Appendix A

New capabilities and functions of
ILWIS for Windows

Windows user-interface

Information is shown in windows; windows can be sized, minimized,
maximized, etc. For more information, refer to Windows features : Introduction.
Each window has a menu bar. When you select a menu command, usually a
diaog box appears which alows you to answer questions and specify necessary
parameters, see also Windows features : Using a dialog box.

Most windows have a button bar that provides short cuts for often performed
actions.

Most windows have a context-sensitive menu which lists most relevant menu
commands. A context-sensitive menu appears by clicking the right mouse
button.

The statusline at the bottom of awindow gives brief information on selected
menu commands or on elements within awindow that you point at with the
mouse pointer or that are selected.

A more intuitive approach is provided by double-click and drag and drop
facilities.

Windows general

The Windows' clipboard encourages to copy and paste data (for instance ILWIS
maps and tables) into other Windows-based application such as word
processors, desk top publishing or drawing packages.

Windows' use of extended memory largely solved DOS 640K memory limitation
problems. Therefore, alot of limitations that were present in ILWIS 1.4 could
be removed. In case you run Windows on a computer that has only 4 or 8 MB of
RAM, it is strongly advised to create a permanent Windows swap file of at least
8 MB.

Windows' 'multi-tasking' allows you to work with multiple applications at the
same time. For ILWIS for Windows, this means that you do not have to wait
until any ILWIS operation has finished: you can continue with the next step
(another ILWIS operation) or with any other Windows application.

Windows supports on-line and context-sensitive Help.

Windows handles communication with the graphic board and other devices
such as printers and plotters. Therefore, al devices which can be installed under
Windows can aso be used by ILWIS. To properly work with ILWIS, make sure
that your graphic board is configured with at least 256 colors. ILWIS aso
allows 24 hit display.
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Communication with digitizersis handled by ILWIS, similar asin version 1.4.
ILWIS s capable of acting as a DDE server.

ILWIS window types

ILWIS for Windows consists of the Main window with Catalog, Operation-list
and command line; map windows; table windows with command line; graph
windows; a pixel information window; and editor windows.

The Main window is divided in a Catalog which gives an overview of maps,
tables and other objects, and an Operation-list which gives an overview of
available operations. The command line in the Main window allows you to type
MapCalc formulas, and to perform operations as you would do on the DOS-
command linein ILWIS 1.4.

Each map is displayed in a map window. Y ou can easily zoom in and scroll
through a map. Y ou can display combinations of raster and vector maps within
one map window and save this as a map view. Multiple map windows can be
displayed on the screen where each map uses its own colors. By pressing the left
mouse button in a map window, you get information of the contents of that
pixel, polygon, segment or point.

Each tableis displayed in a table window. Tables are either displayed as awhole
or record by record. You can easily scroll through atable and change the width
and order of columns. A command lineis integrated in each table window
which allows you to type TabCalc formulas and directly see the resultsin the
table.

The pixel information window allows you to see the values or meanings of all
maps (raster and vector) added to this window at the current position of the
mouse pointer in a map window or the digitizer cursor. When amap has an
attribute table, the pixel info window shows also the attribute values. Y ou can
add as many maps to the pixel info window as you like.

Especially in the Catalog and Operation-list, you can use double-click and drag
and drop which facilitates actions such as opening maps and tables, starting
operations, adding extra layers to a map window, adding maps and tables to the
pixel info window, and so on. By pressing the right mouse button, a context-
sensitive menu appears. For more information, see How to use the Catalog and
How to use the Operation-list.

ILWIS data structures

ILWIS for Windows works with ILWIS objects.
- Point maps, segment maps, polygon maps, and raster maps, map lists,
tables and columns are called data objects.
- Domains, representations, georeferences and coordinate systems are called
service objects.
- Map views, histograms, sample sets, two-dimensional tables, matrices,
filters, functions and scripts are called special objects.

App. 2
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Each map, table and column in ILWIS uses adomain. A domain contains the
set of I1Ds, Class hames or values that you want to use in one or more maps,
attribute tables, or columns. Y ou can create for example a class domain Landuse
filled with Landuse classes, or a class domain Soil filled with Soil classes. For
values, you can for instance create value domain Height for which you define a
certain range of values for an Elevation map, etc.

One domain can be used for multiple maps and tables; not every classin a
domain Class or every value in adomain Value etc. has to exist in each map for
which you use that domain. Domain Group is a synonym for ILWIS 1.41
classify tables.

Some structural relations exist between objects

Raster maps use a domain and a georeference; a domain uses a representation
and a georeference uses a coordinate system.

Vector maps use a domain and a coordinate system. A coordinate system may
contain projection information.

Tables use a domain and have columns. Each column uses a domain. For more
information on structural relations between objects, see Appendices : relations
between ILWIS objects.

To see for instance which service objects are used by a data object, you can view
(and edit) the properties of that data object .

The properties of abjects give some general information on the objects and
shows the names of the objects that are used.

In ILWIS, each object has an ASCII object definition file. Thisfile contains all
necessary ILWIS information for the object. For instance, the object definition
file of araster map contains information on its creation time and description,
and contains further references to the name of the datafile, the store type of the
map, and the names of the domain and georeference that are used.

When the map is created by a MapCalc formula or an operation, the MapCalc
expression or the operation with all its parametersis stored .

Maps

In ILWIS there are point, segment, polygon and raster maps and map lists.
Maps use a domain which defines the possible values in amap (domain Vaue),
contains the possible class names in amap (domain Class), or contains the
possible identifiersin amap (domain ID). Other domain types are for example
Image, Bit, Bool, and Picture.

Once you created for instance a domain Class containing e.g. LandUse classes
for a polygon map, you can use the same domain for the raster map and for the
attribute table. Also, for other maps that contain the same units but that give for
instance information on a different year, the same domain should be used.
Value maps (i.e. maps using a value domain) can contain all values you like,
depending on the value range and precision you chose. The scale factor for
integer maps of version 1.4 is obsolete as raster maps can now also be stored as
4 and 8 byte maps (‘real’ maps).

Representations replace color look up tables of version 1.4. Unlike ILWIS 1.4
where a color ook up table was linked to a specific map, ILWIS representations
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are linked to a domain. This ensures that all maps that use the same domain are
automatically displayed in the same colors regardless of whether they are raster
or vector maps. Also, arepresentation can be prepared for a domain of a column
in atable to enable the proper display of attribute data.

A domain Class, Picture, Image or Value can have a user-defined
representation. Domain Class representations are edited in the representation
Class editor, and domain Value representations are edited in the representation
Value/Gradual editor.

Value maps are temporarily classified or sliced by creating a user-defined
representation Value or Gradual in the representation Value/Gradual editor. In
amap window, the map appears classified, but the original values of the map
remain.

Raster maps using a value domain are permanently classified or sliced by using
the Slicing operation or the CLFY function in MapCalc. A domain Group has
to be created beforehand: it contains the value boundaries and the output
class/group names. A domain Group replaces the classify tables (.CLT) of
ILWIS 1.4.

Two raster maps (using a class or ID domain) can be reclassified using a two-
dimensional table.

Maps are georeferenced by creating a georeference, or using an existing one.
Three main types of georeferences exist: georeference corners, georeference
tiepoints, and georeference 3D. A georeference uses a coordinate system which
may contain projection information. Point, segment and polygon maps directly
use a coordinate system that may contain projection information. It is advised to
create one large coordinate system in which al maps fit that you are working
with.

Point and segment maps can easily be created and edited by using the mouse as
well as a digitizer in the point editor and the segment editor. Polygon maps
have to be created by first digitizing segments and label points, then polygonize
the segments in the segment editor. Polygons can be edited in the polygon
editor.

Raster maps can be edited using the mouse in the pixel editor.

The Sample set editor allows you to select training pixels prior to an image
classification.

Attributes

Maps of adomain Class or domain ID can have attribute information stored in
an attribute table. An attribute table can be linked to a map (raster and vector)
but also to a domain through the properties of the map or the domain.

The link between maps and attribute tables is provided by a domain Class or a
domain 1D which must be used both by the map and the table.

Domain Class and ID maps (raster and vector) that have an attribute table, can
be 'displayed by attribute' through the display options dialog box of the map, i.e.
without the need of creating an attribute map first. A map displayed by
attribute, uses the colors of the domain of the attribute column. The display of
maps by attribute can be considered as creating temporary attribute maps.
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»  Permanent attribute maps can be created from raster maps, but also from
polygon, segment and point maps through an operation.

Annotation

Annotation can be added as one or more annotation layers to a map window: text,
legend, scale bar, North arrow, grid lines, graticule, boxes, and bitmaps or pictures
from disk. Pictures and bitmaps can also be pasted into ILWIS from other Windows
application programs (via the clipboard). Annotation can be displayed in a map
window in combination with maps: this can be saved as a map view.

Dependent objects

» By performing an operation in ILWIS, usually dependent objects are created.
Dependent objects know how they are created and how they haveto be re-
calculated because the complete expression/definition (input objects, operation +
parameters, MapCalc or TabCalc formula) of each output object is stored inside
the object definition file of the output object.

» One of the advantages of working with dependent maps, tables or columnsis
that they can easily be recal culated when needed and input objects or
expressions have changed in time.

» Another advantage of working with dependent raster mapsis that most of them
can be used in the Pixel Info window even before they are actualy calculated
and stored on disk. As Pixel Info reads the definition of the dependent object,
output values of dependent raster maps are calculated on the fly.

» Inthe same way, you can also create a number of dependent maps at a go by
only storing their definition, and leave the computer to calculate and store al of
these maps on disk later on.

» Dependent output objects are created by performing an operation through a
dialog box, or by using the definition symbol = in a MapCalc formulatyped on
the command line of the Main window, or a TabCalc formulatyped on the
command line in atable window.

»  When the assignment symbol := is used on the command line of the Main
window or the command line of atable window, a so-called source map or
source-column is created. In that case, the formulatyped on the command line
is not stored inside the output map or column (1.4 method).

Map calculation and Table calculation:

MapCalc and TabCalc are integrated in ILWIS and thus use the same syntax,
function names, etc. Map calculations are performed on the command line of the
Main window or through the Map Cal culate command on the Operations, Raster
Operations menu.

Table calculations are performed on the command line of atable window. For a
complete overview of MapCalc and TabCalc operators and functions, refer to
Appendices : Operators and functionsin MapCalc and TabCalc.
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ILWIS operations general

= All operations are accessed through the Operations menu in the Main window,
or through the Operation-list, or by dragging objects to each other within the
Catalog, or by dragging objects from the Catalog to an item in the Operation-
list;

» Operations can aso be performed by typing alLWIS command or a complete
ILWIS expression on the command line.

Scripts

»  Scripts offer about the same functionality as the batch filesin version 1.4. For
more information, refer to Appendices : ILWIS Script language.
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ILWIS

objects

B.1 ILWIS objects

Data objects

Raster maps, polygon maps, segment maps, point maps, tables and columns are
called data objects.

Raster maps HH

A raster map consists of pixels (picture elements) of a certain size, e.g. 20m x 20m.
Pixels are either codified by I1Ds, class names, values, or colors; this is determined
by the domain of the map. A raster map should have coordinates, that is a
georeference. In ILWIS, most spatial operations are performed on raster maps.

To obtain a raster map:

» rasterize an existing point, segment or polygon map, or
» Create anew raster map and edit it with the pixel editor,
» Use asatelliteimage which is already araster map, or

= Scan amap or photograph and import it into ILWIS.

Polygon maps &1

A polygon map is avector map containing closed areas and the boundaries making
up the areas. Polygon maps can for example contain uniquely codified areas such as
cadastral plots, or mapping units such as land use classes, geological units or soil
units. The areas are either codified by IDs, class names or values; thisis determined
by the domain of the map. Further, a polygon map uses a certain coordinate system.

Polygon maps are generally used as a stepping stone to raster maps.

To obtain a polygon map, you have to create a segment map, with an optional label
point map, and then polygonize the segments, for instance in the segment editor.

Segment maps [

A segment map is a vector map containing lines (for example roads, rivers or
contour lines). Segments are either codified by IDs, class names or values (height
map); thisis determined by the domain of the map. Further, a segment map uses a
certain coordinate system.

To obtain a segment map, you should create one and edit it with the segment editor
(with or without digitizer).
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Point maps [

A point map contains points, for example water wells or sample points. Points are
either identified by 1Ds, class names or values; thisis determined by the domain of
the map. Further, a point map uses a certain coordinate system.

To obtain a point map you should create one and edit it with the point editor (with
or without digitizer).

Map lists i
A map list is a set of raster maps, for example the bands of a satellite image. All
raster maps in the map list must have the same georeference and the same domain.

A map list isused for:

» sampling and classification

» Creating acolor composite

» aprincipal components analysis, or

s (not yet available) atime series analysis.

A map list can be created from the File menu in the Main window or while starting
an operation which reguires amap list asinput. Y ou can include as many mapsin a
map list asyou like.

(Attribute) Table [
A table consists of records and columns. A table is an attribute table when the table
stores additional information on elements in amap; i.e. extratabular data which
relates to mapping units, points, segments, or polygons in maps.

Raster, polygon, segment and point maps of the domain type Class or ID can have
attribute tables. The domain of the attribute table should be the same as the domain
of the map to which it relates. An attribute table can be linked to amap or to a
domain through the Properties of amap or a domain.

An attribute table can be edited when the table is displayed in a table window.
When the tableis linked to amap or to adomain, and the map is displayed in a
map window, you can aso double-click in the map.

Columns [

A table consists of columns. Y ou can perform cal culations with columns using
TabCalc.

Each column has adomain. A column with avalue domain contains values, a
column with a class domain contains class names, a column with domain ID
contains IDs, etc. Columns can aso have domain String; you can use thisto type
for instance descriptions.

If in an attribute table you have columns with a class domains, or with user-defined
value domains, you may consider to prepare a representation for these columns as
well. When you open the map to which the attribute table is linked, and you can
directly display the attributes.

App. 8
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Service objects

Domains, representations, georeferences, and coordinate systems are called service
objects.

Domains &

A domain a service object; it is the user-defined collection of IDs, class names, or
values that can be used in a certain data object. All ILWIS data objects have a
domain. One domain can be used for severa data objects. User-defined domains
can be listed in the Catal og.

The four main types of domains are:

« ID data object contains unique identifiers (e.g. plot 1024, plot 1025)

» Class dataobject contains classes (e.g. soil units: clay, sandy loam)

» Vaue dataobject contains measurable values (e.g. height, concentration)

» Image dataobjectisa satellite image containing values between 0 and 255.
Maps using adomain Class, Value or Image can have a user-defined
representation.

Representations

A representation is a service object containing:

» colorsassigned to classes in maps with a class or group domain (representation
class)

» colorsassigned to ranges of values in map with a value domain (representation
value/gradual),

» patterns or colors for polygons in polygon maps with a class domain; line width
and colors (line type not yet) for segments and

» polygon boundaries; symbol type, color, size of symbol etc. for pointsin a point
map; and colors in a map with a picture domain.

Representations are linked to domains. Maps using the same user-defined domain

are by default displayed in the same colors. It is therefore advised to create a user-

defined domain and a user-defined representation for maps which have a specific

meaning (e.g. land use classes or height values) and need fixed colors.

Georeferences [

A georeference is a service object which stores the relation between rows and
columns of araster map (row,col) and coordinates (X,Y). A georeference is needed
for raster maps. A georeference uses a coordinate system.

It is advised that raster maps of the same area use the same georeference, because
raster operations in which raster maps are combined only make sense if the pixels
in the maps refer to the same area on the ground.

For rasterized vector maps, which are usually North-oriented, you can use a
georeference corners. For other raster maps, for example satellite images, which are
not North-oriented and in which the pixels do not represent exactly square areas on
the ground, you can use a georeference tiepoints. To create three dimensional
pictures using a Digital Elevation Model, a georeference 3D needs to be created. To
combine raster maps with different georeferences, use the Resampl e operation.
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Coordinate systems &

A coordinate system is a service object which defines the kind of coordinates you
are using in your maps. A coordinate system may be a national standard, a certain
UTM zone with a geographic datum, or aregional, local or user-defined system.

A coordinate system defines the possible X and Y values that can be used in maps.
Point, segment and polygon maps have a coordinate system. Raster maps have a
georeference which uses a coordinate system.

A coordinate system may contain projection information. If projection parameters
arefilled out, then coordinate information is aso available in geographic
coordinates (lat,long), and transformations between different coordinate systems are
possible.

It is advised to use one coordinate system for al your maps. In case you have data
of different sources in different projections, it is advised to transform al datato one
common coordinate system.

Special objects

Map views, histograms, sample sets, two-dimensional tables, matrices, filters,
functions, scripts are called specia objects.

Map views £
A map view is a saved map window. When a map view is opened, the set of data
and/or annotation layers that it contains is directly displayed.

A map view contains the names of data layers and/or annotation layersto be
displayed in one map window. Also, the display options of the layers are stored; so
the system knows the colors, widths etc. for the display of each layer. Further, the
georeference is stored, meaning that when you save a map view when zoomed in on
apart of the map, this zoomed area will be displayed when opening the map view
later.

Histograms i

A histogram is a special object which lists frequency information on values, classes
or IDsin araster, polygon, segment or point map. A histogram is automatically
calculated when displaying a value map with stretching; you can also use the
Histogram operation. The values in a histogram are presented as a table; optionally
agraph can be shown.

Summary information of avalue histogram (mean, standard deviation, and
intervals) can be viewed through the Properties dialog box of the histogram.

A raster histogram lists the number of pixels, the percentages and the areas per
value, classor ID. If the input raster map uses adomain Value, also cumulative
number of pixels and cumulative percentages are calculated.

A polygon histogram lists the number of polygons and the perimeter and

area of polygons per class, ID, or value. If the input polygon map uses a

App. 10
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Value domain, aso the cumulative number of polygons, cumulative perimeters and
cumulative areas are cal cul ated.

B A segment histogram lists the number of segments and their length per
class, ID or value. If the input segment map uses a Value domain, also the
cumulative number of segments and cumulative lengths are calculated.

B A point histogram lists the number of points per class, ID or value. If the
input point map uses a Vaue domain, also the cumulative number of points are
calculated.

Sample sets =4

Prior to an image classification, sample pixels or training pixels have to be selected
in asample set. To create a sample set, first amap list and a domain have to be
specified. Then, with sampling, assign class hames to groups of pixelsthat are
supposed to represent a known feature on the ground and that have similar spectral
valuesin the maps in the map list.

A sample set contains:

» areference to a background map, on which you can locate your training pixels;

» areferenceto amap list, that is the set of images you want to classify in alater
stage. The spectral values of the images in the map list, at the position of the
training pixels provide the basis on which decisions are made in the
classification. During sampling, these values can be inspected in the sample
statistics of a certain class of training pixels, and can be visualized in feature
Spaces,

» areferenceto aclass domain, that is the collection of class names that you want
to assign to your training pixels and that are the classes that you want to obtain
from the classification. The representation of this domain determines in which
colors the training pixels are displayed during sampling;

» areferenceto araster map which is automatically created and obtains the same
name as the sample set. This so-called sample map contains the locations of the
training pixels and the class names assigned to them.

Two-dimensional tables

A two-dimensional table is used to combine two raster maps with class or ID
domain. It defines a new value for each possible combination of input classes or
IDs.

A two-dimensional table view consists of rows which represent the domain of one
map and of columns which represent the domain of another map. Y ou haveto
assign anew value, class name or ID to the fields which represent the combination
of the domains.

Then you have to apply the two-dimensiona table on the command line of the
Main window. The output raster contains the values, classes or 1Ds as entered in
the two-dimensional table.
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Matrices

A matrix is a 2-dimensional array of values. Matrices are calculated by the
Principal Components operation and by the Factor Analysis operation. The
Principal Components operation cal culates a.0. a variance-covariance matrix and
the Factor Analysis operation calculates a.0. a correlation matrix. The matrices can
be shown.

In the properties dialog box of a matrix, some additional information of the matrix
can be viewed namely the total variances in the output bands.

Filters HH

User-defined filters can be created in the input dialog box of the Filter operation or
through the File menu in the Main window, etc. For user-defined linear filters, you
can specify filter size, matrix values and a gain factor.

Other filter types can also be user-defined, but this must be done on the input dialog
box of the Filter operation: Average, Magjority, Magjority, Rank Order, Median and
Pattern. Y ou can specify the filter size, thresholds, ranks, etc.

A number of standard filters are available in the ILWIS\SY STEM directory.

Functions fn

Functions can be used in &l three calculatorsin ILWIS; MapCalc, in TabCalc, in
scripts or in the pocket line calculator. Some 50 internal functions are available (see
also MapCalc and TabCalc), but also user-defined functions can be created.

A user-defined function may contain any combination of operators and functions,
and may use parameters representing maps and columns. Parameters in a user-
defined function can have any name.

Scripts EJ

A script is asequence of ILWIS expressions. By creating a script, you can build a
complete GIS or Remote Sensing analysis for your own research discipline. Scripts
are equivalent to batch filesin ILWIS version 1.4.

App. 12
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B.2 Relations between ILWIS objects

ILWIS data objects (maps, tables and columns) contain references to other objects
(e.g. service objects) and to other binary files (e.g. binary datafile). All these
references are listed in an object's object definition file.

This Help topic deals with the relations that each object has with other objects by
means of the references mentioned above. In the software, these interna relations
of one abject with other objects are visible as the properties of an object. Any
object's properties can be viewed and edited.

& |LWIS data objects may aso depend on other data objects: when amap is
calculated from other maps or when a map is the outcome of an operation on
another map. Such relations are called dependency links. For more information, see
Basic concepts: Dependent data objects.

& |nthetext below, the word 'use' is used for the references that each object has to
other objects. Instead of 'use', you may also read 'have' or 'have areferenceto'.

Data objects

Raster maps use a domain and a georeference.

Polygon maps use a domain and a coordinate system.

Segment maps use a domain and a coordinate system.

Point maps use a domain and a coordinate system.

Maps of adomain type Class, ID, or Group may have an attribute table.

Tables use a domain.

Columns use a domain.

Map lists contain references to a number of raster maps which use one
georeference.

BEE HHBE

Service objects

Domains of the Class, Group, Value and Picture type use a representation.

A domain Class, Group and Picture have a representation Class, a domain Value
has a representation Value or arepresentation Gradual. Other domains use 1, 7, 15,
or 31 system colors.

Representations use a domain.

Georeferences use a coordinate system. A georeference tiepoints also uses a
background raster map on which you can position your tiepoints.

Coordinate systems may contain information on a projection.

&

@ DR

Special objects

Histograms are tables. Histograms cal culated from images or from existing raster,
polygon, segment or point with a Class or ID domain, use the same domain as the
map. Histograms cal culated from maps with a Value domain, obtain domain None.
A map view uses one or more maps (one raster map, multiple polygon, segment,
and/or point maps) and may contain annotation information.

i
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&

A sample set uses amap list, a sample set raster map which stores the positions of
the training pixels, adomain that contains the class names of training pixels, and a
background raster map on which you can position your training pixels.

A two-dimensional table uses two domains which contain the classes or IDs that
should be reclassified and one domain which contains the classes, IDs or values
after reclassification.

A matrix has no direct relations to other objects. A matrix is a dependent object,
created by the operations Principal Components and Factor Analysis.

Filters have no direct relations with other objects. Filters can be applied on raster
maps.

Functions have no direct relations with other objects. Functions can be used on the
command lines, in MapCalc and TabCalc to calculate with maps and/or tables, and
in the pocket line calculator to calculate with constant values.

Scripts have no direct relations with other objects. Scripts may perform any
calculation or operation on any data object, as defined in the script.

When you create a domain for data with a meaning, do not forget create one or
more representations for this domain as well. When creating a domain Class, a
representation is automatically created, but you have to edit the colors yourself. The
domain and representation together determine in what colors the map or attribute
column can be displayed.

Service objects can be shared by more than one data objects.

Some special service objects exist: None.dom, None.grf, and Unknown.csy.

App. 14
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ILWIS operations

VISUALIZATION

Show Map
Show amap in a new map window.

Show Table
Show atablein atable window.

Color composite

A color composite is a combination of three raster bands. One band is displayed in
shades of red, one in shades of green and one in shades of blue. Putting three bands
together in one color composite map can give a better visual impression of the
reality on the ground, than by displaying one band at a time. Examples of color
composites are false color (or IR) images and 'natural color' images.

Display 3D

With Display 3D, you can create and edit a georeference 3D in order to obtain a
three dimensional view of one or more maps. A Digital Elevation Model (DEM) is
required to create a georeference 3D. The DEM can then be displayed as 3D grid
lines with or without a drape of araster map. The georeference 3D can be edited
with the Georeference 3D editor.

When finished editing the 3D view, you can add point, segment and/or polygon
maps and/or annotation to improve the 3D view.

Apply 3D

The Apply 3D operation resamples an input raster map according to a georeference
3D. This enables you to permanently and quickly display the output raster map in
three dimensions, i.e. asa 3D view.

Y ou can create a georeference 3D with Display 3D or Apply 3D; aDitigal
Elevation Model is required and you have to specify 3D view parameters using the
Georeference 3D editor.

Slide Show

With Slide Show, you can display multiple raster maps that are combined in a map
list as a dlide show in a map window. The maps of the map list are displayed one
after the other in the map window, at a user-specified rate. A dide show is designed
to present multi-temporal changesin maps.
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RASTER OPERATIONS

Map Calculation

Map Calculation can be used to perform cal culations with raster maps. Map
calculation is used for the execution of most spatial analysis functions and

modeling operations. It integrates spatial and tabular data. The program enables the
user to perform overlay, retrieval operations, and queries. Type your map
calculation formulae on the command line of the Main Window.

The following operations can be executed:

= Manipulation of one or more raster maps by performing arithmetical, relational,
logical, conditional, exponential, logarithmic and other operations;

» Creation of attribute maps from map-related tables with attribute data;

» Classification of domain Vaue maps according to a domain Group;

» Application of user-defined functions.

Attribute map of raster map

By creating an attribute map of araster map, the class name or ID of each pixel in
the original map is replaced by the value, class or ID found in a certain columnin
an attribute table.

A raster map using a Class or ID domain, can have extra attribute information on
the classes or identifiersin the map. These attributes are stored in columnsin an
attribute table. The attribute table can be linked to the map to which it refers, or to
the domain of the map. Y ou can check whether an attribute table is linked to the
raster map or to its domain through the Properties dialog box of the map or the
domain.

Cross

The Cross operation performs an overlay of two raster maps. Pixels on the same
positions in both maps are compared; the occurring combinations of class names,
identifiers or values of pixelsin the first input map and those of pixelsin the
second input map are stored. These combinations give an output cross map and a
cross table. The cross table a so includes the number of pixels that occur for each
combination.

Aggregate map

The Aggregate map operation aggregates blocks of input pixels by applying an
aggregation function: Average, Count, Maximum, Median, Minimum,
Predominant, Standard Deviation or Sum. The Aggregate Map operation either
creates a new georeference in which each block of input pixels corresponds to one
output pixel (group) or the output raster map uses the same georeference as the
input map (no group).

Distance calculation
The Distance operation assigns to each pixel the smallest distance in meters
towards user-specified source pixels, for example distance to schools, to roads etc.
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The output is called a distance map. Input for a distance calculation is a source map
and optionally aweight map.

By using weight factors that are inversely proportional to the possible speed that
can be obtained in different mapping units, a so-called time travel map can be
calculated. Through a distance calculation, also a Thiessen map can be calcul ated.

Iteration

Iterations are a special type of map calculations. They are a successive repetition of
amathematical operation, using the result of one calculation as input for the next.
These calculations are performed line by line, pixel by pixel and take placein al
directions.

When a calculation in one direction is finished (for instance from top to bottom) a
rotation takes place for the calculation in the next direction. The calculation stops
when there are no more differences between an output map compared to the
previous output map, or when a certain number of iterations is reached as defined
before. Iterations are often used in combination with neighbourhood operations.

Area numbering

Areanumbering is araster operation which assigns unique identifiers to pixels with
the same class names or values that are horizontally, vertically or diagonally
connected. The output of the Area numbering operation is a map in which these
connected areas are codified as Area 1, Area 2, etc. Further, an attribute table is
created with the map, which contains the new Area |Ds and the original class
names, |Ds or values.

Area numbering can be used to make a decision based on the size of individual
groups of pixels (uniquely identified areas) instead of al pixels of aclass name or
value.

Sub-map of raster map

The Sub-map of raster map operation copies a rectangular part of a raster map into
anew raster map. The user has to specify row and column numbers of the input
map to indicate the part of the input map that should be copied into the new raster
map.

Glue raster maps

The Glue raster maps operation glues or merges two georeferenced input raster
maps into one output raster map. The output map then comprises the total area of
both input maps. The domains of the two input maps are merged when needed.
With the Glue raster maps operation, you can thus merge two adjacent or partly
overlapping raster maps, or glue afully overlapping smaller raster map onto a
larger one. To produce a mosaic, you can perform this operation a number of times.

Mirror Rotate

The Mirror/Rotate operation allows you to reflect araster map in a horizontal,
vertical, or diagonal line, to transpose the map's rows and columns, or to rotate a
raster map 90°, 180°, 270° (clock-wise).
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IMAGE PROCESSING

Filter
Filtering is araster operation in which each pixel valuein araster map is replaced
with a new value.

The new value is obtained by applying a certain function to each input pixel and its
direct neighbours. These neighbours are usualy the 8 adjacent pixels (ina3x 3
filter) or the 24 surrounding pixels (in a5 x 5 filter). When you create your own
filters, any odd sized matrix isallowed (5 x 1, 11 x 23, 25 x 25); the maximum
user-defined filter size is 8000.

Filtering is for instance used to sharpen a satellite image, to detect line features, etc.

Stretch

The Stretch operation re-distributes values of an input map over awider or
narrower range of values in an output map. Stretching can for instance be used to
enhance the contrast in your map when it is displayed. Two stretch methods are
available: linear stretching and histogram equalization.

Slicing

The Slicing operation classifies ranges of values of an input raster map into classes
of an output map. A domain Group should be created beforehand; it lists the upper
value boundaries of the groups and the output class names.

To perform an interactive dlicing, you can create a representation value for the
input map and change value boundaries and colors of the representation value.

Color separation

The Color separation operation allows you to extract different 'bands for instance
from a scanned or digital color photo asif using color filters when taking the
picture. After color extraction, you can perform the normal Image Processing
operations like Filtering, Classification, etc. on these bands.

Maps that have a Picture domain or the (24 bit) Color domain store for each pixel
three values. Red, Green and Blue. The Color separation operation alows you to
retrieve for each pixel either the Red, Green or Blue value and store thesein a
separate map. You can also retrieve Y ellow, Magenta, Cyan, combined Gray
values, or Hue, Saturation or Intensity values for each pixel.

Cluster

Clustering, or unsupervised classification, is arather quick process in which image
datais grouped into spectral clusters based on the statistical properties of all pixel
values. It is an automated classification approach with a maximum of 4 input
bands.

Sample
Sampleis an interactive process of selecting training pixelsin a sample set prior to
an image classification.
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In the sample set editor, select pixels that are characteristic for a certain type of a
certain natural resource on the ground and that have similar spectral valuesin the
maps in the map list, and assign a class name to them. The spectral values of these
sampled pixels or training pixels provide the basis on which decisions are made
during classification. These values can be inspected in the sample statistics of a
certain class of training pixels and can be visualized in feature spaces. The result of
Sampling is afilled sample set.

Classify
The Classify operation performs a multi-spectral image classification according to
training pixelsin asample set (supervised classification).

The following classification methods can be used:
= Box classifier;

= Minimum Distance to Mean classifier;

=  Minimum Mahalanobis Distance classifier;

= Maximum Likelihood classifier.

Resample

The Resampl e operation resamples the values of a raster map to another
georeference. The coordinate of each output pixel is used to calculate a new value
from close-by pixel valuesin the input map.

Three resampling methods are available:

» Nearest neighbour;

» Bilinear;

» Bicubic.

The Resample operation needs to be used when you have raster maps of different
sources or images of different dates and you want to perform raster operations to
combine these maps or images (e.g. MapCalc, Cross). First create a georeference
tiepoints for each set of mapslimages, then use the Resample operation and
resample the maps/images preferably to a georeference corners.

When you want to combine rasterized vector maps with satellite data, you can
rasterize the vector data on the georeference tiepoints of the satellite images. In
case you prefer North-oriented raster maps, rasterize the vector maps with a
georeference corners, and Resample the images with the georeference tiepoints to
this georeference corners.

STATISTICS

Histogram

The Histogram operation calculates the histogram of a raster, polygon, segment or
point map. Histograms list frequency information on the values, classes, or IDsin
your map. Results are presented in a table and optionally in a graph. Summary
information of a histogram of a VVaue raster map can be viewed in the properties of
the histogram (mean, standard deviation, and percentage intervals).
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Raster

Map list

A raster histogram lists the number of pixels, the percentages and the areas per
value, classor ID. If the input raster map uses a Vaue domain, also cumulative
number of pixels and cumulative percentages are calculated.

A polygon histogram lists the number of polygons and the perimeter and area of
polygons per class, ID, or value. If the input polygon map uses aVValue domain,
also the cumulative number of polygons, cumulative perimeters and cumulative
areas are calculated.

A segment histogram lists the number of segments and their length per class, ID or
value. If the input segment map uses a Value domain, also the cumulative number
of segments and cumulative lengths are cal cul ated.

A point histogram lists the number of points per class, ID or value. If the input
point map uses a Value domain, also the cumulative number of points are
calculated.

Auto correlation

The AutoCorrelation operation cal culates the auto-correlation and semi-variance in
araster map. The Autocorrelation operation cal culates the correlation between
pixel values of araster map and pixel values of the same raster map for different
shifts (lags) in horizontal and vertical directions. The semi-variance, a measure for
the spatial variability of araster map is calculated for the same shifts.

Principal Components

The Principal Components analysis calcul ates the variance-covariance matrix for a
map list. New output bands are constructed in such away that the largest variation
iswritten to new band 1, the second largest perpendicular variation to band 2, etc.

Factor Analysis

The Factor analysis calculates the correlation matrix for amap list. New output
bands are constructed in such away that the largest correlation is written to new
band 1, the second largest perpendicular correlation in the second band, etc.

Variance-covariance matrix

The Variance-Covariance matrix operation cal culates variances and covariances of
raster maps in amap list. The variance is a means to express the variation of pixel
values within a single raster map, i.e. ameasure of the variation to the mean of the
DN (Digital Number) valuesin araster map. The covariance is a measure to
express the variation of pixel valuesin two raster maps. It denotes the joint
variation to the common mean of pixel values of the maps. Furthermore, the mean
and standard deviation of each individual raster map is calculated.

Correlation matrix

The Correlation matrix operation calculates correlation coefficients of input raster
maps of amap list. Correlation coefficients characterize the distribution of pixel
values in two raster maps. Furthermore, the mean and standard deviation of each
individual raster map is calculated.
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Segments  Segment Direction Histogram
The Segment Direction Histogram operation calculates the total length of segments
per direction. The output is atable with directions from 0 to 179° and the length of
the segments that run in that direction. The results can be displayed as a rose-
diagram.

Points Spatial correlation
Spatia correlation calculates some point statistics: autocorrelation and (semi-)
variance. Input is a point map with values or a point map with valuesin a column
in an attribute table. Output is atable; graphs can be created from the output table.

Pattern Analysis

Pattern analysis gives information on the spatial distribution of pointsin a point
map. The output is a table which contains six columns of probabilities of finding 1
point within a certain distance (P1), then 2 points (P2), 3 points (P3), etc. Another
column (PAII) contains the sum of P1, P2, ..., P(n-1), in which n is the number of
pointsin the map.

By inspecting the graphs of probabilities, patterns like random, clustered, regular,
paired etc. can be recognized.

INTERPOLATION

Raster Densify raster map
The Densify raster map operation reduces the pixel size of your map. The number
of rows and columns isincreased and the new pixels in between the existing ones
are assigned a value by nearest neighbour or by means of a bilinear or bicubic
interpolation Y ou should use densify after a point interpolation. Further, densify
can be used to improve the quality of printed raster maps.

Segments  Contour interpolation
Contour interpolation is an operation which first rasterizes segments of a domain
Value segment map, and then calculates values for pixels that are not covered by
segments by means of a linear interpolation. When using Contour interpolation on
a segment map containing height (contour) information, the resulting raster map is
aDigital Elevation Model.

Points Point interpolation
In apoint interpolation, the input map is a point map, and the output map is a
raster map. The pixel values in the raster output map are interpolated from the
points.

There are four point interpolations:

» Nearest point: assigns to pixels the value, identifier or class name of the nearest
point. This method is also called Nearest Neighbor or Thiessen;

» Moving average: assigns to pixels weighted averaged point values. Weights are
calculated by aweight function. Points that are further away from an output
pixel than the user-specified limiting distance, are assigned weight zero;
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» Trend surface: calculates pixel values by fitting a surface through all point
values in the map;

» Moving surface: calculates pixel values by fitting a surface through weighted
point values. Weights are calculated by a weight function. Points that are
further away from an output pixel than the user-specified limiting distance, are
assigned weight zero.

Nearest point (Point interpolation)

The Nearest point operation requires a point map as input and returns a raster map
as output. Each pixel in the output map is assigned the class name, identifier, or
value of the nearest point. This method is also called Nearest Neighbour or
Thiessen.

For example schools, hospitals, water wells, etc. can be represented by points. The
output map of anearest point operation on such a point map gives the 'service aread
of the schools, hospitals or water wells, based on the shortest distance (as the crow
flies) of apoint and pixels.

When you have many points or when you want to weights (e.g. for travel time
maps), it is advised to rasterize the points and then use Distance calculation and
make a Thiessen map.

Moving average (Point interpolation)

The Moving average operation is a point interpolation which requires a point map
asinput and returns a raster map as output. To the output pixels, weighted averaged
point values are assigned. Weights are calculated by aweight function. Points that
are further away from an output pixel than the user-specified limiting distance, are
assigned weight zero.

When interpolating point values, it is for time efficiency reasons, strongly advised
to choose a rather large pixel size for the output map. Further interpolation on the
raster map values can be performed using the Densify operation.

Trend surface  (Point interpolation)

The Trend surface operation is a point interpolation which requires a point map as
input and returns a raster map as output. One polynomial surface is calculated by a
least square method approaching all point values in the map. To the output pixels,
the calculated surface values are assigned.

When interpolating point values, it is for time efficiency reasons, strongly advised
to choose a rather large pixel size for the output map. Further interpolation on the
raster map values can be performed using the Densify operation.

Moving surface  (Point interpolation)

The Moving surface operation is a point interpolation which requires a point map
asinput and returns a raster map as output. For each output pixel, a polynomial
surface is calculated by aleast square method approaching all point values. As
points closer to an output pixel are more important than points further away, a
weight function has to be specified. Points that are further away from an output
pixel than the user-specified limiting distance, are assigned weight zero.
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When interpolating point values, it is for time efficiency reasons, strongly advised
to choose a rather large pixel size for the output map. Further interpolation on the
raster map values can be performed using the Densify operation.

VECTOR OPERATIONS

Polygons

Unique ID

The Unique ID operation can be used to assign aunique ID to all elementsin a
segment, polygon or point map. Theresult isan 1D map that contains the same
geographic information as the input map but now each point, segment or polygon
has a unique ID.

Further an attribute table is created which uses the same ID domain as the output
map; the table contains one column with the original classes, IDs or values of the
input map. The domain of the table together with the column establishes the
relation between the original classes, IDs or values in the input map and the output
IDs.

Attribute map of polygon map

By creating an attribute map of a polygon map, the class name or ID of each
polygon in the original map is replaced by the value, class or ID found in a certain
column in an attribute table.

A polygon map using a Class or ID domain, can have extra attribute information on
the classes or identifiersin the map. These attributes are stored in columnsin an
attribute table. The attribute table can be linked to the map to which it refers, or to
the domain of the map. Y ou can check whether an attribute table is linked to the
polygon map or to its domain through the Properties dialog box of the map or the
domain.

Mask polygons

The Mask polygons operation allows you to selectively copy polygons of an input
polygon map into a new output polygon map.

The user has to specify a mask to select and retrieve the class names, I1Ds or values
of the polygons that are to be copied.

Assign labels to polygons

The Assign labels to polygons operation can be used to recode polygonsin a
polygon map according to label pointsin apoint map. For each label point, the
surrounding polygon is determined; then the class name, ID, or value of the label
point is assigned to that polygon.

Transform polygon map
The Transform polygon map operation transforms polygonsin a polygon map to a
new coordinate system. Both coordinate systems require projection information.
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Segments

Attribute map of segment map

By creating an attribute map of a segment map, the class name or ID of each
segment in the original map is replaced by the value, class or ID found in a certain
column in an attribute table.

A segment map using a Class or ID domain, can have extra attribute information
on the classes or identifiers in the map. These attributes are stored in columnsin an
attribute table. The attribute table can be linked to the map to which it refers, or to
the domain of the map. Y ou can check whether an attribute table is linked to the
segment map or to its domain through the Properties dialog box of

the map or the domain.

Mask segments

The Mask segments operation allows you to selectively copy segments of an input
segment map into a new output segment map.

The user has to specify amask to select and retrieve the class names, identifiers or
values of the segments that are to be copied.

Assign labels to segments

The Assign labels to segments operation can be used to recode segmentsin a
segment map according to label pointsin a point map. For each label point, the
closest segment is determined; then the class name, ID or value of the label point is
assigned to that segment.

Sub-map of segment map

The Sub-map of segment map operation copies a rectangular part of a segment map
into a new segment map. The user has to specify minimum and maximum XY -
coordinates for the new segment map.

Glue segment maps

The Glue segment maps operation glues or merges two or more segment maps into
one output map. By default, the output map then comprises the total area of all
input maps. The domains of the input maps are merged when needed.

For each input map, the user can specify amask to select and retrieve the class
names, |Ds or values of the segments that are to be copied into the output map. The
user can aso specify aclip boundary, to copy only those segments to the output
map which fall within the specified coordinate boundaries of the output map.

Densify segment coordinates

The Densify segment coordinates operation allows you to obtain more intermediate
coordinates within segments. The segments of an input map are copied, and extra
intermediate coordinates are added to the segments in the output map at a user-
specified distance. It is advised to use this operation before a Transform segments
operation is performed.
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Tunnel segments

The Tunnel segments operation reduces the amount of intermediate points within
segments in a segment map. The segments of the input map are copied into a new
segment map. However, for every three consecutive intermediate points within a
segment, the middle one is omitted if it falls within a user-defined tunnel-width.
Redundant nodes can also be removed.

Transform segment map
The Transform segment map operation transforms segments in a segment map to a
new coordinate system. Both coordinate systems require projection information.

Points Attribute map of point map
By creating an attribute map of a point map, the class name or ID of each point in
the original map is replaced by the value, class or ID found in a certain columnin
an attribute table.

A point map using a Class or ID domain, can have extra attribute information on
the classes or identifiersin the map. These attributes are stored in columnsin an
attribute table. The attribute table can be linked to the map to which it refers, or to
the domain of the map. Y ou can check whether an attribute table is linked to the
point map or to its domain through the Properties dialog box of the map or the
domain.

Mask points

The Mask points operation allows you to selectively copy points of an input point
map into a new output point map. The user has to specify a mask to select and
retrieve the class names, IDs or values of the points that are to be copied.

Sub-map of point map

The Sub-map of point map operation copies al points within a user-specified
rectangle into a new point map. The user has to specify minimum and maximum
XY -coordinates for the new point map.

Glue point maps

The Glue point maps operation glues or merges two or more point maps into one
output map. By default, the output map then comprises the total area of al input
maps. The domains of the input maps are merged when needed.

For each input map, the user can specify a mask to select and retrieve the class
names, I1Ds or values of the points that are to be copied into the output map. The
user can also specify aclip boundary, to copy only those points to the output map
which fall within the specified coordinate boundaries of the output map.

Transform point map
The Transform point map operation transforms point in a point map to a new
coordinate system. Both coordinate systems require projection information.
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RASTERIZE

VECTORIZE

Transform coordinates

Transform coordinates allows you to type in XY -coordinates using a certain
coordinate system, and shows the resulting XY -coordinates for another coordinate
system. Both coordinate systems require projection information.

Polygons to raster

The Polygons to raster operation rasterizes a polygon map. The class hames, IDs, or
values in the polygon map are also used in the raster map, i.e. the domain of the
polygon map is also the domain of the raster map. The user hasto select or create a
georeference for the output raster map.

Segments to raster

The Segments to raster operation rasterizes a segment map. The class names, 1Ds,
or values in the segment map are also used in the raster map, i.e. the domain of the
segment map is aso the domain of the raster map. The user has to select or create a
georeference for the output raster map.

Segment density

The Segment density operation rasterizes a ssgment map. For each output pixel, the
total length of segment parts within the boundaries the output pixel is summed: this
isthe output value for the pixel. By using a mask you can specify the elements of
the input map that are to be used in the calculation.

Points to raster

The Points to raster operation rasterizes a point map. The class hames, I1Ds, or
values in the point map are also used in the raster map; i.e. the domain of the point
map is also the domain of the raster map. The user has to select or create a
georeference for the output raster map.

Point density

The Point density operation rasterizes a point map. For each output pixel, the
number of points found in the pixel is counted: thisis the output value for the pixel.
This operation can be used to examine the regiona distribution of points.

Raster to Polygons

The Raster to Polygons operation extracts polygons from units in araster map. The
output polygon map uses the same domain as the input raster map, i.e. the class
names, IDs, or valuesin the input raster map will also be used for the polygonsin
the output polygon map. No polygons are created for pixels with the undefined
value.
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Raster to Segments

The Raster to Segments operations extracts segments from the boundaries of
mapping units in a raster map. The segments in the output map either obtain the
code Segnent s or aspecia code which isacombination of the class names or
IDs of the two mapping units found on either side of the segment.

Raster to Points
The Raster to Points operation extracts a point from each pixel in the raster map.
Each point gets the value, class name or ID of the corresponding pixel.

Polygons to Segments
The Polygons to Segments operation extracts polygon boundaries and creates a
segment map out of them. A mask can be specified to extract segments of specific

polygons.

Polygons to Points

The Polygon to Points operation creates a point for each polygon in the polygon
map. Each point obtains the class name, 1D, or value of the corresponding polygon.
In thisway, polygon label points are created.

Segments to Polygons

The Segments to Polygons operation polygonizes a segment map. All segmentsin
the segment map must be closed, i.e. connected to other segments or to themselves
(islands) by nodes; dead ends are not allowed. A mask can be specified to
polygonize specific segments.

Mind: to interactively polygonize segments, use the Polygonize option in the
Segment editor.

Segments to Points

The Segments to Points operation creates a point map from a segment map.
The output point map can contain either:

» A point for each node in the segment map, or

» Points at aregular distance along the segments in the segment map, or
» Pointsfor all stored coordinate pairs in the segment map.

TABLE OPERATIONS

Transpose table

The Transpose table operation interchanges the rows and columns of atable. Each
row of the input table becomes a column in the output table; while column names of
the input table become output domain records.
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Operators and functions in
MapCalc and TabCalc

By typing a MapCalc expression on the command line of the Main window, a raster

map is calculated.
By typing a TabCalc expression on the command line of a table window, a column
is calculated.

Operators and functions available in MapCalc and Tabcalc are largely the same.
However, there are some operators and functions that can be applied on domain
Value, Image, Bit, and Bool maps and columns, and other operators and functions
apply for domain Class, ID, or Group or Picture maps or columns. Therefore, this
topic contains besides general syntax information, 8 sections on operators and
functions:

for maps and columns of domain Vaue

for maps and columns of domain Class, ID, Group

for maps of domain Class, ID, Group only

for columns of domain Value only

for columns of domain Class, ID, Group or String only

aggregations of domain Value columns

some predefined values and variables are described

specia functions to calculate with coordinates, point data, properties and
colors.

N~ WNE

For more information, refer to MapCalc and TabCalc.

General syntax information
The genera syntax for MapCalc and TabCalc expressionsiis.

QUTMAP = expression
QUTMAP : = expression
QUTCOL = expression
QUTCOL : = expression

1. The name of the output map or column; extensions are not required.
Optionally, you can specify an existing domain and/or a value range and/or the
precision for the output map or column in a pair of curly brackets.
map3{domrdomainname;vr =min:max:precision} = expression
map3{dom=domainname;vr =min:max} = expression
map3{dom=domainname;vr =::precision} = expression
map3{dom=domainname} = expression
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map3{vr =min:max:precision;domrdomainname} = expression
map3{vr =min:max;don=domainname} = expression

map3{vr =min:max:precision} = expression

map3{vr =::precision} = expression

The same applies for columns.

2. A definition symbol (=) or an assignment symbol (: =) to indicate whether to
create a dependent output map or column, or an editable source object.

3. An expression consisting of one or more map or column names, operators,
and/or functions.

Further:

ILWIS expressions are not case-sensitive.

Spaces are allowed after output object names, around the definition or
assignment symbol, and before and behind brackets, commas, or semicolons.
Spaces are not alowed before or behind colons.

1. For maps and columns of domain Value

Arithmetic operators

+

*

/

add operator; a + b
subtract operator; a - b
multiply operator; a* b
divide operator; a/b

aMOD b modulus operator; calculates a modulo b; returns the remainder of a

divided by b, eg. 10 MOD 3, returns 1

aDIVDb integer division operator; dividing two long integers a and b; returns

the quotient, e.g. 10 DIV 3, returns 3

Relational operators

eq a =b; equal to; tests whether the outcome of expressiona is
equal to the outcome of expression b

It a < b; less than; tests whether the outcome of expression a isless

than the outcome of expression b

le a <= b; less than or equal to; tests whether the outcome of
expression a islessthan or equal to the outcome of expression b

gt a > b; greater than ; tests whether the outcome of expression a is
greater than the outcome of expression b

ge  a>=b; greater than or equal to; tests whether the outcome of
expression a is greater than or equal to the outcome of expression b

ne  a<>b; not equa to; tests whether the outcome of expression a is not
equal to the outcome of expression b
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Logical operators

AND (@) and (b) logica AND (intersection), returns true if both

expressions aandb aretrue
OR (a) or (b) logical OR (union), returnstrueif one or both of the

expressionsa and b istrue

XOR (a) xor (b) logica XOR, returnstrueif only one of the expressions
a and b istrue

NOT not (a) logical NOT, returns true if expression a is false; returns
faseisaistrue

Conditional IFF function
IFF(a,b,c)

Relational function
INRANGE(a,b,c)

If condition a is true, then return the outcome of
expression b, else (when condition a is not true) return
the outcome of expression ¢. When a is undefined,
undefined is returned.

tests whether values of expression or map aare
contained by a range or closed interval with endpoints
b and c.

Mathematic notation: b£a £ cor al [b;c]

Calculation with undefineds

ISUNDEF(a)
IFUNDEF(a,b)

IFUNDEF(a,b,c)

IFNOTUNDEF(a,b)

IFNOTUNDEF(a,b,c)

Exponential functions

Q@) &

SQ(ab) &+ b?

SQRT(a) Oa
of a

HYP@ab) O+

POW(ah) &
form
EXP(a) e

tests whether a is undefined.

if condition a is undefined, then return the outcome of
expression b. else the undefined remains.

if condition a is undefined, then return the outcome of
expression b, else (when condition a is not undefined),
return the outcome of expression c.

if condition a is not undefined, then return the outcome
of expression b, else the undefined remains.

if condition a is undefined, then return the outcome of
expression b, else (when condition a is not undefined)
return the outcome of expression c.

square function: a*a; a square
square function: a*a + b*b; a square plus b square
square root function: calculates the positive square root

hypotenuse: calculates the positive square root of the
sum of a square and b square

exponential function: a raised to the power b. The n-th
root of a ("eA) is found by using this function in the

of: POW(a, 1/n)

exponential function: value e (i.e. 2.718) raised to the
power a
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Logarithmic functions

LOG(a) %0g(a) logarithm: calculates the 10-based logarithm of a
LN “log(a) natural logarithm: calculates the e-based (2.718)
logarithm of a

Random functions

RND(long) returns random long integer values in the range [1;long]

RND(0) returnsa 0 or a 1 at random

RND() returns random real valuesin the range [0;1> , i.e. between O and 1,
including O but excluding 1

Sign functions

-(a) returns a multiplied by -1

NEG(a) returns a multiplied by -1

ABS(a) returns the absolute (=positive) value of a

SGN(a) returns -1 for negative values of a, 0 when a is 0, and 1 for positive
valuesof a

Rounding functions
ROUND(a) roundsa to along integer value,
e.g. ROUND(3.5) returns 4, and ROUND(-3.5) returns -3
FLOOR(a) rounds down; returns the largest long integer value smaller than
input value (truncation),
e.g. FLOOR(3.6) returns 3, and FLOOR(-3.6) returns -4
CEIL(a) rounds up; returns the smallest long integer value larger than input
value,
e.g. CEIL(3.6) returns 4, and CEIL(-3.6) returns -3

MinMax functions

MIN(a,b) returns the minimum of two expressionsa and b
MIN(a,b,c) returnsthe minimum of three expressionsa, b and ¢
MAX(a,b)  returns the maximum of two expressionsa and b
MAX(a,b,c) returns the maximum of three expressionsa, b and ¢

NDVI function on images

NDVI(a,b) (a-b)/ (a+h)
used to calculate the NDVI (Normalized Difference Vegetation
Index) of 2 images. Use for athe band with near-infrared reflectance
values and for b the band with visible or red reflectance.

Trigonometric functions

SIN(a) sine; input angles must be specified in radians; returns real valuesin
therange-1to 1
COS(a) cosine; input angles must be specified in radians; returns real values

intherange-1to1
TAN(a) tangent; input angles must be specified in radians
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ASIN(a) arc sine; sin™; input values must be in the range -1 to 1; returns real
valuesin radiansin the range -p /2 to p/2

ACOS(a) arc cosine; cos™; input values must be in the range -1 to 1; returns
real valuesin radiansin therangeOtop

ATAN(a)  arctangent; tan™; returns real valuesin radiansin the range -p/2 to
p/2

ATANZ2(y,x) returnsthe angle in radians of two input values; y isvertical, x is
horizontal

Angular conversion functions
DEGRAD(a) degreesto radians function: a*2p/360
RADDEG(a) radians to degrees function: (a*360/2p) MOD 360

Hyperbolic functions

SINH(a) hyperbolic sine: (2-c%)/2

COSH(a) hyperbolic cosine: (2+¢7)/2

TANH(a) hyperbolic tangent: tanh(a) = sinh(a)/cosh(a)

Special classify function
CLFY(a, DomainGroup) classifiesthe values of a according to a domain Group.

2. For maps and columns of domain Class, ID, or Group

< When using class names or IDs within an expression, these class hames and IDs
should be put between double quotes, e.g. "coffee". In domains of the Class or
Group type, you can enter codes and class names/group names. These codes can be
an abbreviation of your class or group names. In expressions, also the codes can be

used.

Relational operators

= eq equal to; a=b; tests whether the outcome of expression
a isequa to the outcome of expression b

<> ne not equal; a<>b; tests whether the outcome of

expression a is not equal to the outcome of expression b

Logical operators

AND (@) and (b) logica AND (intersection), returns true if both
expressions a and b are true

OR (a) or (b) logical OR (union), returns true if one or both of
expressionsistrue

XOR (a) xor (b) logica XOR, returnstrueif only one of the expressions
aandbistrue

NOT not (a) logical NOT, returns true if expression a isfalse;

returns false if expression a istrue
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Conditional IFF function
IFF(a,b,c) If condition a istrue, then perform expression b, else
(when condition a is not true) perform expression ¢

Calculating with undefineds

ISUNDEF(a) tests whether a is undefined. Argument a can be the
outcome of an expression or simply a map name

IFUNDEF(a,b) if condition a is undefined, then return the outcome of
expression b. else the undefined remains.

IFUNDEF(a,b,c) if condition a is undefined, then return the outcome of

expression b, else (when condition a is not undefined),
return the outcome of expression c.
IFNOTUNDEF(a,b) if condition a is not undefined, then return the outcome
of expression b, else the undefined remains.
IFNOTUNDEF(a,b,c) if condition a is undefined, then return the outcome of
expression b, else (when condition a is not undefined)
return the outcome of expression c.

3. For maps of domain Class, ID, Group only

Map.Column Attribute map: creates an attribute map of attribute
values in a column of the attribute table that is linked
to the Class or ID map.

TwoDimTablefmapl,map2] Classifying two maps according to a two-dimensional
table.

4. For columns of domain Value only

MinMax functions

MIN(a) calculates the minimum value of all records that are the outcome of
expression a, or column a

MAX(a) calculates the maximum value of all records that are the outcome of
expression a, or column a

Average function
AVG(a) returns the average value of all records that are the outcome of
expression a, column a, etc.

Conversion function
STRING(a) returns value a as a string

5. For columns of domain Class, ID, Group, or String only

Special operators and functions

+ sl + s2; concatenation operator, glues sl and s2
together

IN s1 IN s2; tests whether sl is part of s2

LENGTH(s) returns the number of characters (the length) of s

App. 34

ILWIS Reference Guide



Appendix D

LEFT(s,int)
RIGHT(s,int)
SUB(s,intl,int2)
STRLT(s1,52)

STRLE(s1,52)

STRGT(s1,52)

STRGE(s1,52)

Conversion function
VALUE(s)

6. Column aggregations

AGGAVG(col)
AGGAVG(col k)
AGGAVG(col,k,w)

AGGCNT(col)
AGGCNT(col,k)
AGGMIN(col)
AGGMIN(col k)
AGGMED(col)
AGGMED(col,k)
AGGMED(col k,w)

AGGMAX(col)
AGGMAX(col k)
AGGPRD(col)
AGGPRD(col k)
AGGPRD(col k,w)

AGGSTD(col)
AGGSTD(col,k)
AGGSTD(col k,w)

AGGSUM(col)
AGGSUM(col k)

returns the first int number of characters of s

returns the last int number of characters of s

returns a substring of s; starts with character at position
intl and returns int2 number of characters

returns true isif in alphabetical order string s2 comes
after string s1. Can also be used in the form of s1 < s2.
returns true isif in alphabetical order string s2 comes
after or on the same place as string s1. Can also be used
in the form of s1 <=s2.

returns true isif in alphabetical order string s2 comes
before string s1. Can also be used in the form of s1 >
S2.

returns trueisif in alphabetical order string s2 comes
before or on the same place as string s1. Can also be
used in the form of s1 >=s2.

converts s to avalue

calculates the average value of col

calculates the average value of col per group k
calculates the average value of col per group k using
weightsw

counts the number of times that col istrue

counts the number of times that col is true per group k
determines the minimum value of col

determines the minimum value of col per group k
calculates the median value of col

calculates the median value of col per group k
calculates the median value of col per group k using
weightsw

determines the maximum value of col

determines the maximum value of col per group k
determines the predominant value of col

determines the predominant value of col per group k
determines the predominant value of col per group k
using weightsw

calculates the standard deviation of col

calculates the standard deviation of col per group k
calculates the standard deviation of col per group k
using weights w

calculates the sum of col

calculates the sum of col per group k
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7. Predefined values and variables

Pl
PI2

PIDIV2
PIDIV4
EXP(1)

Vauep: 3.141592653589...
Vaue2* p: 6.283185...
Vaue¥2* p: 1.570796...
Vaueysa* p: 0.785398...
Vaue e: 2.718281828479...

Predefined variables in MapCalc

%X
%Y
%L
%C

variable to calculate with X-coordinatesin a map
variable to calculate with Y -coordinates in a map
variable to calculate with Line or Row numbersin a map
variable to calculate with Column numbersin amap

Predefined variables in TabCalc

%R

%K

Col[expr]

variable to calculate with record numbers in a table according to the
order in which the items appear in the domain of the table (R for
record).

variable to calculate with class names or IDs or Groupsin atable as
present in the domain of the table (K for key).

Table.Col[expr]
Table.ext.Col[expr]

8. Special calculations on coordinates, point data, properties and

colors

Cacwith coords MAPCRD PNTCRD CRDX CRDY
COORD MINCRDX MAXCRDX MINCRDY
MAXCRDY TRANSFORM MAPVALUE MAPROW
DIST DIST2 MAPCOL
RASVALUE
Cacwithpoints  PNTNR PNTVAL PNTCRD
Calc with properties MAPMIN MAPMAX PIXSIZE PIXAREA

MAPROWS MAPCOLS

Calc with colors CLRRED CLRGREEN CLRBLUE CLRGREY

CLRYELLOW CLRMAGENTACLRCYAN CLRHUE
CLRSAT CLRINTENS MAPCOLOR COLOR
RPRCOLOR COLORHS
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Commands and expressions
(introduction)

ILWIS operations can be started through a menu command, by double-clicking an
operation icon in the Operation-list or by typing a command or an expression on
the command line in the Main window.

By typing an ILWIS command (optional parameters), a dialog box is displayed.
By typing an ILWIS expression (with al parameters), the operation's dialog box is
skipped (all parameters for the operation are automatically filled out), but an
operation's definition dialog box is displayed. In the future, a complete ILWIS
operation can be performed.

E.1 ILWIS commands

By typing an ILWIS command on the command line of the main window, usually a
dialog box is opened. Before the command can be carried out, you have to supply
additional information in the appearing dialog box, and click its OK button.

Y ou can for instance obtain dialog boxes to display objects, edit objects, view the
properties of objects, or create objects. Y ou can also obtain the dialog box of an
operation. When adialog box is used for an operation, the result of the operation is
always a dependent object.

Commands typed on the command line are not case sensitive.

ILWIS Commands contains three sections:

1. Open, edit, view properties or create an object.
2. Operdtions.

3. Datamanagement: copy, delete, etc.

Open, edit, view properties or create an object

Several commands can be typed on the command line of the Main window to open,
edit, or view the properties of an object. To open an object, it is generally faster
though to double-click an object in the Catalog. To edit, view object properties,
open an object as atable or to create objects you can use context-sensitive menu in
the Catalog. For more information, see How to use the Catal og.
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To open, edit or view the properties of an ILWIS object

Open,

Show, Map, Pol,

Seg, Pnt, Tbl, Mdl, View,;Opensa

Show dialog box in which you can select the object you want to display.
Edi t ; Opens the Edit Object dialog box in which you can select the object you

want to edit.

Pr op; Opens the View Properties of dialog box in which you can select the object
which properties you want to view.

To directly open, edit, or view object properties:

The Open,

Show, Edit and Pr op commands may be followed by an object

name with its extension, then the Show/Edit Object/View Properties of dialog boxes
in which you can select an object are skipped and the object is shown immediately.

Open objname.ext

Show objname.ext
Edi t objname.ext

Pr op objname.ext

Opens abject objname.ext immediately.

Opens a Display Options dialog box in case of maps,
opens a table window displaying the table, the two-
dimensional table or the histogram, or shows the object
otherwise immediately; for details, see next paragraphs.
Same as Open.

Starts the appropriate editor or opens adialog box in
which you can edit the object.

Show the Properties dialog box of the object. For more
information, see Basic concepts : properties of objects.

To directly open specific objects, you can further use the following commands (no

extensions required):
Map Rasmapname

Pol Polmapname
Seg Segmapname
Pnt Pointmapname
Mpl MapListname

Thl Tablename
Vi ew MapViewname
DomDomname

Rpr Reprname

CopyMap
TabCal ¢

Opens the Display Options dialog box for the raster
map.

Opens the Display Options - Polygon Map diaog box.
Opens the Display Options - Segment Map dialog box.
Opens the Display Options- Point Map dialog box.
First opens the Display Options dialog box for araster
map in the map list; then opens the Display Options -
Map List dialog box (dlide show).

Displays the table in a table window.

Displays the map view in a map window.

Opens the Domain Clasg/ID editor in case a of domain
class, ID, Group or Picture, or opens the Edit Domain
Value dialog box in case of an editable value domain.
Opens the Representation Class editor in case of a
representation Class or Picture, or opens the
representation Value/Gradual editor in case of editable
value or gradual representations.

Alias for the Map command.

Aliasfor the Thl command.
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To show objects as tables (advanced):

ShowAs Tbl Opens the Show As Table dialog box which allows you
to select any object that can be opened as atable. For
more information, see also How to open objects as a
table.

OpenAsThl Alias for ShowAsThl.

ShowAs Tbl pntmap.mpp Opens the point map pntmap immediately as atable.

ShowAsTbl domain.dom Opens the domain domain immediately as atable.

ShowAsTbl repres.rpr  Opens the representation repres immediately as atable.

ShowAsTbl georef.grf  Opens the georeference tiepoints georef immediately as
atable.

To show internal domains and representations (advanced):

ShowAs Domobjname.ext Openstheinternal domain of object objname.ext.

OpenAsDom Aliasfor ShowAsDom

ShowAsRpr objname.ext Opens the internal representation of object
objname.ext.

OpenAsRpr Aliasfor ShowAsRpr .

To create an ILWIS object
Create Opens a popup menu in which you can choose the type
of object you want to create.

The Cr eat e command may be followed by an object abbreviation:

Create map Opensthe Cr eat e Rast er Map diaog box.

Create pol Opensthe Cr eat e Pol ygon Map dialog box.

Create seg Opensthe Cr eat e Segnent Map dialog box.

Create pnt Opensthe Cr eat e Poi nt Map diaog box.

Cr eat e npl Opensthe Cr eat e Map Li st dialog box.

Createthbl Opensthe Cr eat e Tabl e dialog box.

Creat e dom Opensthe Cr eat e Dorai n dialog box.

Createrpr Opensthe Cr eat e Repr esent at i on diaog box.

Creategrf Opensthe Cr eat e Geor ef er ence diaog box.

Createcsy Opensthe Cr eat e Coor di nate Systemdiaog
box.

Createsns Opensthe Cr eat e Sanpl e Set dialog box.

Createthb2 Opensthe Cr eat e Two- Di mensi onal Tabl e
dialog box.

Createfil OpenstheCreate Filter diaog box.

Createfun Opensthe Cr eat e Funct i on dialog box.

Createi sl Opensthe Creat e Scri pt dialog box (lid'isan

abbreviation for ILWIS Script Language).

To open the pixel info window
Pi xelinfo Opens the pixel info window.
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To run ascript

Run scriptname varl var2 Runsthe script script name with variablesvarl and

To obtain help
Hel p
Hel p SearchString

PopupHel p .ext

var2. Variables are optional. By using the Run
command, you can continue working with ILWIS while
the script is running. For more information, see How to
run scripts.

Opens ILWIS.HLP on the Contents page.

Opens the Search dialog box with the specified search
string. For example, hel p cl assi fy showsthe
Search dialog box with the topics of 'classify'.

Opens ILWIS.HLP and shows the popup for the
extension. For example popuphel p . domshowsa
help popup on domains.

To start an operation

To obtain the dialog box of an ILWIS operation, type one of the following
commands or an alias. An adliasislisted when the command is not the same as the
ILWIS 1.4 executable name. Aliases generally represent ILWIS 1.4 executable

names.

To obtain the dialog box of an operation, you can aso double-click the operation in
the Operation-list or select it from the Operations menu.

Operation
Visudization
Show Map

Show Table
Color Composite
Display 3D
Apply 3D

Slide Show

Raster Operations
Map Calculate
Attribute Map
Cross
Adggregate Map
Distance
Iteration

Area Numbering
Sub Map

Glue Maps
Mirror Rotate

command alias(es)

Show Open, Map,
CopyMap

Thl TabCal c

Col or Conp Col or Cnp

Di spl ay3D

Appl y3D

Mol

MapCal ¢ MCal ¢

AttribRas

Cross

Aggr egat e

Di st ance

Mapl t er Iter, lterp

Ar eaNunb

SubRas SubMap

d ue d ueRas

Mrror MrrorRotate
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Image Processing
Filter

Stretch

Slicing

Color Separation
Cluster

Sample

Classify
Resample

Statistics

Histogram

Raster
Autocorrelation
MapList

Principal Components
Factor Analysis
Variance Covariance
Correlation Matrix
Polygons

Neighbour Polygons
Segments

Direction Histogram
Points

Spatial correlation
Pattern Analysis

Interpolation
Densify map

Contour Interpolation
Point Interpolation
Nearest Point

Trend Surface
Moving Average
Moving Surface

Vector Operations
Unique ID

Polygons

Attribute Map

Mask Polygons
Assign Labels
Transform Polygons

Filter
Stretch
Slicing
Col or Sep
Cl uster
Sanpl e
G assify
Resanpl e

Hi st ogram

Aut ocorr

PrincCmp
Fact Anal
Mat Var Cov
Mat Cor r

Hi st NbPol
Hi st SegDi r
Spat Corr
Pat t Anal

DensRas

I nt er pol Seg

Near est Pnt

TrendSur f ace

MovAver age
MovSur f ace

Uni quel D

Attri bPol
Mask Pol
Label Pol
Tr ansf Pol

FiltrMp

Afy

Snpl

GeoCorr

Hi st gram

Li nAnal

Densi fy,
I nt er pol Ras
I nt er pol

G i ddi ng
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Segments

Attribute Map

Mask Segments
Assign Labels

Sub Map

Glue Maps

Densify Coordinates
Transform Segments
Tunneling

Points

Attribute Map

Mask Points
SubMap

Glue Maps
Transform Points

Transform Coordinates

Rasterize
Polygon to Raster
Segment to Raster
Segment Density
Point to Raster
Point Density

Vectorize

Raster to Polygon
Raster to Segment
Raster to Point
Polygon to Segment
Polygon to Point
Segment to Polygon
Segment to Point

Table Operations
Transpose Table

Other

Import from 1.4
Import

Export to 1.4
Export
Convert14

AttribSeg
Mask Seg
Label Seg
SubSeg

d ueSeg
DensSeg
Tr ansf Seg
Tunnel Seg

AttribPnt
MaskPnt
SubPnt

d uebPnt

Tr ansf Pnt
Transform

Pol Ras
SegRas
SegDensi ty
Pnt Ras
Pnt Density

RasPol
Ras Seg
RasPnt
Pol Seg
Pol Pnt
SegPol
SegPnt

Tr anspose

| mport 14

| mport
Export 14
Export
Convert 14

Copy Seg

RasVec

Pol ygoni ze
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Data Management

To copy or delete object, you can aso use context-sensitive menu of an object that is
clicked with the right mouse button in the Catalog. For more information, see How

to use the Catalog.

Copy

Del

Opensthefirst Copy Obj ect dialog box in which you
can select an object to be copied.
Opensthe Del et e (bj ect dialog box in which you
can select an object to be deleted.

The Copy and Del commands may be followed by an object name with its

extension:

Copy objname.ext

Del objname.ext

Other

cd\

cd\ dir

cd..

cd ..

cd subdir

nd

nd newdir
nkdi r newdir
rd

r d subdir
rmdi r subdir
a:

exit
?expression

I expression

Scri pt expression

See also:

Opensthe second Copy hj ect dialog box in which
the input object name filled out: specify a name for the
output object or specify a name of an existing directory.
Deletes object objname.ext.

Goes to the root of the current drive.

Goes to the (sub)directory.

Goes one directory up.

Goes one directory up.

Goes to the subdirectory.

Gives a dialog box to create a new subdirectory.

Creates a new subdirectory.

Creates a new subdirectory.

Gives a diaog box to remove a subdirectory.

Removes the subdirectory.

Removes the subdirectory.

Goes to the specified drive.

Leaves ILWIS.

Pocket line calculator, performs cal culations with constant
values.

Acts as the Windows Run command to start any Windows
application program, batch file, or DOS application with a
Windows .PIF file, etc. Applications that can be started
from the command line may have the following extensions:
.exe, .com, .bat, .pif. Type the application name directly
after the exclamation mark (no spaces allowed).

Example: to start Word, type: ! W nwor d

Executes the expression asif running a script. By using the
Scri pt command followed by any expression that is
allowed in a script (see ILWIS script language), you cannot
continue working with ILWIS while the expression is
executed.

ILWIS expressions; ILWIS script language (syntax)
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E.2.1 ILWIS expressions

Any ILWIS operation like Filter, Cross and Distance cal culation, can be performed
by typing an ILWIS expression on the command line of the Main window. Y ou can
also use these expressions in scripts. In this topic, the syntax of expressions of
operations is described. For an overview of MapCalc and TabCalc expressions, see
Appendices : ILWIS operators and functions (MapCalc/TabCalc). For details on
creating expressions on the command line and in scripts, see Appendices :
construction of expressions. For specia script commands, see Appendices: ILWIS
script language (syntax).

Introduction
The general syntax for expressionsis:

QUTMAP = expression
QUTMAP : = expression

The definition symbol (=) is used to create a dependent output object; the
assignment symbol (:=) is used to create an editable object.

In the overview below:

» Aria Boldisused for menu commands;

» Couri er isused for obliged partsin expressions or in parameters;

» ltalics isused for parameters with specia requirements, usually a short
explanation follows;

= parameter rasmap’ means an input raster map; 'maplist’ means an input map
list (set of raster maps with same domain and same georeference); 'polmap'
means an input polygon map; 'segmap’ means an input segment map; 'pntmap'
means an input point map; ‘table’ means an input table; 'column’ means an input
column;

» parameter 'domain’ means an existing domain; the domain will be used for the
output object; 'georef’ means an existing georeference except georef None; the
georeference will be used for the output raster map; 'coordsys means any
existing coordinate system; 'sample set' means an input sample set; 'newdomain'
means the output domain that will be created by the expression; 'newgeoref'
means the output georeference that will be created by the expression;

» avertica bar | represents a choice; a parameter in square brackets [ ] represents
an optional parameter;

» the phrase 'value map' or 'map with a value domain' means that the map should
have domain of type Value.

Any operation name in the list below starting with:
» Map creates an output raster map;

» Pol ygonMap creates an output polygon map;

»  Segnent Map creates an output segment map;
» Poi nt Map creates an output point map;

» Tabl e creates an output table;

» Matri x creates an output matrix.
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& Some operations need a value input map. When your raster map is of domain type
Class, ID or Group, and an attribute table is linked to the map with one or more
suitable value columns, then you may type 'map' on the command line instead of
parameter 'map' listed below. The operation then directly uses the values of the
attribute column.

List of ILWIS expressions
The list below follows the order of the Operations menu in the Main window.

VISUALIZATION

Color Composite

MapHeckbert (map list, nr of colors)

MapCol or Conp[ Li near] (map list, rangel, range2, range3)
MapCol or ConpHi st Eq (map list, rangel, range2, range3)
MapCol or Conp24[ Li near] (map list [, rangel, range2, range3])
MapCol or Conp24Hi st Eq (map list, rangel, range2, range3)
MapCol or Conp24HSI (map list)

map list Map list which contains three raster maps of domain Image.
rangel,2,3 min:max|perc

perc Rea value>=0

nr of colors 2 > integer value < 230

Apply 3D

MapAppl y3D(rasmap, georef3D)

rasmap Input raster map cannot have georef None.

georef3D A georeference 3D.

RASTER OPERATIONS

Map Calculate
expression See MapCalc and TabCalc.

Attribute Map
MapAt t ri but e(rasmap, column) | Rasmap.column

rasmap Raster map with a Class, 1D, or Group domain.

column Column with Vaue, Class, ID, Group, Picture, or Color
domain; by default a column from the attribute table of the
raster map.

Cross

MapCr oss(rasmapl, rasmap2, output cross table)

Tabl eCr oss(rasmapl, rasmap2)

Tabl eCr oss(rasmapl, rasmap2, output cross rasmap)
rasmap2 Same georeference as input raster mapl.
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Aggregate Map

MapAggr egat eAggFunc(rasmap, groupfactor,group [,rowoffset, coloffset]

[,newgeoref])

MapAggr egat eAggFunc(rasmap, groupfactor,nogroup [,rowoffset,

coloffset])
AggFunc

rasmap

groupfactor

group

nogroup

rowoffset

coloffset

newgeoref

Distance

avg| cnt| max| nmed| nin| prd| std| sum
When no aggregation function is specified, the upper left
pixel of each block is used.

Raster map with a value domain for aggregate functions
avg, max, mn, std, sum raster map with aclass,
ID, or value domain for aggregate function med ; raster map
with any domain for aggregate function pr d.

A value (>= 1) to define the size of the blocks of input pixels
to be aggregated; a value of 4 means that each block of 4 x 4
input pixelswill be aggregated.

Each block of input pixelsis aggregated to 1 output pixel; a
georeference factor is created with the same name as the
output map.

Each block of input pixelsis aggregated and the output value
isstored in al pixels of the block that correspond to the
considered block of input pixels; the output map uses the
same georeference as the input map.

Optional parameter to start the aggregation from this row
onward.

Optional parameter to start the aggregation from this column
onward.

When using option group, optional parameter to specify the
name of the output georeference; if not specified, the output
georeference obtains the same name as the output map.

MapDi st ance(source rasmap [,weight rasmap| 1])
MapDi st ance(source rasmap, [weight rasmap| 1], output rasmap Thiessen)
MapThi essen(source rasmap[, weight rasmap| 1], output rasmap Distance)

source rasmap

[weight rasmap|
1]

output rasmap
Thiessen
output rasmap
Distance

Input raster map of any domain type; for al pixels with the
undefined value, a distance value is calculated.

Weight map is an optional parameter to specify a map with
weight factors; raster map of domain type Value. Whenalis
specified or when the parameter is not used, weight factor 1 is
used for al pixels.

Name of output Thiessen raster map.

Name of output Distance raster map.
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Iteration
Mapl t er (StartMap, IterExpr [, nr of iterations])
Mapl t er Pr op(StartMap, IterExpr [, nr of iterations])

StartMap Raster map that is used in the IterExpr.

IterExpr An expression for neighbourhood operations.

nr of iterations Optional parameter to specify the maximum number of
iterations; if not specified, the operation continues until no
more changes occur.

Area

Numbering

MapAr eaNunber i ng(rasmap, 8]4 [, newdomain])

8|4 Distinguish 8-connected or 4-connected areas; default is 8.

newdomain Optional parameter to specify a name for the output 1D

domain; if not specified, the output domain will be stored by
the output raster map (internal domain).

Sub Map

MapSubMap(rasmap, first row, first col [, nr rows, nr cols] [, newgeoref])

newgeoref Optional parameter to specify a name for the output
georeference; if not specified, then the output georeference
obtains the same name as the output map.

Glue Maps

MapGlue(rasmapl, rasmap?2 [, newdomain] [, replace])

rasmapl Input raster map which georeference will be used for the
output raster map.

rasmap2 Input raster map that will be resampled if needed.

newdomain Optional parameter, when merging two class or two ID maps,
to specify the name of the output domain into which all items
of the two input domains are merged; if not specified, the
output domain will be stored by the output raster map
(internal domain).

replace Optional parameter to use the values of rasmap?2 for
overlapping pixels; if not specified, the values of rasmapl are
used for overlapping pixels.

Mirror Rotate

MapM r r or Rot at e(rasmap, rotate type)

rotate type mrrhor|mrrvert|mrrdiag|transpose]|rotat
€90| r ot at e180] r ot at e270]| nor mal

ILWIS Reference Guide App. 47



Appendix E.2.1

IMAGE PROCESSING

Filter

MapFi | t er (rasmap, filter)

rasmap All filters use input raster maps with avalue domain; the
Majority and the UndefMajority filters also work on other
domain types.

filter filter on disk|
Aver age(rows,cols) |
RankOr der (rows,cols,rank[,threshold]) |
Medi an(rows,cols[,threshold] ) |
Maj ori t y(rows,cols) |
Zer oMaj ori t y(rows,cols) |
Undef Maj ori t y(rows,cols) |
Pat t er n(threshold) |
Fi | t er St andar dDev (rows,cols) |
Fi | t er Li near (rows,cols,expression)

filter on disk User-defined linear filter or a system filter.

rows,cols Size of filter in rows and columns; value >= 1; maximum
size of filter (rows* cols) <= 8000.

threshold If the difference between the resulting value and the original
pixel value is smaller than or equa to the threshold, the
calculated value is used. If the difference between the
resulting value and the original pixel valueis larger than the
threshold, the original pixel valueis retained.

rank The rank number of which the pixel value is assigned to the
central pixel.

expression Fill the valuesin the filter by an expression in which you can
use the parametersx, y,andr .

Stretch

Map$St r et ch[Linear](rasmap, range from, domain)

Map$St r et ch[Linear](rasmap, range from, domain, range to)
MapSt r et chHi st Eq(rasmap, range from, intervals)

rasmap Input raster map using a value domain.

range from Min:max | perc.

perc Real value > 0.

intervals Number of output intervals.

domain Output value domain.

range to Value range of output map as min:max | min:max:prec|
::prec.

Slicing

MapSl i ci ng(rasmap, domain group)

rasmap Input raster map using a value domain.
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Color Separation
MapCol or Sepl[ar at i on](rasmap, color)| rasmap.color

rasmap Input raster map using a Picture domain or the Col or
domain.
color red| green| bl ue| yel I ow magent aj cyan| gr ey|

gray| hue| saturation|sat|intensity|intens

Cluster

Mapd ust er (map list, nr of clusters)

map list A map list which contains 1, 2, 3, or 4 raster maps that use
the Image domain.

nr of clusters An integer value between 2 and 60 for the number of clusters
in the output map.

Classify

Mapd assi f y(sample set, classifier)

classifier C assi fi er Box(factor) |
C assifierM nbDi st ([threshold] ) |
C assifierM nMahabi st ( [threshold] ) |
Cl assi fi er MaxLi kel i hood( [threshold] )

Resample

MapResanpl e(rasmap, georef, resamp meth[, Pat ch| NoPat ch])

resamp meth Near est Nei ghbour| Bi Li near| Bi Cubic

STATISTICS

Histogram

Tabl eHi st ogr am(rasmap)

rasmap Input raster map of any domain type. Mind: the output raster
histogram table will always have the same name as the input
raster map.

Tabl eHi st ogr anPnt (pntmap)

pntmap Input point map of any domain type. Mind: the output point
histogram table will always have the same name as the input
point map.

Tabl eHi st ogr anPol (polmap)

polmap Input polygon map of any domain type. Mind: the output

polygon histogram table will always have the same name as
the input polygon map.

Tabl eHi st ogr anSeg(segmap)

segmap Input segment map of any domain type. Mind: the output
segment histogram table will always have the same name as
the input segment map.
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RASTER

Autocorrelation

Tabl eAut oCor r Seni Var (rasmap, max shift)

max shift
MAP LIST

Maximum pixel shift; integer value > 0.

Principal Components
Mat ri xPri ncConp(map list)

map list

Factor Analysis

Map list containing raster maps with a value domain.

Mat ri xFact or Anal (map list)

map list
POLYGONS

Map list containing raster maps with a value domain.

Neighbour Polygons
Tabl eNei ghbour Pol (polmap)

polmap
SEGMENTS

Iput polygon map with a Class, ID or Group domain.

Direction Histogram
Tabl eSegDi r (segmap)

POINTS

Spatial correlation
Tabl eSpat Cor r (pntmap)

pntmap

Pattern Analysis

Input point map with a value domain.

Tabl ePat t Anal (pntmap)

pntmap

INTERPOLATION

Densify map

Input point map with more than two points.

MapDensi f y(rasmap, factor, interpol meth)

rasmap

factor
interpol meth

Raster map with a value domain for a BiLinear or Bicubic
interpolation; raster map with any domain for Nearest
Neighbour.

Real value > 1.
Bi Li near | Bi Cubi c| Near est Nei ghbour

Contour Interpolation
Mapl nt er pol Cont our (segmap, georef)

segmap

Input segment map with a value domain.

Mapl nt er pol Cont our (rasmap)

rasmap

Input raster map with a value domain; mind: algorithm only
works well for rasterized contour lines.
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POINT INTERPOLATION
Nearest Point
MapNear est Poi nt (pntmap, georef)

Trend Surface
MapTr endSur f ace(pntmap, georef, surface type)

pntmap Input point map with avaue domain.
surface type Pl ane| Linear2| Parabolic2| 2| 3| 4 5 6

Moving Average
MapMovi ngAver age(pntmap, georef, weight func)

pntmap Input point map with a value domain.

weight func I nvDi st (Exp,LimDist) | Li near (Exp,LimDist)
Exp Weight exponent.

LimDist Limiting distance.

Moving Surface
MapMovi ngSur f ace(pntmap, georef, surface type, weight func)

pntmap input point map with avalue domain

surface type Pl ane| Linear2| Parabolic2| 2| 3| 4 5 6
weight func I nvDi st (Exp,LimDist) | Li near (Exp,LimDist)

Exp Weight exponent.

LimDist Limiting distance.

VECTOR OPERATIONS

Unique ID

Pol ygonMapNunber i ng(polmap [, newdomain] )

Segnent MapNunber i ng(segmap [, newdomain] )

Poi nt MapNurber i ng(pntmap [, newdomain] )

newdomain Optional parameter to specify a name for the output 1D
domain; if not specified, the output domain will be stored by
the output map (internal domain).

POLYGONS

Attribute Map

Pol ygonMapAt t ri but e(polmap, column)

polmap Polygon map with a Class, 1D, or Group domain.

column Column with aVaue, Class, 1D, or Group domain; by
default a column from the attribute table of the polygon map.

Mask Polygons

Pol ygonMapMask (polmap, "mask'™)

"mask" A mask consists of (multiple) search strings; asterisks and
question marks can be used as wild cards; on the command
line, the total mask needs to be surrounded by double quotes.
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Assign Labels
Pol ygonMapLabel s(polmap, pntmap)

Transform Polygons
Pol ygonMapTr ansf or n{polmap, coord sys)

SEGMENTS

Attribute Map

Segrent MapAt t ri but e(segmap, column)

segmap Segment map with a Class, ID, or Group domain.

column Column with aVaue, Class, 1D, or Group domain; by
default a column from the attribute table of the segment map.

Mask Segments

Segnent MapMask(segmap, "mask™)

"mask" A mask consists of (multiple) search strings; asterisks and
question marks can be used as wild cards; on the command
line, the total mask needs to be surrounded by double quotes.

Assign Labels

Segrrent MapLabel s(segmap, pntmap [, set domain] )

set domain yes] no ; optiona parameter to set the domain of the
output segment map to the domain of the input segment map
or to the domain of the input point map; if this parameter is
not specified, the output segment map will use the same
domain as the input segment map.

no Domain of output segment map is domain of input segment
map.

yes Domain of output segment map is domain of input point
map.

Sub Map

Segrrent MapSubMap(segmap, minX, minY, maxX, maxY)

minX Minimum X-coordinate of output map.

minY Minimum Y -coordinate of output map.

maxX Maximum X-coordinate of output map.

maxyY Maximum Y -coordinate of output map.

Glue Segment Maps

SegmentM apGlue(segmapl, "maskl”, segmap2, "mask2" [,...] [, newdomain])

SegmentMapGlue(minX, minY, maxX, maxY, segmapl,”mask1"”, segmap2,

"mask2" [, ... ] [, newdomain])

segmapl,?, ... Are the input segment map names to be combined into one
output segment map.
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"maskl1" A mask consists of (multiple) search strings; asterisks and
question marks can be used as wild cards; on the command
line, the total mask needs to be surrounded by double quotes.

minX Minimum X-coordinate of output map.

minY Minimum Y -coordinate of output map.

maxX Maximum X-coordinate of output map.

maxY Maximum Y - coordinate of output map.

newdomain Optional parameter, when merging Class or ID maps, to

specify a name for the output domain into which al items of
the input domains are merged; if not specified, the output
domain will be stored by the output map (internal domain).

Densify Coords

Segrrent MapDensi f yCoor ds(segmap, distance)

distance Is the distance in meters at which extra intermediate points
should be inserted into
segments; real > 0.

Tunneling

Segrent MapTunnel i ng(segmap, tunnel width, remove node)

tunnel width Tunnel width in meters; real value >= 0.

remove node Y es| no ; remove superfluous nodes or not.

Transform Segments
Segrrent MapTr ansf or m(segmap, coord sys)

POINTS

Attribute Map

Poi nt MapAt t ri but e(pntmap, column)

pntmap Point map with a Class, ID, or Group domain.

column Column with aVaue, Class, 1D, or Group domain; by
default a column from the attribute table of the point map.

Mask Points

Poi nt MapMask (pntmap, "mask'")

"mask" A mask consists of (multiple) search strings; asterisks and
guestion marks can be used as wild cards; on the command
line, the total mask needs to be surrounded by double quotes.

Sub Map

Poi nt MapSubMap(pntmap, minX, minY, maxX, maxy)

minX Minimum X-coordinate of output map.

minY Minimum Y -coordinate of output map.

maxX Maximum X-coordinate of output map.

maxY Maximum Y -coordinate of output map.
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Glue Point Maps

Poi nt Mapd@ ue(pntmapl, "maskl",pntmap2, "mask2" [,... ] [, newdomain] )
Poi nt Mapd ue(minX, minY, maxX, maxY, pntmapl,”mask1", pntmap2,
"mask2" [, ... ] [, newdomain] )

pntmapl,2, ... Are the input point maps to be combined into one output
point map.
"maskl1" A mask consists of (multiple) search strings; asterisks and

guestion marks can be used as wild cards; on the command
line, the total mask needs to be surrounded by double quotes.

minX Minimum X-coordinate of output map.

minY Minimum Y -coordinate of output map.

maxX Maximum X-coordinate of output map.

maxY Maximum Y - coordinate of output map.

newdomain Optional parameter, when merging Class or ID maps, to

specify a name for the output domain into which al items of
the input domains are merged; if not specified, the output
domain will be stored by the output map (internal domain).

Transform Points
Poi nt MapTr ansf or m(pntmap, coord sys)

RASTERIZE

Polygon to Raster
MapRast er i zePol ygon(polmap, georef)

Segment to Raster
MapRast er i zeSegnent (segmap, georef)

Segment Density

MapSegmnent Densi t y(segmap, "mask", georef)

"mask" A mask consists of (multiple) search strings; asterisks and
guestion marks can be used as wild cards; on the command
line, the total mask needs to be surrounded by double quotes.

Point to Raster
MapRast er i zePoi nt (pntmap, georef, point size)
point size Sizein pixels; integer value > 0.

Point Density

MapRast er i zePoi nt Count (pntmap, georef, point size)
MapRast er i zePoi nt Sun(pntmap, georef, point size)
point size Sizein pixels; integer value > 0.
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VECTORIZE

Raster to Polygon
Pol ygonMapFr onRas(rasmap [, 8] 4 [, smooth|nosmooth]])

rasmap Input raster map cannot have georef None.

814 Distinguish 8-connected or 4-connected areas; default 8.
smooth Smooth polygon boundaries; default.

nosmooth Do not smooth polygon boundaries.

Raster to Segment
Segrent MapFr onmRasAr eaBnd(rasmap, 8]4, smooth]nosmooth,
single]composite)

rasmap Input raster map cannot have georef None.

814 Distinguish 8-connected or 4-connected areas.

smooth Smooth segments.

nosmooth Do not smooth segments.

single Assign the name 'Segments' to all output segments (internal
output domain).

composite Use the names of the pixels on both sides of the output

segment and construct composite names for the output
segment like Agr i | For est (internal output domain).

Raster to Point
Poi nt MapFr onmRas (rasmap)
rasmap Input raster map cannot have georef None.

Polygon to Segment

Segrrent MapPol Boundar i es(polmap, "mask", single] composite)

"mask" A mask consists of (multiple) search strings; asterisks and
guestion marks can be used as wild cards; on the command
line, the total mask needs to be surrounded by double quotes.

single Assign the name 'Segments' to all output segments (internal
output domain).
composite Use the names of the polygons on both sides of each output

segment and construct composite names for the segments
like Agri|Forest (internal output domain).

Polygon to Point
Poi nt MapPol Label s(polmap)
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Segment to Polygon
Pol ygonMapFr onSegrent (segmap [, "mask™ [, aut o] 1)
Pol ygonMapFr onSegrent (segmap [, "mask™, domain|labelpntmap [, aut o] )

"maSk"

domain

labelpntmap

auto

Segment to Point

A mask consists of (multiple) search strings; asterisks and
guestion marks can be used as wild cards; on the command
line, the total mask needs to be surrounded by double quotes,
if not specified all segments are used.

Optional parameter to polygonize the segmentsto an existing
domain; after polygonization, you can break the
dependencies and edit the polygon map.

Optional parameter to polygonize the segments and use a
point map with label points to assign names to the output
polygons.

If both the domain and labelpntmap parameters are not
specified, the segments are polygonized and are assigned
default names such as Pol 1, Pol 2, etc. (internal domain)
Optional parameter to automatically correct segments;
deletes false polygons, deletes segments with dead ends,
insert nodes when needed; if not specified and an error is
found, the program stops and no polygon map is calcul ated.

Poi nt MapSegCoor ds (segmap)
Poi nt MapSegDi st (segmap, distance)

distance

Distance interval in meters; real value > 0.

Poi nt MapSegNodes (segmap)

TABLE OPERATIONS
Transpose Table

Tabl eTr anspose(table, col domain)
Tabl eTr anspose(table, col domain, valuerange)

table
col domain

valuerange

Input table with a domain none, class or ID and maximum
1000 records.

The domain that will be used for al columnsin the
transposed table.

If the column domain is avaue domain, specify the value
range as min:max : prec that will be used for all columnsin
the transposed table.
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E.2.2 ILWIS expressions (alphabetic)

In the listing below, all ILWIS expressions are ordered by output object type, and
then alphabetical. For more information, refer to Help topic Appendices: ILWIS
expressions.

Operations resulting in a raster map

MapAggr egat eAggFunc(rasmap, groupfactor, gr oup [,rowoffset, coloffset]
[,newgeoref])

MapAggr egat eAggFunc(rasmap, groupfactor, nogr oup [,rowoffset,
coloffset])

MapAppl y3D(rasmap, georef3D)

MapAr eaNunber i ng(rasmap, 8| 4 [, newdomain])

MapAt t ri but e(rasmap, attribute column)

MapCal cul at e(expression)

Mapd assi f y(sample set, classifier)

Mapd ust er (map list, nr of clusters)

MapCol or Conp24][ Li near ] (map list [ ,rangel, range2, range3])

MapCol or Conp24H st Eq(map list, rangel, range2, range3)

MapCol or Conp24HSI (map list)

MapCol or Conp[ Li near] (map list, rangel, range2, range3)

MapCol or ConpHi st Eq(map list, rangel, range2, range3)

MapCol or Sep[ ar at i on] (rasmap,color)

MapCr oss(rasmapl, rasmap2, output cross table)

MapDensi f y(rasmap, factor, interpolation method)

MapDi st ance(sourcerasmap [ , weight rasmap| 1 [, output Thiessen rasmap] ] )

MapFi | t er (rasmap, filter)

MapQ ue(rasmapl, rasmap2 [,newdomain] [, r epl ace])

MapHeckbert (map list, nr of colors)

Mapl nt er pol Cont our (segmap, georef)

Mapl nt er pol Cont our (rasmap)

Mapl t er [ Pr op] (StartMap, IterExpr [, nr of iterations] )

MapNear est Poi nt (pntmap, georef)

MapM r r or Rot at e(rasmap, rotate type)

MapMdvi ngAver age(pntmap, georef, weight function)

MapMovi ngSur f ace(pntmap, georef, surface type, weight function)

MapRast er i zePoi nt [Count|Sum](pntmap, georef, pointsize)

MapRast er i zePol ygon(polmap, georef)

MapRast er i zeSegnent (segmap, georef)

MapResanpl e(rasmap, georef, resample method[, Pat ch| NoPat ch])

MapSegmnent Densi t y(segmap [, "mask"] , georef)

MapSl i ci ng(rasmap, domain group)

Map$St r et ch[Linear](rasmap, range from, domain [, range to])

MapSt r et chHi st Eq(rasmap, range from, intervals)

ILWIS Reference Guide App. 57



Appendix E.2.2

Map SubMap(rasmap, first row, first col [, nr rows, nr cols] [, newgeoref])
MapThi essen(source rasmap [, weight rasmap|1], output Distance rasmap)
MapTr endSur f ace(pntmap, georef, surface type)

Operations resulting in a polygon map

Pol ygonMapAt t ri but e(polmap, attribute column)

Pol ygonMapFr onRas(rasmap [, 8| 4 [, snoot h| nosnoot h] ])

Pol ygonMapFr onSegmnent (segmap, "mask” [, domain|labelpntmap] [, aut o])
Pol ygonMapLabel s(polmap, pntmap)

Pol ygonMapMask (polmap, "mask')

Pol ygonMapNunber i ng(polmap [, newdomain])

Pol ygonMapTr ansf or n{polmap, coordsys)

Operations resulting in a segment map

Segrent MapAt t ri but e(segmap, attribute column)

Segrent MapDensi f yCoor ds(segmap, distance)

Segrrent MapFr onRasAr eaBnd(rasmap, 8| 4, snoot h| nosnoot h,
si ngl e| conposite)

Segnent Mapd ue(segmapl, "maskl"”, segmap2, "mask2" [, ... ] [,newdomain])

Segnent Mapd ue(minX, minY, maxX, maxY,segmapl, "maskl", segmap2,
"mask2" [, ... ] [,newdomain])

Segrrent MapLabel s(segmap, pntmap, set domain)

Segnent MapMask(segmap, "mask™)

Segrrent MapNunber i ng(segmap [, newdomain])

Segrrent MapPol Boundar i es(polmap, "mask", si ngl e| conposi t e)

Segnent MapSubMap(segmap, minX, minY, maxX, maxyY)

Segrrent MapTr ansf or m(segmap, coord sys)

Segrrent MapTunnel i ng(segmap, tunnel width, remove nodes)

Operations resulting in a point map

Poi nt MapAt t ri but e(pntmap, attribute column)

Poi nt MapFr onRas (rasmap)

Poi nt Mapd@ ue(pntmapl, "maskl”, pntmap2, "mask2" [, ...] [,newdomain])

Poi nt Map@ ue(minX, minY, maxX, maxY,pntmapl, "mask1"”, pntmap2, "mask2"
[, ... ] [,newdomain])

Poi nt MapMask (pntmap, "mask™ )

Poi nt MapNurber i ng(pntmap [, newdomain])

Poi nt MapPol Label s(polmap)

Poi nt MapSegCoor ds(segmap)

Poi nt MapSegDi st (segmap, distance)

Poi nt MapSegNodes (segmap)

Poi nt MapSubMap(pntmap, minX, minY, maxX, maxy)

Poi nt MapTr ansf or m(pntmap, coord sys)
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Operations resulting in a table

Tabl eAut oCor r Semni Var (rasmap, pixel shift)

Tabl eCr oss(rasmapl, rasmap?2)

Tabl eCr oss(rasmapl, rasmap2, output cross rasmap)
Tabl eHi st ogr am(rasmap)

Tabl eHi st ogr anPnt (pntmap)

Tabl eHi st ogr anPol (polmap)

Tabl eHi st ogr anSeg(segmap)

Tabl eNei ghbour Pol (polmap)

Tabl ePat t Anal (pntmap)

Tabl eSegDi r (segmap)

Tabl eSpat Cor r (pntmap)

Tabl eTr anspose(table, column domain [,value range])

Operations resulting in a matrix
Mat ri xFact or Anal (map list)
Mat ri xPri ncConp(map list)

Special syntax to create attribute maps
Map.column

Polygonmap.mpa.column
Segmentmap.mps.column
Pointmap.mpp.column

Special syntax to perform color separation
Map.color

See also: Appendices : ILWIS expressions
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E.2.3 Construction of expressions

Expressions on the command line and in scripts may have additional parameters to
the left of the definition symbol or the assignment symbol. Furthermore, on the
command line, expressions may be followed by a semicolon. ILWIS expressions are
not case-sensitive.

For more information on expressions of operations, see Appendices: ILWIS
expressions. For more information on MapCalc and TabCalc expressions, see
Appendices : ILWIS operators and functions (MapCalc/TabCalc).

Expressions cannot be performed if the output object is currently open or is marked
read only.

In the expressions and explanation below:

» Couri er isused for obliged partsin expressions;

» ltalics isused for parameters with specia requirements;

» ‘'domain’ an existing domain; the domain will be used for the output object;
» avertical bar | represents a choice;

» anything in square brackets [ ] represents an optional parameter.

Expressions on command line without semicolon

[$] [objtype] OUTOBJ [{domvr}]
[$] [objtype] OUTOBJ [{donmvr}]

» Firgtit is checked whether the output object already exists. If so, aquestion is
asked whether to overwrite the object or not. If you answer the question with
'No', no new object is created.

= When the output object is araster map, then a Raster Map Definition dialog box
appears. In this dialog box, you can select or create a domain for the output
map, in case of avalue domain you can specify the value range and precision
for the output map, and a description for the output map. When the expression
does not contain any maps but does contain predefined variables %C, %L , then
you a so need to specify a geroeference.

» When the expression starts with a $ sign, the output object will be displayed in a
window.

expression
expression

Expression on command line with semicolon

QUTOBJ [{domvr}] = expression;
QUTOBJ [{domvr}] := expression;

Thereis no check on existing output objects; an existing output object is simply
overwritten.

Y ou can specify adomain and value range for the output map in a pair of curly
brackets after the output object name.

These type of expressions are executed by the script processor.
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Expressions in scripts

QUTOBJ [{domvr}] = expression
QUTOBJ [{domvr}] := expression

There is no check on existing output objects; an existing output object is simply
overwritten.

Y ou can specify a domain and value range for the output map in a pair of curly
brackets after the output object name.

There numerous script commands to handle object properties (set domain, set value
range, set georef, break dependencies, calc, release disk space, etc.). For more
information, see ILWIS script language.

Explanation of syntax

$ to directly calculate and display the output object in a new
window
objtype to specify the output object type as.
map | pol | seg | pnt | tbl | mat
OUTOBJ[.ext] the name of the output object with optional extension
{domvr} to specify adomain and value range for an output map as:

{domedomain} | { domrdomain;vr =valuerange} |
{vr =valuerange;dom=domain} | {vr =valuerange}

valuerange as min:max:prec | min:max | ::prec
= to create a dependent output object
= to create an editable object
expression expression of an operation or a MapCalc expression.
Input objects
» For each part of an expression which requires a raster map as input, you can
also use:
- if the raster map is linked to an attribute table, you can directly access
attributes:
map.column

- if you have a table with the same domain as the raster map, you can access
atributes in the table as:
map.table.col
map.table.ext.col
When you do not specify atable name, it is assumed that the attribute table
is linked to the raster map.
When you do not specify an extension for the table, it is assumed that the
table has extension . TBT.
» For each part of an expression which requires a table as input, you can also
specify:
table.ext
wheretable.ext is atable name and its extension. Extension .TBT can be
omitted when the table has extension .TBT.
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» For each part of an expression which requires a column as input, you can also
use
table.col
table.ext.col
in which table.ext is atable name and its extension and col is a column name in
that table. Extension .TBT can be omitted when the table has extension .TBT.

» For each part of an expression which requires a map list, you can also use:
m i st (rasmapl, rasmap2, rasmap3, ...)

Domain and value range

In MapCalc and TabCalc expressions and in expressions of operations you can
optionally specify an existing domain and/or a value range and/or the precision for
the output map or column in apair of curly brackets between the name of the
output object and the definition or assignment symbol.

Examples:

mapl{ dom=donmai nnamne; vr =m n: max: preci si on} = expressi on
map2{ dondonai nnamne; vr =m n: nax} = expressi on

map3{ donrdonai nnamne; vr =: : preci si on} = expression

map4{ dom=domnai nnanme} = expressi on

map5{ vr =m n: max: preci si on; dom=domnai nnane} = expressi on
map6{ vr =m n: max; domrdomai nnane} = expression
map7{vr=m n: max: preci si on} = expression

map8{ vr=::precision} = expression

The same applies for columns.
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ILWIS script language (syntax)

A script is asequenced list of ILWIS expressions. By creating a script, you can
build a complete GIS or Remote Sensing analysis for your own research discipline.
Scripts are more or less equivalent to batch filesin ILWIS version 1.4.

General information

In ascript, you can use any MapCalc or TabCalc expression, any expression for an
operation, you can use parameters, you can call other scripts, you can display
ILWIS objects on the screen, and further you can use a number of commands for
file management, to handle object properties, to break dependencies and release
disk space, to edit class or ID domains, etc.

When you run a script, no dialog boxes appear and no questions are asked; all lines
in the script are simply performed. Error messages appear in case syntax errors are
detected in aMapCalc expression, in a TabCalc expression, or in an expression for
another operation, or in a script command. Further error messages appear when a
script command is not recognized, or when required objects are not found. A script
line isignored when the syntax is correct and necessary objects are found but the
command cannot be performed otherwise (e.g. creating objects that already exist,
missing or wrong extensions during a copy).

Parameters in scripts
Parameters in a script can replace (parts of) object names, operations, etc.
Parameters in scripts work as DOS replaceable parameters in DOS batch files, and
must be written in the script as %4, %2, %3, upto %®. The parameters of a
script have to be filled out on the command line when you run the script. The first
text string found after the script name will replace %4 in the script, etc. For more
information, see How to use parameters in scripts.

To run a script

To run ascript from the command line of the Main window, type:

Run scriptname parameter parameter.

If ascript has no parameters, you can directly double-click the script in the Catal og.
For more information, see How to run scripts.

Example
An example of ascript is presented in Map and Table calculation : creating and
running scripts.
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& Singletext lines of ascript, i.e. the commands and expressions described below,

can aso be typed on the command line of the Main window. To avoid any dialog
boxes, it is advised to use a semicolon ; at the end of such aline. In a script,
semicolons are not allowed.

Expressions for calculations and other operations

Most text linesin a script will consist of MapCalc and TabCalc expressions and
expressions of operations that you can also type on the command line of the Main
window or on the command line of atable window. Y ou should be familiar with
these expressions. For an overview of MapCalc and TabCalc operators and
functions, refer to Appendices : MapCalc and TabCalc operators and functions. For
an overview of expressions for other operations, refer to Appendices: ILWIS
expressions. For more information on the creating of expressions, see Appendices :
construction of expressions.

MapCalc and Tabcalc

For MapCalc expressions, no special syntax isrequired: you can simply type the
MapCalc expression as you would type it on the command line of the Main
window.

For example, to sum maps mapl and map?2 to create map3, typein the script:

map3=mapl+map2

For TabCalc expressions, it is necessary that youtypet abcal ¢ tablename in
front of the tabcalc expression. For example, to sum columnscol 1 andcol 2 in
table My Tabl e and to store the resultsin column col 3, typein the script:

tabcal c MyTabl e col 3=col 1+col 2

If you like, you can also perform table calculations on other objects that can be
opened as atable, e.g. histograms, point maps, class representations. Then, specify
the extension of the object after the table name:

t abcal ¢ tablename.ext a=b+c

If you want to perform a series of table calculationsin one table, it is advised to use

the following script commands:

opent bl tablename.ext Keep the table tablename.ext open as the first line before
a series of TabCalc expressions on one table.

cl oset bl tablename.ext Close the open table tablename.ext as the last line after a
series of TabCalc expressions on one table.

ILWIS operations

To perform other ILWIS operations, you can use any ILWIS expression as
described in Appendices : ILWIS expressions. For example to cross two maps
(mapl and map?2) and obtain a cross table (nLnRcr ), typein the script:

ninRcr = Tabl eCross(mapl, map2)
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Additional script commands

A number of additional script commands is available for file management, to show
objects, handle object properties, edit object properties, create objects, calling other
scripts, etc.

In many of the following script commands, object names and extensions of their
object definition files must be specified (see also Appendices : object definition
files). In some script commands, you are alowed to use wildcards* and ? to
specify object names and their extensions (object.ext and table.ext.col).

When using a script command that works on a column in atable (table.ext.col),
you can ignore the extension when the table has extension .TBT. Table extensions
only need to be specified when the column is stored in a histogram, a point map, a
class representation, a georeference tiepoints, etc.

Further, in the list below, optional parameters of script commands are shown
between square brackets. Omit these square brackets when writing a script. Square
brackets are only recognized for TabCalc expressions to indicate a specific record
inatable.

Remarks

remThisisaremark All text on this line after r emisignored by
the script. In this manner, you can document
your script expressions.

/1 Thisisaremark All text on thisline after / / isignored by
the script. In this manner, you can document
your script expressions.

Open/Show an object

open object.ext Open/show object object.ext.

showobject.ext Open/show abject object.ext.

File management

cd path Change directory to directory path.

cd d:path Change drive to drive d: and change
directory to directory path.

nd [drive:]path Make directory path. Optionally make
directory path on drive drive

nkdi r [drive:]path Make directory path. Optionally make
directory on path on drive drive.

r d [drive:]path Remove directory path. Optionally remove
directory path from drive drive.

rdi r [drive:]path Remove directory path. Optionally remove

directory path from drive drive.
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rd [drive:]path -f or ce

rmdi r [drive:]path -Force

Remove directory path while deleting all
filesin that directory. Optionally remove
directory path and al filesin that directory
from drive drive.

Remove directory path while deleting all
filesin that directory. Optionally remove
directory path and al filesin that directory
from drive drive.

An error message appears when changing to a directory that does not exist, or when
removing a directory that does not exist. The script line isignored, when making a
directory that already exists, or when deleting files that do not exist.

copy object.ext objname
copy object.ext objname -

br eakdep
copy object.ext path

copy object.ext path -
br eakdep

copyfi |l e file.ext filename.ext
copyfi | e file.ext path

Copy object object.ext to new name objname.
Copy object object.ext to new name objname
while breaking the dependency links of
object.ext.

Copy object object.ext to existing directory
path. Wildcards are alowed.

Copy object object.ext to existing directory
path while breaking the dependencies of
object.ext. Wildcards are allowed.

Copy filefile.ext to new file filename.ext.
Copy filefile.ext to existing directory path.
Wildcards are allowed.

When copying objects (or files), you cannot copy objects to another directory and
give the object another name at the same time.

When copying an object to another directory, existing objects in that directory are
not overwritten. In the same way, when copying an object in the current directory to
an object name which already exists, the script lineis ignored.

del object.ext

del object.ext -f orce

del col table.ext.column
del fil e file.ext

Delete object object.ext. Wildcards are
allowed.

Triesto delete object object.ext which is not
completely valid (i.e. an error occurs when
the object is opened). Wildcards are allowed.
Delete column table.ext.column.
Deletefilefile.ext asif thisfile was deleted
in DOS or the File Manager. Wildcards are
allowed.

Thedel and del col commands check whether the object is not read-only or
whether a column is not table-owned; these commands do not take into account
whether an object is still used by other objects. The script line isignored when
objects, columns or files do not exist.
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Handling properties of dependent objects

updat e object.ext
updat ecol table.ext.column

br eakdep object.ext

br eakdep object.ext - force

br eakdepcol table.ext.column

r el di sksp object.ext
cal c object.ext

cal ccol table.ext.col

Make the dependent map or table object.ext
up-to-date. Wildcards are allowed.

Make dependent column table.ext.column
up-to-date.

Break the dependency links of dependent
map or table object.ext. Wildcards are
allowed.

Triesto break the dependency links of
dependent map object.ext which is not
completely valid (i.e. an error occurs when
the object is opened). Wildcards are
allowed.

Break the dependency links of dependent
column column in table table.ext.

Delete the data file(s) of dependent object
object.ext.

Recalculate the data files of dependent map
or table object.ext. Wildcards are alowed.
Recal culate dependent column table.ext.col.

Editing properties of editable source objects (advanced)

changedomobiject.ext
domname [valuerange]

set domobject.ext domname
[valuerange] [-f or ce]

Change the domain of raster, polygon, segment
or point map object.ext to existing domain
domname, while converting the class names,
IDs, or values of the origina

domain into new domain domname.
Optionally, in case of avalue domain
domname, set the value range of the object to
valuerange. Specify the value range as
min:max:precision, as min:max, or as
::precision. Thisis arather safe way to change
the domain of a map into another domain or to
change

the precision of a map.

Set the domain of object.ext to domname.
Wildcards are allowed for object.ext.
Optionally, in case of avalue domain
domname, set the value range of the object to
valuerange. Specify the value range as
min:max:precision, as min:max, or as
::precision. When you aso specify the - f or ce
flag, no checks are performed.
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set vr object.ext valuerange

set grf rasmap georef

set csy map.ext coordsys

set csy georef coordsys

set r eadonl y object.ext

setreadw it e object.ext

set at tt abl e map.ext atttable

setatttabl e map.ext

Set the value range of object.ext to valuerange.
Wildcards are alowed for object.ext. Specify
the value range as min:max:precision, as
min:max, or as ::precision.

Set the georeference of raster map rasmap to
georef. Wildcards are alowed for rasmap.

Set the coordinate system of point, segment or
polygon map map.ext to coordsys. Wildcards
are alowed for map.ext.

Set the coordinate system of georeference
georef to coordsys. Wildcards are alowed for
georef.

Mark object object.ext as read only. Read only
objects cannot be edited or deleted. Wildcards
are allowed.

Remove the read only flag for object object.ext:
the objects are editable and deleteable.
Wildcards are allowed.

Set the attribute table of class or ID map
map.ext to atttable. Wildcards are allowed for
map.ext.

Remove the link between class or ID map
map.ext and its attribute table. Wildcards are
allowed.

Theset dom set vr,setgrf,setscy andset at tt abl e commands are only
performed on objects that are not read only.

Creating domains

cr domdomname [- t ype=cl ass| | D] gr oup] -i t ens=number [-

pr ef i x=prefix]

Create domain domname with a number of
items specified as- i t ems=number.
Optionally, specify -t ype=cl ass to
create aclassdomain, or -t ype=Il Dto
create an ID domain, or -t ype=G oup to
create agroup domain. If parameter -t ype
is omitted, then a class domain is created.
Optionally specify - pr ef i x=prefix to
obtain classes or IDs with a certain prefix. If
parameter - prefi x isomitted when
creating a class domain, classes will obtain
prefix cl ass, thuscl ass 1,cl ass 2,
etc. If parameter - pr ef i x is omitted when
creating an ID domain, the IDs will obtain
prefix | D, thus1 D 1,1 D 2, etc.
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crdomdomname -type=val ue m n=number max=number [-

pr eci si on=value]
Create value domain domname with a
specified value range between mi n=number
and max=number. Optionally, specify a
precision for the value domain as -
pr eci si on=value.

Examples:

crdomdomname -type=cl ass -itens=10 -prefix=cl
Create class domain domname and add ten
items to this domain with class names "cl 1",
"cl 2",.."cl 10".

crdomdomname -type=id -itenms=100 - prefix=prov
Create ID domain domname and add hundred
items to this domain with IDs "prov 1", "prov

2", .. "prov 100".
cr domdomname - Create class domain domname without any
itens=0 items. Y ou can add items with the

addi t ent odomai n command.
crdomdomname -type=val ue -ni n=100 - max=200
Create value domain domname with avaue
range between 100 and 200 (precision is 1).
crdomdomname -type=val ue -ni n=10 - nax=20 - prec=0.01
Create value domain domname with avaue
range between 10.00 and 20.00 and a precision
of 0.01.
The cr domcommand is ignored when domain domname already exists.

Editing a class or ID domain

addi t ent odonmai n Add item class, optionally with code classcode,

domname class [classcode] to class or ID domain domname. Class names
which contain spaces must be enclosed by
single or double quotes.

nmer gedom domnamel Merge the items of class or ID domain

domname2 domname2 into class or ID domain domnamel.

Create representations
Crrpr rprname domname Create representation rprname for class or
value domain domname.

Thecrr pr command isignored when representation rprname already exists.
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Create georeference corners

crgrf grfname 500 1000 -crdsys=cs -l ow eft=(0,0) -

upri ght =(5000, 10000)
Create georeference corners grfname with
500 rows and 1000 columns and using
coordinate system cs. The coordinate
boundaries are defined by the lower |eft
coordinate (0,0) and the upper right
coordinate (5000,10000).

crgrf grfname 500 1000 -crdsys=cs -l ow eft=(0,0) -

pi xsi ze=10
Create georeference corners grfname with
500 rows and 1000 columns and using
coordinate system cs. The georeference
has as lower |eft coordinate (0,0) and as
pixel size 10 m.

In the two expressions above, the part - cr dsys=coordsysnhame can be left out;
then system coordinate system unknown will be used. Further, by default, the
georeference will take corners of corner pixels for the coordinate boundaries. When
you specify as well -centercorners+, the centers of corner pixels will be used. The
crgrf command is ignored when georeference grfname already exists.

Creating a two-dimensional table

cr 2di m 2dimtablename indomnamel indomname2 outdomname3

[valuerange]
Create two-dimensional table
2dimtablename using existing input
domains indomnamel and indomname?2
and use existing domain outdomname3 as
the domain of the fieldsin the table. If
outdomname3 is a value domain, you can
optionally specify the value range of this
domain as min:max or as
min:max:precision.

Converting domains

dontl asst oi d domname[.ext] Convert class domain domname into an ID
domain.

domi dt ocl ass domname[.ext] Convert ID domain domname into a class
domain.

donpi ct ocl ass domname[.ext] Convert Picture domain domname.ext into
aclass domain.

These are rather safe ways to convert one domain into another. When the domain
you want to convert is an internal domain which is stored in amap, you need to
specify the extension of the map after the domain name.
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Calling other scripts

r un script2 Run another script named script2 (without
parameters).

run script2 parameter parameter Run another script name script2; fill out
parameters.

If script2 is not found, an error message appears.

Start other Windows applications

I Command line Performs Command line asif entered in
the Windows (File) Run dialog box. Starts
any Windows application, batch file, or
DOS application (with a .PIF file
available). Applications should have one
of the following extensions: . exe,
.com .bat, .pif.Typethe
application name directly after the
exclamation mark (no spaces
allowed).Example: to start Word and open
document MyDoc, type: ! W nwor d
MyDoc

Import files from ILWIS 1.4 to ILWIS 2.1

| nport 14 filel4.ext [outputdir] Batch-wise import of filel4.ext in the
current directory, or optionaly to the
specified output directory outputdir.
Wildcards are allowed. The ILWIS 2
object(s) keep the name(s) of the 1.4
file(s); new extensions are created during
import). Domains, representations,
georeferences etc. are created using
defaults.

| mport 14 filel4.ext [ilwis2name|outputdir] [- dnt =domtype]

[- dom=domainname] [- gr f =georef] [- at t =tablename]
Import an ILWIS 1.4 file filel4.ext
according to your wishes. All parameters
shown above between sguare brackets can
but do not have to be used.

ilwis2name|outputdir Either specify an ILWIS 2 object name as

ilwis2name for the 1.4 file to be imported
or specify an output directory as outputdir
in which the imported object should
appear. If this parameter is omitted, then
filel4.ext isimported in the current
directory and the ILWIS 2 object(s) keep
the name(s) of the 1.4 file(s).
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- dnt =domtype Specify the domain type domtype for the
output object as: Pi ct ur e, | nage,
Val ue, d ass, or | D. If you specify
domain type Class or ID, you also have to
use the - domoption to specify the name
of that domain.

- dom=domname If you specified domain type Cl ass or I D
in the previous option, then also specify a
new or existing domname for the output

object.

- gr f =georef When importing a raster map, you can
specify the name of a new or existing
georeference georef.

- at t =tablename When importing a 1.4 point table which

contains besidesthe X! , Y! and Nane$
columns also attribute columns, you can
specify the name of the ILWIS 2 attribute
table as tablename. The point tableis then
imported as an ILWIS 2 map and the
other columns (i.e. columns other than
X', Y! and Nane$) are imported as an
attribute table of the point map.

| nport 14 orotnd. npd -dnt =i mage - grf =t ngeor ef
Import 1.4 raster map Or ot m4 as an
image using existing georeference
tiepointst ngeor ef .

Export files from ILWIS 2 to ILWIS 1.4

export 14 object2.ext nameld  Export ILWIS 2 raster map, polygon map,
segment map, point map or table
object2.ext to an ILWIS 1.4 file namel4.

See also: ILWIS objects : scripts
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ILWIS Software

G.1 File extensions

InILWIS 2.1, al ILWIS objects have an ASCII object definition file which refers
to the object's data file, domain, store type, projection, georeference, representation
(color, line width etc.), etc. Thus, object definition files may refer to further object
definition files and to binary data files. The extension of a binary datafile is mostly
#. All ILWIS 1.4 file extensions are obsol ete.

ILWIS 2.1 file extensions

.CD#

.CSY

.DOM

.DM!

DM@

.DM#

Binary datafile for segment maps. Stores intermediate coordinates of
segments (i.e. the non-nodes). Always together with a .MPS, .SCH#,
and .SG# file.

Object definition and data file for a coordinate system. ASCII file.
Coordinate systems always store the possible minimum and
maximum X and Y values that can be used in point, segment, and
polygon maps and in georeferences of raster maps. Coordinate
systems may contain information on a projection.

Object definition file for a domain. Stores the set of valid 1Ds, Class
names or values for a data object. ASCII file. Domains of type Class,
ID and Group also have a binary datafile (.DM#).

A domain is used by one or more raster, polygon, segment and/or
point maps, tables and/or columnsin tables. A domain Class, Vaue,
and Picture use a representation.

Binary datafile for an internal class, ID or group domain of a point
map. If a point map has an internal domain, the object definition file
of the point map (.MPP) contains a reference to this .DM! file. A
.DM! fileis comparable to a .DM# file.

Binary datafile for an internal class, ID or group domain of a
polygon map. If a polygon map has an internal domain, the object
definition file of the polygon map (.MPA) contains a reference to this
DM@ file. A DM@ fileis comparable to a .DM# file.

Binary datafile for adomain ID, Class, or Group. Always together
with a.DOM file.
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DM$

.DM%

FIL

.FND
.FUN

.GRF

.GR#

HA#

HI#

HIS

HP#

HSH

HSA

HSP

Binary datafile for an internal class, ID or group domain of a
segment map. If a segment map has an internal domain, the object
definition file of the segment map (.MPS) contains a reference to this
.DM$file. A .DM$fileis comparable to a.DM#file.

Binary datafile for an internal class, ID or group domain of araster
map. If araster map has an internal domain, the object definition file
of the raster map ((MPR) contains areference to this .DM% file. A
.DM% file is comparable to a .DM# file.

Object definition file for filters which includes its ASCII datafile.
Standard filters are available in the \SY STEM directory.

ASCII datafile for functions. Always together with a.FUN file.

Object definition file for functions. ASCII file. Always together with
a.FND file. Standard functions are available in the \SY STEM
directory.

Object definition file for the georeference of raster maps. Stores the
relation between rows and columns and real-world coordinates.

ASCII file. A georeference tiepoints also has a .GR# file. A
georeference can be used by one or more raster maps. A georeference
uses a coordinate system; a georeference tiepoints also uses a
background raster map on which tiepoints are positioned.

Binary datafile for a georeference tiepoints. Stores the tiepoints (row,
col, X, Y, drow, and dcol), uses a background raster map. Always
together with a .GRF file.

Binary datafile for a histogram of a polygon map. Always together
with a.HSA file.

Binary datafile for a histogram of araster map. Always together with
a.HiSfile.

Object definition file for histograms of araster map. ASCI| file.
Always together with a .HI#file. A histogram of araster map belongs
to the raster map with the same name.

Binary datafile for a histogram of a point map. Always together with
a.HSPfile.

Binary datafile for a histogram of a segment map. Always together
with a.HSSfile.

Object definition file for histograms of a polygon map. ASCII file.
Always together with a .HA# file. A histogram of a polygon map
belongs to the polygon map with the same name.

Object definition file for histograms of a point map. ASCII file.
Always together with a .HP# file. A histogram of a point map belongs
to the point map with the same name.
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HSS

ASF

ASL

MAT

MP#

.MPA

.MPL

.MPP

.MPR

.MPS

.MPV

Object definition file for histograms of a segment map. ASCI| file.
Always together with a .HS# file. A histogram of a segment map
belongs to the segment map with the same name.

ILWIS Script File. ASCII data file for a script, containing the
commands and expressions. Always together with a.ISL file.

ILWIS Script Language. Object definition file for a script. ASCII file.
Always together with a.ISF file.

Object definition and datafile for amatrix. ASCII file. A matrix is
for instance produced by the operations Principle Components and
Factor Analysis.

Binary datafile for araster map. Stores the actual values of araster
map. Always together with an .MPR file.

Object definition file for polygon maps (A for Ared). Together with a
PC#, .PD#, .PL#, .PS#, and .TP# file, unless a dependent polygon
map was hot calculated yet. A polygon map uses adomain and a
coordinate system. Maps of domain Class, ID or Group can have an
attribute table.

Object definition and data file for map lists. Stores the names of
raster maps in the map list. ASCII file. A map list thus has a
reference to a number of raster maps, and to a georeference. If a
variance-covariance or correlation matrix is calculated, then the
values are stored in the .MPL.

Object definition file for point maps. ASCII file. Together with a
.PN# file, unless a dependent point map was not calculated yet. A
point map uses adomain and a coordinate system. Maps of domain
Class, ID or Group can have an attribute table.

Object definition file for raster maps. ASCII file. Together with an
.MP# file, unless a dependent raster map was not calculated yet. A
raster map uses a domain and a georeference. Maps of domain Class,
ID or Group can have an attribute table.

Object definition file for segment maps. ASCII file. Together with a
.CD#, .SC# and .SGH#, file, unless a dependent segment map was not
calculated yet. A segment map uses a domain and a coordinate
system. Maps of domain Class, ID or Group can have an attribute
table.

Object definition file for map views. ASCII file. Stores the names and
display options of the data and annotation layers that were saved as a
map view.

Binary data file for polygon maps. Stores codes of polygon aress.
Always together with an .MPA, .PD#, .PL#, .PS# and .TP# file.
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.PD#

PL#

PN#
PS#

.RP!

.RP@

RP#

RP$

.RP%

RP?

.RPR

Binary datafile for polygon maps. Stores coordinates of polygon
boundaries. Always together with an .MPA, .PC#, .PL#, .PS# and
TP#file.

Binary datafile for polygon maps. Stores links to polygon boundaries
(.TP#), area and length of polygons. Always together with an .MPA,
.PC#, .PD#, .PS# and .TP#.

Binary datafile for point maps. Always together with an .MPP file.

Binary data file for polygon maps. Stores nodes of polygon
boundaries. Always together with an .MPA, .PC#, .PD#, .PL# and
TP#file.

Binary datafile for an internal representation class of a point map.
When a point map has an internal representation, the object
definition file of the point map (.MPP) contains a reference to this
.RP! file. A .RP! fileis comparableto a .PR#file.

Binary datafile for an internal representation class of a polygon map.
When a polygon map has an internal representation, the object
definition file of the polygon map (.MPP) contains a reference to this
RP@ file. A .RP@ fileis comparable to a .PR# file.

Binary datafile for a representation belonging to a domain Class,
Group, or Picture. Always together with a.RPR file.

Binary data file for an internal representation class of a segment map.
When a segment map has an internal representation, the object
definition file of the segment map (.MPS) contains a reference to this
.RP$file. A .RP$fileis comparable to a .PR# file.

Binary datafile for an internal representation class of araster map.
When araster map has an internal representation, the object
definition file of the raster map ((MPR) contains a reference to this
RP% file. A .RP% file is comparable to a .PR# file.

Binary data file for an internal representation class of a picture
domain. When a picture domain has an internal representation, the
object definition file of the domain (.DOM) contains a reference to
this .RP" file. A .RP* fileis comparable to a .PR#file.

Object definition file for representation. Stores the representation of
raster, polygon, segment or point maps. colors, line width, etc. ASCII
file. A representation for a domain type Class, Group, or Picture also
has a binary data file (.RP#). A representation uses a domain.

Binary datafile for segment maps. Stores segment codes. Always
together with an .MPS, .CD# and .SG# file.
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.SMS

T2#

.TA2

.TB#
TIBT

TP#

Binary datafile for segment maps; stores the begin and end points of
segments (i.e. the nodes) and contains links to the intermediate
points. Always together with an .MPS, .CD# and .SC# file.

Object definition file for sample sets. ASCI| file. Stores references to
a sample map with positions of training pixels, amap list and a
background map.

Binary datafile for atwo-dimensional table. Always together with a
TA2file.

Object definition file for two-dimensional tables. ASCII file. Always
together with a T2# file.

Binary datafile for atable. Alwaystogether with a.TBT file.

Object definition file for tables. Stores attribute information
belonging to raster, polygon, segment, and/or point maps. ASCII file.
Together with a.TB# file, unless a dependent table was not
calculated yet. A table uses a domain.

Binary datafile for topology of polygon maps. In sequence of the
segment numbers it gives forward and backward links and index
numbers for the left and right polygon. Always together with an
.MPA, .PC#, .PD#, .PL# and .PS#file.
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G.2 Files overview

Initialization files (*.ini)

The win.ini file (WINDOWS directory) primarily contains settings that Windows
maintains to customise your Windows environment according to your preferences
(see winini.wri).

[ Ext ensi ons]

The extension of the ILWIS objects are added by the installation program.
[ Ports]

The communication settings for the digitizer are stored here.

The system.ini file primarily contains settings that customise Windows to meet
your system'’s hardware needs (see sysini.wri).

[ 386Enh]
devi ce=har dl ock. vxd

The ilwis.ini file (WINDOWS directory) defines:

general options, how the system works, independent of user. Adjustments on e.g.
the status line or the font type or -size.

[Digitizer]

Contains information about the Digitizer Set up parameters.

[ D gRef]

[ Ref Poi nt]

Contains information about the Map Reference parameters.

Optional:

[status |ine]

nohel p=1

Disable “Press F1 for Help” on the status line.
[i]lws]

fontsize=10

fonttype=ari al

f ont wei ght =500

Adjusts the Dialog Boxes font type and/or size.
[ Tabl €]

fontsize=10

fonttype=courier

f ont wei ght =500

Adjusts the Table Window font type and/or size. The fonttype must be fixed.

Theilwiscfg.ini file (in your start up directory) contains information about how
ILWIS will show on screen. The file changes automatically, when the options
described below are changed in ILWIS. The file consists of the following:
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[ Mai n W ndow]

Contains information about the size and position of the Main Window as shown on
screen.

[ Map W ndow]

Contains information about whether the Status Line and Button Bar are shown or
hidden on screen. It aso contains information about whether the size of the Map
Window should be automatically adjusted to the area selected with Zoom In.

[ Pi xel Info W ndow

Contains information about how the Pixel Info Window is shown on screen and
whether the Status Line is shown or hidden.

[Digitizer Info]

Contains information about where the Digitizer Window is shown on screen and
the color of the digitizer cursor.

[ Point Editor]
Contains information about the customization of the Point Editor.

[Catalog Filter]

Contains information about which ILWIS objects are shown or hidden in the
Catalog.

Etc.

Log files (*.1oQ)

Theilwis.log file (in your start up directory) lists:

» Thedate and time ILWIS was opened and closed;

» The commands and expressions processed on the command line of the Main
window and Table window. The text can be used directly in a script.

For instance:

10: 25: 26 Fri Jun
10: 26: 46 Fri Jun
10: 28: 13 Fri Jun
10: 30: 37 Fri Jun
10: 31: 35 Fri Jun

1997 Started ILWS
1997 prop geol.tbt
1997 open tnb4. npr
1997 export

1997 dosed ILWS

OO oOm

Definition files (*.def)

The datum.def file (ILWIS system directory) defines:
the datum name followed by an equal sign, followed by the name of the ellipsoid
and the estimated shiftsin x,y and z position in meters, averaged for the specific
region. Thisis described in two different ways:
1. [Datumsg]

Datum name = Ellipsoid name dx,dy,dz,region
2. [Datumsg]

Datum name = Ellipsoid name

[datum name]

region =dx,dy,dz,remark
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Extract 1:

[ Dat uns]

Ri j ks Driehoeksneti ng=Bessel 1841, -593, - 26, -
478, Net her | ands

Extract 2:
[ Dat uns]
Provi si onal South Anerican 1956=|nternati onal 1924

[ Provi sional South American 1956]
Bol i vi a=-270, 188, -388, Bolivi a

The ellips.def file (ILWIS system directory)defines:
the shape of the defined ellipsoids, expressed in the length of the equatorial axisin
meters and the inverse flattening.

Extract:

[El'li psoi ds]

Airy 1830=6377563. 396, 299. 3249646

Modi fi ed A ry=6377340. 189, 299. 3249646
Australian National =6378160, 298. 25

Bessel 1841 (Nam bi a) =6377483. 865, 299. 1528128
WGES 84=6378137, 298. 257223563

The projs.def file (ILWIS system directory) lists:
the names of the projections used in ILWIS. The sequence in the file defines the
sequence presented to the user. After a‘=" character aremark might be added.

Extract:

[ Proj ections]

Azi nut hal Equi di stant =
Al bers Equal Area Coni c=
Central Cylindrical=
Equi di stant Coni c=
Ghononi c=

The action.def file (ILWIS directory) defines:

1. the menu structure of the Operations menu in the Main window as:
la. Menu, 1b. Submenu, 1c. Menucommand,
Menu = "-" means not in Operations menu,
Submenu or Menucommand = "" means no sub-menu or not in menu,

2. the Operations that appear in the Operation-list,

3. theicon of each Operation in the Operation-list;
icons used are internal 16x16 icons,

4. the extensions determine on which context-sensitive menus a menu command
will appear,

5. the ILWIS command that is generated on the command line when an operation
is double-clicked in the Operation-list, or amenu command is selected, and

6. the popup help topic number
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7. the descriptions that appear on the status line when a menu command is
highlighted, or when moving with the mouse over an operation in the
Operation-list.

8. the descriptions as they appear on the status line when a menu command of the
context-sensitive menu is highlighted. %S is replaced by the base filename.

For instance:

"Visual i &ation" "" "&Show Map" "" "" "" open 7010 " Show
a map in a new nap w ndow'

"&Raster Operations" "" "&Aggregate Map" "Aggregate"
ExeMapl6lco ".npr" aggregate 4192 "Aggregate a raster
map"

The actpair.def file (ILWIS directory) defines:
1. Which objects can be dragged from the Catalog to an operation in the
Operation-list, for instance:

open ".nmpr" open "Show raster map % in a new nmap
wi ndow"

filter ".fil" filter "Filter a raster map with filter
us"

It shows the type of the object that can be dragged, the ILWIS command that is
generated on the command line when dragging, and the description that appears
on the status line.

2. Which objects can be dragged in the Catalog to another object in the Catal og,

for instance:
“onprt tLfilt filter "Filter raster map %4 with
filter 9R2"
“.npr" ".grf" resanple "Resanple raster map % to

geor ef erence 9"

It shows the object types that can be dragged to each other, the ILWIS
command that is generated on the command line when dragging, and the
description that appears on the status line.

3. Double-click action, for instance:
" “.npl"  edit
" ".donf open
It shows the object types that can be dubbelclicked and the command that is
generated on the command line.

4. Somerules are not activated. These can be recognized by the* ;' character at
the beginning of the sentence. By removing this character, the command is
activated. If you want to deactivate aline, add a‘;’ character at the beginning of
the sentence. For example:

;"opr™ ".onpr" cross "Cross raster maps %4 and %"
;".npa" ".npp" | abel pol "Recode polygons in polygon
map %4 according to |abel points in point map %"
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The exp*.def files (ILWIS directory) consist of listsof different export formats, to
which ILWIS 2.1 files can be exported. Each file type has its own list, hence every
type can only be exported to specific programs because of the different structures of
the files.

The sequence in the exp*.def files defines the sequence as presented to the user;
examples:

Code User text

ilw sl4 "ILWS version 1.4 format .ilw'
Shapefile  "ArcView Shapefile .SHP . xxx"

DXF "Aut oCad . DXF . xxx"

ArcGen "Arc/Info Generate .PTS . xxx"

I nf ocam "I nfocam sequential file .SEQ .xxx"

The import.def file (ILWIS directory) consists of one list of different import
formats, that can be imported in ILWIS 2.1. The sequence in the import.def files
defines the sequence as presented to the user. Examples:

Code Extension User text

brmp ". brmp" "W ndows bitnmap . BMP . xxx"

arcinfo ".nas" "Arc/Info non-conmp ASCI| raster .xxx"
[in ".lin.pts" "Arc/Info ASCII vector (ungen) .xxx"
atl as "oinmg" "Atlas imge .IMs . xxx"

Executable files (*.exe)

The ILWIS directory contains the following executables:

The ilwl4cnv.exe file contains import and export possibilities from and to ILWIS
1.4.

The ilwis.exe starts ILWIS.

The regcode.exe registration program is used to enter the hardlock code.

The ilwl41cnv.pif fileis needed to run ilwl4cnv.exe.

The hardlock.vxd (WINDOWS system directory).

Dynamic link library files (*.dll)
The ILWIS directory contains the following DLLS:

bc453rtl.dll ilwisedt.dll ilwispxi.dll
ilwis.dll ilwisfnc.dll ilwisres.dll
ilwisann.dll ilwisfrm.dll ilwisrpr.dll
ilwisapp.dll ilwisgre.dll ilwisseg.dll
ilwisclc.dll ilwisgrf.dll ilwissms.dll
ilwiscnv.dll ilwisgrw.dll ilwissrv.dll
ilwiscol.dll ilwisimp.dll ilwistbl.dll
ilwiscsy.dll ilwismap.dll ilwistbw.dll
ilwisdat.dll ilwismat.dll ilwistls.dll
ilwisdig.dll ilwismpw.dll ilwisuiw.dll
ilwisdiv.dll ilwismst.dll ilwiswnd.dll
ilwisdrw.dll ilwispnt.dll ilwiszap.dll
ilwisdsp.dll ilwispol.dll ilwiszpw.dll
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Help files (*.hlp)

Theilwis.hlp file contains help on general information; the ilwisapp.hlp file
help on operations; and the ilwismen.hlp file help on dialog boxes. The ILWIS
Help files are located in the ILWIS directory.

MS-Write files (*.wri)

The readme.wri file contains information about installation and the latest
information on ILWIS. The readme.wri fileislocated in the ILWIS directory.

Button files (*.but)

annedit.but map.but poledit.but
gr3dedit.but pixedit.but rprclass.but
grfedit.but pntedit.but smpledit.but

The .but filesin your ILWIS directory contain all buttons that appear in a certain
button bar. These buttons are described as the menu item and the icon name. An
empty lines gives a small space between the buttons on the bar. Example:

Menuitemno. lcon name

1101 EntireMapl6l co
1102 Zoom nl6l co

1103 ZoomQut 161 co
1106 Si zeLar ger 161 co
1107 Si zeSmal | er 161 co
1108 Redr awl6l co

2302 EndEdi t 161 co

English language files (*.eng)

appforms.eng filter.eng otherobj.eng
colors.eng georef.eng pixinfo.eng
conv.eng georef3d.eng represen.eng
coordsys.eng graph.eng sample.eng
digitizr.eng ilwisgen.eng symbol.eng
domain.eng impexp.eng table.eng
drwforms.eng mainwind.eng userint.eng
dsc.eng mapwind.eng

editor.eng men.eng

The English language files in your ILWIS directory contain Internal numbers
linked to the English text in the program.

The dsc.eng file contains menu item numbers, linked to the descriptions of the
Menu Commands.
The men.eng file contains menu item numbers, linked to the menu items texts.
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G.3 System objects overview

Coordinate systems

latlon.csy
unknown.csy

Domains

binary.dom count.dom perc.dom
bit.dom distance.dom real.dom
bool.dom image.dom string.dom
color.dom minltol.dom value.dom
colorcmp.dom none.dom yesno.dom
Filters

avg3x3.fil edgesenh.fil majundef.fil
binmajor.fil frost.fil majzero.fil
conn8toA4.fil frostenh.fil med3xa3.fil
d2fdx2.fil gammamap.fil med5x5. fil
d2fdxdy.fil inbnd4.fil outbnd4 fil
d2fdy2.fil inbnd8.fil outbnd8 fil
dfddn.fil kuan.fil pattern.fil
dfdup.fil laplace.fil peppsalt.fil
dfdx.fil lee fil shadow.fil
dfdy.fil leeenh fil shrink4.fil
dilate4.fil lifegame.fil shrink8.fil
dilate8.fil majority.fil

Georeference

none.grf

Representations

blue.rpr colorcmp.rpr inverse.rpr
clrstp10.rpr cyan.rpr magenta.rpr
clrstpl2.rpr finegray.rpr pseudo.rpr
clrstp6.rpr gray.rpr red.rpr
clrstp8.rpr green.rpr
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G.4 General structure of object definition files

ILWIS objects have an ASCI| object definition file which contains al information
on the object.

Object definition files consist of sections (see aso the Windows win.ini and
system.ini files). Each section contains further referencesto e.g. the properties of
the object: domain, georeference, representation, and store type, etc.

Object definition files of dependent data objects, also store the definition of how the

dependent object was created.

For data objects, the following object definition files exist
.MPL for map lists

.MPR for raster maps

.MPA for polygon maps (area)

.MPS for segment maps

.MPP for point maps

TBT for tables

.DOM for domains

.RPR for representation

.GRF for georeference

.CSY for coordinate system

For special objects, the following object definition files exist
MPV for map views

HIS for histograms of raster maps

HSA for histograms of polygon maps

HSS for histograms of segment maps

HSP for histograms of point maps

SMS for sample sets

.TA2 for two-dimensional tables

MAT for matrices

FIL for user-defined filters

.FUN for user-defined functions

ASL for user-written scripts (ILWIS Script Language)

Below, the general structure of object definition files is described
» each section starts with [SectionName]

» eachentry in asection isfollowed by the character =

» the| meansthat each of the listed valuesis possible

The text below merely gives an overview of all possible sections and of all possible
entries of sections. In reality, only sections relevant to the object appear in the
object's wrapper file and each entry will only have one answer.
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[Hwis]

Description=...

Time=...

Type= BaseMap | MapList | Table | Domain | Representation | GeoRef | CoordSys |
MapView | SampleSet | Matrix | Function | Script |

[BaseMap]

Type= Map | PolygonMap | SegmentMap | PointMap
CoordSystem=name.csy

CoordBounds=minX minY maxX maxY
Domain=name.dom

Domainlnfo=

€tc.

Example .MPR of raster map TMB1
[Hwis]

Description=Landsat TM Band 1
Time=854859600

DataReadOnly=no
PropertiesReadOnly=no
Type=BaseMap

[BaseMap]

CoordSystem=cochabam.csy
CoordBounds=795306.847615274251 8072108.2638787888
809171.542633942328 8090259.36385272816
Domain=Image

Type=Map

Domainl nfo=image.dom;Byte;image;0;;

MinMax=25:162

Perc1=29:80

[Map]
GeoRef=tmgeo.grf
Size=550 340
Type=MapStore
MinMax=25:162
Perc1=29:80

[MapStore]
Data=tmbl.mp#
Structure=Line
StartOffset=0

RowL ength=340
Type=Byte
StoreTime=854859600
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Example .MPA of polygon map Landuse
[Hwis]

Description=Polygon map of land use units
Time=872522138

Type=BaseMap

[BaseMap]

CoordSystem=cochabam.csy
CoordBounds=795499.22359436797 8071897.89040035102
808202.078751474153 8090500.68225380685

Domainl nfo=landuse.dom;Byte;class; 12;;
Type=PolygonMap

Domain=landuse.dom

AttributeT able=landuse.tbt

[PolygonMap]
Type=PolygonMapStore

[PolygonMapStore]
DataPol=landuse.pl#
DataPol Code=landuse.pc#
DataTop=landuse.tp#
Polygons=93
DeletedPolygons=0

[HwisObjectVirtual]
Expression=PolygonM apFromSegment(landuse,"" lan1.mpp)
DefOnlyPossible=No

[ObjectDependency]
NrDepObjects=2
ObjectO=landuse.mps
Objectl=lanl.mpp

[PolygonMapVirtual]
Expression=PolygonM apFromSegment(landuse,"" ,lan1.mpp)
Type=PolygonM apFromSegment

[PolygonM apFromSegment]
SegmentM ap=landuse.mps
Mask=

AutoCorrect=No
Labels=lanl.mpp

[SegmentMap]
Alfa=0.427346

Betal=801850.437500
Beta?=8081199.500000
Snap Distance=124.018612
Tunnel Width=12.401861
Type=SegmentM apStore
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[SegmentMapStore]
DataSeg=landuse.ps#
DataCrd=landuse.pd#
Status=0

Format=1
Segments=231
DeletedSegments=0
Coordinates=2554

Example .TBT of table Landuse

[Hwis]

Description=Table with land use information
Time=866482824

Type=Table

DataReadOnly=no

PropertiesReadOnly=no

[Table]

Domain=landuse.dom

Domainl nfo=landuse.dom;Byte;class; 12;;
Columns=1

Records=12

Type=TableStore

[TableStore]
Data=landuse.tb#
Type=TableBinary
StoreTime=866481982
ColO=Landvaue

[Col:Landvalug]

Description=Average value of the land per hectare
Time=866482116

Domain=vaue.dom

Domainlnfo=value.dom;L ong;value;0;-9999999.9:9999999.9:0.1. of fset=0;

Range=0:10000:of fset=0
ReadOnly=No
OwnedByTable=No
StoreType=Int
Stored=Yes
Type=ColumnStore
DataReadOnly=no
PropertiesReadOnly=no
MinMax=50:1000
NrDepObjects=0
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Keyboard shortcuts

General
F1

F11

Alt+F4
Alt+Tab
Alt+Esc
Shift+Alt+Esc

Ctrl+Esc

Open context-sensitive Help about the currently active window
or dialog box.

Display the contents of ILWIS on-line Help.

Close the active window.

Show all opened Windows applications one by one.

Activate al windows and minimized windows on the desktop
one by one (next applications).

Activate al windows and minimized windows on the desktop
one by one (previous applications).

Open the Task List.

To open menus and to choose commands on menus

Alt or F10

Alt+char

char

Esc
Alt+Space

Cut, Copy, Paste, Clear
Ctrl+X

Ctrl+C
Ctrl+V
Del
Shift+Del

Ctrl+Ins
Shift+Ins

Activate the menu bar of the current window. Use the Down
arrow or type an underlined letter to open a menu, and use the
Left and Right Arrow to move to another menu.

To open amenu in awindow, press Alt and simultaneously the
key of an underlined |etter in a menu name. For instance, to
open the File menu, press Alt+F.

To choose a menu command when amenu is opened, press the
key of an underlined character of the command. For instance, to
choose Exit on the opened File menu, press X.

Stop the activation of a menu.

Open the Control Menu of awindow.

Cut: clear the (selected) contents from the active window and
copy it to the clipboard.

Copy the (selected) contents of the active window to the
clipboard.

Paste the contents of the clipboard into the active window.
Clear the (selected) contents from the active window.

Cut: clear the (selected) contents from the active window and
copy it to the clipboard.

Copy the (selected) contents of the active window to clipboard.
Paste the contents of the clipboard into the active window.
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PrintScrn
Alt+PrintScrn

Main window

Help

Move cursor

Close

Map window

Help

Redraw map

Stop drawing
Copy

Paste

Zoom

Move cursor

Scrolling

Copy the entire screen/desktop to the clipboard.
Copy an entire active window to clipboard including title bar,
menu bar, window borders etc.

F1
F11
Arrows

PgUp,Pgbn

Character

Alt+F4

F1
F11
F5
Ctrl+R

Esc
Ctrl+C

Ctrl+Ins
Ctrl+V
Shift+lns
Ctrl+l
Ctrl+O
Ctrl+E

Arrows

Ctrl+Arrow

PgUp
PgDn

Open Help on Main window.

Display the contents of ILWIS on-line Help.
When an item is selected in the Operation-list or
in the Catal og, the cursor moves up and down in
the Operation-list or up, down, to the left or to
the right in the Catal og.

When an item is selected in the Operation-list or
in the Catal og, the cursor moves up or down in
the Operation-list or in the Catalog.

In the Operation-list and in the Catalog, the
cursor moves to the next item beginning with
that character.

Close the Main window and thus leave ILWIS.

Open Help on map window.

Display the contents of ILWIS on-line Help.
Redraw the map; the color lookup tableis re-
initialized.

Redraw the map; the color lookup tableis re-
initialized.

Stop the (re)drawing of all map windows.
Copy the contents of the map window to the
clipboard.

Copy the contents of the map window to the
clipboard.

Paste the contents of the clipboard into a map
window as a new annotation layer.

Paste the contents of the clipboard into a map
window as a new annotation layer.

Zoom in on the center of the map window with a
factor 2.

Zoom out with afactor 2.

Display the entire map.

Move the cursor 1 screen pixel up, down, to the
left or to the right.

Move the cursor 10 screen pixels up, down, to
the left or to the right.

Scroll upwards (1 page).

Scroll downwards (1 page).

App. 90

ILWIS Reference Guide



Appendix H

All editors

Home Scroll to the left (1 page).

End Scroll to theright (1 page).
Ctrl+PgUp Scroll to the top of the map.
Ctrl+PgDn Scroll to the bottom of the map.
Ctrl+Home  Scrall to the extreme left of the map.
Ctrl+End Scroll to the extreme right of the map.

Print Ctrl+P Print the contents of the map window.
Exit Alt+F4 Close a map window.

F1 Help on the current editor.

F11 Display the contents of ILWIS on-line Help.

Enter Edit code of selection.

Exit / Alt+F4 Close a map window.

Pixel editor/Sample set editor

Arrows Move the pixel selection cursor 1 pixel up, down, to the left, or
to the right.

Shift+arrows Move the pixel selection cursor 1 pixel up, down, to the left, or
to the right, and switch the selection of this pixel: deselect it
when it was selected, and select it when it was not yet selected.

Ctrl+arrows Move the pixel selection cursor 1 pixel up, down, to the left, or
to the right, and add this pixel to the selection.

Shift+Ctrl+arrows Move the pixel selection cursor 1 pixel up, down, to the left, or
to the right, and deselect this pixel from the selection.

Space Switch the selection of this pixel: deselect it when it was
selected, and select it when it was not yet selected.

Esc Deselect all pixels.

Del Set all selected pixels to undefined.

Copy and Paste in the pixel editor:

Cut Copy the selected pixelsinto the clipboard, and clear the
selection. The clipboard contains the pixelsin point format as
well asin table format; so you may paste the pixels as points
into a point map or into any table.

Copy Copy the currently selected pixels into the clipboard. The
clipboard contains the pixelsin point format aswell asin table
format; so you may paste the pixels as points into a point map or
into any table.

Paste On the coordinates of the points in the clipboard: paste the point
codes into the current map.
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Polygon editor
Copy in the polygon editor:

Copy

Segment editor

Point editor

Esc

Ins
Del

Space

Copy the currently selected polygons into the clipboard.

Switch to Select Mode, or when entering a segment: stop entering
the segment, and return to the situation before starting to enter
this segment; or when moving a point: stop moving the point, and
return to the situation before starting to move this point.

Switch between Select Mode and Insert Mode.

Delete selected segments.

End a segment with aloose end.

Copy and Paste in the segment editor:

Cut

Copy
Paste

Esc
Ins
Del

Copy the currently selected segments into the clipboard and delete
the selection.

Copy the currently selected pointsinto the clipboard.

Pastes data from the clipboard into the current map.

Switch to Select Mode.
Switch between Select Mode and Insert Mode.
Delete selected points.

Copy and Paste in the point editor:

Cut

Copy
Paste

Table window

Ctrl+G
Ctrl+R
Ctrl+T
Ctrl+F
Esc

Scrolling

Copy the currently selected pointsinto the clipboard and delete
the selection.

Copy the currently selected pointsinto the clipboard.

Pastes data from the clipboard into the current map.

Goto a specific record.

Show the table in Record View (record by record).

Show the table in Table View (as awhole table).

Start editing fields.

Clear the current selection, or, when in Record View: return to
Table View.

PgUp scroll 10 records up.

PgDn scroll 10 records down.

Ctrl+Home scroll vertically to the top field of the table.
Ctrl+End scroll vertically to the bottom field of the table.

Ctrl+PgDn scroll 4 columns to the right.
Ctrl+PgUp scroll 4 columns to the | eft.
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When editing a table:

Left arrow

Right arrow

Ctrl+Left
Ctrl+Right
Home
Ctrl+Home
End
Ctrl+End
Esc

Enter

Up Arrow
Down Arrow
Tab

Shift+Tab
Shift+Up
Shift+Down
Ctrl+Tab

Ctrl+Up
Ctrl+Down

Alt+F4

Move one character to the left within the active field, or when
editing afield of a domain type Class column: select the previous
classin the class list.

Move one character to the right within the active field, or when
editing afield of adomain type Class column: select the next
classin the class list.

Move to the previous word in the active field.

Move to the next word in the active field.

Move to the beginning of the active field.

Move to the beginning of the active field.

Moveto the end of the active field.

Moveto the end of the active field.

Stop editing, do not save the contents current field.

Accept the contents of the current field.

Accept the contents of the current field and move one field up.
Accept the contents of the current field and move one field down.
Accept the contents of the current field and move one field to the
right.

Accept the contents of the current field and move one field to the
left.

Accept the contents of the current field and move 10 fields up.
Accept the contents of the current field and move 10 fields down.
Accept the contents of the current field and move 5 fields to the
right.

Accept the contents of the current field and move 100 fields up.
Accept the contents of the current field and move 100 fields
down.

Close atable window.

Copy and Paste in a table window:

Copy
Paste

Copies the current selection to the clipboard.
Pastes the contents of the clipboard into the currently selected
fields.
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Dialog boxes

F1

F11

Tab
Shift+Tab
Alt+char

Space

Enter

Open Help for this dialog box.

Display the contents of ILWIS on-line Help.

Move to the next option or areain the dialog box.

Move to the previous option or areain the dialog box.

To move to certain dialog box item, press Alt and simultaneously
the key of an underlined letter in the dial og box.

When the currently selected item in the dialog box is a check box,
press the space bar to select or clear this check box. When the
currently selected item in the dialog box are option buttons, press
the space bar to select the next option.

Close the dialog box and perform the action according to the
parameters used in the dialog box (OK). If a parameter is not
correctly selected, the dialog box remains open and the incorrect
entry is highlighted.

Esc or Alt+F4 Closethe dialog box without performing any action (Cancel).
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Mouse functions

Objects in Catalog

Move Shows the description of the object on the status line.
Click Shows the double-click action on the command line.
Double-click Opens the object in a new window or showsit in a

dialog box. Exceptions. double-clicking afilter returns
the Filter operation dialog box; and double-clicking a
script runs the script.

Right mouse click A context-sensitive menu appears which lists the
operations and other commands that can be performed
on the object.

Drag to other object Performs the operation as described on the status line.

The operation's dialog box is displayed. The dragged
object is aready selected in this dialog box.

Drag to operation Performs the operation as described on the status line.
The operation's dialog box is displayed. The dragged
object is aready selected in this dialog box.

Drag to map window Adds the dragged map to the map window. Also,
georeferences and coordinate systems may be dragged
to a map window.

Drag to pixel info window Adds this map (and its attribute table) to the pixel info
window.

Drag to drop-down list box Y ou can drag an ILWIS object from the Catalog to a
drop-down list box in adiaog box: the dragged object
is selected.

Operations in the Operation-list

Move Shows the description of the operation on the status
line.

Click Shows the double-click action on command line.

Double-click The operation's dialog box is displayed.

Right mouse click A context-sensitive menu appears, which lists options

on the operations.
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Map window
Move

Left mouse down

Right mouse click

Double-click

All editors

Click
Shift+click

Ctrl+click
Ctrl+Shift+click
Double-click
Right mouse click

The status line displays the current Column Row
number, XY -coordinates, geographic coordinates.
Shows the code of the element located at the mouse
pointer, of the top most layer in the map window which
has option Info active.

A context-sensitive menu appears which gives some
short cutsto select an areain amap, to go to Layer
Management, or to change the Double-click action.
Further, all data and/or annotation layers used in that
map window are listed: select alayer to change its
display options.

Depending on how you defined the double-click action:
Edit Attributes, Edit Representation, or Execute Action
of the top most layer in the map window which has
option Info active.

Clear the current selection and select this element.
Switch selection: when you click on already selected
elements, then these are desel ected; when you click on
non-selected elements, then these are selected.

Add element to selection.

Remove element from selection.

Edit the code of the element that was double-clicked.
A context-sensitive menu appears which lists actions
related to the editor.

Pixel editor and Sample set editor

Move
Click
Drag rectangle

Point editor - Select mode
Click

Drag rectangle

Double-click

Point editor - Insert mode
Click

The code of the element at the mouse pointer is
displayed on the status line.

Select the pixel; use Shift and Ctrl modifiers as
described above.

Select al pixelsin the area.

Select the point; use Shift and Ctrl modifiers as
described above.

Select al pointsin the area; use Shift and Cirl
modifiers as described above.

Edit the code of the point.

Add a point and immediately edit its code.
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Point editor - Move Points mode

Drag Take a point and move it to a new position.
Release left mouse Drop the point at this position.

Segment editor - Select mode

Click Select the segment; use the Shift and Ctrl modifiers as
described above.
Double-click Edit the code of the segment.

Segment editor - Insert mode

Click Enter a segment coordinate. If thisisthe first
coordinate of a new segment, a begin node is created.
If AutoSnap is not active, this side of the segmentisa
loose end.
If AutoSnap is active (default) and you start a new
segment on top of an existing segment, then the new
segment is automatically snapped to the existing one.

Shift+click Snap to an existing node (to begin or to end a segment).

Ctrl+click Split and Snap: create a node in an existing segment
and snap to it (to begin or to end a segment).

Left Mouse + move Enter segment coordinates.

Right Mouse While entering segment coordinates: delete the last

coordinate. When the begin node of a segment is

reached, thisis also removed.

Double-click While entering segment coordinates: create an end
node for this segment. This side of the segment isa
loose end.

Shift+release left mouse  While entering segment coordinates: snap to an
existing node (to end a segment).

Ctrl+release left mouse  While entering segment coordinates: split and snap:
create a node on an existing segment and snap to it (to
end a segment).

AutoSnap active: The option AutoSnap makes the use of Shift and Ctrl
keys redundant:

»  When starting a segment on top of an existing one,
anode to connect both segments is automatically
created and

= when entering segment coordinates and releasing
the left mouse button on top of an existing segment,
anode to connect both segments is automatically
created.
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Segment editor - Move Points mode

Click

Click anaode to pick up this node (the segment

attached to it changes color). Click again to drop the

node. When clicking a node with more segments

attached to it, keep on clicking until the node with the
segment that you want to move changes color.

Drag
Release left mouse

Shift+release |eft mouse

Take anode or an intermediate segment coordinate
and move it to a new position.

Drop the node or intermediate segment coordinate
at this position.

When moving nodes: snap the moved node to an
existing node.

Segment editor - Split/Merge mode

Click

Table window

Drop-down list box in a dialog box

Drag rectangle on fields
Drag column button

Drag column button edge
Drag on row buttons
Click field

Shift+click field

Click column button
Shift+click column button

Click row button
Shift+click row button

Click upper left button
Double-click column button

Click on an existing segment to split (create a
node). Click anode with two segments attached to it
to merge these segments (remove node).

Select fields.

Move the column to another position in the table
(i.e. change the order of columns).

Change the width of the column.

Select the records.

Edit the field.

After selecting afield, use Shift+click on another
field to select all fields in between.

Select the column.

After selecting a column, use Shift+click on another
column button to select al columnsin between.
Switch to record view.

After selecting records, use Shift+click on another
row button to selects all records in between.
Switch to record view.

Change the properties of the column.

In adrop-down list box in adialog box, directories and drives are listed besides the

ILWIS objects.
Click directory

Click drive

Go to that directory, and show the objectsin that
directory.

Go to that drive, and show the objects and
directories on that drive.
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Digitizer menus

J.1 Point Editor

—> Move Point

* 0 New Position

*1
Point Editor * 2 Change Window | — » |Change Window
* 0 Add Point * 3 Return * 0 Entire Map
* 1 Move Point — * 1 1st Point
* i - - * 2 2nd Point
* g Eg;r;g;n\:vmdow Change Window * 3 Return

] * 0 Entire Map

* 1 1st Point

* 2 2nd Point

* 3 Return

—>  Edit Text Box

In the Point Editor menu, you can add, move or edit (change class name, ID or
value) apoint. You can select:

0 Add point; move the cursor to the position where you want to add a point.
Press the button to open a text box. Enter the class, 1D or value corresponding
with the point you want to add (depending on the Domain of the point map that
you are editing). Click OK in the box or press ENTER on the keyboard to add,
click cancel in the box or press ESCAPE on the keyboard to return without
adding.

1 Move Point; move the digitizer cursor to the point you want to move. Press
the button to switch to the Move Point menu.

2 Change Window; press the button to switch to the Change Window menu.

3 Edit Point; move the cursor to the point you want to edit. Press the button to
open atext box. Enter the new class, ID or value (depending on the Domain of
the point map that you are editing). Press OK in the window or ENTER on the
keyboard to edit the point, or ESCAPE to return without changing anything.

In the Move Point menu, you can move a point to another position. Y ou can select:

0 New position; move the cursor to the position you want to move the point to.
Press the button to put the point on the desired position.

1 This button has no function.

2 Change Window; press the button to switch to the Change Window menu.
3 Return; press the button to return.
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In the Change Window menu, you can zoom in or out on the map. Y ou can select:
0 Entire Map; press the button to display the entire map after azoom in

command and return.

1 1st Point; move the cursor to the first corner of the area you want to zoom in.
Press the button, you now see the zoom in box tied to the first point.

2 2nd Point; after you have selected the first point (see above), move the cursor
to the 2nd position of the area you want to zoom in. Press the button, to zoom in

the area.
3 Return; press the button to return.
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J.2 Segment Editor

Add Segments

Digitize Segment

* 0 Enter Point

* 1 Snap End Segment

* 2 End Segment

End Segment

End Segment

T

*0 * 0 Accept
* 1 Snap Other * 1 Snap Other
* 2 Snap Split * 2 Snap Split

* 3 No Snapping

* 3 No Snapping

* 0 Begin Segment
*1 Snap Segment

* 3 Move Points

* 2 Change Window

* 3 Delete Last Point

Snap Segment Split Segment
I *0 Accept *0 Accept
— | Change Window *1 Snap Other *1 Snap Segment
*0 Entire Map * 2 Snap Split * 2 Snap Split
*
* 1 1st Point * 3 Return 3 Return
: 2 2nd Point Retouche Point
3 Return 0 New Position
* 1 Take Point
- *2 Snap
Move Points
0 * 3 Return
* 1 Take Point
* 2 Change Window | —» Change Window
* 3 Return *0 Entire Map
* 1 1st Point
* 2 2nd Point
* 3 Return

In the Add Segments menu, you can begin a new segment or snap another
segment. Y ou can select:

0 Begin Segment; move the cursor to the first point of the new segment. Press
the button to switch to the Digitize Segment menu.

1 Snap Segment; move the cursor to the node or the position on a segment you
want to snap to. Press the button to switch to Snap Segment menu.

2 Change Window; press the button to switch to the Change Window menu.

3 Move Points; move the cursor to the point you want to move. Press the button
to switch to the Move Points menu.

In the Digitize Segment menu, you can enter new segment points, snap to another
segment, end the segment and delete the last entered points. Y ou can select:

0 Enter Point; move the cursor to the next position of the new segment. Press
the button one time, a new point is now added, etc. When you keep the button
pressed down, the points are automatically added when you move the cursor
over the new segment.

1 Snap End Segment; move the cursor to the position or a node of the segment
you want to merge with. Press the button to switch to the End Segment menu.
2 End Segment; move the cursor to the last point/position of the segment. Press
the button to end the segment and to open atext box. Enter the class, ID or
value corresponding with the segment you want to add (depending on the

Domain of the map that you are editing). Click OK in the box or press ENTER
on the keyboard to add, click cancel in the box or press ESCAPE on the
keyboard to return without adding.
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» 3 Delete last point; press the button to delete the last point entered. Press again
or press and hold down the button and move the cursor to delete the previous
entered point(s).

In the End Segment menu, you can accept to snap another segment, select a

segment to snap to and split a segment so it can be snapped. Y ou can select:

» 0 Accept; press the button to snap.

= 1 Snap Other; move the cursor to a node you want to snap to. Press the button to
continue in the same menu.

= 2 Snap Split; move the cursor to the position on the segment you want to snap
to. Press the button to split the segment and continue in the same menu.

= 3 No Snapping; press the button to return.

In the Snap Segment menu, you can accept to snap another segment, select a

segment to snap to and split a segment so it can be snapped. Y ou can select:

= 0 Accept; when snapping to a node, press the button to snap.

= 1 Snap Other; move the cursor to another node you want to snap to. Press the
button to continue in the same menu.

= 2 Snap Split; move the cursor to the position on a segment you want to snap to.
Press the button to split the segment and continue in Split Segment menu.

= 3 No Snapping; press the button to return.

In the Split Segment menu, you can accept to merge with another segment, select

a segment to merge with and split a segment so it can be merged. Y ou can select:

» 0 Accept; press the button to merge.

= 1 Snap Segment; move the cursor to a node you want to merge with. Press the
button to continue in Split Segment menu.

= 2 Snap Split; move the cursor to the position on the segment you want to merge
with. Press the button to split the segment and continue in the same menu.

= 3 Return; press the button to return.

In the Move Points menu, you can move a point to another position. Y ou can

select:

» 0 Thisbutton has no function.

» 1 Take Point; select a point you want to move on the segment. Press the button
to switch to Retouche Point menu.

» 2 Change Window; press the button to switch to the Change Window menu.

= 3 Return; press the button to return.

In the Retouche Point Menu, you can move a point to a new position or select

another point to move. Y ou can select:

= 0 New position; move the cursor to the position you want to move the point to.
Press the button to drop the point on the desired position.

» 1 Take Point; move the cursor to another point that you want to move. Press the
button to pick up the new point, without changing the position of the previous
picked up point, and continue in Retouche Point menu.

» 2 Change Window; press the button to switch to the Change Window menu.

= 3 Return; press the button to return.
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In the Change Window menu, you can zoom in or out on the map. Y ou can select:

» 0 Entire Map; press the button to display the entire map after azoom in
command and return.

» 1 1st Point; move the cursor to the first corner of the area you want to zoom in.
Press the button, you now see the zoom in box tied to the first point.

» 2 2nd Point; after you have selected the first point (see above), move the cursor
to the 2nd position of the area you want to zoom in. Press the button to zoom in
the area.

= 3 Return; press the button to return.
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J.3 Polygon Editor

Edit Polygons
* 0 Edit Value > Edit Text Box
*1
* 2 Change Window| > | Change Window
*3 * 0 Entire Map
* 1 1st Point
* 2 2nd Point
* 3 Return

In the Edit Polygons menu, you can edit the value (change class name, 1D or
value) of a polygon and zoom in or out on the map.

0 Edit Value; move the cursor to the polygon that you want to edit. Press the
button to open atext box. In the text box, the area and length of the polygon are
displayed, and a hew class, ID or value (depending on the Domain of the map)
can be entered. Click OK in the box or press ENTER on the keyboard to edit,
click cancel in the box or press ESCAPE on the keyboard to return.

1 This button has no function.

2 Change Window; press the button to switch to the Change Window menu.

3 This button has no function.

In the Change Window menu, you can zoom in or out on the map. Y ou can select:

0 Entire Map; press the button to display the entire map after azoom in
command and return.

1 1st Point; move the cursor to the first corner of the area you want to zoom in.
Press the button, you now see the zoom in box tied to the first point.

2 2nd Point; after you have selected the first point (see above), move the cursor
to the 2nd position of the area you want to zoom in. Press the button, to zoom in
the area.

3 Return; press the button to return.

App. 104

ILWIS Reference Guide



Appendix K

ILWIS as DDE server

For application programmers it can be useful to know that ILWIS operates as DDE-
server. You can make your own formsin e.g. Visual Basic or Delphi based on user
input call scripts, create new dependent data or show some maps. Also Pixel Info
can be used from e.g. Paradox, enabling you to make a more direct link to your
database with special designed information forms. For general information about
DDE, see the documentation of your application program.

The server nameis "ilwis'
The topic names are "system", "calc" and "coord".

Topic "system"

Behaves as the standard system topic.

Request "topics’ to get alist of all current topics.

Request "sysitems’ to get alist of all system items.

Request "status” to test if the systemis ready. (yes always)

Request "format" to get alist of all supported formats. (text)

Execute follows the standards:

Syntax: [commandl][command2][command3]

The brackets are mandatory.

Normally one command would be given, but more are possible. A command can be
anything that can be typed in on the ILWIS command line; optionally the
parameters can be placed in parenthesis, as shown in the example:

[show][show band1.mpr][show(bandl.mpr)][show("bandl.mpr")]

calls show several times with the same map to display, utilizing a different syntax
each time.

Topic "calc”
Request aformula"command" asif typed in on the ILWIS command line as
"2command”. ILWIS will calculate the result and passis to the DDE client as text.

Topic "coord"

Request ".x" for the current X-coordinate

Request ".y" for the current Y -coordinate

Request " .xy" for the whole current XY -coordinate

Request any basemap for the pixel value at the current coordinate. All requests are
also available as advise-link. Every time the user presses the left mouse button a
new valueis sent.
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Example
The example show how an ILWIS command, as normally entered through the
ILWIS command line, can be executed from within a Visual Basic application.

Private Sub Exec_dick()
Const NONE = 0, LINK MANUAL = 2 ' Declare

constants. '
If I'lwCnd. Li nkMbde = NONE Then ' Test link mode.’
I I wCnd. Li nkTopic = "ilw s|systent " Set link
topic.
Il wCnd. Li nkltem = "execute" ' Set link item.
| I wCnd. Li nkMbde = LI NK_MANUAL ' Set link

mode.
Il wCnd. Li nkTi nmeout = -1
|l wCnd. Li nkExecute "[" + |lwOnd. Text + "]" '
Execute the Ilwcmd
Text 1. Text = || wCnd. Text
End | f
End Sub
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