illinois at Urbana-Champaign and
credit the contributors.

5. Neither the name of The HDF Group, the name of the University, nor the
name of any Contributor may be used to endorse or promote products derived
from this software without specific prior written permission from The HDF
Group, the University, or the Contributor, respectively.
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DISCLAIMER:

THIS SOFTWARE IS PROVIDED BY THE HDF GROUP AND THE CONTRIBUTORS "AS IS"
WITH NO WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED. In no event
shall The HDF Group or the Contributors be liable for any damages suffered
by the users arising out of the use of this software, even if advised of
the possibility of such damage.

Contributors: National Center for Supercomputing Applications (NCSA) at

the University of Illinois, Lawrence Livermore National Laboratory (LLNL),
Sandia National Laboratories (SNL), Los Alamos National Laboratory (LANL),
Fortner Software, Unidata Program Center (netCDF), The Independent JPEG
Group (JPEG), Jean-loup Gailly and Mark Adler (gzip), and Digital Equipment
Corporation (DEC).

Portions of the HDF Java Products were developed with support from the
University of California, Lawrence Livermore National Laboratory (UC LLNL).
The following statement applies to those portions of the product

and must be retained in any redistribution of source code, binaries,
documentation, and/or accompanying materials:

This work was partially produced at the University of California,
Lawrence Livermore National Laboratory (UC LLNL) under contract no.
W-7405-ENG-48 (Contract 48) between the U.S. Department of Energy
(DOE) and The Regents of the University of California (University)
for the operation of UC LLNL.

DISCLAIMER:

This work was prepared as an account of work sponsored by an agency
of the United States Government. Neither the United States
Government nor the University of California nor any of their
employees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately-
owned rights. Reference herein to any specific commercial products,
process, or service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or the
University of California. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the
United States Government or the University of California, and shall
not be used for advertising or product endorsement purposes.
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3. List of Abbreviations

AFI Area Fraction Image

AVHRR Advanced Very High Resolution Radiometer, LR-sensor on-board of the NOAA and METOP
satellites
Band Interleaved by Line, 3D (multiband) image format: first line 1 of band 1, then line 1 of

BIL . -
band 2, etc. Then the same for the following lines.

BIp Band Interleaved by Pixel, 3D-image format: first all spectral data of pixel 1, then those of
pixel 2, etc.

BISE Best Index Slope Extraction algorithm for cleaning time profiles

BSQ Band Sequential, 3D-image format: first all band 1-data, then all band 2-data, etc.

BT Brightness temperature

CORINE CORINE land cover classification of Europe
Centre de Traitement d’Images VEGETATION (VGT processing & archiving centre, hosted at

CTIV
VITO-TAP)

DB Database

DCW Digital Chart of the World

DEM Digital Elevation Model

DMP Dry Matter Productivity (kgDM/ha/day), RS vegetation-indicator derived with the
Monteith-approach

EC European Commission

ECMWEF European Centre for Medium Range Weather Forecasts

ENVI ENvironment for Visualizing Images, commercial image processing software

EO Earth Observation

EPSG European Petroleum Survey Group.

ESA European Space Agency, Rome (EU + Canada)

ET Evapotranspiration

EUMETSAT [European Organisation for the Exploitation of Meteorological Satellites

EUMETCAST [ EUMETSAT’s Broadcast System for Environmental Data

FAO Food and Agricultural Organisation of the United Nations

fAPAR Fraction of Absorbed Photosyntheticly Active Radiation (400-700 nm)

fCover Fraction of vegetation cover

GDAL Geospatial Data Abstraction Library. Includes the OGR Simple Features Library.

GIS Geographical Information System, software for storage of geographical data, mostly in
vector format

GLC2000 Global Land Cover classification based on SPOT-VGT images of the year 2000

GLIMPSE GLobal IMage Processing SoftwarE

GPS Global Positioning System

GUI Graphical User Interface

HDF Hierarchical Data Format

HDR Header file of the ENVI-software

HR High-Resolution imagery (pixels of 10-50 m), parcel structure visible

IMG Image

JRC Joint Research Centre of the European Union at Ispra, Italy

LAEA Lambert Azimuthal Equal Area projection

LAl Leaf Area Index

LandSAF Spatial Applications Facility on Land Surface Analysis (MSG processing centre in Lissabon)

Lat Latitude

Lon Longitude

LR Low-Resolution imagery (pixels of >100 m), parcel structure invisible, mixed pixels
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LST Land Surface Temperature

LTA Long Term Average

MARS Monitoring Agriculture by Remote Sensing, EU-JRC programme started in 1988

MERIS Medium Resolution Image Spectrometer Instrument (sensor on-board of ENVISAT)

METOP Meteorological Operational satellite programme (EUMETSAT, WMO)

MIR Middle infrared range of the spectrum, roughly from 3 to 7 um

MODIS Moderate Resolution Imaging Spectroradiometer

MSG Meteosat Second Generation (European geostationary satellite)

MVC Maximum Value Compositing, used with NDVI/fAPAR to create S1/510/S30-syntheses
(minimising clouds)

NASA National Administration for Space Applications (US)

NDVI Normali.sed Difference Vegetation Index, RS-indicator for the amount of standing
vegetation

NIR Near infrared range of the spectrum, roughly from 780 nm to 1100nm (upper range of
Silicium detectors)
Series of near-polar satellites monitored by the US National Oceanographic and

NOAA . . .
Atmospheric Administration

NPP Net Primary Productivity (gC/m?/day), RS vegetation-indicator derived with the Monteith-
approach

NRT Near-real time
Open Geospatial Consortium. An international voluntary consensus standards organization

0GC encouraging development and implementation of open standards for geospatial content
and services, GIS data processing and data sharing.

PAR Photosynthetically Active Radiation (400-700nm)

PI Pseudo Images (compressed format)

QL(K) Quicklook

RMSE Root Mean Square Error

ROI Region of Interest

RS Remote sensing: earth observation with imaging sensors on-board of space/airborne
platforms

RUM Regional Unmixed Means (database)
Mosaic image, synthesised over a given region, from the raw registrations of a certain

51,510,530 day/dekad/month

SAVI Soil Adjusted Vegetation Index

Sentinel The Sentinels are a fleet of satellites designed specifically to deliver the wealth of data and
imagery that are central to the European Commission’s Copernicus programme.

SEVIRI Spinning Enhanced Visible and Infrared Imager (MSG-sensor)

SM Status mask (or map)

SMAC Simplified Method for Atmospheric Correction

SPI Standardized Precipitation Index

SPIRITS Software for the Processing and Interpretation of Remotely sensed Image Time Series

SPOT Systeme Probatoire d’Observation de la Terre, series of satellites monitored by CNES-
France

SPx-File File with specifications for some GLIMPSE routines (SPs for scaling, SPc for compositing, ...)

SRS Spatial Reference Set: a coordinate-based local, regional or global system used to locate
geographical entities.

SST Sea Surface Temperature

SWETS Algorithm for the smoothening of VI-profiles, named after the priciple author
Shortwave Infrared (1.1-3.0um), solar/reflective regime but beyond silicium-range. Not to

SWIR .
confuse with MIR!

T Temperature
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TAMSAT Tropical Applications of Meteorology using SATellite and other data

TAP VITO’s Centre of Expertise on Remote Sensing and Earth Observation

TIR Thermal infrared range of the spectrum, roughly from 7 to 50 um

™ Thematic Mapper, HR-sensor on-board of the US LANDSAT-satellite series

ul User Interface, see GUI

VCl Vegetation Condition Index

VGT VEGETATION, LR-sensor on-board the SPOT4/5-satellites

VGT-P VEGETATION segment, partly pre-processed

VGT-S10 VEGETATION 10-day maximum value composite

\ Vegetation Index

VIS Visual range of the spectrum, roughly from 380 to 780 nm

VITO Vlaamse Instelling voor Technologisch Onderzoek (Flemish Institute for Technological
Research), Belgium

VLR Very Low Resolution (pixels > 1km), for instance MSG-SEVIRI

VPI Vegetation Productivity Index

WGS84 World Geodetic System 1984
Well-known text : a text markup language for representing vector geometry objects on a

WKT map, spatial reference systems of spatial objects and transformations between spatial
reference systems. Format originally defined by OGC.

WMO World Meteorological Organisation
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