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Introduction to SML

Introduction

Conventions

The Spatial Modeler Language is a script language that is designed for GIS modeling and
image processing applications. The Spatial Modeler language allows you to define simple or
complex processing operations outsid@lofiel Maker, the graphical user interface in the

Spatial Modeler component. Models created with Model Maker can be edited with the Spatial
Modeler Language. However, the models which are created or edited using the Spatial Modeler
Language cannot be accessed from Model Maker.

Operations that you can perform with the Spatial Modeler include:

e mathematical operations on raster layers (adding, subtracting, multiplying, ratioing, or
other image algebra functions)

e convolution filtering

« neighborhood analyses (analyzing a pixel based on the values of neighboring pixels)

e subsetting and mosaicking

e principal components analysis

e proximity analysis

e contiguity analysis

* descriptor table manipulation

The following conventions are used in this On-Line Help document:

Words enclosed in < >

When you see words with < > around them, you need to substitute these words with the proper
information. For example, when you see the following in this document:

SCALAR <name>;

you would substitute the actual name of the variable so that the actual statement syntax would
be something like:

SCALAR scalefactor;
Strings

A string is a group of words or characters. You must use quotation marks to enclose a string.

Numbers

A number can either be a floating-point number or an integer and can either be positive or
negative (i.e. 2.5, -2.5, 2 or -2).

Reference Manual
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Introduction to SML

Statements

Object Types

Data Types

A model consists primarily of one or masatements. Each statement falls into one of the
following categories:

Declarations - define objects to be manipulated within the model
Assignments - assign a value to an object
SHOW andVIEW statements - allow you to see and interpret results from the model

SET statements - define the scope of the model or establish default values used by the
Spatial Modeler

Macro Definitions - define substitution text associated with a macro name.

QUIT statement - end execution of the model

The Spatial Modeler Language also inclufi@s control structures, so that you can use
conditional branching and looping in your models statement block structures, which cause
a set of statements to be executed as a group.

The basic entities which can be manipulated within the Spatial Modeler Language are called
objects. Each object falls into one of the following categories:

SCALAR - a single numeric value, color, or character string.

TABLE - a series of numeric values, colors, or character strings. A table has one column and
a fixed number of rows. Tables are typically used to store columns from a descriptor table
or a list of values which pertains to the individual layers of a multi-layer image file. For
example, a table with 4 rows could be used to store the maximum value from each layer of
a 4-layer image file.

MATRIX - a set of numbers arranged in a two-dimensional array. A matrix has a fixed
number of rows and columns. Matrices may be used to store convolution kernels or the
neighborhood definition used in neighborhood functions. They can also be used to store
covariance matrices, eigenvector matrices, or matrices of linear combination coefficients.

RASTER - a single layer or multi-layer array of pixel data. Rasters are typically used to
contain and manipulate data from image files.

VECTOR - vector data in either a vector coverage or annotation layer can be read directly
into the modeler, converted from vector to raster, then processed similarly to raster data.
The modeler cannot write to coverages or annotation layers.

The size of a RASTER is defined by a window, which will be discussathitows.

Each object within the Spatial Modeler stores data in one of the following data types:

BINARY - either O (FALSE) or 1 (TRUE)

INTEGER - integer values from -2,147,483,648 to 2,147,483,647 (signed 32-bit integer)
FLOAT - floating point data (double precision)

COMPLEX - complex data (double precision)

COLOR - three floating point numbers in the range 0.0 to 1.0 representing intensity of red,
green, and blue

STRING - a character string

ERDAS Spatial Modeler Language



Variables

Windows

Introduction

Variables are objects in the Spatial Modeler which have been associated with a name using a
Declaration statement. The declaration statement defines the data type and object type of the
variable. The declaration may also associate a raster variable with certain layers of an image file
or a table variable with a descriptor talflesignment statements are used to set or change the
value of a variable.

A window is used to define the size and resolution used for a raster object. A window is a
rectangle defined by an upper left (x,y) coordinate pair and a lower right (x,y) coordinate pair.
These coordinates may be in either map units for georeferenced data or pixel units for non-
georeferenced data.

If the coordinates are in map units, the window also contains an x and y cell size which defines
the resolution of each pixel. If the coordinates are in pixel units, the cell size is assumed to be 1
pixel.

Working Window

A window called théVorking Window defines the size and resolution for all raster objects in
the model. Each raster object, regardless of the size or resolution of the file with which it may
be associated, is treated as having the size and resolution defined by the Working Window.
When the file is read by the Spatial Modeler, the input data will be resampled, truncated, or
padded with background values (normally 0) as needed so that the raster object matches the
Working Window.

By default, the Working Window will be the union of the extents of all input layers in the model.
The default cell size of the Working Window will be the minimum of the input cell sizes from
all input layers.

The Working Window can be changed using3E& WINDOW andSET CELLSIZE statements.

Setting Windows on Layers

When you declare a variable which is associated with an existing file, you have the option of
setting a window for the variable. If the file is georeferenced, you may set the window in either
map or pixel coordinates. If a pixel coordinate window is specified for a georeferenced file, the
pixel coordinates are converted to map coordinates, and the resulting map coordinate window
is used. If the file is not georeferenced, you may set the window in pixel coordinates only.

If the Spatial Modeler tries to read data outside the window you have set, the background value
will be read. If you do not set a window when declaring a variable, the effective window for
each layer of the variable will be the extent of the corresponding layer in the image file.

Reference Manual
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Bin Functions
Purpose of Bin
Functions

Example of a Bin
Function

Types of Bin Functions

At the completion of a model, the Spatial Modeler will compute statistics and a histogram for
each output raster layer. The histogram will be stored in a descriptor table for the output layer.
The model may also output other descriptor columns to a descriptor tabdasBaeting Table
Variables With Descriptors and Color Tables.

Bins are used to group ranges of data values together for better manage#adidgyams and
other descriptor columns for 1, 2, 4 and 8-bit data are easy to handle, since they contain a
maximum of 256 rows. However, to have a row in a descriptor table for every possible data
value in floating point, complex, and 32-bit data would yield an enormous amount of
information.

Suppose we have a floating point data layer with values ranging from 0.0 to 1.0. We could set
up a descriptor table with 100 rows with each row or bin corresponding to a data range of .01
in the layer.

The bins would look like the following:

Bin Number Data Range

0 X <0.01

1 0.01 <= X <0.02
2 0.02 <=X<0.03
98 0.98 <= X <0.99
99 0.99 <= X

Then, for example, row 23 of the histogram table would contain the number of pixels in the layer
whose value fell between .023 and .024.

Thebin function establishes the relationship between data values and rows in the descriptor
table. There are four types of bin functions used in IMAGINE image layers:
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Bin Functions

+ DIRECT - one bin per integer value. Used by default for 1, 2, 4, and 8-bit integer data, but
may be used for other data types as well. The direct bin function may include an offset for
negative data, or data in which the minimum value is greater than zero. For example, a
direct bin with 900 bins and an offset of -601 and would look like the following:

Bin Number Data Range

0 X <=-600.5

1 -600.5 < X <=-599.5
599 25<X<=-15

600 -15<X<=-05

601 -0.5<X<0.5

602 05<=X<15

603 15<=X<25

898 296.5 <= X< 297.5
899 297.5<= X

« LINEAR - establishes a linear mapping between data values and bin numbers, as in our first
example, mapping the data range 0.0 to 1.0 to bin numbers 0 to 99.

The bin number is computed by:

bin = numbins * (x - min) / (max - min)

if (bin < 0) bin = 0

if (bin >= numbins) bin = numbins - 1

where:
bin = resulting bin number
numbins = number of bins
X = data value
min = lower limit (usually minimum data value)
max = upper limit (usually maximum data value)
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Default Bin Function for
Output Data File Types

LOG - establishes a logarithmic mapping between data values and bin numbers.

The bin number is computed by:

bin = numbins * (In (1.0 + ((X - min)/(max - min)))/ In (2.0))

if (bin < 0) bin = 0

if (bin >= numbins) bin = numbins - 1

EXPLICIT - explicitly defines mapping between each bin number and data range.

Explicit bin functions are not accessible from the current version of the Spatial Modeler
Language. They are only accessible through the C Programmers’ Toolkit.

1, 2, 4, and 8-bit integer layers:
Direct binning. Number of bins equals 2, 4, 16, and 256 respectively.

16 and 32-bit integer layers:

If the difference between the maximum and minimum data values is less than 256, uses
direct binning with an offset of the minimum data value; number of bimsagimum -
minimum + 1

If the difference is greater or equal to 256, linear binning from min to max with 256 bins is
used by default.

Floating point layers:
Linear binning from min to max, 256 bins.

Complex layers:
Linear binning from minimum magnitude to maximum magnitude, 256 bins. The complex
values are converted to magnitude before computing bin number.

The declaration statement has options to override the default binning by setting the desired bin
function type and number of bins for the output layer. See the satiBanction Specification
under Raster Declarations.
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General Syntax

Modeler Language
Statements

The Spatial Modeler Language includes several basic statements that you will use together to
create models. These statements include:

¢ Declaration statements

* Assignment statements

*  Visual output statements

e  SET statements

e Macro Definitions

e QUIT statement

Expressions are used in building statements.

General Syntax

Statements

Comments

A model may contain an almost unlimited number of lines of text.

The indentation of the lines that are used in the example models here are used for clarity only—
they are not necessary. However, if used, they will make your models more readable.

Each statement in a model makes one definition or calculation. A statement may occupy more
than one line. A semicolon must mark the end of each statement. The following statement is
legal:

YYYYYYYYYYYY = max (
AAAAAAAAAAAA,
BBBBBBBBBBBB,
ccccccececcececc,
DDDDDDDDDDDD,
EEEEEEEEEEEE,
FFFFFFFFFFFF ) + 127;

Most syntax errors are caused when the semicolon is left off the end of a line. The line that
is missing the semicolon is the lipeceding the one in which the error is detected. For
example, if a semicolon is missing on line 7, the error will appear on line 8.

Any line that begins with & character is considered a comment line, and will be ignored by the
Modeler. An exception is theacro Definition statement, which begins witkdefine . Comments

can also be on lines with valid statements. Any text after a # is a comment (unless # is followed
by define ). Comment lines can be embedded anywhere within the model.

A comment does not need to end with a semicolon. However, if a comment is on the same line
as a statement, the statement must end with a semicolon, andhthacter must follow the
semicolon.
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Case

The following lines contain comments. The text aftertlieignored by the Modeler.

#

# this is a comment
HHERHBHBHAHHBHBHBHBH BB HBHBH

# this model worked on Tuesday

# RASTER abc file "xyz.img";

RASTER abc file "real.img"; # this is what | meant to do

Blank lines are also ignored by the Modeler.

You may also specify comments using the character sequerases/. Any text which is
between* and*/ is ignored by the modeler. Comments delimitedand*/ may span multiple
lines. For example:

/* This is an example of
a comment which spans several
lines in a model */

The case of characters (e.g., UPPER CASE vs. lower case) is not recognized by the Modeler.
Therefore, any text within a statement can be upper case or lower case, and the case does not
need to be consistent within the model.

In the examples in this documentation, upper case is used for keywords, and lower case is used
for variable names and other user-defined text. This is used for clarity and is not essential.
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Declaration Statements

Declaration
Statements

Declaration Statement
Format

A declaration statement establishes a variable in the model. It defines:

* the name and size of the variable,
e its data type and
e object type.

There are five types of declarations statements used in the Modeler:

SCALAR
TABLE
MATRIX
RASTER
VECTOR
The basic format of the declaration statement is:

<datatype> <objecttype> <name> <sizedef> <other parameters>;
where:

<datatype> Data type, either BINARY, INTEGER, FLOAT,
COMPLEX, COLOR, or STRING. If the data type is
omitted, the data type defaults to INTEGER.

<objecttype> Object type, either SCALAR, TABLE, MATRIX,
RASTER, or VECTOR. If the object type is omitted,
the object type defaults to SCALAR.

<name> The name you specify for the variable. The name must
start with a letter and consist entirely of letters,
numbers, and the underscore character (). You cannot
use any of theeywords defined in the Spatial Modeler
Language as variable names.

<sizedef> Sets the number of rows in a table, the number of rows
and columns of a matrix, or the number of layers in a
raster variable. Thesizedef> may also include a
origin specifier, which specifies what index is to be
used to identify the first row, column, or layer. The
origin is usually either O or 1.

The<sizedef> componentis not used for scalars or
vectors, and may be omitted in the declaration of other
types. If the variable is associated with existing file
data, the size will be derived from the file. Otherwise,
the size will be set on the first assignment to this
variable.
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<other parameters> May be used to associate a raster variable with an
image file, or a table with a descriptor column, or set
various parameters used when creating a new image
file.

The<other parameters> used in associating rasters and tables with files are discussed in the
following pages of this document.

SCALAR
Declarations

SCALAR variables may be declared with one of the following statements:
<datatype> SCALAR <name>;

or
SCALAR <name>;

or
<datatype> name;

If <datatype> is omitted, the data type defaultdMTEGER. If a variable is declared without
an object type, then it defaults3CALAR .

TABLE Declarations

The basic format of BABLE declaration is the following:
<datatype> TABLE <name> <sizedef>;

<datatype> and/or<sizedef> may be omitted. l&datatype> is omitted, data type defaults to
INTEGER.

<sizedef> is one of the following:
[<size>]
[<origin>:<size>]
[<origin>:]
<origin> is an integer constant specifying the index for the first row of the table.
For example, if a table is declared as:
TABLE bob [0:7];
thenbob [0] is the first row of the table arb [6] is the last row.

If <origin> is omitted, the origin will be the default table origin. The pre-set default table origin
is zero. The default table origin may be reset usingHTEDEFAULT ORIGIN TABLE statement,
or may be set using tireeference Editor.

%

<origin> must be a constant.

IZlO
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Associating Table
Variables With
Descriptors and Color
Tables

TABLE Declarations

<size> is a numeric scalar expression specifying the number of rows in the table variable. If
<size> is non-integer, it will be converted to integersdfze> is omitted, the number of rows

will be set either by the descriptor table size or by the first assignment to the variable. If the table
is associated with a descriptor table as described in the next section, the size of the descriptor
table may determine the size of the declared table.

TABLE variables may be associated in the declaration statement with a descriptor table column
from an image file. The descriptor table column may already exist or be created by the model.

e If the descriptor table column already existsthe column is read into the table variable
from the file. At the end of model execution, the table will be written back to the file with
any new values that may have been assigned to the table by the model.

« |f the descriptor table column does not already existhe column will be created at the
end of model execution and values written into the file.

SeeStatistics Computation and Descriptor Column Output for more information on writing
descriptor table columns.

The format for declaring a table associated with a descriptor column or color scheme is:

<datatype> TABLE <name> <sizedef> DESCRIPTOR <raster-exp> ::
<descriptorname>;

or
COLOR TABLE <name> <sizedef> COLORTABLE <raster-exp>;
<datatype> and<sizedef> are described in the previous sect®Basic Table Declarations.

<raster-exp> is a raster expression which must represent a single layer raster object associated
with a layer of an image file. The layer may already exist, or it may be a layer which will be
created by this model. Theaster-exp> must be a reference to a raster variable, or a single
layer of a raster variable, i.&raster-exp> is either:

<raster-variable>
or
<raster-variable> (<layer-number>)
The<layer-number> , if present, must be an integer constant.

<descriptorname> is a string constant which specifies the name of the descriptor column to be
associated with this variable. This may be an existing descriptor column, or the name of a new
column to be created by the Modeler. If the descriptor column exists, the data type of the column
must match the data type specified by the declaration. If the column does not exist, it will be
created using the data type of this table variable.

The current version of the Modeler always defaulisiREGER type, regardless of the
data type of the associated descriptor table, and the type of the variable must match the
type of the descriptor column.
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Examples of Table
Declarations

Examples

If eitherDESCRIPTOR or COLORTABLE is present in the declaration, and the descriptor table
exists for the layer associated with #hester-exp> , the number of rows will be set to the

number of rows in the descriptor table for that layer. Otherwise, the number of rows for the table
will be deferred until the first assignment statement assigning a value to the variable name. At
that point, the number of rows in the expression being assigned to this variable determines the
size.

The COLORTABLE keyword may be used only with a tableGifLOR data type. The values
found in the “Red,” “Green,” and “Blue” descriptor columns will be read into this table, or if
these columns do not exist, the Modeler will create them.

Only one table variable may be associated with each descriptor column for a single layer. If you
try to associate more than one table variable with the same descriptor column of the same layer,
an error occurs. Also, since tB®LORTABLE keyword associates a table variable with the
“Red,” “Green,” and “Blue” columns of a descriptor table, you may not associate another table
variable with any of these three descriptor columns for the same layer.

Please read the following sections before continuing with these examples:

o RASTER Declarations
e Variable References
* Raster Layer Stacks

e  Bin Function Specification

TABLE tom;

This declares alNTEGER TABLE namedom of undefined size. The number of rowsdm
will be defined when an assignment is mad@to.

RASTER in FILE OLD INPUT "infile.img";
STRING TABLE clnames DESCRIPTOR in :: "Class_Names";

This declares the tabtdnames and associates it with tlt@ass_Names column of the
descriptor table for the single layer in the existingififiee.img . The number of rows in
clnames will be the number of bins in the descriptor table. Theirffie.img must contain
exactly one layer, or the Modeler will report an error.

RASTER in FILE OLD INPUT "mobbay.img";
FLOAT TABLE hist DESCRIPTOR in (3) :: "Histogram";

This time, the tablaist is associated with the histogram for layer 3nobbay.img .

The current version of the Modeler always defaultsiREGER type, regardless of the
data type of the associated file data.

RASTER out FILE NEW OUTPUT "newfile.img";
STRING TABLE clnames DESCRIPTOR out :: "Class_Names";

|Z12
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TABLE Declarations

In this examplenewfile.img is a new file, so the descriptor table has not been created yet. Thus
the size otlnames is undefined after the declaration, and will be defined by the first
assignment tolnames . The descriptor table farewfile.img is not created until the statistics

are computed at the end of model execution.

After the descriptor table is created, tiass_Names column is added, and the data in
clnames is written to the column. If there are more rowsliames than bins in the descriptor
table, only the rows up to the number of bins are written out. If there are more bins in the
descriptor table than rows éfhames , the remaining rows in the descriptor column will be
initialized to™ .

Also, note that the number of layers in ®®STER variableout was left undefined in its
declaration. The declarationahames assumes that out has only one layer, and in fact actually
defines the number of layersant to be one.

FLOAT TABLE hist DESCRIPTOR out (3) :: "Histogram";

This time, however, the number of layersin is undefined whenut (3) is referenced in the
declaration ohist . This causes an error to be reported.

RASTER in FILE NEW INPUT "infile.img";
COLOR TABLE clrtab COLORTABLE in;

This declares the color tabietab to be associated with the Red, Green, and Blue columns of
the descriptor table for the single layer in the existingrfle.img .

Associating Table TABLE variables may also be associated in the declaration statement with an attribute of a
Variables With Vector vector coverage or an annotation layer. This is very similar to associating a table with a
Attributes descriptor column from a raster image file. For vector coverages, the attribute may already exist

may or be created by the model:

- If the attribute already exists, the attribute data is read into the table variable from the
file. At the end of model execution, the table will be written back to the attribute file with
any new values that may have been assigned to the table by the model.

« If the attribute does not already exist the attribute will be created at the end of model
execution and values written into the file.

For annotation layers, only the Name and Description can be treated as attributes. Either of these
may be read from and/or written into. No new attributes for annotation can be created.

The format for declaring a table associated with a attribute is:

<datatype> TABLE <name> <sizedef> ATTRIBUTE <vector-variable>
.. <attributename>;

<datatype> and<sizedef> are described in the sectiBasic Table Declarations.
The default data type ISTEGER, regardless of the type of attribute.

<vector-variable > is the variable name of a vector object. BEETOR Declarations.
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<attributename> is a string constant which specifies the name of the attribute to be associated
with this variable. For vector coverages, this may be an existing attribute, or the name of a new
attribute to be created by the Modeler. For annotation layattspstename > must be either
“Name” or “Description” ;

If ATTRIBUTE is present in the declaration, and the attribute table exists for the coverage or
layer associated with thevector-exp> , the number of rows will be set to the number of rows

in the attribute table. Otherwise, the number of rows for the table will be deferred until the first
assignment statement assigning a value to the variable name. At that point, the number of rows
in the expression being assigned to this variable determines the size.

Only one table variable may be associated with each attribute for a single coverage or layer. If
you try to associate more than one table variable with the same attribute, an error occurs.

MATRIX
Declarations

The basic form of a matrix declaration is:
<datatype> MATRIX <name> <sizedef>;

<datatype> and/or<sizedef> may be omitted. l&€datatype> is omitted, data type defaults to
INTEGER.

Matrix objects may not be declared@SLOR or STRING data types.
<sizedef> is one of the following:

[<rows>, <columns>]

[<roworigin>:<rows>, <columnorigin>:<columns>]

[<roworigin>:, <columnorigin>:]

<roworigin> and<columnorigin> are integer constants specifying the index for the first row
and first column of the table. For example, if a matrix is declared as:

MATRIX biff [1:3, 0:4];

then the elements of the matrix would be arranged as:

biff [1,0]  biff [1,1]  biff [1,2]  biff [1,3]
biff [2,0]  biff [2,1]  biff [2,2]  biff [2,3]
biff [3,0]  biff [3,1]  biff [3,2]  biff [3,3]

If <roworigin> and<columnorigin> are omitted, the origin for both rows and columns will be
the default matrix origin. The pre-set default table origin is zero. The default matrix origin may
be reset using th&ET DEFAULT ORIGIN MATRIX statement or may be set using fneference

Editor.

%

<roworigin> and<columnorigin> must be constants.

IZM
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RASTER Declarations

<rows> and<columns> are numeric scalar expressions specifying the number of rows and
columns in the matrix variable. 4fows> or<columns> is non-integer, it will be converted to
integer. If<rows> and<columns> are omitted, the number of rows and columns will be
deferred until the first assignment statement assigning a value to the variable name. At that
point, the number of rows and columns in the expression being assigned to this variable
determines the size of the matrix.

RASTER
Declarations

Using Files

The most basic format of a raster declaration is:
<datatype> RASTER <name> <sizedef>;

<datatype> and/or<sizedef> are optional. Ikdatatype> is omitted, data type defaults to
INTEGER.

Raster objects may not be declaredC&d OR or STRING data types.

<sizedef> is one of the following:
(<size>)
(<origin>:<size>)
(<origin>:)

<origin> is an integer constant specifying the index for the first layer of the raster. For example,
if a raster is declared as:

RASTER buffy (0:7);
thenbuffy (0) is the first layer of the raster ahdffy (6) is the last layer.

If <origin> is omitted, the origin will be the default raster origin. The pre-set default raster
origin is one. The default table origin may be reset usin§EHTEDEFAULT ORIGIN RASTER
statement or may be set using Eheference Editor.

v

<origin> must be a constant.

<size> is a numeric scalar expression specifying the number of layers in the raster variable. If
<size> is non-integer, it will be converted to integer.

If <size> is omitted, the number of layers will be set by the first assignment to the variable. If
the variable is associated with a raster file as described in the next section, the number of layers
may be determined by the file.

RASTER variables may be associated with one or more layers of an image file within the
declaration statement. The image file may be either an already existing file, a new file, or new
layers within a file which the Modeler will create. There is a variety of keywords which you
may use in the declaration to control the data type and various other parameters used when
creating a new image file.
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The format for declaring a raster variable associated with a file is:

<datatype> RASTER <name> <sizedef> FILE <file parameters>
<layernames>;

<datatype> and<sizedef> are described in the previous sectiBasic Raster Declarations.

If <size> is omitted fromksizedef>, the number of layers will be set either by the number of
layers specified irlayernames> or by the first assignment to the variable. If the

<layernames> component is present in the declaration, the number of layers for the raster may
be determined bylayernames> . (See the examples at the end of this section.) Otherwise, the
number of layers for the raster will be deferred until the first assignment statement assigning a
value to the variable name. At that point, the number of layers in the expression being assigned
to this variable determines the size.

<file parameters> may be any combination of parameters which specify how new layers should
be created, criteria to test against existing layers, or how layers are to be read. File parameters
include:

OLD 64 BIT

NEW 128 BIT
DELETE_IF_EXISTING SINGLE

INPUT DOUBLE

OUTPUT THEMATIC

INTEGER CATEGORICAL
FLOAT ATHEMATIC
COMPLEX CONTINUOUS
SIGNED NEAREST NEIGHBOR
UNSIGNED BILINEAR INTERPOLATION
1 BIT CUBIC CONVOLUTION
2 BIT WINDOW <windowspec>
4 BIT AOI <aoi-specification>
8 BIT BIN <binfunctionspec>
16 BIT EDGE REFLECT

32 BIT EDGE FILL

U1 UNSIGNED_1_BIT

u2 UNSIGNED_2_BIT

U4 UNSIGNED_4_BIT

us UNSIGNED_8_BIT

ul6 UNSIGNED_16_BIT
u32 UNSIGNED_32_BIT
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File Parameters

RASTER Declarations

S8 SIGNED_8_BIT

S16 SIGNED_16_BIT
S32 SIGNED_32_BIT
F32 FLOAT_SINGLE
F64 FLOAT_DOUBLE
c64 COMPLEX_SINGLE
c128 COMPLEX_DOUBLE

These parameters will be discussed in detail in the next section.

<layernames> is aSTRING constant which may contain either the name of a file or the name
of a file followed by a list of layers from the file.

For example:
"/usr/data/mobbay.img"
would specify all layers in the filiasr/data/mobbay.img .
"/usr/data/mobbay.img(:Layer_4,:Layer_2,:Layer_1)"
specifies layers 4, 2, and 1 (in that order) fraswdata/mobbay.img .

If explicit layer names are included in thiayernames> component, and a size is specified in
the declarations (witksizedef> ), the number of layers must match the number specified in the
size. If no layer names are specified, the total number of layers in the file must match the
specified size (fromsizedef>). SeeExamples of Raster Declarations.

The Modeler will create temporary files for raster variables which are not associated with
file layers. These temporary files will be deleted when the Modeler finishes executing the
model.

These temporary files will be created in the “Temporary File Directory” specified in the
Preference Editor. The default igtmp . If there is not enough spacefimp for these files, you

may wish to change the directory in which the Modeler creates temporary files by changing the
preference.

The following keywords and parameters may be inserted in any order betw&érEthe
keyword and thelayernames> parameter. Generally, these keywords specify how new files
or layers are to be created, or test conditions on existing files.

Existence Parameters

Existence parameters specify whether the layers namecdkiayernames> are expected to
already exist at the time the model is run. They include:

oLD If OLD is present, the layers must already exist.
Otherwise, an error is reported.
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NEW If NEW is present, the layers must not exist. If they do,
an error is reported.

DELETE_IF_EXISTING If DELETE_IF_EXISTING is present, and the layers
already exist, they will be deleted immediately, and
then recreated by the model.

If none of the existence parameters is present, the Modeler will open the layers if they exist, or
create them if they do not exist.

Access Parameters
Access parameters specify access to the layers. They include:

INPUT Specifies that only read access is allowed to these
layers. An error occurs if the model assigns a value to
the associated variabl®lPUT andNEW, or INPUT
andDELETE_IF_EXISTING are incompatible.

OUTPUT Specifies read and write access to layers.

If no access parameter is specified, read and write access are permitted.

Data Type Parameters

Thedata type parameters control which of the following data types is used for the layers
specified in the declaration:

INTEGER Specifies one of the integer data types.

FLOAT Specifies one of the floating point data types.

COMPLEX Specifies one of the complex data types.

SIGNED Specifies a signed integer type.

UNSIGNED Specifies an unsigned integer type.

1 BIT 1-bit unsigned integer.

2 BIT 2-bit unsigned integer.

4 BIT 4-bit unsigned integer.

8 BIT 8-bit integer data (signed or unsigned).

16 BIT 16-bit integer data (signed or unsigned).

32 BIT 32-bit integer data (signed or unsigned) or single precision flpat.

64 BIT Specifies double precision float or single precision complex.

128 BIT Specifies double precision complex.

SINGLE Specifies single precision float or complex. FLOAT is used unless
COMPLEX is specified or default is COMPLEX type.

DOUBLE Specifies double precision float or complex. FLOAT is used unless
COMPLEX is specified or default is COMPLEX type.
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RASTER Declarations

Ul 1-bit unsigned integer.
UNSIGNED_1_BIT

u2 2-bit unsigned integer.
UNSIGNED_2_BIT

u4 4-bit unsigned integer.
UNSIGNED_4_BIT

us 8-bit unsigned integer.
UNSIGNED_8_BIT

ul6 16-bit unsigned integer data.
UNSIGNED_16_BIT

u32 32-bit unsigned integer data.
UNSIGNED_32_BIT

S8 8-bit signed integer.
SIGNED_8_BIT

S16 16-bit signed integer data.
SIGNED_16_BIT

S32 32-bit signed integer data.
SIGNED_32_BIT

F64 Specifies double precision float.
FLOAT_DOUBLE

C64 Specifies single precision complex.
COMPLEX_SINGLE

C128 Specifies double precision complex.
COMPLEX_DOUBLE

These data type parameters may be used together in any consistent combination. If any
ambiguity about the data type persists after all data type parameters are specified, the default
data types are used to resolve the ambiguity.

An error is reported if contradictory data type parameters are specified SIGNa&® FLOAT,
32 BIT COMPLEX, or SINGLE 16 BIT. An error will also be reported if redundant data type
parameters are used together sucBI@slED S32.

Layers of image files in IMAGINE may be any of the following data types:
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1-bit unsigned integer

2-bit unsigned integer

4-bit unsigned integer

8-bit unsigned integer

8-bit signed integer

16-bit unsigned integer

16-bit signed integer

32-bit unsigned integer

32-bit signed integer

32-bit (single precision) floating point
64-bit (double precision) floating point
64-bit (single precision) complex
128-bit (double precision) complex

If the specified layers already exist, these parameters are checked against the data type of the
layers. If the layer data type is incompatible with the data type parameter, an error is reported.

Default Data Types

If the specified layers do not exist, the data type of the variable defines the default data type for
the new layers. The default data types are:

e BINARY variable: 1-bit unsigned integer

e INTEGER variable: 8-bit unsigned integer

e FLOAT variable: 32-bit (single precision) floating point

e COMPLEX variable: 64-bit (single precision) floating point

The default file data types for each modeler data type may be altered uséfg thEFAULT
<datatype> statement or using theference Editor.

Layer Type Parameters
Layer type parameters include:

THEMATIC
CATEGORICAL
ATHEMATIC
CONTINUOUS

These parameters identify layers as either thematic (categorical), or athematic (continuous).
Various programs in IMAGINE will treat thematic and athematic data differently.

¢ THEMATIC or CATEGORICAL - use thematic layers

e ATHEMATIC or CONTINUOUS - use athematic layers

« THEMATIC andCATEGORICAL are incompatible with signed integer, floating point, and
complex data, and these combinations will cause errors.

IZZO
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Interpolation Parameters

Interpolation parameters determine the resampling method that will be used if an existing
layer is not the same resolution as the Working Window.

NEAREST NEIGHBOR
BILINEAR INTERPOLATION
CUBIC CONVOLUTION

The default interpolation INEAREST NEIGHBOR. The default interpolation type may be
changed using th@ET DEFAULT INTERPOLATION statement or using threeference Editor.

New layers are always the same resolution as the Working Window, so interpolation is not used
for new layers.

Window Specification

Thewindow specification sets a window on input layers. The format of the window
specification is:

WINDOW <upper-left-x>, <upper-left-y> : <lower-right-x>
<lower-right-y> MAP

or

WINDOW <upper-left-x>, <upper-left-y> : <lower-right-x>
<lower-right-y> PIXEL

or

WINDOW <upper-left-x>, <upper-left-y> : <lower-right-x>
<lower-right-y> FILE

The coordinates in the window specifications must be constants. Window specifications are
ignored for output layers.

SeeSetting Windows for more information about layer windows.

Area of Interest Specification

TheAOI specification sets an area of interest on input layers. The format of the AOI
specification is:

AOI <filename>

<filename> is a string constant containing the name of a file that contains an area of interest.
When the data file is read, areas outside the AOI will be set to the background value. The AOI
specification is ignored if used in the declaration of an output file.

AOI NONE

This indicates that no area of interest is to be used.
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See also the8ET AOI statement for setting an area of interest on a model. Setting an AOI on an
input file rather than on the model changes when the AOI is applied. For example, using the
SEARCH function on a layer with an AOI would cause the function to search only from search
class pixels inside the AOI. On the other hand, SEARCH applied to a file without an AOI, but
inside a model with an AOI, would search from all search class pixels in the Working Window.
The AOI is then applied to the output of the SEARCH function.

Statistics Parameters

Statistics parameters determine which values in the data file will be used or ignored for the
computing of final statistics or i@lobal functions. Statistics parameters include:

USEALL <backgroundvalue>

Use all values present in the data file for computing statistics or global functions.
<backgroundvalue> is optional and is not used if present.

IGNORE <backgroundvalue>

Ignore<backgroundvalue> when computing stats and global functiottsackgroundvalue>
may be omitted, in which case zero values are ignored.

<backgroundvalue> , if present, must be a numeric constant.

The default for statistics ISSEALL . The default statistics computation may be changed using
the SET DEFAULT STATISTICS statement, or using threeference Editor.

Bin Function Specification

Thebin function specification  controls the bin function used in new output layers. The bin
function specification may indicate:

e the type of bin function,
e the type and number of bins or type,

¢ number of bins, minimum and maximum.

If the bin function is completely specified, the descriptor table for each layer is created when
the layer is created. If the bin function is only partially specified, the descriptor table is not
created until the end of model execution, at which time statistics are computed, and the
minimum and maximum used for the bin function are derived from the statistics.

SeeBin Functions for an explanation of how bin functions are used.

The general format of a bin function specification is:
BIN <binfunctionspec>

However, the bin function specification may be any of the following formats:
BIN DIRECT DEFAULT

Use direct binning. The number of bins and offset are derived from statistics. The offset will be
the minimum value (rounded to integer if necessary), the number of bins will be:
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Examples of Raster
Declarations

RASTER Declarations

maximum (rounded if necessary) - minimum + 1

Exception: ifTHEMATIC is present, zero is used as the minimum, rather than the minimum file
value. In this case the number of bins is:

maximum + 1
BIN DIRECT <numbins> BINS

Use direct binning, with an offset of zero, amimbins> bins.
BIN DIRECT <numbins> BINS FROM <min> TO <max>

Use direct binning, offsetmin>, <numbins> bins.<numbins> must equatmax> - <min> + 1.
BIN LINEAR <numbins> BINS

Use linear binningsnumbins> bins. Min and max are derived from statistics.
BIN LINEAR <numbins> BINS FROM <min> TO <max>

Use linear binningsnumbins> bins,<min> and<max> specified.
BIN LOG <numbins> BINS

Use logarithmic binningsnumbins> bins. Min and max are derived from statistics.
BIN LOG <numbins> BINS FROM <min> TO <max>

Use logarithmic binningsnumbins> bins,<min> and<max> specified.

<numbins> , <min> and <max>must be constants.

Edge Extension Specification

Theedge extension specification  specifies how the edge of the data file is to be handled

by neighborhood functions. Since the focus or kernel used by the neighborhood function
typically extends beyond the edge of the data, the function must generate data values for pixels
outside the edge. The specification is:

EDGE REFLECT
or
EGDE FILL

EGDE REFLECT specifies that data file values should be reflected around the edge of the data
file to generate pixels outside the edg8DE FILL specifies that pixels outside the edge of the
data are given the background value. The defa@lDGE FILL.

RASTER joe;
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This declares a raster variable narjued which is not associated with a file. The number of
layers injoe will be determined when an assignment is mageeto

RASTER bob (3);
This declares a raster variable narhell with three layers.
RASTER henry FILE OLD "/usr/data/mobbay.img";

This declares a raster variable narhenry , which is associated with all the layers of the
existing file /usr/data/mobbay.img . If /Jusr/data/mobbay.img does not exist, the file
parameteOLD causes an error to occur. The varidatdery has the same number of layers as
the file/usr/data/mobbay.img .

RASTER bob (3) FILE OLD "/usr/data/mobbay.img";

This declares a raster variable narheld, which is associated with all the layers of the existing
file /usr/data/mobbay.img . If /usr/data/mobbay.img does not exist, the file parame@itD
causes an error to occur. The varididdery is declared to have three layers. If
/usr/data/mobbay.img does not have exactly three layers, an error occurs.

RASTER muddy FILE OLD
"/usr/data/mobbay.img(:Layer_4,:Layer_2,:Layer_1)";

This declares a raster variable nameddy , which is associated with the listed layers of the
existing file/usr/data/mobbay.img . The variablenuddy will have three layers, since three
layers were listed in thdayernames> component.

RASTER skipper (3) FILE OLD
"/usr/data/mobbay.img(:Layer_1,:Layer_2)";

This will cause an error to occur, sirgépper is declared to have three layers, but two layers
were listed in th&layernames> component.

RASTER susie FILE NEW "/usr/data/newfile.img";

This will create a new image file namdr/data/newfile.img . The number of layers in the file,
and the number of layers in the variafleie will be determined when an assignment is made
to the variablausie . If the file /usr/data/newfile.img already exists, the file parameiEwW

will cause an error to occur.

RASTER jill FILE NEW
"/usr/data/newfile.img(:Layer_1,:Layer_2)";

This declares the variabji# with 2 layers. IfLayer_1 or:Layer_2 is the name of an existing
layer in the file/lusr/data/newfile.img , an error occurs.

RASTER sam (3) FILE DELETE_IF_EXISTING
"/usr/data/newfile.img";

This creates a new file namadr/data/newfile.img with three layers. If there already existed
a file called/usr/data/newfile.img , it is deleted first. Since no layer names are specified, the
layers will be given the default naméayer_1, :Layer 2, and:Layer_3.
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VECTOR Declarations

Data Type Examples

Any data parameters in the declaration will modify the data type for the output layers based on
the defaults. For example:

INTEGER RASTER a FILE NEW SIGNED "/usr/data/newfile.img";
Specifies that the layers bisr/data/newfile.img  will be 8-bit signed integer type.

You may specify any data type for the layers, regardless of the data type of the variable. For
example, the following are valid declarations:

BINARY RASTER b FILE DOUBLE COMPLEX
"/usr/data/complexfile.img";

COMPLEX RASTER c FILE 1 BIT "/usr/data/binaryfile.img";

The data types are converted automatically when reading from or writing to the file layers.

VECTOR
Declarations

Vector data in either a vector coverage or annotation layer can be read directly into the modeler,
converted from vector to raster, then processed similarly to raster data. This is accomplished by
declaring a VECTOR variable, which functions similarly to a read-only RASTER variable. The
modeler cannot write to coverages or annotation layers.

VECTOR variables must be associated with an existing vector coverage or annotation layer
within the declaration statement. The format for declaring a vector variable is:

<datatype> VECTOR <name> COVER <parameters> <covername>;
or
<datatype> VECTOR <name> ANNOTATION <parameters> <layername>;

<datatype> is optional. If<datatype> is omitted, data type defaultsiNTEGER.

Vector objects may not be declaredGELOR or STRING data types.
Vector objects always have only one layer.

COVER indicates that sovername > is the name of a vector coveragNOTATION indicates
that dayername > is the name of a file containing an annotation layer.

<parameters> may be any combination of parameters which specify how vector layers are
rasterized. Parameters include:
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Parameters

WINDOW <windowspec>

AOI <aoi-specification>

CELLSIZE <cellsizespec>

LINE

POINT

POLYGON

RENDER TO TEMPFILE

RENDER TO MEMORY

LINE, POINT andPOLYGON parameters are used only for coverages, not annotation
layers.

These parameters will be discussed in detail in the next section.
<covername> is aSTRING constant which contains the name of a coverage.
<layername> is aSTRING constant which contains the name of an annotation file.

The following keywords and parameters may be inserted in any order betwesmwvibe
keyword and thecovername> parameter or between tABINOTATION keyword and the
<layername> parameter. Generally, these keywords specify how the vector data is to be
rasterized.

Window Specification

Thewindow specification sets a window on the input layer. The format of the window
specification is:

WINDOW <upper-left-x>, <upper-left-y> : <lower-right-x>
<lower-right-y> MAP

The coordinates in the window specifications must be constants.

SeeSetting Windows for more information about layer windows.

Area of Interest Specification

TheAOI specification sets an area of interest on the input layer. The format of the AOI
specification is:

AOI <filename>
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VECTOR Declarations

<filename> is a string constant containing the name of a file that contains an area of interest.
When the data file is read, areas outside the AOI will be set to the background value. The AOI
specification is ignored if used in the declaration of an output file.

AOI NONE
This indicates that no area of interest is to be used.

See also the8ET AOI statement for setting an area of interest on a model. Setting an AOI on an
input file rather than on the model changes when the AOI is applied. For example, using the
SEARCH function on a layer with an AOI would cause the function to search only from search
class pixels inside the AOI. On the other hand, SEARCH applied to a file without an AOI, but
inside a model with an AQI, would search from all search class pixels in the Working Window.
The AOI is then applied to the output of the SEARCH function.

Cellsize Specification

TheCELLSIZE specification sets the default cell size to use in rendering the vector data. The
format of the CELLSIZE specification is:

CELLSIZE <x-size> , <y-size> <units>
<x-size> and<y-size> are numeric constants.

<units> is eitherMETERS, FEET, INCHES, RADIANS, or any other units listed in the file
$IMAGINE_HOME/etc/units.dat . Units and coordinates from input layers are converted to the
units specified here, if necessary.

The vector data will always be rasterized to the cell size ofvthking Window. If there is a
SET CELLSIZE statement in the model which sets an explicit cell size for the Working
Window, this parameter will be ignored. Otherwise, this cell size specification is used in
computing the Working Window cell size using the cell size ruleS8giag Windows for more
info.

If there is no SET CELLSIZE statement specifying an explicit cell size, and no input RASTER
layers to establish the cell size of the Working Window, a CELLSIZE specification is required
in the VECTOR declaration to establish the cell size to use for the Working Window. If the
Working Window cell size has not been established by the time the modeler attempts to read
from the vector data, an error is reported.

Feature Type Specification
Thefeature type specification is one of the following:

LINE
POINT
POLYGON

The feature type specification determines which type of features are to be rasterized from a
vector coverage. Feature type specifications may only be used with vector coverages, not with
annotation layers. If this specification is not present the feature type to be rasterized is
determined from the types of features present in the coverage.
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Rendering Method Specification

Therendering method specification  specifies how the vector data should be rendered by
the modeler. The two options are

RENDER TO TEMPFILE
RENDER TO MEMORY

RENDER TO TEMPFILE specifies that the entire vector coverage or annotation layer will be
rasterized into a temporary file up front by the modeler, and subsequently is treated as any other
raster temp fileRENDER TO MEMORY specifies that the vectors or annotation are rendered

tile by tile into memory without using any temporary disk space. Rendering tile by tile may be
efficient enough when there is a relatively small number of relatively simple vector features to
be rendered. However, if there is a large number of complicated features each with a large
geographic extent, it is likely that rendering to a temporary file will be much more efficient,
although it would require more disk space. If no rendering method is speRERDER TO

MEMORY is used by default.

The temporary files will be created in the “Temporary File Directory” specified in the
Preference Editor. The default igtmp . If there is not enough space/imp for these files,
you may wish to change the directory in which the Modeler creates temporary files by
changing the preference.
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Expressions

Expressions

Constants

Expressions are the basic building blocks of most Modeler statements. Expressions consist

of constants and variables linked together by operators and functions. Every expression
represents an object in the Modeler. An expression tias &pe and arobject type. The data

type and object type for an expression are determined by the types of the constants and variables
it is built from, together with th8tandard Rules for combining types for each operation or

function involved.

It is possible to create expressions which have data and object type combinations which
are not supported in variablgeclarations, such as color matrices and string rasters.

Constants areSCALAR objects with a fixed value. Constants may be any data type. There are
six types of constants:

e Binary

e Integer

e Float

e Complex
e Color

e String

Each type is explained in the following:

Binary Constants

TRUE value of 1 or "true" logical value
DEFAULT value of 1 or "true" logical value
FALSE value of 0 or "false" logical value

Integer Constants

Any numeric value between -2,147,483,648 and 2,147,483,647 which does not contain a
decimal point or scientific notation is an integer constant.

Examples:
601
-43
Float Constant

A numeric value containing a decimal point, in scientific notation, or outside the 32-bit signed
integer range.
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Examples:

1.
-.000345
4e3

Pl is also recognized as a float constarit41592653589793.

Complex Constants

Complex constants have the fo(aneal>, <imaginary>) , where<real> and<imaginary> are
float or integer constants.

Examples:

(1, 0)
(.07, 4e13)

Color Constants

Color constants have the foigred>, <green>, <blue>), where<red>, <green>, and<blue>
are float or integer constants.

Examples:

(1, 1, 0)
(.5, .3, .1)

The values for red, green, and blue should be in the range 0.0 to 1.0 when the color is going to
be used in a color table by the Modeler. However, values outside this range are allowed.

For example, you can create color constants &% 0, 255) and(128, 255, 0). If the 0-255
scale is used, at some point later in the model, the values should be divided by 255 before they
are output to a color table.

Example:

RASTER out NEW OUTPUT "/usr/data/newfile.img";
COLOR TABLE ct COLORTABLE out;

# initialize table using colors in 0-255 range
ct = TABLE ((0,0,0),

(255,255,0),

(0,255,128),

(240,120,120),

(0,220,255) );

ct=ct/ 255,
#divide by 255 so that output is in 0-1 range
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Variable References

Using Operators and
Functions

Expressions

String Constants
String constants are any sequence of characters enclosed in double quotes.
Examples:

"water"
"deciduous forest land"

Variable references are expressions which retrieve the value stored in a variable. A variable
reference is simply the variable name.

For example, if the variableob is declared as:

INTEGER RASTER bob FILE OLD
"/usr/data/mobbay.img(:Layer_4,:Layer_2,:Layer_1)";

Then the expression:
bob

would cause data to be read from the specified layetsrtdata/mobbay.img into the
expression object.

In most cases, you may not use a variableoefined size in an expression. A variable has
undefined size if its size was not specified in its declaration, and no assignment has been made
to the variable that would determine its size. There is one exception to this rule:

e in aTABLE declaration when you associate a table with a descriptor column that will be
created by the model.

In this case, one layer is assumed.

%

Previous versions of the modeler required variable references to be prefaced with the $
character. This is now optional. In the current version, any valid expression may be
preceded by $, which will be ignored.

Constants and variable references are combined in expressionspiatprs and
functions . For example:

If biff is declared as
MATRIX biff [3, 4];
then
biff + 1

creates a new 3 row and 4 column matrix object with one added to the value of each element of
biff .
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If sid andtom are declared as:

TABLE sid [10];
TABLE tom [10];

then
max (sid, tom)

creates a new 10 row table. The value in the first row of the new table will be the maximum of
the first row ofsid and the first row ofom, the second row contains the maximum of the second
rows ofsid andtom, and so forth.

SeeModel Function Categories for a description of each operator and function in the
Modeler.

Table Subexpressions Table subexpressions define new objects which are copied from portions of a table
expression. Table subexpressions have one of the following forms:

<table-expression> [<index>]
This expression results INSCALAR object.
<table-expression> [<start> : <end>]
This expression results inTABLE object with<end> - <start> + 1 rows.

<index>, <start>, and<end> areSCALAR numeric expressions. They are converted to
INTEGER data type if necessary.

Examples:

If sid is declared as:
FLOAT TABLE sid [0:10];

thensid is a table with 10 rows numbered 0 to 9, and
sid [9]

will be a floating poinSCALAR . The value will be copied from the last rowsaf .
sid [0:3]

will be a floating point table with four rows copied from the first four rowsidf

v

You may not use BABLE variable of undefined size in a subexpression.

Matrix Subexpressions Matrix subexpressions define new objects which are copied from portions of a matrix
expression. Matrix subexpressions have one of the following forms:

<matrix-expression> [<row>, <column>]

IZ 32 ERDAS Spatial Modeler Language



Expressions

This expression results inNSCALAR object.

<matrix-expression> [<startrow> , <startcolumn> : <endrow> ,
<endcolumn>]

This expression results inMATRIX object with<endrow> - <startrow> + 1 rows and
<endcolumn> - <startcolumn> + 1 columns.

<row>, <column> , <startrow> , <startcolumn> , <endrow> , and<endcolumn> are scalar
numeric expressions. They are convertetlTEGER data type if necessary.

Examples:
If fred is declared as:
COMPLEX MATRIX fred [12, 9];
then
fred [6, 7]
will be a complex scalar.
fred [3, 4:8, 7]
will be a complex matrix with six rows and four columns.
You may not use a matrix variable of undefined size in a subexpression.

Raster Layer Stacks Raster layer stacks define new objects which are copied from portions of a raster
expression. Raster layer stacks have one of the following forms.

<raster-expression> (<layer-list>)
<layer-list> is a list of ranges of layer numbers separated by commas:
<layer-range>, <layer-range>, ...

Each<layer-range> may either be a single layer number estrtlayer> and<endlayer>
separated by a colon:

<layer>
or
<startlayer>:<endlayer>

<layer>, <startlayer> , and<endlayer> are scalar numeric expressions. They are converted to
INTEGER data type if necessary.

The new raster will be a copy of the layers specified in layer list in the order listed.

Example:
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If biff is declared as:
RASTER bhiff (12);
then
biff (8, 2:6, 1, 10:11)

will be a raster with 9 layers: layers 8, 2, 3, 4, 5, 6, 1, 10, and {iff af that order.

v

You may not use a raster variable of undefined size in a raster layer stack.
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Assignment Statements

Assignment
Statements

Data Type Assignment
Compatibility

Object Type Assignment
Compatibility

An assignment statement is used to assign the value ofexpression to avariable. The
basic form of an assignment statement is:

<variable> = <expression>;

You can also make assignmentthexpressions of tables and matrices, or tster layer
stacks:

<table-variable> [<index>] = <expression>;

<table-variable> [<start> : <end>] = <expression>;

<matrix-variable> [<row>, <column>] = <expression>;

<matrix-variable> [<startrow> : <startcolumn> , <endrow> :
<endcolumn>] = <expression>;

<raster-variable> (<layer-list>) = <expression>;

Example Assignments

STRING TABLE bob [10];
bob = "hello, world";
bob [9] = "goodbye, cruel world";

These two assignment statements assign the string cotstamntworld”  to all rows of the
table bob , then the last row is changed'tmodbye, cruel world.”

RASTER biff (12);
RASTER buff (9);
biff (8, 2:6, 1, 10:11) = buff;

This assignment copies all layersboff to the layers listed fasiff .
The following are the rules for assigning expressions of partidatatypes to variables:
* An expression may be assigned to a variable of the same data type (assuming object type

compatibility - see next section).

e A numeric expressiorB(NARY, INTEGER, FLOAT, or COMPLEX) may be assigned to a
numeric variable. Numeric conversion will be performed.

e A numeric expression may be assigned @DAOR variable. The red, green, and blue
components will all receive the same value.

* A COLOR expression may not be assigned to a numeric variable, with one exception noted
in the next section.

STRING expressions may be assigned onlgTRING variables.

The following are the rules for assigning expressions of partichjeat types to variables:

< An expression may be assigned to a variable (or subtable, submatrix, or raster layer stack)
of the same object type and size.

« Anexpression may be assigned to a variable of the same object type whose size has not yet
been defined. The assignment statement will define the size of the variable, and all
subsequent assignments to this variable must conform to this size.
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« A SCALAR expression may be assigned to a variable of any object type. All elements of
the variable are assigned the same value.

* A SCALAR expression may be assigned to a variable of another object type of undefined
size. The variable size will be set to one (i.e., one row for a table, one row and one column
for a matrix, and one layer for a raster).

* Aone layer raster expression may be assigned to a multiple layer raster variable. The single
layer is copied to each layer of the variable.

* Atable expression may be assigned to a raster variable which has the same number of
layers as the table has rows. Each layer of the raster variable is filled with the value from
the corresponding row of the table expression.

e A COLOR SCALAR expression may be assigned to a three IRSTER variable. The
red value of the expression fills the first layer of the variable, the green value fills the
second layer, and the blue value fills the third.

Any assignment statement which does not conform to these rules will cause an error to be
reported.
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ASCII Input-Output Statements

ASCII Input-Output
Statements

SHOW Statement

READ Statement

WRITE Statement

The SHOW, READ, andWRITE statements allow you to input and output objects to and from
ASCII format.

* TheSHOW statement prints the values iIS@ALAR , MATRIX, or TABLE object to
standard output.

* TheREAD statement readsSCALAR, MATRIX, or TABLE object from an input ASCII
file.

 TheWRITE statement writes A&CALAR , MATRIX, or TABLE object to an output ASCII
file.

The SHOW statement has the form:
SHOW <expression>;
or
SHOW <expression>, <expression>, ... <expression>;

The contents of each expression object are printed to the standard output. If the Modeler is run
from IMAGINE, the standard output is the Session Log. All expressionSHoav statement
must be &8CALAR, TABLE, or MATRIX object type.

TheREAD statement readsSCALAR , MATRIX, or TABLE object from an input ASCII file.
The form of theREAD statement is:
READ <expression> FROM <filename>;

<expression> must be a scalar, matrix, or table object. If the size of the object has not yet been
defined, it will be determined from the number of columns and lines of data in the ASCII file.

<filename > is a string constant containing the name of an ASCII file. The file should contain

the same number of rows as the object. The individual elements of a single row should be
separated by white space (spaces or tabs). There must not be any extra blank lines in the file, or
an error will occur. Only one object must be contained in thejiHaD statements cannot read
multiple objects from the same file.

The WRITE statement writes &CALAR , MATRIX, or TABLE object to an output ASCII file.
The form of thewWRITE statement is:

WRITE <expression> TO <filename>;
<expression> must be a scalar, matrix, or table object.

<filename > is a string constant containing the name of an ASCII file. The file will contain the
same number of rows as the object. The individual elements of a single row will be separated
by spaces. Only one object can be written to an ASCII file usingyM&E statement. Any
previous contents of the ASCII file will be deleted wheNRITE statement is encountered.
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VIEW Statement

TheVIEW statement, which was supported in earlier versions of the modeling language is
no longer supported.
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Setting Windows

Setting Windows

SET WINDOW

By default, thenvorking Window at any point in a model will be the union of the windows for all
layers from existing files associated with variables declared up to that point in the model. If
input files are georeferenced, the Working Window will be the union of the map coordinate
windows defined for each input layer. If any input file is georeferenced, all input files must be
georeferenced using the same projection. The default cell size is the minimum of the cell sizes
of all input layers.

If all input files are non-georeferenced, the default Working Window will be as wide as the
widest input layer window and as long as the longest input layer window. The upper left corners
of each input layer window are overlaid.

The SET WINDOW andSET CELLSIZE statements are used to change the Working Window.
The formats of these statements are explained below.

SET WINDOW INTERSECTION;

If this is the first statement in the model, the Working Window will be set to the intersection of
the windows from all existing layers declared in the model.

If existing input layers have already been declared, the current Working Window will already
have been set to the union of the already declared layers' windows. After this statement,
declaring any more input layers will intersect the Working Window with the new windows.

SET WINDOW UNION;
This statement sets the Working Window computation rule back to union, the default.

The “Default Window Rule” preference can be changed usingrtfierence Editor to change
the default from Union to Intersection.

SET WINDOW <upper-left-x>,<upper-left-y>:<lower-right-
x>,<lower-right-y> MAP;

This statement sets the Working Window to the map coordinate area explicitly specified in the
statement. All input layers must be georeferenced to the same projection.

SET WINDOW <upper-left-x>,<upper-left-y>:<lower-right-
x>, <lower-right-y> PIXEL;

or

SET WINDOW <upper-left-x>,<upper-left-y>:<lower-right-
x>,<lower-right-y> FILE;

This statement sets the Working Window to the pixel coordinates explicitly specified in the
statementsupper-left-x> , <upper-left-y> , <lower-right-x> , and<lower-right-y> are all

numeric constants. You may set pixel windows for georeferenced or non-georeferenced input
layers. If the input layers are georeferenced, then the specified pixel window is applied relative
to the pixels of the current Working Window, and converted into a map coordinate window.

Coordinates used in th8ET WINDOWgtatement must be constants.
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SET CELLSIZE

SET CELLSIZE MAX;

This statement causes the cell size for the working window to be computed from the maximum
cell size of input layers rather than the minimum.

SET CELLSIZE MIN;

This statement resets the cell size computation rule to use the minimum input cell size, which
is the default.

The “Default Cellsize Rule” preference can be changed usirgy¢feence Editor to change
the default rule for the Working Window cell size from Minimum to Maximum.

SET CELLSIZE <x-size> , <y-size> <units>;
Set the cell size for the Working Window to the specified size.
<x-size> and<y-size> are numeric constants.

<units> is eitherMETERS, FEET, INCHES, RADIANS, or any other units listed in the file
lusrlimagine/etc/units.dat . Units and coordinates from input layers are converted to the units
specified here, if necessary.

All forms of theSET CELLSIZE statement may be used only with georeferenced input layers.

Cell sizes in th6SET CELLSIZE statement must be constants.

All new output layers created by the Modeler have size and georeferencing information
determined by the current Working Window at the time of their creation. Output layers are
created when the first assignment is made to the variable associated with the output layers. You
may output to existing layers, but only if the size and resolution of the existing layer exactly
matches the Working Window. Unexpected results may occur otherwise.

Other SET
Statements

SET AOI

This statement sets an area of interest (AOI) for the model.
SET AOI <filename>;

<filename> is a string constant containing the name of a file that contains an area of interest.
This sets the area of interest for the model. All functions will return O for pixels that are inside
the Working Window but outside the area of interest.

Note that setting the AOI does not affect the Working Window. To set the Working Window to
the bounding rectangle of the AOI, you must determine the bounding area of the AOI using a
cursor box in the Viewer, and then useET WINDOW statement to set the Working Window.

SET AOI NONE;
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SET DEFAULT
<datatype>

SET DEFAULT ORIGIN

SET DEFAULT
INTERPOLATION

Other SET Statements

This indicates that no area of interest is to be used.
See alsd\rea of Interest Specificationfor RASTER or VECTOR file declarations.
This statement has the form:
SET DEFAULT <datatype> <data-type-parameters>
<datatype> is eitherBINARY, INTEGER, FLOAT, or COMPLEX.

<data-type-parameters> is any valid combination of data type or layer type parameters used
in raster declarations.

This statement resets the default file layer data type associated with raster variables of a
particular Modeler data type, based on the pre-set defaults. For example:

SET DEFAULT INTEGER SIGNED;

The pre-set default file layer data type fTEGER variables is 8-bit unsigned integer. This
statement changes the default to 8-bit signed integer.

The pre-set defaults for each data type may be changed usipgfthence Editor.
This statement has the form:
SET DEFAULT ORIGIN <objecttype> <origin>
<objecttype> is eitherTABLE , MATRIX, or RASTER.
<origin> is an integer constant (usually O or 1).

This statement resets the default origin for table rows, matrix rows and columns, or raster layers.
The pre-set default for tables and matrices is 0. The pre-set default for raster layers is 1.

The pre-set defaults for the origin of each object type may be changed udbnefdtence
Editor.

This statement has the form:

SET DEFAULT INTERPOLATION <interpolation-type>
or

SET DEFAULT INTERPOLATION <filetype> <interpolation-type>
where

<interpolation-type> is eithe™NEAREST NEIGHBOR, BILINEAR INTERPOLATION , or
CUBIC CONVOLUTION.

<filetype> is eitherTHEMATIC or ATHEMATIC.

This sets the default interpolation type to be used when reading from existing layers of different
resolution than the Working Window. Théletype> parameter controls whether this default

is set for thematic or athematic files<filetype> is omitted, the specified interpolation type is

set for both file types.
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SET DEFAULT
STATISTICS

SET TILESIZE

SET RANDOM SEED

The pre-set default for both typeNEAREST NEIGHBOR. The pre-set default may be
changed using thereference Editor.

This statement allows you to set a background value which will be ignored when statistics or
global functions are computed, or to specify that all values be used.

SET DEFAULT STATISTICS USEALL <backgroundvalue>

Use all values present for computing statistics or global functtmaskgroundvalue> is
optional and is not used if present.

SET DEFAULT STATISTICS IGNORE <backgroundvalue>

Ignore<backgroundvalue> when computing stats and global functiottsackgroundvalue>
may be omitted, in which case zero values are ignored.

<backgroundvalue> , if present, must be a numeric constant.

The pre-set default for statisticSUSEALL . The pre-set default statistics computation may be
changed using thereference Editor.

Raster objects are processed by the Modeler in tiles. The tile size determines how many pixels
of raster data are processed in each tile. The default tile size is 64 by 64 pixels. You may change
the tile size using th8ET TILESIZE statement:

SET TILESIZE <rows> , <columns>;
<rows> and<columns> are integer constants.

TheRANDOM function normally generates numbers from a seed derived from the current time,

so that each sequence of numbers generated may be different. To guarantee that the same
sequence of random numbers is generated each time a model is run, you may set a seed for the
random number sequence using $8#F RANDOM SEED statement:

SET RANDOM SEED <seed>;
<seed> is an integer constant.

Whenever the same seed is used, the same sequence of pseudo-random numbers will be
generated by the RANDOM function.
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QUIT Statement

After the Modeler executes tigJIT statement, it does not execute any more statements. The
QUIT statement has the form:

QUIT;

After theQUIT statement is encounteresthtistics are computed for all output files, descriptor
tables associated with table variables are written out, and all files are closed.

Statement Blocks

Statement blocks collect a group of statements into a block to be executed together.
Statement blocks are created by enclosing a group of statements in braces:

{

<statement>
<statement>

<statement>

}

The most common use for statement blocks is to group a set ofAsstgiment statements
into a block. The entire block will be executed tile-by-tile rather than individual statements
being executed tile-by-tile. For example, consider the follow two models:

Model A:

RASTER in OLD INPUT "mobbay.img";
RASTER outl NEW OUTPUT "outl.img";
RASTER out2 NEW OUTPUT "out2.img";

outl =in + 5;
out2 =in * 2;

QUIT;
Model B:

RASTER in OLD INPUT "mobbay.img";
RASTER outl NEW OUTPUT "outl.img";
RASTER out2 NEW OUTPUT "out2.img";

{
outl =in + 5;
out2 =in* 2;

}
QUIT;

In model A, each 64 by 64 pixel tile is read frombbay.img . Then 5 is added to each pixel in
the tile, and the tile is written intaut1.img . After this is complete, the tiling starts again at the
beginning ofmobbay.img and multiplies each tile by 2, and writes the outpwiita.img .
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In model B, each tile frormobbay.img is read only once. 5 is added to the tile and written to
outl.img ; then the tile values fromnobbay.img are multiplied by 2 and written taut2.img .
Since each tile frormobbay.img is read only once, rather than twice, model B runs faster than
model A.

AR

Not every function can be executed tile-by-fgnt functions are executed tile by tile.
Neighborhood functions on existing layers are executed tile-byN&ighborhood
functions operating on intermediate results require a temporary file to be created
beforehandGlobal, Zonal, andLayer functions do not operate tile-by-tile. See individual
operators and functions to determine function type.

Variables declared inside a statement block are only defined within the statement block. The
variable name will not be defined after the end of the statement block.

Generally, statement blocks are used for grouping together raster assignments ofiavged in
control. There are certain combinations of statements you should avoid putting into statement
blocks:

Do not declare a variable whose size is a non-constant expression in the same statement
block in which an assignment is made to that variable.

Do not putSET WINDOW, SET CELLSIZE, SET DEFAULT, or SET TILESIZE statements in the
same block as raster assignments.

It is most efficient to group raster assignments sequentially inside a statement block, rather than
alternating raster assignments with assignments to other object types, or other types of
statements.

Failure to follow these guidelines can result in errors, unexpected results, or inefficient model
execution.
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Flow Control

Flow Control

Conditional Branching

IF

IF ... ELSE

UNLESS

Looping

Flow control is used to control the execution of a model, using conditional branching or looping.

The various forms of conditional branching are described below:

IF (<binary-scalar-expression>) <statement-block>

<binary-scalar-expression> is a numeriSCALAR expression. If zero, it is treatedr_SE;
nonzero is treated SRUE.

<statement-block> is a set of statements enclosed in braces.g&esment Blocks.)

If the <binary-scalar-expression> iS TRUE, the statements kstatement-block> are
executed. IFALSE, they are skipped.

IF (<binary-scalar-expression>) <statement-block-1> ELSE
<statement-block-2>

If the <binary-scalar-expression> iS TRUE, the statements kstatement-block-1> are
executed andstatement-block-2> is skipped. IFFALSE, <statement-block-1> is skipped,
<statement-block-2> is executed.

IF (<binary-scalar-expression-1>) <statement-block-1>
ELSE IF (<binary-scalar-expression-2>) <statement-block-2>
ELSE IF (<binary-scalar-expression-3>) <statement-block-3>

The statement block corresponding to the 8GALAR expression which iSRUE is executed.
All other statement blocks are skipped. If none of the expressions is true, none of the statement
blocks is executed.

IF (<binary-scalar-expression-1>) <statement-block-1>

ELSE IF (<binary-scalar-expression-2>) <statement-block-2>
ELSE IF (<binary-scalar-expression-3>) <statement-block-3>

ELSE <statement-block-N>

The statement block corresponding to the first scalar expression wihikiis's executed. All
other statement blocks are skipped. If none of the expressions isstatenent-block-N>  is
executed.

UNLESS (<bhinary-scalar-expression>) <statement-block>

If the <binary-scalar-expression> is FALSE, the statements kstatement-block> are
executed. IfTRUE, they are skipped.

The forms of looping are described below:
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WHILE WHILE (<binary-scalar-expression>) <statement-block>

If <binary-scalar-expression> is TRUE, the statements kstatement-block> are executed.
After executiongbinary-scalar-expression>  is evaluated again. TRUE, <statement-block>
is executed again. This is repeated wihary-scalar-expression> isS FALSE.

UNTIL UNTIL (<binary-scalar-expression>) <statement-block>

If <binary-scalar-expression> iSFALSE, the statements kstatement-block> are executed.
After executiongbinary-scalar-expression> is evaluated again. FALSE, <statement-
block> is executed again. This is repeated usttihary-scalar-expression> is TRUE.

Note that thecbinary-scalar-expression> in all flow control structures must be
SCALAR. to make decisions based on other object types, usTHER-IF-OR-
OTHERWISE, PICK, or CONDITIONAL functions.

The statement block in a flow control structure must be syntactically correct, even if it is not
executed. Parse-time errors may be reported from statements in a statement block, even though
those statements will not be executed.

Macro Definitions Macro definitions allow you to associate a string of text with a name. Subsequently, whenever
the name is encountered in the model, it is replaced with the string of text. The syntax of a macro
definition is:

#define <name> <replacement-text>

Any subsequent occurrences<obime> will be replaced withkreplacement-text> . For
example:

raster inl file old “/usr/data/inputl.img”;

raster in2 file old “/usr/data/input2.img”;

raster out file new “/usr/data/output.img”;

float matrix kernel [3, 3];

kernel =1./9.;

#define average ((inl +in2) / 2)

out = average * 2 - convolve (average, kernel);

The last statement in this model is equivalent to:

out = ((in1 +in2) / 2) * 2 - convolve (((in1 + in2) / 2),
kernel);

The replacement text consists of all characters, including spaces, follkawaing> on the line
starting with#define . To continue a macro definition onto the next line, end the line with a
backslash (\).
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Running the Spatial Modeler

Running the Spatial
Modeler

Running from IMAGINE Models can be written, edited, and run from the Spatial Modeler component or directly from the
command line as described below. To write or edit models within IMAGINE, left-click the
Spatial Modeler icon from the ERDAS IMAGINE icon panel and then left-click 8eipt
Librarian option. You then have access to models generated from Model Maker and the Spatial
Modeler Language.

Model Maker

Models written withModel Maker can be run or edited using the tools in Model Maker. You can
also generate a script from Model Maker that will let you edit the model using the Spatial
Modeler Language. This may be helpful if you have a general idea for a model and want to
“sketch” it out graphically. You can then add to the model with the Modeler language by
choosing théedit option from theModel Maker Menu.

This technique may also help you learn how to use the Spatial Modeler Language. By
generating a script from within Model Maker, you can see the correct syntax for generating a
particular model.

Although Model Maker is a powerful modeling tool, it does not include all the
functionality available with the Spatial Modeler Language.

Running from the You can run the Spatial Modeler directly from the command line. The syntax for the Spatial
Command Line Modeler is:

modeler <model-file> <model-args> <options>
<model-file> The name of the text file containing the model.

<model-args> Arguments to be passed into the model. The model substitutes
these arguments for the stringRG1, ARG2, ARG3, etc., in the
model as described below.

<options> Any of a set of options described below which control the
Spatial Modeler execution.
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Model Arguments

<model-args> is a list of arguments:
<argumentl> <argument2> <argument3> ...

Each argument may be any string of characters. When run from the command line, an argument
which contains a space should be enclosed in double quptésé shell will remove the
quotes before passing the argument to the Modeler.

The model may contain the stringRG1, ARG2, ARG3, etc. The Spatial Modeler will
substitute<argument1> for ARG1 in the modelgargument2> for ARG2, and so forth. The
string ARGCOUNT may also be used in the model. The integer constant representing the
number of arguments passed in on the command line will be substitufRIGAIOUNT.

The Spatial Modeler will automatically enclose certain arguments in double quotes before
passing them to the model, unless-thyoption is included on the command line. Any argument

will be enclosed in quotes before being passed to the model, unless it meets one of the following
conditions:

e The argument already starts and ends with the double quote chdracter (
e The argument is a valid floating point number.
e The argument contains only letters, numbers, or underscocbdracters.

* The argument does not contain any letters, numbers, or underscore characters.
So, for example:
bob.img or 12*10
would be enclosed in quotes, while
34.2e12, bob, or +
would not be.
Example:
Suppose the filbinaryop.mdl contains:
RASTER a FILE OLD INPUT ARGZ2;
RASTER b FILE OLD INPUT ARG4;
RASTER c FILE NEW OUTPUT ARG1;
¢ = a ARG3 b;
QUIT;
Then running the Spatial Modeler using the command line:

modeler binaryop.mdl out.img inl.img + in2.img
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Running the Spatial Modeler

would result in this model being executed after substitutions were made:
RASTER a FILE OLD INPUT "inl.img";
RASTER b FILE OLD INPUT "in2.img";
RASTER c FILE NEW OUTPUT "out.img";
c=a+b;
QUIT;
Note thatARG2, ARG4, andARG1 were enclosed in quotes, whA&G3 was not.

ARGCOUNT is useful for making sure that the model is executed with the correct number of
arguments. In the previous example, we could add as the first line of the model:

IF (ARGCOUNT < 4) { QUIT; }

This would cause the model to stop executing after the first line if less than 4 model arguments
were included on the command line.

Command Line Options <options> may be any combination of the following:

-S or -state
-m or -meter
_nq
These are described below.

-S or -state

When run from the command line, tlseor -state option causes the Spatial Modeler to print to
standard output a status message which indicates the current status of model execution.

-m or -meter

When run from the command line, tine or -meter option causes the Spatial Modeler to print
to standard output a message which indicates the progress of the current stage of model
execution as a percent of total time for that stage. This message has the form:

% = <percent-done>

For example if the modéinaryop.mdl in the previous example were run with the command
line:

modeler binaryop.mdl out.img inl.img + in2.img -s -m
the following would be sent to standard output:

Initializing...

Processing points

% =0 (increases to 100% as file is processed)
Computing stats, file: out.img

% =0 (increases to 100% as statistics are computed)
All done
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When you run from aBRDAS Macro Language macro, you can use th&tatus and-meter
options to output the status and percent completion to a progress meter window.

_nq

The-nqg option disables the automatic enclosur&oflel Arguments in double quotes as
described in the previous section.

Statistics
Computation and
Descriptor Column
Output

At the completion of model execution, the Spatial Modeler will compute statistics and a
histogram for each raster layer output by the model. The histogram will be stored in a descriptor
table for the layer. The statistics for each layer include:

e min
e max
e mean

* standard deviation
¢ mode
*  median

The histogram, mode, and median will depend on the bin function for the layer.

SeeBin Functions andRaster Declarations for more information on bin functions and how
to change them.

The statistics calculation will depend on whether or not you have specified a background value
to be ignored during statistics calculation. You have the option of specHitigtics

Parameters when you declare the raster variable for the output layers, which specify whether or
not a background value is to be ignored. If no statistics parameters were specified on
declaration, the default statistics option is used. You can change the default statistics option
using either th&ET DEFAULT STATISTICS statement, or thereference Editor.

After the statistics and histogram have been written out, any tables which are associated with
descriptor columns of the layer are also written out to the file. If the table has more rows than
the number of bins in the descriptor table, only the rows up to the number of bins will be written
out. If the table has less rows than the number of bins in the descriptor table, the remaining rows
in the descriptor column will be set@dor numeric columns, ¢t for STRING columns.

SeeAssociating Table Variables With Descriptors and Color Tables for more information.
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Errors

Errors

Syntax Errors

Processing Errors

Common Causes of
Errors

When the Spatial Modeler encounters an error, it prints an error message or list of error
messages explaining what error occurred. It also prints the line number in the model, and the
word, symbol, or string at which it recognized the error. This may be at or after where the actual
problem in the model is located.

For example, supposewmodel.mdl has as its first two lines:

RASTER a FILE "filel.img"
RASTER b FILE "file2.img";

The first statement is missing the terminating semicolon. The Spatial Modeler would print the
following error:

**ERROR NUMBER 1 IN FUNCTION elex_Parse***
>>>Error in file newmodel.mdl, line 2

parse error: at or near [RASTER]

<<<

The error is reported as being at the beginning of the second line rather than at the end of the
first line. This is because statements can be spread over more than one line in the model, so it
would be OK if the second line started with a semicolon. However the second line starts with
RASTER which is not what the Spatial Modeler expected, so it reports that the error occurred
there.

Sometimes, errors can occur during the execution of a model rather than during the parsing of
the model. In this case, the model will be syntactically correct, but some error occurs during
processing. The Spatial Modeler will report the error as being at the end of the statement or
statement block in which the error occurred. If you have trouble identifying the statement in a
statement block which was responsible for the error, you may need to remove the statements
from the statement block, so that each statement is executed individually, to determine the
problem statement.

When the Spatial Modeler is run from IMAGINE, the error messages are displayed in the
Session Log. When run from the command line, the error messages are printed to standard
output.

Some common causes of errors are listed below.

e Missing semicolon at the end of a statement.
e Mismatched parentheses.

*  Mixing up parentheses and brackets. Parentheses must be ussttfaize declarations
andraster layer stacks. Brackets must be used foXBLE andmatrix declarations and
subexpressions.

e Subexpression index orlayer number out of valid range. Check theigin and size for the
table, matrix, or raster.

« Layers specified asEW already exist.
* Attempting to use a file of incorrect format as input, or a corrupted or incomplete file.
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Out of disk space for output images.

Out of disk space inmp directory. You may be able to prevent this error by changing the
“Temporary File Directory” preference in tiReeference Editor.

Wrong data type or object type for function or operation.

Invalid mixture of object types as inputs to a function.

Assignment of expression of one object type or size to an incompatible object type or size.
Using variable withundefined size in an expression.

Wrong number of arguments to a function.

Mixing input files which are not georeferenced to the same projection type, or mixing
georeferenced and non-georeferenced files.

Misspelled name fodescriptor columns.

Using areserved keyword as a variable name.

Using non-scalar expressions where a scalar expression is required.

Using anexpression where a constant is required.

Attempting to use a variable declared insideagement block outside that statement block.

Parse-time errors in statements inside the statement blodlowfaantrol structure. The
statement block must parse correctly, even if the condition for the control structure is such
that the statement block will not be executed.

Data type for CLUMP output file is too limited for output data range. Try a larger data type,
preferably 32-bit unsigned.
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Standard Rules for Combining Different Types

Standard Rules for Most operators and functions can take inputs of different data and object types. Many of the
Combining Different operators and functions follow a set of standard rules for combining different data and object
Types types, which are described here.

These rules apply to botodel Maker and the Spatial Modeler Language. However, some
capabilities mentioned may be accessible only through the Spatial Modeler Language.

These rules are very similar to the rules governing assigning an expression to a variable
of a different type described Assignment Statements.

Data Types In general, most functions and operators will accept a mixture of nudaggitypes as inputs.
The inputs are “promoted” to the maximum numeric data type present, in th&maely,
INTEGER, FLOAT, COMPLEX. This maximum data type is considered the input data type for
the function.

For example, if a function has two inputs, &ARY and one&COMPLEX, theBINARY input
will be converted t&OMPLEX, andCOMPLEX will be the input data type for the function. If
an operator or function has an input of tyJ# OR, the inputs are promoted in the same way,
in the ordeBINARY, INTEGER, FLOAT, COLOR.

You should not combir@OLOR andCOMPLEX inputs into a function, since this will
usually result in an undefined output data type.

Most functions will not accept a combination of numeric 8MRING inputs.

For most operators and functions, the Data Types section includes a chart which shows the
output data type for each input data type to the function. For example:

Input Output
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported

Now using the promotion rules above and this chart, the following can be determined:

« Ifthe inputs are alNTEGER, this function returnSLOAT.

e If the inputs ar&8INARY andCOMPLEX, this function return€OMPLEX.
e If the inputs are aBINARY, an error is reported.

« Ifany of the inputs iSTRING, an error is reported.
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Object Types

In this chart, “not supported” means that an error will be reported if this data type is input into
this function. “Undefined” means that the return data type is not one of the defined data types.

COLOR Data Type

The COLOR data type is implemented as a “stack” of ttFe®@ATs. Any function which
returns &LOAT onFLOAT input will returnCOLOR for COLOR input by simply applying the
function to the red, green, and blue components individually.

However, if a function returns anything other tiFa®AT for FLOAT input, the output type for
COLOR input is "undefined," or a data type that is not fully supported by the Modeler. For

example, the Data Type chart for the "==" (test for equality) operator is

Input Output

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING BINARY

SinceFLOAT input return®INARY output,COLOR input will return a "stack" of thre®NARY
values, which is not a supported data type. However, a few functions will accept this
"undefined" data type and return a supported data type SRheTRUE function will accept
this type and returnBINARY SCALAR . Also, theUNSTACK function will accept the stack of
3 binary values and returrB#NARY TABLE with 3 rows.

The following are the standard rules for combining varihjsct types as inputs to most
operators and functions:

« Objects that are the same object type and size can be combined and will produce an output
of that same object type and size. Each element of the first object will be combined with
the element at the same row, column, and layer number of the second object to produce the
corresponding element of the output object.

« Any object type may be combined witlS@ALAR . The output object will be the type and
size of the larger object. TIBCALAR will be combined with every element of the larger
object.

e A RASTER with multiple layers may be combined witRASTER with a single layer. The
output will be aBRASTER with the same number of multiple layers. The function will
combine the single layer input with each layer of the multiple layer input.

« A TABLE of any data type other th&®DLOR may be combined with a multiple layer
RASTER which has the same number of layers aF&®LE has rows. The output will be
the same size as tRASTER. The function combines each row of th&BLE with each
element of the corresponding layer of RESTER.
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A TABLE of any data type other th&@®LOR may be combined with a single layer
RASTER. The output will be ASTER with as many layers as th@BLE has rows. The
function combines each row of thaBLE with each element of tHRASTER to produce
the corresponding layer of the oUtfRKSTER.

¢ A COLOR SCALAR may be combined with a three laygkSTER. The output is a three
layerRASTER. The red component of tl@OLOR SCALAR is combined with the first
layer of theRASTER, the green with the second, and the blue with the third.

Any other combination of object types will cause an error to be reported for most functions.

Any function which does not conform to these rules will have its object type rules explicitly
stated in the function description.
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Section |l
SML Function Syntax

Function Types There are five function types in the Modeler:
* Point
* Neighborhood
e Global
e Zonal
e Layer
Point Functions Point functions operate "point by point.” Tétandard rules for object type combinations

generally apply to most point functions. Point functions usually operate on any object type.

Point functions operating orRASTER consider the value of only one pixel in each input layer

in determining the value for a single pixel of output. Point functions make up the majority of
functions supported by the Modeler.

An example point function is:
MAX (<argl>, <arg2>, <arg3>, ...)

Each element of the output @AX is the maximum of the corresponding elementary1>,
<arg2>, <arg3>, etc.

Neighborhood Functions Neighborhood functions operate oRASTER using a neighborhood which is defined in a
MATRIX. Neighborhood functions involve each pixel's "neighbors," or nearby pixels, in the
calculations.

An example neighborhood function is:
FOCAL MAX (<raster>, <focus>)

Each pixel in the output FOCAL MAX is the maximum of the neighbors of the corresponding
pixel in the inpukraster>, using theMATRIX <focus> to define the size and shape of the
neighborhood.

Global Functions Global functions operate on an entire object or layer, and return a single value for that object or
layer.

An example neighborhood function is
GLOBAL MAX (<argl>)

If <argl> is aTABLE or MATRIX, GLOBAL MAX returns the maximum value in the entire
TABLE or MATRIX. If <argl> is aRASTER, GLOBAL MAX returns & ABLE containing the
maximum value of each entire layer in ReSTER.
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Zonal Functions

Layer Functions

Combination Functions

Zonal functions operate on two inRASTER layers, and return eitheMsATRIX or TABLE.

One of the two input layers is called the zone layer, and the values of this layer (which must be
unsigned integer data type) are called zones. The second input layer is called the class layer or
value layer. Statistics are computed from the class or value layer for each zone in the zone layer,
and the results are returned in the oUTRABLE or MATRIX. Each row of the returned object
corresponds to one zone.

SUMMARY is a Zonal function which return®&TRIX. Zonal functions which returniaABLE

include the versions of tHBONAL MAX, ZONAL MIN, ZONAL MEAN, ZONAL RANGE, and

ZONAL SD which have two raster layers as input. The other versions of these functions use the
output of SUMMARY as input, and so are actually Point functions rather than Zonal functions,
since their input is ®ATRIX, not twORASTER layers.

Layer functions operate on an enfR@STER. Layer functions output RASTER. The value
for each pixel in the outplASTER may depend on the arrangement of pixel values over the
entire input layer.

Layer functions includSEARCH andCLUMP.

Some functions in the modeler are actually combinations of simpler functions. An example is
PRINCIPAL COMPONENTS, which combine€OVARIANCE, EIGENMATRIX, MATTRANS ,
andLINEARCOMB into one function.

COVIARANCE is a Global function, while the others are Point functions. Other combination
functions includeHISTOEQ, STRETCH, andRASTERMATCH.
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Modeler Function Categories

Modeler Function For your convenience, the Spatial Modeler Language functions and operators have been divided
Categories into several categories. These categories are listed below with a brief description of some of the
capabilities included in each:
Analysis Includes convolution filtering, histogram matching, contrast
stretch, principal components, and more.
Arithmetic Perform basic arithmetic functions including addition,
subtraction, multiplication, division, factorial, and modulus.
Bitwise Use bitwise and, or, exclusive or, and not.
Boolean Perform logical functions including and, or, and not.
Color Manipulate colors to and from RGB and IHS.
Conditional Run logical tests using conditional statements and
either...if...or...otherwise.
Data Generation Create raster layers from map coordinates, column numbers, or
row numbers. Create a matrix or table from a list of scalars.
Descriptor Read descriptor information and map a raster through a
descriptor column.
Distance Perform distance functions including proximity analysis.
Exponential Use exponential operators including natural and common

logarithms, power, and square root.

Focal (Scan) Several neighborhood analysis functions are available
including boundary, density, diversity, majority, mean,
minority, rank, standard deviation, sum, and others.

Global Perform global operations including diversity, maximum,
mean, minimum, standard deviation, sum, and more.

Matrix Matrix functions allow you to multiply, divide and transpose
matrices, as well as convert a matrix to table and vice versa.

Other A host of miscellaneous functions provide data type conversion,
various tests, and other utilities.

Relational Relational operators include equality, inequality, greater than,
less than, greater than or equal, less than or equal, and others.

Size Measure cell X and Y size, layer width and height, number of
rows and columns, etc.

Stack Perform operations over a stack of layers including diversity,
majority, max, mean, median, min, minority, standard
deviation, and sum.

Statistical Local statistical operations include density, diversity, majority,
mean, rank, standard deviation, and more.

String Concatenate strings and convert text to upper or lower case.
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Surface

Trigonometric

Zonal

Surface functions allow you to calculate aspect and degree or
percent slope.

Use common trigonometric functions including sine/arcsine,
cosine/arccosine and tangent/arctangent, and hyperbolic
arcsine, arccosine, cosine, sine and tangent.

Perform zonal operations including summary, diversity,
majority, max, mean, min, range, and standard deviation.
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Analysis

Analysis

CLUMP (Clump - Contiguity Analysis)

CONVOLVE (Convolution)

CORRELATION (Correlation Matrix from Covariance Matrix)
CORRELATION (Correlation Matrix from Raster)

COVARIANCE (Covariance Matrix)

DELROWS (Delete Rows from Sieved Descriptor Column)
DIRECT LOOKUP (Map Integer Values Through Lookup Table)
EIGENMATRIX (Compute Matrix of Eigenvectors)
EIGENVALUES (Compute Table of Eigenvalues)

HISTMATCH (Histogram Matching)

HISTOEQ (Histogram Equalization)

HISTOGRAM (Histogram)

LINEARCOMB (Linear Combination)

LOOKUP (Map Input Values Through Lookup Table Using Bin Function)
PRINCIPAL COMPONENTS (Principal Components)
RASTERMATCH (Raster Matching)

SIEVETABLE (Get Sieve Lookup Table)

STRETCH (Stretch)

For more information se&tandard Rules.
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CLUMP (Clump - Contiguity Analysis)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

Example Model:

Notes:

CLUMP (<raster>, <neighborcount>)
Layer

Performs a contiguity analysis eraster> , a single layeRASTER. Each separate raster region,
or clump, is recoded to a separate class. The output is a single layer raster in which the
contiguous areas are numbered sequentialbighborcount> is aSCALAR which determines
the number of neighbors around a pixel used for determining contiguity. The only currently
supported values feameighborcount> are 4 and 8.

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted
to INTEGER

COMPLEX not supported

COLOR not supported

STRING not supported

<raster> is a single layeRASTER. <neighborcount> is aSCALAR. The output is a single
layerRASTER.

# This model produces a clumped output, then copies the class name
for each # clump from the original class of the clump.

RASTER in FILE OLD INPUT "/usr/imagine/examples/Inlandc.img";
RASTER cl FILE NEW OUTPUT 32 BIT UNSIGNED THEMATIC BIN DIRECT
DEFAULT

"lusr/imagine/examples/clump.img";

STRING TABLE clnames DESCRIPTOR cl :: "Class_Names";

# do the clump
cl = CLUMP (in, 8);

# get class names for each clump
clnames = LOOKUP (cl :: "Original Value", in :: "Class_Names");

QUIT;

If the output fromCLUMP is associated with a file layer, the layer should be declared at least
16-bit integer, or preferably 32-bit integer. T&lrUMP function will use the output file layer

to store temporary results. If the layer's data type is not sufficient to store the data range of the
temporary results, an error is reported.
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See Also:

Analysis

The CLUMP function will create a descriptor column called "Original Value" which contains

the input file value for each clump in the output fé&UMP is the only function in the Spatial
Modeler Language which automatically generates descriptor columns, and after which the new
descriptor columns are available to be used later in the model. All other descriptors columns
created by models are created whenQbéT statement is encountered.

See the example for ti¥ELROWS function.SIEVETABLE can be used to filter out small
clumps from a layer processed withUMP.

SIEVETABLE
DELROWS
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CONVOLVE (Convolution)

Syntax: CONVOLVE (<raster>, <kernel>)
Function Type: Neighborhood
Description: Performs convolution oaraster> using<kernel> as convolution kernel.

Convolution filtering is a method of spatial filtering that analyzes pixels based on neighboring
pixels. A convolution kernel is a matrix of numbers that is moved across the image to determine
the output value of each pixel in the raster.

Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR not supported
STRING not supported
Object Types: <raster> is aRASTER; <kernel> is aMATRIX.
Output is eRASTER with same number of layers asster> .
Notes: The output data are not normalized. To normalize, dividekbmmel> by the sum of its
coefficients before usingONVOLVE. This can be done by using:
<kernel>/ GLOBAL SUM (<kernel>)
Make sure thaGLOBAL SUM (<kernel>) is non-zero to avoid division by zero.
See Also: MATRIX
GLOBAL SUM
FOCAL functions
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CORRELATION (Correlation Matrix From Covariance Matrix)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

CORRELATION (<covariance_matrix>)

Point

Computes the correlation matrix from the covariance matrix.

Analysis

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported

<covariance_matrix> is a squar®ATRIX. The output is the same size as the input.

CORRELATION (from raster)
COVARIANCE
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CORRELATION (Correlation Matrix From Raster)

Syntax: CORRELATION (<raster>)
or
CORRELATION (<raster>, <ignoreoption>)
or

CORRELATION (<raster>, <ignoreoption> <backgroundvalue>)
Function Type: Global

Description: Returns the correlation matrix efaster> .

<ignoreoption > is eithetUSEALL orIGNORE.USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valueackgroundvalue > specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background value. If the pixel value for any of thaster> layers is equal to the background
value, that pixel is not included in the correlation calculation.

If <ignoreoption> is not present, the computation depends on whethster> is a previously
existing file, or eRASTER created within the model. Hraster> is aRASTER created within
the model, the default statistics option is used, as set Rrdfeeence Editor or theSET
DEFAULT STATISTICS statement.

If <raster> is a previously existing raster file, axignoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layetsasfer> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option is used, as set byPtleéerence Editor or theSET DEFAULT

STATISTICS statement.
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Data Types:

Object Types:

Notes:

See Also:

Analysis

The type okraster> determines the output type:

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported

<raster> is aRASTER. The output is a squarATRIX. The number of rows and columns in
the output is the same as the number of layetsaster> .

<ignoreoption> is one of the keyword$SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

If your model will be using both the covariance matrix and the correlation matrix, it is more
efficient to calculate the covariance matrix first, usingdARIANCE function, then use the
CORRELATION from covariance matrix function, rather than using this function.

This function is equivalent to:

CORRELATION (COVARIANCE (<raster>, <ignoreoption>
<backgroundvalue>))

CORRELATION (from covariance matrix)

COVARIANCE

SET DEFAULT STATISTICS
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COVARIANCE (Covariance Matrix)

Syntax:

Function Type:

Description:

COVARIANCE (<raster>)

or
COVARIANCE (<raster>, <ignoreoption>)
or

COVARIANCE (<raster>, <ignoreoption> <backgroundvalue>)
Global

Returns the covariance matrix<ahster> . The covariance matrix is &arx n matrix containing
all the variance and covariance witmibands of data. The covariance matrix can be used in
matrix equations such as principal components analysis.

<ignoreoption > is eithetUSEALL orIGNORE.USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valueackgroundvalue > specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background value. If the pixel value for any of thaster> layers is equal to the background
value, that pixel is not included in the covariance calculation.

If <ignoreoption> is not present, the computation depends on whethster> is a previously
existing file, or eRASTER created within the model. fraster> is aRASTER created within
the model, the default statistics option is used, as set IRrdfeeence Editor or theSET
DEFAULT STATISTICS statement.

If <raster> is a previously existing raster file, axignoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layetsasfer> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option is used, as set byPtleéerence Editor or theSET DEFAULT

STATISTICS statement.
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Data Types:

Object Types:

See Also:

The type okraster> determines the output type:

Analysis

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported

<raster> is aRASTER. The output is a squarATRIX. The number of rows and columns in
the output is the same as the number of layetsaster> .

<ignoreoption> is one of the keyword$SEALL or IGNORE. <backgroundvalue> must be

SCALAR.

EIGENMATRIX

MATTRANS

PRINCIPAL COMPONENTS
SET DEFAULT STATISTICS
CORRELATION
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DELROWS (Delete Rows from Sieved Descriptor Column)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

DELROWS (<dsctable>, <sievetable>)
Point

DELROWS returns & ABLE, which is the same data type and size afsdtable> . The table
is initialized to zero if numeric, ot if it is STRING type. Then, for each roinof the table:

if <sievetable> [i] >0

then <result> [<sievetable> [i]] = <dsctable> [i]

DELROWS is typically used after thelEVETABLE function. The output a8IEVETABLE is

used assievetable> . A descriptor table from the input clumped layer whose histogram was
input toSIEVETABLE would be used asisctable> . ThenDELROWS outputs a table where

the rows corresponding to the "sieved" values have been deleted. This allows you to copy the
appropriate descriptor information from the clumped file to the sieved file.

<sievetable> iSINTEGER. <dsctable> may be any type:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING

<sievetable> and<dsctable> areTABLE type with the same number of rows. The output is
also aTABLE with the same number of rows.
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Example Model:

See Also:

Analysis

# This model uses a clumped file as input (see example model for
CLUMP), then # produces a sieved output using a threshold of 5.
The Original Values and

# Class Names are input to DELROWS to remove the descriptor table
rows for

# classes removed by the sieve.

RASTER cl FILE OLD INPUT "/usr/data/clump.img";

RASTER sv FILE NEW OUTPUT 32 BIT UNSIGNED THEMATIC BIN DIRECT
DEFAULT

"/usr/data/sieve.img";

STRING TABLE clnames DESCRIPTOR cl :: "Class_Names";
STRING TABLE svnames DESCRIPTOR sv :: "Class_Names";
INTEGER TABLE svoriginal DESCRIPTOR sv :: "Original Value";

TABLE svtable;
INTEGER threshold; #threshold for sieve

threshold = 5;
# get the sieve table
svtable = SIEVETABLE (threshold, histogram (cl));

# do the sieve
sv = LOOKUP (cl, svtable);

# use DELROWS to get Original Value and Class Names for sieved file
svoriginal = DELROWS (cl :: "Original Value", svtable);
svhames = DELROWS (clnames, svtable);

QUIT;

CLUMP
SIEVETABLE
LOOKUP
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DIRECT LOOKUP (Map Integer Values Through Lookup Table)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

DIRECT LOOKUP (<argl>, <table>)

Point

Map integer values inarg1l> through lookup tabletable>. For example, ikargl> is
SCALAR, the result will be the value in rovarg1> of <table>, i.e.,<table>[<arg1>] (assuming

the origin for <able > is 0).

<argl> must beNTEGER.

The output will be the same data type<tble>:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING

<argl> may be any object typetable> is aTABLE . The output will be the same object type
and size asargl>.

Exception: If<argl> is single layeRASTER and<table> is COLOR, output will be a three
layerRASTER. If <argl> isRASTER and<table> is COLOR, the number of layers karg1>
must be one or three.

DIRECT LOOKUP differs fromLOOKUP in thatLOOKUP uses the bin functions associated
with the lookup table andIRECT LOOKUP does not.

LOOKUP
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Analysis

EIGENMATRIX (Compute Matrix of Eigenvectors)

Syntax: EIGENMATRIX (<matrix1>)
Function Type: Point
Description: The input must be a square matrix, typically the result o€ARIANCE function. The

output is the matrix of eigenvectors derived from the input matrix. An eigenvector matrix is
often used in image processing functions such as principal components analysis.

Data Types:
Input Output Comments
BINARY not supported
INTEGER not supported
FLOAT FLOAT
COMPLEX not supported
COLOR COLOR
STRING not supported
Object Types: The input must be a squavTRIX. The output will be MATRIX the same size as the input.
See Also: COVARIANCE
MATTRANS
LINEARCOMB

EIGENVALUES
PRINCIPAL COMPONENTS
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EIGENVALUES (Compute Table of Eigenvalues)

Syntax: EIGENVALUES (<matrix1>)
Function Type: Point
Description: The input must be a square matrix, typically the result o€ARIANCE function. The
output is the eigenvalues of the matrix returned as a table.
Data Types:
Input Output Comments
BINARY not supported
INTEGER not supported
FLOAT FLOAT
COMPLEX not supported
COLOR COLOR
STRING not supported
Object Types: The input must be a squavaTRIX. The output will be &ABLE with the same number of rows
as the input.
See Also: EIGENMATRIX
COVARIANCE
MATTRANS
LINEARCOMB
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Analysis

HISTMATCH (Histogram Matching)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

HISTMATCH (<histl>, <hist2>)
Point

Histogram matching is the process of determining a lookup table that will convert the histogram
of one object to resemble the histogram of another object. The inputs are two histogram tables.

This function creates a lookup table. If the data used to gereéisitie- are passed through this
lookup table, the histogram of the new data will approximate the shapetat- .

Input Output Comments
BINARY not supported

INTEGER not supported

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<histl> and<hist2> areTABLESs. The output is @3ABLE the same size ahist1> .

For rastersHISTMATCH is useful for matching data of the same or adjacent scenes which are
slightly different due to sun angle or atmospheric effects.

LOOKUP
HISTOGRAM
HISTOEQ
RASTERMATCH

Bin Functions
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HISTOEQ (Histogram Equalization)

Syntax:

Function Type:

Description:

HISTOEQ (<raster>, <bincount>)

or

GLOBAL MEAN (<raster>, <bincount>, <ignoreoption>)
or

GLOBAL MEAN (<raster>, <bincount>, <ignoreoption>
<backgroundvalue>)

Combination Global andPoint)

Computes histogram equalization<eéster> using<bincount> bins.

<ignoreoption> is eitherUSEALL or IGNORE.USEALL indicates to use all input values in the
computation]GNORE indicates to ignore a background valsigackgroundvalue> specifies
the background value to be ignoredkithickgroundvalue> is not present, zero is used as the
background value.

If <ignoreoption> is not present, the computation depends on whethster> is a previously
existing file, or eRASTER created within the model. Hraster> is aRASTER created within
the model, the default statistics option is used, as set Rrdfeeence Editor or theSET
DEFAULT STATISTICS statement.

If <raster> is a previously existing raster file, axignoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layetsaster> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option is used, as set byPtleéerence Editor or theSET DEFAULT

STATISTICS statement.
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Data Types:

Object Types:

See Also:

Analysis

<bincount> is numeric and is converted ITEGER. <raster> may be any numeric type; the
output iSINTEGER:

Input Output Comments
BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX INTEGER

COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE.<backgroundvalue> may be any
numeric type.

<raster> is aRASTER, <bincount> is a scalar. The result iRASTER with the same number
of layers asraster> .

<ignoreoption> is one of the keyworddSEALL or IGNORE.<backgroundvalue> must be
SCALAR.

HISTMATCH

HISTOGRAM

LOOKUP

SET DEFAULT STATISTICS
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HISTOGRAM (Histogram)

Syntax: HISTOGRAM (<argl>)

or
HISTOGRAM (<argl>, <ignoreoption>)
or

HISTOGRAM (<argl>, <ignoreoption> <backgroundvalue>)
Function Type : Global

Description: Returns the histogram efrg1>.

A histogram is a graph which represents data distribution. For a single band of data, the
horizontal axis of the graph is the range of all possible data file values. The vertical axis is the
number of pixels that have each value.

<ignoreoption> is eithetUSEALL orIGNORE.USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only #argl> is a
RASTER object.

If <ignoreoption> is not present ancargl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, orRASTER created within the model. #arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option is used, as set byPtieéerence Editor or theSET DEFAULT

STATISTICS statement.

IZ 78 ERDAS Spatial Modeler Language



Data Types:

Object Types:

See Also:

Analysis

The type okargl> determines the output type:

Input Output Comments
BINARY FLOAT

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE.<backgroundvalue> may be any

numeric type.

<argl> may be any object type.4hrgl> is aRASTER, <argl> must have only one layer. The

result is @ABLE . The number of rows in the table is determined by the bin function for the
table. If<argl> is aRASTER associated with a file layer, then the bin function from that file
layer's descriptor table is used. Otherwise, the default bin function is used based on the data type

of <arg1l> and the minimum and maximum data valugafj1>.

BINARY

Direct, offset = 0

INTEGER, max - min < 256

Direct, offset = min

INTEGER, max - min >= 256

Linear, 256 bins

FLOAT

Linear, 256 bins

COMPLEX

Linear, 256 bins, use magnitude

<ignoreoption> is one of the keyworddSEALL or IGNORE. <backgroundvalue > must be
SCALAR. <ignoreoption> and<backgroundvalue> may be present only #argl> is a

RASTER.

HISTMATCH
SET DEFAULT STATISTICS

Bin Functions
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LINEARCOMB (Linear Combination)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

LINEARCOMB (<raster>, <arg2>)

Point

Computes linear combination ofaster> using<arg2> as a transformation matrix. For

example:

RASTER x (3);
RASTER y (2);

MATRIX m [1:2, 1:3];
y = LINEARCOMB (x, m);

is equivalent to:

y(Q)=x(1)*m[1,1]+x (2) *m[1,2] + x (3) * m [1,3];
y(@2)=x(@)*m[2,1] +x(2) *m [2,2] + x (3) * m [2,3];

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported

<raster> is aRASTER. <arg2> must have as may many columnsaster> has layers<arg2>
is normally aMATRIX, but may be &ABLE or evenSCALAR if <raster> has only one layer.
The result is ®RASTER with as many layers amarg2> has rows.
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Analysis

LOOKUP (Map Input Values Through Lookup Table Using Bin Function)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

LOOKUP (<argl>, <table>)
Point

If <table> has an associated bin function, the valuesigl> will be converted to bin numbers,
then the bin number will be used as an index into the lookup 4&dhle> .

If <table> does not have an associated bin functarg1> is converted tdNTEGER, and this
number is used as an index to the lookup table.

If <argl> isBINARY, INTEGER, FLOAT, or COMPLEX, the output will be the same data type
as<table>:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING

If <argl> is COLOR, and<table> is FLOAT or COLOR, output will beCOLOR. If <argl> is
COLOR and<table> is any other type, output is undefined type.

STRING type for<argl> is not supported.

<argl> may be any object typetable> is aTABLE . The output will be the same object type
and size asargl>.

Exception: If<argl> is single layeRASTER and<table> is COLOR, output will be a three
layerRASTER. If <argl> isRASTER and<table> is COLOR, the number of layers karg1>
must be one or three.

Tables will have an associatBth Function if they are associated with a descriptor column, or
if they are the result of theiISTOGRAM or HISTMATCH functions. In either case the bin
function for the descriptor table is used. All other table objects do not have associated bin
functions.

DIRECT LOOKUP andMap Raster through Descriptor Column
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PRINCIPAL COMPONENTS (Principal Components)

Syntax:

Function Type:

Description:

PRINCIPAL COMPONENTS (<raster>, <count>)

or

PRINCIPAL COMPONENTS (<raster>, <ignoreoption>)
or

PRINCIPAL COMPONENTS (<raster>, <ignoreoption> <backgroundvalue>)
Combination Global andPoint)

Computes the firstcount> principal components cfraster> .

<ignoreoption> is eitherUSEALL orIGNORE.USEALL indicates to use all input values in the
computation of the covariance matrix used in the principal components transtioRE
indicates to ignore a background vakigackgroundvalue> specifies the background value to
be ignored. Ikbackgroundvalue> is not present, zero is used as the background value. If the
pixel value for any one of the layers<ahster> is equal to the background value, that pixel is
not included in the covariance calculation.

If <ignoreoption> is not present, the computation depends on whethster> is a previously
existing file, or eRASTER created within the model. Hraster> is aRASTER created within
the model, the default statistics option is used, as set Rrdfeeence Editor or theSET
DEFAULT STATISTICS statement.

If <raster> is a previously existing raster file, axignoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layetsasfer> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option is used, as set byPtleéerence Editor or theSET DEFAULT

STATISTICS statement.
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Data Types:

Object Types:

Notes:

See Also:

Analysis

<count> is numeric, and is converted MTEGER.

The type okraster> determines the output type:

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.

<count> iSSCALAR. <raster> is aRASTER and must have at leastount> layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

The output IRASTER with <count> layers.

Equivalent to:

LINEARCOMB (<raster>, MATTRANS (EIGENMATRIX (COVARIANCE
(<raster>)) [0, 0: NUMLAYERS (<raster>) - 1, <count> -1]))
EIGENMATRIX

COVARIANCE

MATTRANS

LINEARCOMB

SET DEFAULT STATISTICS
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RASTERMATCH (Raster Matching)

Syntax:

Function Type:

Description:

RASTERMATCH (<rasterl>, <raster2>)

or

RASTERMATCH (<rasterl>, <ignore-paramsl>, <raster2>)
or

RASTERMATCH (<rasterl>, <raster2>, <ignore-params2>)
or

RASTERMATCH (<rasterl>, <ignore-paramsl>, <raster2>, <ignore-
params2>)

Combination Global andPoint)

Maps<rasterl> through a lookup table so that the histogram of each layer of the returned
RASTER will have approximately the same shape as the histogram of the corresponding layer
of <raster2> .

<ignore-params1> and<ignore-params2> determine how histograms are computed for
<rasterl> and<raster2> respectively. Each afignore-params1> and<ignore-params2>
consists okignoreoption> or <ignoreoption> <backgroundvalue> , as in thedISTOGRAM
function.

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background value.

If <ignoreoption> is not present, the computation depends on whether the ass#aEER
(<rasterl> or<raster2>) is a previously existing file, orRASTER created within the model.

If it is a RASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If the RASTER (<rasterl> or <raster2>) is a previously existing raster file, and

<ignoreoption> is not present, the result will normally be computed from the statistics stored
with the file. If all layers of th®@ASTER contain statistics which were computed using all

values, or if all layers have statistics which were computed ignoring the same background value,
the statistics from the file will be used to compute the result of this function. However, if layers
used a different background value to compute statistics, or some layers ignored a background
value while others used all values, the default statistics option is used, as setrbfethece

Editor or theSET DEFAULT STATISTICS statement.
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Analysis

Data Types: <rasterl> may be any numeric type. The type<edster2> determines the output type:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR not supported
STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.

Object Types: <rasterl> and<raster2> are botrRASTER. They must either have the same number of layers,
or either may have one layer.

<ignoreoption> is one of the keyworddSEALL or IGNORE. <backgroundvalue> must be
SCALAR.

The output is ®ASTER which has the same number of layers as the maximumastbrl>
and<raster2> .

Notes: If <rasterl> and<raster2> both have one layer, this is equivalent to:

LOOKUP (<rasterl>, HISTMATCH (HISTOGRAM (<raster1>), HISTOGRAM
(<raster2>)))
See Also: HISTMATCH
HISTOEQ
HISTOGRAM
LOOKUP
SET DEFAULT STATISTICS
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SIEVETABLE (Get Sieve Lookup Table)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

SIEVETABLE (<threshold>, <hist>)
Point

SIEVETABLE produces a lookup table which can be used to filter out small clumps from a layer
which is the output o€ELUMP. <hist> is a table which contains the histogram from the
CLUMPed layers<threshold> is aSCALAR which specifies the minimum clump size to retain.

You can use theLUMPed layer and the output 8fEVETABLE as input into the OOKUP
function to create a new layer with the small clumps filtered out. The small clumps will be
recoded to value zero.

<threshold> may be any numeric type, and is converteeltoAT . <hist> must beFLOAT. The
output iSINTEGER.

Input Output Comments
BINARY not supported

INTEGER not supported

FLOAT INTEGER

COMPLEX not supported

COLOR not supported

STRING not supported

<raster> is a single layeRASTER. <threshold> is aSCALAR. The output is a single layer
RASTER.

See the example f@ELROWS.

CLUMP
LOOKUP
DELROWS
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STRETCH (Stretch)

Syntax:

Function Type:

Description:

Analysis

STRETCH (<raster>, <stdcount>, <min>, <max>)

or

STRETCH (<raster>, <stdcount>, <min>, <max>, <ignoreoption>)
or

STRETCH (<raster>, <stdcount>, <min>, <max>, <ignoreoption>
<backgroundvalue>)

Combination Global andPoint)

Performs a linear scale and shift on the inpaster> such that each layer of the output
RASTER meets the following conditions:

mean (output) - <stdcount> * standard deviation (output) = <min>
mean (output) + <stdcount> * standard deviation (output) = <max>

<ignoreoption> is eitherUSEALL or IGNORE. USEALL indicates to use all input values from
<raster> in the computing the mean and standard devial&@WQRE indicates to ignore a
background valuesbackgroundvalue> specifies the background value to be ignored. If
<backgroundvalue> is not present, zero is used as the background value.

If <ignoreoption> is not present, the computation depends on whethster> is a previously
existing file, or &RASTER created within the model. fraster> is aRASTER created within
the model, the default statistics option is used, as set Rrdfeeence Editor or theSET
DEFAULT STATISTICS statement.

If <raster> is a previously existing raster file, anidnoreoption> is not present, the result is
normally be computed from the statistics stored with the file. If all layetssfer> contain
statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file are used to compute
the result of this function. However, if layers used a different background value to compute
statistics, or some layers ignored a background value while others used all values, the default
statistics option is used, as set bymineference Editor or theSET DEFAULT STATISTICS

statement.
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Data Types:

Object Types:

Notes:

See Also:

The type okraster> determines the output type:

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported

<stdcount>, <min>, and<max> may be any numeric type.

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.

<raster> is aRASTER. <stdcount> , <min>, and<max> must be eitheBCALAR or aTABLE
with as may rows asraster> has layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

Equivalent to:

<min> + (<raster> - GLOBAL MEAN (<raster>) + GLOBAL SD (<raster>) *
<stdcount>) * (<max> - <min>) / (GLOBAL SD (<raster>) * 2. *
<stdcount>)

GLOBAL MEAN
GLOBAL SD
SET DEFAULT STATISTICS
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Arithmetic

Arithmetic

+ (Addition)

- (Subtraction)

- (Negation)

* (Multiplication)
/ (Division)

MOD (Modulus)

! (Factorial)

For more information sedtandard Rules.
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+ (Addition)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

<argl> + <arg2>
Point

Add <argl> and<arg2>.

Input Output Comments

BINARY BINARY Equivalent to:
<argl> OR <arg2>

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

SUM
FOCAL SUM
GLOBAL SUM

Izgo

ERDAS Spatial Modeler Language



- (Subtraction)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

<argl> - <arg2>

Point

Subtrackarg2> from <arg1>.

Arithmetic

Input Output Comments
BINARY BINARY Equivalent to:
<argl> AND NOT <arg2>
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported

All object types, standard rules.

- (Negation)
+ (Addition)
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- (Negation)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

- <argl>
Point

Negative okargl>.

Input Output Comments
BINARY not supported

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

- (Subtraction)
~ (Bitwise Not)
NOT
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* (Multiplication)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

<argl> * <arg2>
Point

Multiply <argl> by <arg2>.

Arithmetic

Input Output Comments

BINARY BINARY Equivalent to:
<argl> AND <arg2>

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

MATMUL

Reference Manual

93&



/ (Division)

Syntax: <argl> / <arg2>
Function Type: Point
Description: Divide <argl> by <arg2>.
Data Types:
Input Output Comments
BINARY not supported
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Notes: Integer division by 0 will cause error to be reported. Floating point division by zero results in

floating point "Infinity" value.

See Also: MATDIV
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Arithmetic

MOD (Modulus)

Syntax: <argl> MOD <arg2>
Function Type: Point
Description: Returns the remainder (modulus) wkaing1> is divided by thearg2>. The result is the same
sign as<argl>.
Data Types:
Input Output Comments
BINARY not supported
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: 3 MOD 2 equals 1
-3 MOD 2 equals -1
3 MOD -2 equals 1
-3 MOD -2 equals -1
Notes: Integer modulus by 0 will cause error to be reported. Floating point modulus by zero results in
floating point "NaN" (not a number) value.
See Also: / (Division)
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I (Factorial)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

<argl>!
Point

Computescargl> factorial.

Factorial is commonly used in statistical analyses.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

GAMMA
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Bitwise

Bitwise
& (Bitwise And)
| (Bitwise Or)
A (Bitwise Exclusive Or)

~ (Bitwise Not)

For more information se8tandard Rules.
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& (Bitwise And)

Syntax:
Function Type
Description:

Data Types:

Object Types:

See Also:

<argl> & <arg2>

. Point

Compute bitwise and efargl> and<arg2>.

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported

All object types, standard rules.

| (Bitwise Or)
&& (Logical And)

Izgs

ERDAS Spatial Modeler Language



| (Bitwise Or)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

<argl> | <arg2>

Point

Computes bitwise or ofargl> and<arg2>.

Bitwise

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported

All object types, standard rules.

~ (Bitwise Exclusive Or)

& (Bitwise And)
|| (Logical Or)
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A (Bitwise Exclusive Or)

Syntax: <argl> " <arg2>
Function Type: Point
Description: Computes bitwise exclusive or edrgl> and<arg2>.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT INTEGER FLOAT inputs converted to
INTEGER
COMPLEX not supported
COLOR undefined
STRING not supported
Object Types: All object types, standard rules.
See Also: | (Bitwise Or)

IZ 100 ERDAS Spatial Modeler Language



~ (Bitwise Not)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

~ <argl>
Point

Reverse bits ofargl>.

Bitwise

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported

All object types, standard rules.

NOT
- (Subtraction)
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Boolean

Boolean

AND (Logical And)
&& (Logical And)
OR (Logical Or)

|| (Logical Or)

NOT (Logical NOT)

For more information se8tandard Rules.
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AND (Logical And)

Syntaxes: <argl> AND <arg2>
or

<argl> && <arg2>

Function Type: Point
Description: True if<argl> and<arg2> are both non-zero, false otherwise.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER BINARY
FLOAT BINARY
COMPLEX BINARY
COLOR undefined
STRING not supported
Object Types: All object types, standard rules.
Notes: Identical to&&.
See Also: & (Bitwise And)

OR (Logical Or)
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OR (Logical Or)

Syntaxes:

Function Type:
Description:

Data Types:

Object Types:
Notes:

See Also:

<argl> OR <arg2>
or

<argl> || <arg2>

Point

True if either<argl> or <arg2> is non-zero, false otherwise.

Boolean

Input Output Comments
BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING not supported

All object types, standard rules.

Identical to].

| (Bitwise Or)
AND (Logical And)
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NOT (Logical NOT)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

NOT <argl>
Point

True if<argl> is zero, false otherwise.

Input Output Comments
BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING not supported

All object types, standard rules.
Equivalent tadDELTA (<arg1>) .

DELTA

~ (Bitwise Not)
ISALLTRUE
ISNONZERO
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Color

Color

COLOR (Create Color Scalar)

HUE (Get Hue from RGB)

IHSTOBLU (Get Blue from Intensity, Hue, and Saturation)

IHSTOGRN (Get Green from Intensity, Hue, and Saturation)

IHSTORED (Get Red from Intensity, Hue, and Saturation)

IHSTORGB (Get Red, Green, and Blue from Intensity, Hue, and Saturation)
INTENS (Get Intensity from RGB)

RGBTOIHS (Get Intensity, Hue, and Saturation from Red, Green, and Blue)
SATUR (Get Saturation from RGB)

STACK (Convert FLOAT TABLE to COLOR TABLE)

UNSTACK (Convert COLOR SCALAR to FLOAT TABLE)

For more information se8tandard Rules.
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COLOR (Create Color Scalar)

Syntax: COLOR (<colorname>)
or
COLOR (<redval>, <greenval>, <blueval>)

Function Type: Point

Description: Converts either the color name string constartitorname> , or the red, green, and blue
values input into £OLOR SCALAR.

Data Types: <colorname> is aSTRING constant.
<redval>, <greenval>, and<blueval> are numeric type, and are converteg§lOAT.

The output iICOLOR.

Object Types: <colorname> is a constant.
<redval>, <greenval> , and<blueval> areSCALAR.

Output iISSCALAR.

Notes: The color names and associated RGB values available to yseltoname> are contained in
the file /usr/imagine/etc/color.txt

See Also: STACK
UNSTACK

:: (Read Descriptor Column or Color Table)
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HUE (Get Hue from RGB)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Color

HUE (<redval>, <greenval>, <blueval>)

or
HUE (<redval>, <greenval>, <blueval>, <maxval>)
or

HUE (<redval>, <greenval>, <blueval>, <redmax>, <greenmax>,
<bluemax>)

Point

Computes hue from red, green, and blue valuesadkval> is present, the range of input data
values for red, green, and blue is assumed to be zenmtval> . If <redmax>, <greenmax> ,
and<bluemax> are present, red input values are assumed to range from zesdvt> , green
input values from zero tegreenval>, and blue input values from zero<lueval> .

If neither<maxval> nor<redmax>, <greenmax> , and<bluemax> are present, the data range
for all three inputs is assumed to be zero to the default RGB maximum, which is 255. The output
data values will range from 0.0 to 360.0. The values of hue are as follows:

Blue 0
Magenta 60
Red 120
Yellow 180
Green 240
Cyan 300

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<redval>, <greenval>, and<blueval> may be any object type. The standard rules apply for the
result types<maxval>, <redmax>, <greenmax> , and<bluemax> , if present, must b8CALAR .
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See Also:
INTENS SATUR RGBTOIHS IHSTORGB

IHSTORED IHSTOGRN IHSTOBLU
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Color

IHSTOBLU (Get Blue from Intensity, Hue, and Saturation)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

IHSTOBLU (<intensity>, <hue>, <saturation>)

or

IHSTOBLU (<intensity>, <hue>, <saturation>, <maxval>)
or

IHSTOBLU (<intensity>, <hue>, <saturation>, <intensmax>,
<huemax>, <saturmax>)

Point

Computes blue from intensity, hue, and saturation values.

If <maxval> is present, the range of input data values for intensity, hue, and saturation is
assumed to be zero ¢maxval> . If <intensmax> , <huemax>, and<saturmax> are present,
intensity input values are assumed to range from zesiattmsmax> , hue input values from
zero to<huemax>, and saturation input values from zera$aturmax>.

If neither<maxval> nor<intensmax> , <huemax>, and<saturmax> are present, the data range
for the inputs is assumed to be zero to the default maximums for IHS, which are 1.0 for intensity,
360.0 for hue, and 1.0 for saturation. The output data values will range from 0.0 to 1.0.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<intensity> , <hue>, and<saturation> may be any object type. The standard rules apply for the
result type<maxval>, <intensmax> , <huemax>, and<saturmax> , if present, must be
SCALAR.

INTENS HUE SATUR RGBTOIHS
IHSTORGB IHSTORED IHSTOGRN
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IHSTOGRN (Get Green from Intensity, Hue, and Saturation)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

IHSTOGRN (<intensity>, <hue>, <saturation>)

or

IHSTOGRN (<intensity>, <hue>, <saturation>, <maxval>)
or

IHSTOGRN (<intensity>, <hue>, <saturation>, <intensmax>,
<huemax>, <saturmax>)

Point

Computes green from intensity, hue, and saturation values.

If <maxval> is present, the range of input data values for intensity, hue, and saturation is
assumed to be zero ¢maxval> . If <intensmax> , <huemax>, and<saturmax> are present,
intensity input values are assumed to range from zesiattmsmax> , hue input values from
zero to<huemax>, and saturation input values from zera$aturmax> .

If neither<maxval> nor<intensmax> , <huemax>, and<saturmax> are present, the data range
for the inputs is assumed to be zero to the default maximums for IHS, which are 1.0 for intensity,
360.0 for hue, and 1.0 for saturation. The output data values will range from 0.0 to 1.0.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<intensity> , <hue>, and<saturation> may be any object type. The standard rules apply for the
result type<maxval>, <intensmax> , <huemax>, and<saturmax> , if present, must be
SCALAR.

INTENS HUE SATUR RGBTOIHS
IHSTORGB IHSTORED IHSTOBLU
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Color

IHSTORED (Get Red from Intensity, Hue and Saturation)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

IHSTORED (<intensity>, <hue>, <saturation>)

or

IHSTORED (<intensity>, <hue>, <saturation>, <maxval>)
or

IHSTORED (<intensity>, <hue>, <saturation>, <intensmax>,
<huemax>, <saturmax>)

Point

Computes red from intensity, hue, and saturation values.

If <maxval> is present, the range of input data values for intensity, hue, and saturation is
assumed to be zero ¢maxval> . If <intensmax> , <huemax>, and<saturmax> are present,
intensity input values are assumed to range from zesiattmsmax> , hue input values from
zero to<huemax>, and saturation input values from zera$aturmax> .

If neither<maxval> nor<intensmax> , <huemax>, and<saturmax> are present, the data range
for the inputs is assumed to be zero to the default maximums for IHS, which are 1.0 for intensity,
360.0 for hue, and 1.0 for saturation. The output data values will range from 0.0 to 1.0.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<intensity> , <hue>, and<saturation> may be any object type. The standard rules apply for the
result type<maxval>, <intensmax> , <huemax>, and<saturmax> , if present, must be
SCALAR.

INTENS HUE SATUR RGBTOIHS
IHSTORGB IHSTOGRN IHSTOBLU
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IHSTORGB (Get Red, Green and Blue from Intensity, Hue and Saturation)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

IHSTORGB (<ihs>)

or
IHSTORGB (<ihs>, <maxval>)
or

IHSTORGB (<ihs>, <intensmax>, <huemax>, <saturmax>)
Point

Computes red, green, and blue from intensity, hue, and saturation values contaiimesl in

<ihs> may be a three lay®&ASTER, in which case the first layer is used for intensity input
values, the second for hue, and the third for saturation. In this case a thréABJER is
output, with the layers representing red, green, and blue.

<ihs> may also be @OLOR SCALAR or COLOR TABLE, in which case the three values for
each element cfihs> are considered to be intensity, hue, and saturation, rather than red, green,
and blue. The output in this case IB@LOR object the same size and type as the input.

If <maxval> is present, the range of input data values for intensity, hue, and saturation is
assumed to be zero ¢maxval> . If <intensmax> , <huemax>, and<saturmax> are present,
intensity input values are assumed to range from zetinttmsmax> , hue input values from
zero to<huemax>, and saturation input values from zere$aturmax> .

If neither<maxval> nor<intensmax> , <huemax>, and<saturmax> are present, the data range
for the inputs is assumed to be zero to the default maximums for IHS, which are 1.0 for intensity,
360.0 for hue, and 1.0 for saturation. The output data values will range from 0.0 to 1.0.

Input Output Comments

BINARY not supported

INTEGER FLOAT Three layer RASTER only
FLOAT FLOAT Three layer RASTER only
COMPLEX not supported

COLOR COLOR

STRING not supported

<ihs> may be either a three layRASTER or any object of data typ@OLOR. The output will
be the same object type and sizeias>. <maxval>, <intensmax> , <huemax>, and
<saturmax> , if present, must bBCALAR.

INTENS HUE SATUR RGBTOIHS
IHSTORED IHSTOGRN IHSTOBLU
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Color

INTENS (Get Intensity from RGB)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

INTENS (<redval>, <greenval>, <blueval>)

or

INTENS (<redval>, <greenval>, <blueval>, <maxval>)
or

INTENS (<redval>, <greenval>, <blueval>, <redmax>, <greenmax>,
<bluemax>)

Point

Computes intensity from red, green, and blue values.

If <maxval> is present, the range of input data values for red, green, and blue is assumed to be
zero to<maxval> . If <redmax> , <greenmax> , and<bluemax> are present, red input values are
assumed to range from zero<tedval>, green input values from zero4greenval> , and blue

input values from zero toblueval> .

If neither<maxval> nor<redmax>, <greenmax> , and<bluemax> are present, the data range
for all three inputs is assumed to be zero to the default RGB maximum, which is 255. The output
data values will range from 0.0 to 1.0.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<redval>, <greenval>, and<blueval> may be any object type. The standard rules apply for the
result types<maxval>, <redmax>, <greenmax> , and<bluemax> , if present, must b8CALAR .

HUE SATUR RGBTOIHS IHSTORGB
IHSTORED IHSTOGRN IHSTOBLU
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RGBTOIHS (Get Intensity, Hue and Saturation from Red, Green and Blue)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

RGBTOIHS (<rgb>)

or
RGBTOIHS (<rgh>, <maxval>)
or

RGBTOIHS (<rgb>, <redmax>, <greenmax>, <bluemax>)

Point

Computes intensity, hue, and saturation from red, green, and blue values contaigisd.in

<rgh> may be a three lay®ASTER, in which case the first layer is used for red input values,
the second for green, and the third for blue. In this case a thre®RE§EER is output, with
the layers representing intensity, hue, and saturation.

<rgb> may also be @0LOR SCALAR or COLOR TABLE . The output in this case i®LOR
object the same size and type as the input, where the three values for each element of the output
are considered to be intensity, hue, and saturation, rather than red, green, and blue.

If <maxval> is present, the range of input data values for red, green, and blue is assumed to be
zero to<maxval> . If <redmax> , <greenmax> , and<bluemax> are present, red input values are
assumed to range from zero<tedval>, green input values from zero4greenval> , and blue

input values from zero teblueval> .

If neither<maxval> nor<redmax>, <greenmax> , and<bluemax> are present, the data range

for all three inputs is assumed to be zero to the default RGB maximum, which is 255. The output
data values will range from 0.0 to 1.0 for intensity, 0.0 to 360.0 for hue, and 0.0 to 1.0 for
saturation.

Input Output Comments

BINARY not supported

INTEGER FLOAT Three layer RASTER only
FLOAT FLOAT Three layer RASTER only
COMPLEX not supported

COLOR COLOR

STRING not supported

<rgb> may be either a three layRASTER or any object of data tyg@OLOR. The output will
be the same object type and sizem@b> . <maxval>, <redmax>, <greenmax> , and
<bluemax> , if present, must b8CALAR.

INTENS HUE SATUR IHSTORGB
IHSTORED IHSTOGRN IHSTOBLU
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Color

SATUR (Get Saturation from RGB)

Syntax: SATUR (<redval>, <greenval>, <blueval>)
or
SATUR (<redval>, <greenval>, <blueval>, <maxval>)
or

SATUR (<redval>, <greenval>, <blueval>, <redmax>, <greenmax>,
<bluemax>)

Function Type: Point

Description: Computes saturation from red, green, and blue values.

If <maxval> is present, the range of input data values for red, green, and blue is assumed to be
zero to<maxval> . If <redmax> , <greenmax> , and<bluemax> are present, red input values are
assumed to range from zero<tedval>, green input values from zero4greenval> , and blue

input values from zero toblueval> .

If neither<maxval> nor<redmax>, <greenmax> , and<bluemax> are present, the data range
for all three inputs is assumed to be zero to the default RGB maximum, which is 255. The output
data values will range from 0.0 to 1.0.

Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: <redval>, <greenval>, and<blueval> may be any object type. The standard rules apply for the
result types<maxval>, <redmax>, <greenmax> , and<bluemax> , if present, must b8CALAR .
See Also:
INTENS HUE RGBTOIHS IHSTORGB
IHSTORED IHSTOGRN IHSTOBLU
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STACK (Convert FLOAT TABLE to COLOR SCALAR)

Syntax: STACK (<tablel1>)
Function Type: Point
Description: STACK converts the RGB values from a float table to a color scalar.

If input is FLOAT TABLE with three rows, output will bEOLOR SCALAR.

If input is aTABLE of data typeBINARY, INTEGER, FLOAT, COMPLEX, or STRING with one
row, output iIsSSCALAR of same type.

Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT COLOR
COMPLEX COMPLEX
COLOR not supported
STRING STRING
Object Types: Input must bea TABLE ; output iSSCALAR .
Notes: Inverse ofUNSTACK.
An inputTABLE of any size not listed in the Description above will have undefined result.
COLOR data type input or input of any object type other thaBLE will result in an error.
See Also: UNSTACK
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Color

UNSTACK (Convert COLOR SCALAR to FLOAT TABLE)

Syntax: UNSTACK (<scalarl>)
Function Type: Point
Description: If input isCOLOR SCALAR, output will beFLOAT TABLE with three rows. Input of any other
data type will be converted TABLE with one row.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR FLOAT
STRING STRING
Object Types: Input must beSCALAR , output iSTABLE .
Notes: Inverse ofSTACK.
See Also: STACK
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Conditional

Conditional

CONDITIONAL (Conditional)
EITHER...IF..OR....OTHERWISE (Select on Binary Test)
INDEX (Index - Find Matching Item on List)

PICK (Pick - Get nth Item on List)

For more information se8tandard Rules.
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CONDITIONAL (Conditional)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

CONDITIONAL {(<testl>)<argl>, (<test2>)<arg2>, (<test3>)<arg3>,
-

Point

<testl> is converted tBINARY . If true,<argl> is returned. Otherwisetest2> is converted to
BINARY . If true,<arg2> is returned, etc. The first expression that is true will determine the
output value. If none of the test objects is true, zero is return&d(iwe empty string) if the
type of the<args> is STRING.

For rasters, a conditional statement is often used to determine the output class value (recode) by
testing the input class value.

<testl>, <test2>, etc., are numeric, and are converte8INARY .

<argl>, <arg2>, etc., may be any type:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING

All object types, standard rules.

CONDITIONAL operates element by element on tables, matrices, and rasters, like most other
point functions.

EITHER...IF..OR...OTHERWISE
PICK
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Conditional

EITHER...IF...OR....OTHERWISE (Select on Binary Test)

Syntax: EITHER <argl> IF (<test>) OR <arg2> OTHERWISE

Function Type: Point

Description: <test> is converted t@INARY . If true,<argl> is returned. Otherwis&arg2> is returned.
Data Types: <test> is numeric, and is convertedBINARY .

<argl> and<arg2> may be any type:

Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING STRING
Object Types: All object types, standard rules.
Notes: EITHER...IF...OR...OTHERWISE operates element by element on tables, matrices, and rasters,

like most other point functions.

See Also: CONDITIONAL
PICK

Flow Control
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INDEX (Index - Find Matching Item on List)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

INDEX (<test>) {<argl>, <arg2>, <arg3>, ...}
Point

If <test> equalscargl>, 1 is returned. l&test> equals<arg2>, 2 is returned, etc. Htest> is
not equal to any of the arguments on the right, 0 is returned.

Input Output Comments
BINARY INTEGER
INTEGER INTEGER
FLOAT INTEGER
COMPLEX INTEGER
COLOR INTEGER
STRING INTEGER

All object types, standard rules.

INDEX operates element by element on tables, matrices, and rasters, like most other point
functions.

PICK

IZ 124

ERDAS Spatial Modeler Language



PICK (Pick - Get nth Item on List)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

PICK (<number>) {<argl>, <arg2>, <arg3>, ...

Point

Conditional

If <number> is 1,<argl> is returned. lknumber> is 2,<arg2> is returned, etc. Knumber>

is less than one or greater than the number of arguments on the right, zero is returned, or if the

arguments ar8TRING, ™ (the empty string) is returned.

<number> must beBINARY, INTEGER, or FLOAT, and is converted itNTEGER.

<argl>, <arg2>, etc., may be any data type:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING

All object types, standard rules.

PICK operates element by element on tables, matrices, and rasters, like most other point

functions.

CONDITIONAL
EITHER...IF...OR...OTHERWISE

INDEX
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Data Generation

Data Generation

MAPX (Create Raster Containing X Map Coordinates)
MAPY (Create Raster Containing Y Map Coordinates)
MATRIX (Create Matrix from List of Scalars)

MATRIX (Read Matrix from Kernel Library)

MATRIX SERIES (Create Matrix Containing 2-D Series)
PIXELX (Create Raster Containing Column Number)
PIXELY (Create Raster Containing Row Number)
RANDOM (Generate Random Value))

STACKLAYERS (Stack Raster Layers)

TABLE (Create Table from List of Scalars)

TABLE SERIES (Create Table Containing Series)

For more information sedtandard Rules.
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MAPX (Create Raster Containing X Map Coordinates)

Syntax: MAPX
Function Type: Point
Description: Returns a raster in which each pixel contains the X map coordinate corresponding to its position.
Data Types: Output iSFLOAT.
Object Types: Output is single layeRASTER.
Notes: If Working Window is in pixel coordinates, returns pixel coordinates converteddaT.
See Also: MAPY
PIXELX
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Data Generation

MAPY (Create Raster Containing Y Map Coordinates)

Syntax: MAPY
Function Type: Point
Description: Returns a raster in which each pixel contains the Y map coordinate corresponding to its position.
Data Types: Output iSFLOAT.
Object Types: Output is single layeRASTER.
Notes: If Working Window is in pixel coordinates, returns pixel coordinates converteddaT.
See Also: MAPX
PIXELY
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MATRIX (Create Matrix from List of Scalars)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

See Also:

MATRIX (<rows>, <columns>: <argl>, <arg2>, <arg3>, ...)
Point

Returns a matrixrows> rows by<columns> columns containing the scalar arguments in the
order listed across successive rows. For example:

MATRIX (2, 3: 1, 2, 3, 4, 5, 6)

results in the matrix:

123
456

<rows> and<columns> areINTEGER constantssargl>, <arg2>, etc., may be any type:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING

<rows> and<columns> are constants. All input objects &€ALAR . Output iSMATRIX with
having<rows> rows anckcolumns> columns. The number of argumentggl>, <arg2>, etc.,
must equakrows> * <columns> .

MATRIX (Read Matrix from Kernel Library)
MATRIX SERIES
TABLE
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Data Generation

MATRIX (Read Matrix from Kernel Library)

Syntax: MATRIX (<kernelname>)
or

MATRIX (<libraryname>, <kernelname>)

Function Type: Point

Description: Returns a matrix read from a kernel library.llbraryname > is present, the kernel is read from
this library. Otherwise the default kernel library

<$IMAGINE_HOME>/etc/default.klb is used.

Data Types: <libraryname> and<kernalname> areSTRING constants.

The output is type FLOAT.

Object Types: <libraryname> and<kernalname> areSCALAR constants. Output MATRIX. The size of the
output matrix is determined by the input file.

See Also: MATRIX (Create Matrix from List of Scalars)
CONVOLUTION
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MATRIX SERIES (Create Matrix Containing 2-D Series)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

MATRIX SERIES (<rows>, <columns>, <initval>, <rowincrement>,
<columnincrement>)

Point

Returns a matrix havingrows> rows andkcolumns> columns. The first element of the
returned matrix containgnitval> . Each successive column in the matrix is incremented by
<columnincrement> , and each successive row<dgwincrement> . For example:

MATRIX SERIES (2, 3, 10, 2, .3)
results in the matrix:

10 10.3 10.6
12 12.312.6

<rows> and<columns> areBINARY, INTEGER, or FLOAT, and are converted tNTEGER.
<initval> , <rowincrement> , and<columnincrement> may be any type other th&TRING:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All input objects areSCALAR . Output iSMATRIX having<rows> rows and<columns>
columns.
MATRIX (Create Matrix from List of Scalars)

MATRIX (Read Matrix from Kernel Library)
TABLE SERIES
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Data Generation

PIXELX (Create Raster Containing Column Number)

Syntax: PIXELX
Function Type: Point
Description: Returns a raster in which each pixel contains its column position in the Working Window.

Column positions start at zero.

Data Types: Output iSINTEGER
Object Types: Output is single layeRASTER.
See Also: PIXELY

MAPX
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PIXELY (Create Raster Containing Row Number)

Syntax: PIXELY
Function Type: Point
Description: Returns a raster in which each pixel contains its row position in the Working Window. Row

positions start at zero.

Data Types: Output iSINTEGER
Object Types: Output is single layeRASTER.
See Also: PIXELX

MAPY
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Data Generation

RANDOM (Generate Random Values)

Syntax: RANDOM(<argl>
Function Type: Point
Description: Returns object filled with pseudo-randomly generated floating point values greater than or equal

to 0 and less than 1. The data type and value of the input is ignored. The input object determines
the object type of the result.

Data Types:

Input Output Comments

BINARY FLOAT

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING FLOAT
Object Types: Any object type may be input. Output object type is the same as input.
See Also: SET RANDOM SEED
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STACKLAYERS (Stack Raster Layers)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

See Also:

STACKLAYERS (<argl>, <arg2>, <arg3>, ...

Point

OutputsRASTER which includes all the layers fronargl>, <arg2>, <arg3>, etc. For example,

if <argl> has three layers, ardrg2> has four layers, layers 1 through 3 of the output would

be copied fronxargl>, layers 4 through 7 would be copied fremrg2>, and so forth.

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported

All inputs must be eitheRASTER or SCALAR . EachRASTER input may have any number of
layers. The output iSRASTER. The number of layers in the output is the sum of the number
of layers from all inputs.

Raster Layer Stacks
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Data Generation

TABLE (Create Table from List of Scalars)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

TABLE (<count>: <argl>, <arg2>, <arg3>, ...)
or

TABLE (<argl>, <arg2>, <arg3>, ...)
Point

Creates a table containing the scalar arguments input in the order ligtadinlf> is present,
the number of subsequent arguments must egoaht> .

<count> is anINTEGER constant<argl>, <arg2>, etc., may be any type:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING

<count> is a constant. All input objects &8€ALAR . Output iSTABLE having number of rows
equal to number of argumentsargl>, <arg2>, etc. If<count> is present, number of rows
equals<count> .

LOOKUP
TABLE SERIES
MATRIX
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TABLE SERIES (Create Table Containing Series)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

See Also:

TABLE SERIES (<count>, <initval>, <increment>)
Point

Creates a table containirgount> elements. The first element of the returned table contains
<initval> . Each successive element in the table contains its predecessatetnent> . For
example:

TABLE SERIES (4, 10, 2)
results in the table:

10
12
14
16

<count> iISBINARY, INTEGER, or FLOAT, and is converted ttNTEGER. <initval> and
<increment> may be any type other th&TRING:

Input Output Comments
BINARY INTEGER

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All input objects areSCALAR . Output iSTABLE having<count> rows.

TABLE
MATRIX SERIES
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Descriptor

Descriptor

. (Map Raster Through Descriptor Column)

> (Read Descriptor Column or Color Table)

For more information se8tandard Rules.
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. (Map Raster Through Descriptor Column)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

<raster> . <pame>

Point

Maps the single layeRASTER <raster> through the descriptor columamame> from the
descriptor table for the file layer associated witister> .

The pixel values of the inpudtaster> are converted to bin numbers using the descriptor table's

bin function. These bin numbers are then used as an index into the table read from the named
descriptor column. The result is a single layer raster whose data type is the same as the named
descriptor column.

<raster> may be any data typename> is aSTRING constant. Output is the same type as the
descriptor column named #mame>.

<raster> is a single layeRASTER. <name> is a constant. Output is single layXSTER.

<raster> must be a raster variable associated with an existing single layer file or an explicit
layer from an existing file:

<raster-variable> (<integer-constant>) is correct, but

<raster-variable> (<integer-variable>) is not allowed.

This function is equivalent to:

LOOKUP (<raster>, <raster> :: <name>)

If a TABLE variable has been declared to be associated with the descriptor column referenced
by this operation, and that variable has been modified, this operation will not use the modified
value stored in the variable. It will read the original unmodified values from the file layer's
descriptor table.

:: (Read Descriptor Column or Color Table)
LOOKUP
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Descriptor

.. (Read Descriptor Column or Color Table)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

<raster> :: <name>
or

<raster> :: COLORTABLE
Point

Reads and returns a descriptor column or the color table from the descriptor table for the file
layer associated withraster> .

If <name> is present, reads the descriptor column nasmnadhe> and returns AABLE whose
type is the same as the descriptor column.

If COLORTABLE is present, reads the "Red", "Green," and "Blue" columns of the descriptor
table and returns @OLOR TABLE .

<raster> must be a single lay®ASTER associated with a file layer having a descriptor table.

<raster> may be any data typename> is aSTRING constant. Output is the same type as the
named descriptor column<hame> is used. Output ISOLOR if COLORTABLE present.

<raster> is a single layeRASTER. <name> is a constant. Output TABLE . The number of
rows is the number of bins in the descriptor table.

<raster> must be a raster variable associated with an existing single layer file, or an explicit
layer from an existing file:

<raster-variable> (<integer-constant>) is correct, but
<raster-variable> (<integer-variable>) is not allowed.

If a TABLE variable has been declared to be associated with the descriptor column referenced
by this operation, and that variable has been modified, this operation will not return the
modified value stored in the variable. It will read the original unmodified values from the file
layer's descriptor table.

. (Map Raster through Descriptor Column)
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Distance

Distance

CIRC (Test if Inside Unit Circle)

DIST (Distance)

RECT (Rectangle)

SEARCH (Search - Proximity Analysis)

TRI (Triangle)

For more information sedtandard Rules.
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CIRC (Test if Inside Unit Circle)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

See Also:

CIRC (<argl>, <arg2>)

Point

Returns true if inside unit circle, false otherwise. For example:

True if<argl>** 2 + <arg2>**2 <=1,

False if<argl>** 2 + <arg2>*2> 1.

Input Output Comments
BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX not supported

COLOR undefined

STRING not supported

All object types, standard rules.

RECT
TRI
DIST
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DIST (Distance)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

See Also:

DIST (<argl>, <arg2>)

Point

Computes distance from origin

SQRT (<argl> ** 2 + <arg2> ** 2)

Distance

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported

All object types, standard rules.

SQRT
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RECT (Rectangle)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

See Also:

RECT (<argl>)

Point

For INTEGER, FLOAT, COLOR—
ReturnsABS (<argl>) <= 0.5, i.e.:

For COMPLEX—

FALSE if | <argl>< -0.5
TRUE if | -0.5<=<argl><=05
FALSE if | 0.5> <argl>

ReturnsABS (REAL (<argl>)) <= 0.5 AND ABS (IMAG (<argl>)) <= 0.5

Input Output Comments
BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING not supported

All object types, standard rules.

TRI
CIRC
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SEARCH (Search - Proximity Analysis)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

SEARCH (<raster>, <dist>, <table>)

or

SEARCH (<raster>, <dist>, <class1l>, <class2>, <class3>, ...)

Layer

Distance

Performs a proximity analysis emaster>, a single layeRASTER. The distance in pixels to
search is specified bydist>, a numericSCALAR . The classes iraster> from which to search
are either listed as argumeatsass1> , <class2>, etc., or are contained #table>. The output
is a single layeRASTER, where the data value at each pixel is the distance in pixels from the
nearest pixel whose value4naster> belongs to the set of search classes.

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR not supported

STRING not supported

<raster>

is a single layeRASTER. <dist> is aSCALAR. <table> is aTABLE, <class1>,
<class2>, etc., are6SCALAR . The output is a single layBASTER.
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TRI (Triangle)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

See Also:

TRI (<argl>)
Point

For INTEGER, FLOAT, COLOR—
ComputesviAX (1. - ABS (<argl>), 0.), i.e.:

0 if | <argl>< -1

1 +<argl> if |-1<=<argl><=20
1-<argl> if [0<=<argl><=1
0 if | 1< <argl>

For COMPLEX—

ComputesvAX (1. - ABS (REAL (<argl>)) - ABS (IMAG (<argl>)), 0.)

Input Output Comments
BINARY not supported
INTEGER INTEGER
FLOAT FLOAT
COMPLEX FLOAT
COLOR COLOR
STRING not supported
All object types, standard rules.
MAX REAL ABS IMAG
CIRC RECT
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Exponential

Exponential

EXP (Exponential)

LOG (Natural Logarithm)
LOG10 (Common Logarithm)
POWER (Raise to Power)

** (Raise to Power)

SQRT (Square Root)

For more information sedtandard Rules.
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EXP (Exponential)

Syntax: EXP (<argl>)
Function Type: Point
Description: Computes raised to theargl> power. The constastequals 2.71828182845904, the base of
the natural logarithm.
Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: EXP (1) equals 2.718281828 (the approximate value) of
EXP (2) equalse? (7.389056099)
Notes: EXP is the inverse ofOG, the natural logarithm cfarg1>.
See Also: LOG

POWER
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Exponential

LOG (Natural Logarithm)

Syntax: LOG (<argl>)
Function Type: Point
Description: Computes the natural logarithm <frg1>.
Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: LOG (e) equals 1
Notes: If <argl> iSINTEGER or FLOAT, and<arg1> is less than or equal to zero, NaN (not a number)
is returned.
See Also: LOG10
EXP
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LOG10 (Common Logarithm)

Syntax: LOG10 (<argl>)
Function Type: Point
Description: Computes the common logarithm (base 10Janfj1>.
Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: LOG10 (10) equals 1

LOG10 (86) equals 1.9344985

Notes: If <argl> iSINTEGER or FLOAT, and<argl> is less than or equal to zero, NaN (not a number)
is returned.
See Also: LOG
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POWER (Raise to Power)

Syntaxes:

Function Type:
Description:

Data Types:

Object Types:

<argl> POWER <arg2>

<argl> ** <arg2>

Point

Raise<argl> to <arg2> power.

Exponential

<arg2> cannot beCOMPLEX. The type okargl> determines the output data type:

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.
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SQRT (Square Root)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Example:

Notes:

See Also:

SQRT (<argl>)

Point

Computes the square root<afrgl>.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

SQRT (16) equals 4

SQRT (-16) equals NaN (not a number)

SQRT ((-16, 0)) equals (0, 4)

If <argl> is a negativéNTEGER or FLOAT, NaN (not a number) will be returned.

** (Raise to Power)
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Focal (Scan)

Focal (Scan)

Focal functions are generally used for neighborhood analyses.

BOUNDARY (Boundary)

FOCAL DENSITY (Focal Density)
FOCAL DIVERSITY (Focal Diversity)
FOCAL MAJORITY (Focal Majority)
FOCAL MAX (Focal Maximum)

FOCAL MEAN (Focal Mean)

FOCAL MEDIAN (Focal Median)
FOCAL MIN (Focal Minimum)

FOCAL MINORITY (Focal Minority)
FOCAL RANK (Focal Rank)

FOCAL SD (Focal Standard Deviation)
FOCAL STANDARD DEVIATION (Focal Standard Deviation)

FOCAL SUM (Focal Sum)

For more information sedtandard Rules.
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BOUNDARY (Boundary)

Syntax:

Function Type:

Description:

BOUNDARY (<raster>, <focus>)

or
BOUNDARY (<raster>, <focus>, <optionl> <valuelist1>)
or

BOUNDARY (<raster>, <focus>, <optionl> <valuelistl>, <option2>
<valuelist2>)

Neighborhood

Returns QFALSE) if all pixels in the focal windowfocus> have the same value. Returns 1
(TRUE) if there is more than one value in the focal window.

<optionl > and <option2 >, if present, may be either ase_option > or an pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must besae <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is O.
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Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated
for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the
function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function

will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

Data Types: <focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT INTEGER input rounded to INTEGER
COMPLEX not supported

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.
Object Types: <raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

See Also: FOCAL DIVERSITY
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FOCAL DENSITY (Focal Density)

Syntax: FOCAL DENSITY (<raster>, <focus>)

or
FOCAL DENSITY (<raster>, <focus>, <optionl> <valuelistl>)
or

FOCAL DENSITY (<raster>, <focus>, <optionl> <valuelistl>,
<option2> <valuelist2>)

Function Type: Neighborhood

Description: Returns number of occurrences of the center pixel value in focal wifdouws> around each
pixel of <raster> .

<optionl > and <option2 >, if present, may be either ase_option > or an pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must besae <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is O.
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Data Types:

Object Types:

See Also:

Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated
for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the
function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function

will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE

specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

<focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.
<raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

DENSITY
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FOCAL DIVERSITY (Focal Diversity)

Syntax: FOCAL DIVERSITY (<raster>, <focus>)

or
FOCAL DIVERSITY (<raster>, <focus>, <optionl> <valuelistl>)
or

FOCAL DIVERSITY (<raster>, <focus>, <optionl> <valuelistl>,
<option2> <valuelist2>)

Function Type: Neighborhood

Description: Returns number of different values in focal winddacus> around each pixel cfraster> .

<optionl > and option2 >, if present, may be either ase_option > or an <pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must besae <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is O.
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Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated
for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the
function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function

will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

Data Types: <focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.

Object Types: <raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

See Also: DIVERSITY
GLOBAL DIVERSITY
STACK DIVERSITY
BOUNDARY
ZONAL DIVERSITY
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FOCAL MAJORITY (Focal Majority)

Syntax: FOCAL MAJORITY (<raster>, <focus>)

or
FOCAL MAJORITY (<raster>, <focus>, <optionl> <valuelistl>)
or

FOCAL MAJORITY (<raster>, <focus>, <optionl> <valuelistl>,
<option2> <valuelist2>)

or

FOCAL MAJORITY (<raster>, <focus>, <threshold>)

or

FOCAL MAJORITY (<raster>, <focus>, <threshold>, <optionl>
<valuelist1l>)

or

FOCAL MAJORITY (<raster>, <focus>, <threshold>, <option1>
<valuelistl>, <option2> <valuelist2>)

Function Type: Neighborhood

Description: Returns the most commonly occurring value in focal wingéwus> around pixel of
<raster >. If <threshold> is present, and the ratio of the number of occurrences of the majority
value to the size of the focal window is greater than or equ#iteshold> , the returned pixel
is the majority value. If this ratio is less thethreshold> , the returned pixel is the input pixel
value.

<optionl > and <option2 >, if present, may be either ase_option > or an <pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must bese <option > and the
other must be anapply_option >.

<valuelistl > and wvaluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}

where waluel >, <value2 >, etc., are each scalar expressions.
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Data Types:

Object Types:

See Also:

Focal (Scan)

A <use_option > and its waluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignord$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is the same as the input value.

An <apply_option > and its valuelist > specifies whether or not the focal function is calculated
for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the
function returns the value of the input pix¢©_APPLY_AT_VALUE specifies that the function

will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tINARY and used as a binary lookup table to
determine whether or not to apply the function at a valReE indicates to apply at the value,
FALSE indicates not to apply at the value.

<focus> may be any numeric type; it is converte®tNARY . <threshold> may be any
numeric type, and is convertedRDOAT . The type okraster> determines the output type:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.

If <valuelistl > or <valuelist2 > is present, they must liTEGER or BINARY, and <aster >
must beNTEGER.

<raster> is aRASTER; <focus> is aMATRIX: <threshold> is aSCALAR. <valuelistl > and
<valuelist2 > are eitheSCALAR, TABLE, or a comma-separated list®fALAR s enclosed in
braces. Output iSRASTER with same number of layers asster> .

MAJORITY
GLOBAL MAJORITY
STACK MAJORITY
ZONAL MAJORITY
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FOCAL MAX (Focal Maximum)

Syntax: FOCAL MAX (<raster>, <focus>)
or
FOCAL MAX (<raster>, <focus>, <optionl> <valuelist1l>)
or

FOCAL MAX (<raster>, <focus>, <optionl> <valuelistl>, <option2>
<valuelist2>)

Function Type: Neighborhood
Description: Returns the maximum of the data file values in focal windfwsus> around each pixel of
<raster>.

<optionl > and <option2 >, if present, may be either ase_option > or an pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must besae <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is the same as the input value.
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Data Types:

Object Types:

See Also:

Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated

for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the

function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function
will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

<focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.

<raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

MAX
GLOBAL MAX
STACK MAX
ZONAL MAX

Reference Manual

165 IZ



FOCAL MEAN (Focal Mean)

Syntax: FOCAL MEAN (<raster>, <focus>)

or
FOCAL MEAN (<raster>, <focus>, <optionl> <valuelist1>)
or

FOCAL MEAN (<raster>, <focus>, <option1> <valuelistl1>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns mean of pixels in focal windesiocus> around each pixel cfraster>.

<optionl > and option2 >, if present, may be either ase_option > or an <pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must besae <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is the same as the input value.
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Data Types:

Object Types:

See Also:

Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated

for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the

function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function
will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

<focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.

<raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

MEAN
GLOBAL MEAN
STACK MEAN
ZONAL MEAN
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FOCAL MEDIAN (Focal Median)

Syntax: FOCAL MEDIAN (<raster>, <focus>)

or
FOCAL MEDIAN (<raster>, <focus>, <optionl> <valuelistl>)
or

FOCALMEDIAN (<raster>, <focus>, <option1l><valuelistl>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns the median of values in focal winddacus> around each pixel Gfraster> .

<optionl > and option2 >, if present, may be either ase_option > or an <pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must besae <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is the same as the input value.
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Data Types:

Object Types:

See Also:

Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated

for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the

function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function
will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

<focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.

<raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

MEDIAN
GLOBAL MEDIAN
STACK MEDIAN
ZONAL MEDIAN
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FOCAL MIN (Focal Minimum)

Syntax: FOCAL MIN (<raster>, <focus>)

or
FOCAL MIN (<raster>, <focus>, <optionl> <valuelistl>)
or

FOCAL MIN (<raster>, <focus>, <optionl> <valuelistl>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns the minimum of values in focal windefecus> around each pixel cfraster>.

<optionl > and option2 >, if present, may be either ase_option > or an <pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must besae <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is the same as the input value.
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Data Types:

Object Types:

See Also:

Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated

for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the

function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function
will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

<focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.

<raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

MIN
GLOBAL MIN
STACK MIN
ZONAL MIN
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FOCAL MINORITY (Focal Minority)

Syntax: FOCAL MINORITY (<raster>, <focus>)
or
FOCAL MINORITY (<raster>, <focus>, <optionl> <valuelist1>)
or

FOCAL MINORITY (<raster>, <focus>, <option1l> <valuelistl>,
<option2> <valuelist2>)

Function Type: Neighborhood
Description: Returns the least commonly occurring value among in focal wirdiesus> around pixel of
<raster>.

<optionl > and <option2 >, if present, may be either ase_option > or an pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must besae <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is the same as the input value.
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Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated
for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the
function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function

will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

Data Types: <focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.

Object Types: <raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

See Also: MINORITY
GLOBAL MINORITY
STACK MINORITY
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FOCAL RANK (Focal Rank)

Syntax: FOCAL RANK (<raster>, <focus>)

or
FOCAL RANK (<raster>, <focus>, <optionl> <valuelist1l>)
or

FOCAL RANK (<raster>, <focus>, <option1> <valuelistl>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns the number of pixels in the focal winddacus> whose value is less than the center
pixel, for each pixel oraster> .

<optionl > and <option2 >, if present, may be either ase_option > or an pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must besae <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is O.
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Data Types:

Object Types:

See Also:

Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated
for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the
function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function

will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

<focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX not supported

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.
<raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

RANK
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FOCAL SD (Focal Standard Deviation)

Syntax: FOCAL SD (<raster>, <focus>)

or
FOCAL SD (<raster>, <focus>, <optionl> <valuelistl>)
or

FOCAL SD (<raster>, <focus>, <option1> <valuelistl>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns standard deviation of pixels in focal winddacus> around each pixel cfraster> .

<optionl > and option2 >, if present, may be either ase_option > or an <pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must besae <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is O.
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Data Types:

Object Types:

Notes:

See Also:

Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated
for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the
function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function

will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

<focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.

<raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and <aluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

Equivalent to:

FOCAL STANDARD DEVIATION (<raster>, <focus>)

FOCAL STANDARD DEVIATION
SD

GLOBAL SD

STACK SD

ZONAL SD (from summary)
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FOCAL STANDARD DEVIATION (Focal Standard Deviation)

Syntax: FOCAL STANDARD DEVIATION (<raster>, <focus>)

or

FOCAL STANDARD DEVIATION (<raster>, <focus>, <optionl>
<valuelist1l>)

or

FOCAL STANDARD DEVIATION (<raster>, <focus>, <optionl>
<valuelistl>, <option2> <valuelist2>)

Function Type: Neighborhood

Description: Returns standard deviation of pixels in focal winddacus> around each pixel cfraster> .

<optionl > and <option2 >, if present, may be either ase_option > or an @pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1 > and <option2 > are both present, one of them must bese <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its waluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignord$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valUe&LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is 0.
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Data Types:

Object Types:

Notes:

See Also:

Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated

for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the

function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function
will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

<focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.

<raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

Equivalent to:

FOCAL SD (<raster>, <focus>)

FOCAL SD (<raster>, <focus>, <optionl> <valuelistl>)

FOCAL SD (<raster>, <focus>, <optionl> <valuelistl>, <option2>
<valuelist2>)

FOCAL SD

SD

GLOBAL STANDARD DEVIATION

STACK STANDARD DEVIATION
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FOCAL SUM (Focal Sum)

Syntax: FOCAL SUM (<raster>, <focus>)

or
FOCAL SUM (<raster>, <focus>, <optionl> <valuelistl>)
or

FOCAL SUM (<raster>, <focus>, <optionl> <valuelistl>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns sum of pixels in focal windosfocus> around each pixel cfraster> .

<optionl > and option2 >, if present, may be either ase_option > or an <pply_option >. A
<use_option > is one of the following:

IGNORE_VALUE
USE_VALUE
USE_LOOKUP_TABLE

An <apply_option > is one of the following:

NO_APPLY_AT_VALUE
APPLY_AT_VALUE
APPLY_LOOKUP_TABLE

If <option1> and <option2 > are both present, one of them must bese <option > and the
other must be anapply_option >.

<valuelistl > and waluelist2 >, if present, may be either a scalar or table expression, or they
may be:

{ <valuel>, <value2>, ..., <valueN>}
where waluel >, <value2 >, etc., are each scalar expressions.

A <use_option > and its «aluelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored will not
be counted in the calculation of the focal functi@NORE_VALUE specifies that the values in
<valuelist > will not be usedUSE_VALUE specifies that only the values inatuelist > are

used, all other values are ignorg$E_LOOKUP_TABLE specifies that itswaluelist > will be

cast toBINARY and used as a binary lookup table to determine whether or not a value is used:
TRUE indicates to use the valU&)LSE to ignore it. If all values in the neighborhood of a pixel

are ignored, the output value is O.
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Data Types:

Object Types:

See Also:

Focal (Scan)

An <apply_option > and its @aluelist > specifies whether or not the focal function is calculated

for a particular input pixel value. If the option specifies that the function is not to be applied for
the value of a particular input pixel, the focal function is not calculated at that pixel, and the

function returns the value of the input pix¢®_APPLY_AT_VALUE specifies that the function
will not be applied at values kvaluelist >. APPLY_AT_VALUE specifies that the function is
applied only at the values irvaluelist >, and at no other valuesPPLY_LOOKUP_TABLE
specifies that its valuelist > will be cast tBINARY and used as a binary lookup table to
determine whether or not to apply the function at a valRgE indicates to apply at the value,
FALSE indicates not to apply at the value.

<focus> may be any numeric type; it is converte@BARY . The type okraster> determines
the output type:

Input Output Comments
BINARY FLOAT

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported

%

<use_option> and<apply_option> may be used only witNTEGER input raster data.

<raster> is aRASTER; <focus> is aMATRIX. <valuelistl > and waluelist2 > are either
SCALAR, TABLE, or a comma-separated list®€ALAR s enclosed in braces. Output is a
RASTER with same number of layers asster> .

+ (Addition)
SUM
GLOBAL SUM
STACK SUM
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Global

Global

GLOBAL DIVERSITY (Global Diversity)

GLOBAL MAJORITY (Global Majority)

GLOBAL MAX (Global Maximum)

GLOBAL MEAN (Global Mean)

GLOBAL MEDIAN (Global Median)

GLOBAL MIN (Global Minimum)

GLOBAL MINORITY (Global Minority)

GLOBAL SD (Global Standard Deviation)

GLOBAL STANDARD DEVIATION (Global Standard Deviation)

GLOBAL SUM (Global Sum)

For more information se8tandard Rules.
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GLOBAL DIVERSITY (Global Diversity)

Syntax: GLOBAL DIVERSITY (<argl>)
or
GLOBAL DIVERSITY (<argl>, <ignoreoption>)
or

GLOBAL DIVERSITY (<argl>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes number of different values in each layemafl>.

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valgigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only #argl> is a
RASTER object.

If <ignoreoption> is not present anchrgl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, oOrRASTER created within the model. ¥arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option will be used, as set byPileéerence Editor or theSET DEFAULT

STATISTICS statement.

Data Types: The type okargl> determines the output type:

Input Output Comments
BINARY INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.
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Object Types:

See Also:

Global

<argl> may be any object type.<4hrgl> is aSCALAR, TABLE, or MATRIX, the result is a
SCALAR. If <argl> is aRASTER, the result is @ABLE with the same number of rows as
<argl> has layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be

SCALAR. <ignoreoption> and<backgroundvalue> may be present only #argl> is a
RASTER.

DIVERSITY

FOCAL DIVERSITY
STACK DIVERSITY

SET DEFAULT STATISTICS
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GLOBAL MAJORITY (Global Majority)

Syntax: GLOBAL MAJORITY (<argl>)
or
GLOBAL MAJORITY (<argl>, <ignoreoption>)
or

GLOBAL MAJORITY (<argl>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes the most commonly occurring value (mode) in each layergif>.

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valgigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only #argl> is a
RASTER object.

If <ignoreoption> is not present anchrgl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, oOrRASTER created within the model. ¥arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option will be used, as set byPileéerence Editor or theSET DEFAULT

STATISTICS statement.

Data Types: The type okargl> determines the output type:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.
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Object Types:

See Also:

Global

<argl> may be any object type.<4hrgl> is aSCALAR, TABLE, or MATRIX, the result is a
SCALAR. If <argl> is aRASTER, the result is @ABLE with the same number of rows as
<argl> has layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be

SCALAR. <ignoreoption> and<backgroundvalue> may be present only #argl> is a
RASTER.

MAJORITY

FOCAL MAJORITY

STACK MAJORITY

SET DEFAULT STATISTICS
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GLOBAL MAX (Global Maximum)

Syntax: GLOBAL MAX (<argl>)

or
GLOBAL MAX (<argl>, <ignoreoption>)
or

GLOBAL MAX (<argl>, <ignoreoption> <backgroundvalue>)
Function Type: Global

Description: Computes the maximum value of each layetanfj1>.

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only Kargl> is a
RASTER object.

If <ignoreoption> is not present anchrgl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, orRASTER created within the model. ¥arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option will be used, as set byPileéerence Editor or theSET DEFAULT

STATISTICS statement.

Data Types: The type okargl> determines the output type:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR FLOAT
STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.
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Object Types:

See Also:

Global

<argl> may be any object type.<4hrgl> is aSCALAR, TABLE, or MATRIX, the result is a
SCALAR. If <argl> is aRASTER, the result is @ABLE with the same number of rows as
<argl> has layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR. <ignoreoption> and<backgroundvalue> may be present only #argl> is a
RASTER.

MAX

FOCAL MAX

STACK MAX

SET DEFAULT STATISTICS
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GLOBAL MEAN (Global Mean)

Syntax: GLOBAL MEAN (<argl>)

or
GLOBAL MEAN (<argl>, <ignoreoption>)
or

GLOBAL MEAN (<argl>, <ignoreoption> <backgroundvalue>)
Function Type: Global

Description: Computes mean of all elements in each layemafl>.

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only Kargl> is a
RASTER object.

If <ignoreoption> is not present anchrgl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, orRASTER created within the model. ¥arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option will be used, as set byPileéerence Editor or theSET DEFAULT

STATISTICS statement.

Data Types: The type okargl> determines the output type:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE.<backgroundvalue> may be any
numeric type.
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Object Types:

See Also:

Global

<argl> may be any object type.<4hrgl> is aSCALAR, TABLE, or MATRIX, the result is a
SCALAR. If <argl> is aRASTER, the result is @ABLE with the same number of rows as
<argl> has layers.

<ignoreoption> is one of the keyworddSEALL or IGNORE.<backgroundvalue> must be
SCALAR .<ignoreoption> and<backgroundvalue> may be present only #farg1> is a
RASTER.

MEAN

FOCAL MEAN

STACK MEAN

SET DEFAULT STATISTICS
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GLOBAL MEDIAN (Global Median)

Syntax: GLOBAL MEDIAN (<argl>)

or
GLOBAL MEDIAN (<argl>, <ignoreoption>)
or

GLOBAL MEDIAN (<argl>, <ignoreoption> <backgroundvalue>)
Function Type: Global

Description: Computes the median of each layekafy1>.

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only Kargl> is a
RASTER object.

If <ignoreoption> is not present anchrgl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, orRASTER created within the model. ¥arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option will be used, as set byPileéerence Editor or theSET DEFAULT

STATISTICS statement.

Data Types: The type okargl> determines the output type:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR COLOR
STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.
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Object Types:

See Also:

Global

<argl> may be any object type.<4hrgl> is aSCALAR, TABLE, or MATRIX, the result is a
SCALAR. If <argl> is aRASTER, the result is @ABLE with the same number of rows as
<argl> has layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be

SCALAR. <ignoreoption> and<backgroundvalue> may be present only #argl> is a
RASTER.

MEDIAN

FOCAL MEDIAN

STACK MEDIAN

SET DEFAULT STATISTICS
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GLOBAL MIN (Global Minimum)

Syntax: GLOBAL MIN (<argl>)

or
GLOBAL MIN (<argl>, <ignoreoption>)
or

GLOBAL MIN (<argl1>, <ignoreoption> <backgroundvalue>)
Function Type: Global

Description: Computes the minimum value of each layeraty1>.

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only Kargl> is a
RASTER object.

If <ignoreoption> is not present anchrgl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, orRASTER created within the model. ¥arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option will be used, as set byPileéerence Editor or theSET DEFAULT

STATISTICS statement.

Data Types: The type okargl> determines the output type:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR COLOR
STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.
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Object Types:

See Also:

Global

<argl> may be any object type.<4hrgl> is aSCALAR, TABLE, or MATRIX, the result is a
SCALAR. If <argl> is aRASTER, the result is @ABLE with the same number of rows as
<argl> has layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR. <ignoreoption> and<backgroundvalue> may be present only #argl> is a

RASTER.

MIN

FOCAL MIN

STACK MIN

SET DEFAULT STATISTICS
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GLOBAL MINORITY (Global Minority)

Syntax: GLOBAL MINORITY (<argl>)

or
GLOBAL MINORITY (<argl>, <ignoreoption>)
or

GLOBAL MINORITY (<argl>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes the least commonly occurring value in each layargf>.

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only Kargl> is a
RASTER object.

If <ignoreoption> is not present anchrgl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, orRASTER created within the model. ¥arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option will be used, as set byPileéerence Editor or theSET DEFAULT

STATISTICS statement.

Data Types: The type okargl> determines the output type:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.
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Object Types:

See Also:

Global

<argl> may be any object type.<4hrgl> is aSCALAR, TABLE, or MATRIX, the result is a
SCALAR. If <argl> is aRASTER, the result is @ABLE with the same number of rows as
<argl> has layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be

SCALAR. <ignoreoption> and<backgroundvalue> may be present only #argl> is a
RASTER.

MINORITY

FOCAL MINORITY

STACK MINORITY

SET DEFAULT STATISTICS
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GLOBAL SD (Global Standard Deviation)

Syntax: GLOBAL SD (<argl>)

or
GLOBAL SD (<argl>, <ignoreoption>)
or

GLOBAL SD (<argl>, <ignoreoption> <backgroundvalue>)
Function Type: Global

Description: Computes the standard deviation of all elements in each layargaf>.

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only Kargl> is a
RASTER object.

If <ignoreoption> is not present anchrgl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, orRASTER created within the model. ¥arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option will be used, as set byPileéerence Editor or theSET DEFAULT

STATISTICS statement.

Data Types: The type okargl> determines the output type:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX FLOAT
COLOR COLOR
STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.
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Object Types:

Notes:

See Also:

Global

<argl> may be any object type.<4hrgl> is aSCALAR, TABLE, or MATRIX, the result is a
SCALAR. If <argl> is aRASTER, the result is @ABLE with the same number of rows as
<argl> has layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR. <ignoreoption> and<backgroundvalue> may be present only #argl> is a
RASTER.

Identical to:

GLOBAL STANDARD DEVIATION

GLOBAL STANDARD DEVIATION
SD

FOCAL SD

STACK SD

SET DEFAULT STATISTICS
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GLOBAL STANDARD DEVIATION (Global Standard Deviation)

Syntax: GLOBAL STANDARD DEVIATION (<argl>)

or
GLOBAL STANDARD DEVIATION (<argl>, <ignoreoption>)
or

GLOBAL STANDARD DEVIATION (<argl>, <ignoreoption>
<backgroundvalue>)

Function Type: Global

Description: Computes the standard deviation of all elements in each layargaf>.

<ignoreoption> is eitherUSEALL orIGNORE. USEALL indicates to use all input values in the
computation]GNORE indicates to ignore a background valsigackgroundvalue> specifies
the background value to be ignoredkithickgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only Kargl> is a
RASTER object.

If <ignoreoption> is not present anchrgl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, orRASTER created within the model. ¥arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option will be used, as set byPtleéerence Editor or theSET DEFAULT

STATISTICS statement.

Data Types: The type okargl> determines the output type:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX FLOAT
COLOR COLOR
STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.
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Global

Object Types: <argl> may be any object type.4hrgl> is aSCALAR, TABLE, or MATRIX, the result is a
SCALAR. If <argl> is aRASTER, the result is @ABLE with the same number of rows as
<argl> has layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR. <ignoreoption> and<backgroundvalue> may be present only #argl> is a

RASTER.

Notes: Identical to:
GLOBAL SD

See Also: GLOBAL SD

STANDARD DEVIATION
FOCAL STANDARD DEVIATION
STACK STANDARD DEVIATION
SET DEFAULT STATISTICS
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GLOBAL SUM (Global Sum)

Syntax: GLOBAL SUM (<argl>)

or
GLOBAL SUM (<argl>, <ignoreoption>)
or

GLOBAL SUM (<argl>, <ignoreoption> <backgroundvalue>)
Function Type: Global

Description: Computes the total of all elements in each layemeof1>.

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background valuesignoreoption> and<backgroundvalue> may be used only Kargl> is a
RASTER object.

If <ignoreoption> is not present anchrgl> is aRASTER object, the computation depends on
whether<argl> is a previously existing file, orRASTER created within the model. ¥arg1>

is aRASTER created within the model, the default statistics option is used, as set by the
Preference Editor or theSET DEFAULT STATISTICS statement.

If <argl> is a previously existing raster file, axidnoreoption> is not present, the result will
normally be computed from the statistics stored with the file. If all layerargi> contain

statistics which were computed using all values, or if all layers have statistics which were
computed ignoring the same background value, the statistics from the file will be used to
compute the result of this function. However, if layers used a different background value to
compute statistics, or some layers ignored a background value while others used all values, the
default statistics option will be used, as set byPileéerence Editor or theSET DEFAULT

STATISTICS statement.

Data Types: The type okargl> determines the output type:
Input Output Comments
BINARY FLOAT
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported

<ignoreoption> is one of the keyword$SEALL orIGNORE. <backgroundvalue> may be any
numeric type.
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Object Types:

See Also:

Global

<argl> may be any object type.<4hrgl> is aSCALAR, TABLE, or MATRIX, the result is a
SCALAR. If <argl> is aRASTER, the result is @ABLE with the same number of rows as
<argl> has layers.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR. <ignoreoption> and<backgroundvalue> may be present only #argl> is a
RASTER.

SUM

FOCAL SUM

STACK SUM

SET DEFAULT STATISTICS
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Matrix

Matrix

MATDIV (Matrix Division)

MATINV (Matrix Inverse)

MATMUL (Matrix Multiplication)
MATRIXTOTABLE (Convert Matrix to Table)
MATTRANS (Matrix Transpose)

TABLETOMATRIX (Convert Table to Matrix)

For more information sedtandard Rules.
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MATDIV (Matrix Division)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

MATDIV (<matrix1>, <matrix2>)

Point

Divides<matrix1> by <matrix2> using standard matrix division.

Input Output Comments
BINARY not supported

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

Both inputs must b®IATRIX. The matrices must be square and the same size.

The output will be MATRIX the same size as the input matrices.

/ (Division)
MATMUL

MATINV
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Matrix

MATINV (Matrix Inverse)

Syntax: MATINV (<matrix1>)
Function Type: Point
Description: Returns the inverse &fnatrix1> .
Data Types:
Input Output Comments
BINARY not supported
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: The input must be a squavTRIX. The output will be MATRIX the same size as the input.
Notes: Inverse matrices are generally used for solving systems of mathematical equations involving
several variables. An inverse matrix can also be used in computing inverse principal
components.
See Also: INV
MATDIV
MATMUL
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MATMUL (Matrix Multiplication)

Syntax: MATMUL (<matrix1>, <matrix2>)
Function Type: Point
Description: Multiplies <matrix1> by <matrix2> using standard matrix multiplication.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: Inputs must be eith@nATRIX or TABLE . The number of columns kmatrix1> must be the

same as the number of rows<imatrix2> .

The output will be MATRIX with number of rows equal to the number of rowsriratrix1> .
The number of columns in the output will be the same as the number of columnmgrir2> .

The matrix produca of two arrayd andc is:

See Also: *(Multiplication)
MATINV
MATDIV
MATRIXTOTABLE

n
a;; = Z by Cy
k=1

wherei is the row number arjds the column number.
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MATRIXTOTABLE (Convert Matrix to Table)

Matrix

Syntax: MATTRIXTOTABLE (<matrix1>)
Function Type: Point
Description: Converts the one column matkxatrix1> to a table.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING STRING
Object Types: The input must be a one colurRATRIX. The output will be ZABLE with the same number
of rows as the inpuIATRIX.
See Also: TABLETOMATRIX

MATMUL
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MATTRANS (Matrix Transpose)

Syntax: MATTRANS (<matrix1>)
Function Type: Point
Description: Returns the transpose ahatrix1> .
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING STRING
Object Types: The input type must BEATRIX or TABLE . The number of rows in the outpuATRIX will be

the number of columns kmatrix1> . The number of columns in the output will be the number
of rows in<matrix1> .

Notes: UseMATTRANS to switch the vertical and horizontal orientatiorxofatrix1> .
See Also: MATMUL

EIGENMATRIX

LINEARCOMB
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TABLETOMATRIX (Convert Table to Matrix)

Matrix

Syntax: TABLETOMATRIX (<tablel1>)
Function Type: Point
Description: Converts the tabletable1> to a one column matrix.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING STRING
Object Types: The input must be BABLE . The output will be a one colummATRIX with the same number
of rows as the inputABLE.
See Also: MATRIXTOTABLE

MATMUL
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Other

Other

ABS (Absolute Value)
ANGLE (Angle)

BINARY (Convert to Binary)
CEIL (Ceiling)

COMPLEX (Convert to Complex)
CONJ (Complex Conjugate)
DELTA (Delta)

EVEN (Test if Even)

FLOAT (Convert to Float)
FLOOR (Floor)

GAMMA (Gamma)

IMAG (Imaginary Part)
INTEGER (Convert to Integer)
INV (Multiplicative Inverse)
ODD (Test if Odd)

REAL (Real Part)

ROUND (Round)

SIGN (Sign)

SINC (Sinc)

STEP (Step)

TRUNC (Truncate)

WHOLE (Test if Whole Number)

For more information se8tandard Rules.
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ABS (Absolute Value)

Syntax: ABS (<argl>)
Function Type: Point
Description: Computes the absolute valueafgl>. The absolute value ghrgl> is always greater than or

equal to zero.

Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX FLOAT Computes magnitude, i. &QRT (re*re
+ im*im)
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: ABS (2) equals 2

ABS (-2) equals 2

o 2 2
ABS ((2, 3)) equals 3.60555127@nhich is equal toy 2 + 3
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Other

ANGLE (Angle)
Syntax: ANGLE (<argl>)
Function Type: Point
Description: Returns the angle for a complex number, i.e.:
ATAN (IMAG (<argl>) / REAL (<argl>))
Returns zero for other types.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX FLOAT
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
See Also: CONJ
ATAN
IMAG
REAL
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BINARY (Convert to Binary)

Syntax: BINARY (<argl>)

Function Type: Point

Description: Returns true if non-zero, false if zero.

Data Types:
Input Output Comments
BINARY BINARY
INTEGER BINARY
FLOAT BINARY
COMPLEX BINARY
COLOR undefined
STRING not supported

Object Types: All object types, standard rules.

See Also: NOT

ISNONZERO
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CEIL (Ceiling)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

CEIL (<argl>)

Point

Computes the least integer greater than or equarta>.

Other

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported

All object types, standard rules.

FLOOR
ROUND
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COMPLEX (Convert to Complex)

Syntax: COMPLEX (<argl>)
or

COMPLEX (<argl>, <arg2>)

Function Type: Point

Description: Converts taCOMPLEX type. If<argl> and<arg2> are present, useargl> for the real part
and<arg2> for the imaginary part. If onlyargl> is used angargl> is BINARY, INTEGER,
or FLOAT, <argl> is used for the real part and zero for the imaginary part.

Data Types:
Input Output Comments
BINARY COMPLEX
INTEGER COMPLEX
FLOAT COMPLEX
COMPLEX COMPLEX
COLOR undefined
STRING not supported
Object Types: All object types, standard rules.
See Also: REAL
IMAG
ABS
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Other

CONJ (Complex Conjugate)

Syntax: CONJ (<argl>)
Function Type: Point
Description: Returns the conjugate of a complex number, i.e., the real part minus the imaginary part. Returns

<argl> for other types.

Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Notes: Equivalent to:
REAL (<argl>) - IMAG (<argl>)
See Also: REAL
IMAG
ABS
ANGLE
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DELTA (Delta)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

DELTA (<argl>)
Point

True if<argl> is zero, false otherwise.

Input Output Comments
BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING not supported

All object types, standard rules.
Equivalent taNOT <argl1>.
NOT

ISNONZERO
ISALLTRUE
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EVEN (Test if Even)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

EVEN (<argl>)

Point

Returns true ikargl> is an even number, false otherwise.

Other

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported

All object types, standard rules.

ODD
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FLOAT (Convert to Float)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

FLOAT (<argl>)
Point

Converts ta-LOAT type.

Input Output Comments

BINARY FLOAT

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT Returns magnitude:
ABS (<argl>)

COLOR COLOR

STRING not supported

All object types, standard rules.

ABS
REAL
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FLOOR (Floor)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

FLOOR (<argl>)

Point

Computes the greatest integer less than or equalda>.

Other

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported

All object types, standard rules.

INTEGER
TRUNC
CEIL
ROUND
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GAMMA (Gamma)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

See Also:

GAMMA (<argl>)

Point

Computes the gamma function<afrgl>. GAMMA can be used in statistical analyses.

For an integer n:

GAMMA (n) = (n- 1) !

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

I (Factorial)
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IMAG (Imaginary Part)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

IMAG (<argl>)

Point

Other

Returns the imaginary part of a complex number. Returns zero for other types.

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING not supported

All object types, standard rules.

REAL
CONJ
ABS
ANGLE
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INTEGER (Convert to Integer)

Syntax: INTEGER (<argl>)
Function Type: Point
Description: Truncatescargl>, returnsNTEGER type.
Data Types:
Input Output Comments
BINARY INTEGER
INTEGER INTEGER
FLOAT INTEGER
COMPLEX INTEGER Truncated magnitude:
INTEGER (ABS (<arg1>))
COLOR undefined
STRING not supported
Object Types: All object types, standard rules.
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INV (Multiplicative Inverse)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

INV (<argl>)

Point

Computes the multiplicative inverse<drgl>, i.e., 1./ <argl>.

Other

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

/ (Division)

MATINV
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ODD (Test if Odd)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

ODD (<argl>)

Point

Returns true ikargl> is an odd number, false otherwise.

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported

All object types, standard rules.

EVEN
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REAL (Real Part)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

REAL (<argl>)

Point

Returns the real part of a complex number. Retyargl> for other types.

Other

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING not supported

All object types, standard rules.

FLOAT
IMAG
ABS
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ROUND (Round)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

ROUND (<argl>)
Point

Computes the nearest integektogl>.

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported

All object types, standard rules.

ROUND (-0.5) returns 0
ROUND (0.5) returns 1

INTEGER
TRUNC
FLOOR
CEIL
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SIGN (Sign)

Syntax:
Function Type:
Description:

Data Types:

Object Types:
Example:

See Also:

SIGN (<argl>)

Point

Other

Determines the sign efargl>. Returns 1 ikargl> is positive, O if O, -1 if negative.

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported

All object types, standard rules.

SIGN (10) equalsl

STEP
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SINC (Sinc)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

SINC (<argl>)
Point

Returns §IN (TT* <argl>)) / (TT* <argl>).

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

SIN
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Other

STEP (Step)

Syntax: STEP (<argl>)

Function Type: Point

Description: Returns true ikargl> >= 0, false otherwise.

Data Types:
Input Output Comments
BINARY BINARY
INTEGER BINARY
FLOAT BINARY
COMPLEX not supported
COLOR undefined
STRING not supported

Object Types: All object types, standard rules.

Notes: Equivalent to<argl> >= 0).

See Also: SIGN
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TRUNC (Truncate)

Syntax: TRUNC (<argl>)
Function Type: Point
Description: Truncatescargl> to integer by removing the fractional part.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: TRUNC (8.9) equals 8.0
TRUNC (-8.9) equals -8.0
Notes: TRUNC andINTEGER are similar, however they differ in the data type returned. If you input a
FLOAT to TRUNC, aFLOAT will be returned.
See Also: INTEGER
FLOOR
ROUND

IZ 234 ERDAS Spatial Modeler Language



Other

WHOLE (Test if Whole Number)

Syntax: WHOLE (<argl>)
Function Type: Point
Description: Returns true ikargl> is a whole number (a non-negative integer). Returns false otherwise.
Data Types:

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY True if real is whole and imaginany

is whole

COLOR undefined

STRING not supported
Object Types: All object types, standard rules.
See Also: INTEGER

STEP
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Relational

Relational

EQ (Equality)

GE (Greater Than or Equal)

GT (Greater Than)

LE (Less Than or Equal

LT (Less Than)

NE (Inequality)

== (Equality)

>= (Greater Than or Equal)

> (Greater Than)

<= (Less Than or Equal)

< (Less Than)

1= (Inequality)

=~ (Case Insensitive String Equality)

I~ (Case Insensitive String Inequality)
ISALLTRUE (Test for All Non-zero)

ISNONZERO (Test for Non-zero)

For more information se8tandard Rules.
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EQ (Equality)

Syntaxes: <argl> EQ <arg2>

<argl> == <arg2>

Function Type: Point
Description: True if<argl> and<arg2> are equal, false otherwise.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER BINARY
FLOAT BINARY
COMPLEX BINARY
COLOR undefined for scalars UBRALLTRUE (<argl> EQ
<arg2>)
STRING BINARY
Object Types: All object types, standard rules.
Notes: If inputs areCOLOR scalars, the output data type is not fully supported, but may be used as input

to thelSALLTRUE function, which will returrBINARY SCALAR .

See Also: NE

=~ (Case Insensitive String Equality)
MATCHES
ISALLTRUE
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GE (Greater Than or Equal)

Syntaxes:

Function Type:
Description:

Data Types:

Object Types:

See Also:

<argl> GE <arg2>

<argl> >= <arg2>

Point

True if<argl> is greater than or equal ¢arg2>, false otherwise.

Relational

Input Output Comments
BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX not supported

COLOR undefined

STRING BINARY Uses lexical ordering

All object types, standard rules.

GT
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GT (Greater Than)

Syntaxes:

Function Type:
Description:

Data Types:

Object Types:

See Also:

<argl> GT <arg2>

<argl> > <arg2>

Point

True if <argl> is greater thararg2>, false otherwise.

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX not supported

COLOR undefined

STRING BINARY Uses lexical ordering

All object types, standard rules.

GE
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LE (Less Than or Equal)

Syntaxes:

Function Type:
Description:

Data Types:

Object Types:

See Also:

<argl> LE <arg2>

<argl> <= <arg2>

Point

True if <argl> is less than or equal targ2>, false otherwise.

Relational

Input Output Comments
BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX not supported

COLOR undefined

STRING BINARY Uses lexical ordering

All object types, standard rules.

LT
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LT (Less Than)

Syntaxes: <argl> LT <arg2>

<argl> < <arg2>

Function Type: Point
Description: True if<argl> is less thararg2>, false otherwise.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER BINARY
FLOAT BINARY
COMPLEX not supported
COLOR undefined
STRING BINARY uses lexical ordering
Object Types: All object types, standard rules.
See Also: LE
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NE (Inequality)

Syntaxes: <argl> NE <arg2>
<argl> != <arg2>
Function Type: Point
Description: True if<argl> and<arg2> are not equal, false otherwise.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER BINARY
FLOAT BINARY
COMPLEX BINARY
COLOR undefined for scalars UBBNONZERO (<argl> NE
<arg2>)
STRING BINARY
Object Types: All object types, standard rules.
Notes: If inputs areCOLOR scalars, the output data type is not fully supported, but may be used as input
to thelSNONZERO function, which will returrBINARY SCALAR .
See Also: I~ (Case Insensitive String Inequality)
EQ
ISNONZERO

Relational
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=~ (Case Insensitive String Equality)

Syntax: <stringl> =~ <string2>
Function Type: Point
Description: True if <stringl> and<string2> are equal ignoring upper and lower case differences, false
otherwise.
Data Types:
Input Output Comments
BINARY not supported
INTEGER not supported
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING BINARY
Object Types: All object types, standard rules.
See Also: I~ (Case Insensitive String Inequality)
== (Equality)
MATCHES
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Relational

I~ (Case Insensitive String Inequality)

Syntax: <stringl> !~ <string2>
Function Type: Point
Description: True if<stringl> and<string2> are not equal ignoring upper and lower case differences, false
otherwise.
Data Types:
Input Output Comments
BINARY not supported
INTEGER not supported
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING BINARY
Object Types: All object types, standard rules.
See Also: =~ (Case Insensitive String Equality)
I= (Inequality)
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ISALLTRUE (Test for All Non-zero)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

ISALLTRUE (<arg1>)

Point

ReturnsBINARY SCALAR regardless of the input type. If any element of the input table or
matrix is zero, returns false. Returns true if all elements are non-zero.

Input Output Comments
BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR BINARY

STRING not supported

SCALAR, TABLE, or MATRIX on input,SCALAR output.

RASTER input is not supported.

ISALLTRUE will also accept as input the "undefined" data types returned by operations such as:

colorl == color2

wherecolorl andcolor2 areCOLOR SCALAR s. In this case,

ISALLTRUE (colorl == color2)

will return aBINARY SCALAR which is true if the two colors are identical, or false if they are

not.

ISNONZERO
== (Equality)
BINARY
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Relational

ISNONZERO (Test for Non-zero)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

ISNONZERO (<argl>)
Point

ReturnsBINARY SCALAR regardless of input type. If any element of the input table or matrix
is non-zero, returns true. Returns false if all elements are zero.

Input Output Comments
BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR BINARY

STRING not supported

SCALAR, TABLE, or MATRIX on input,SCALAR output.

RASTER input is not supported.

ISNONZERO will also accept as input the "undefined" data types returned by operations such
as:

colorl !'= color2
wherecolorl andcolor2 areCOLOR SCALAR s. In this case,
ISNONZERO (colorl != color2)

will return aBINARY SCALAR which is true if the two colors are different, or false if they are
not.

ISALLTRUE
I= (Inequality)
BINARY
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Size

Size

CELLAREA (Area of Grid Cells)
CELLUNITS (Cell Size Units)

CELLX (X Cell Size)

CELLY (Y Cell Size)

LAYERHEIGHT (Height of Raster Layer)
LAYERWIDTH (Width of Raster Layer)
NUMCOLS (Number of Columns)
NUMLAYERS (Number of Layers)

NUMROWS (Number of Rows)

For more information se8tandard Rules.
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CELLAREA (Area of Grid Cells)

Syntax:)> CELLAREA (<units
Function Type: Point
Description: Returns the area of one pixel in the units specified. The area is derived from the current Working

Window cell size. gnits > is aSTRING which specifies an area unit from the file
<$IMAGINE_HOME>/etc/units.dat , such asHectares ” or “acres.” Also, if <units > is either
“pixels " or “none,” 1 is returned. If an area unit is specified and the Working Window is not
georeferenced) is returned. If gnits > is not recognized as a area unjixéls ,” or “none,” 0

is returned.
Data Types:
Input Output Comments
BINARY not supported
INTEGER not supported
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING FLOAT
Object Types: Input and output ar8CALAR .
See Also: CELLX
CELLY
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Size

CELLUNITS (Cell Size Units)

Syntax: CELLUNITS
Function Type: Point
Description: Returns &8TRING specifying the distance units used in the current Working Window. If the
current Working Window is not georeferencelofie” is returned.
Data Types:
Input Output Comments
none STRING
Object Types: Output iISSCALAR.
See Also: CELLX

CELLY
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CELLX (X Cell Size)

Syntax: CELLX (<units>)
Function Type: Point
Description: Returns the X cell size of one pixel in the units specified. The cell width is from the current

Working Window. sunits > is aSTRING which specifies a distance unit from the file
<$IMAGINE_HOME>/etc/units.dat , such asteters” or “feet.” Also, if <units > is either

“pixels " or “none,” 1 is returned. If a distance unit is specified and the Working Window is not
georeferenced) is returned. If gnits > is not recognized as a distance unitéls ,” or

“none,” 0 is returned.

Data Types:
Input Output Comments
BINARY not supported
INTEGER not supported
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING FLOAT

Object Types: Input and output arBCALAR .

See Also: CELLAREA

CELLUNITS

CELLY
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CELLY (Y Cell Size)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

See Also:

Size

CELLY (<units>)
Point

Returns the Y cell size of one pixel in the units specified. The cell height is from the current
Working Window. <units > is aSTRING which specifies a distance unit from the file
<$IMAGINE_HOME>/etc/units.dat , such asteters” or “feet.” Also, if <units > is either

“pixels " or “none,” 1 is returned. If a distance unit is specified and the Working Window is not
georeferenced) is returned. If gnits > is not recognized as a distance unitéls ,” or

“none,” 0 is returned.

Input Output Comments
BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING FLOAT

Input and output arBCALAR.

CELLAREA
CELLUNITS
CELLX
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LAYERHEIGHT (Height of Raster Layer)

Syntax: LAYERHEIGHT (<argl>)
Function Type: Point
Description: Returns the height in pixels of the first layer of the stack of raster file layers associated with

<argl>. If there is no raster file layer associated witingg >, 0 is returned.

Data Types:
Input Output Comments
BINARY INTEGER
INTEGER INTEGER
FLOAT INTEGER
COMPLEX INTEGER
COLOR INTEGER
STRING INTEGER
Object Types: Returns0 if input is any type other thaRASTER.
See Also: NUMROWS
NUMLAYERS
LAYERWIDTH
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Size

LAYERWIDTH (Width of Raster Layer)

Syntax: LAYERWIDTH (<argl>)
Function Type: Point
Description: Returns the width in pixels of the first layer of the stack of raster file layers associated with

<argl>. If there is no raster file layer associated witingg >, 0 is returned.

Data Types:
Input Output Comments
BINARY INTEGER
INTEGER INTEGER
FLOAT INTEGER
COMPLEX INTEGER
COLOR INTEGER
STRING INTEGER
Object Types: Returns0 if input is any type other thaRASTER.
See Also: NUMCOLS
NUMLAYERS

LAYERHEIGHT
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NUMCOLS (Number of Columns)

Syntax: NUMCOLS (<argl>)
Function Type: Point
Description: Returns the number of columns in an object.
Data Types:
Input Output Comments
BINARY INTEGER
INTEGER INTEGER
FLOAT INTEGER
COMPLEX INTEGER
COLOR INTEGER
STRING INTEGER
Object Types: All input object types supported, see NotesRASTER type. Output object type BCALAR.
Notes: Always returns 1 foBCALAR or TABLE . Returns the number of columns feATRIX. Returns

the width of the Working Window faRASTER input, which may not be the same as width of
the associated file layer. Earlier versions of this function returned the tile SREFOER input
rather than the width of the Working Window.

See Also: NUMROWS

NUMLAYERS
LAYERWIDTH
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NUMLAYERS (Number of Layers)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

Notes:

See Also:

NUMLAYERS (<argl>)

Point

Returns number of layers in object.

Input Output Comments
BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX INTEGER

COLOR INTEGER Return value is 3
STRING INTEGER

All input object types supported. Output object typsGaLAR .

Size

Returns 1 foSCALAR, TABLE, or MATRIX of any type other tha@OLOR. Returns 3 for
COLOR objects. Returns the number of layersHaISTER object.

NUMCOLS
NUMROWS
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NUMROWS (Number of Rows)

Syntax: NUMROWS (<argl>)
Function Type: Point
Description: Returns the number of rows in an object.
Data Types:
Input Output Comments
BINARY INTEGER
INTEGER INTEGER
FLOAT INTEGER
COMPLEX INTEGER
COLOR INTEGER
STRING INTEGER
Object Types: All input object types supported, see NotesRASTER type. Output object type BCALAR.
Notes: Always returns 1 foBCALAR . Returns the number of rows foABLE andMATRIX. Returns

the height of the Working Window f®ASTER input, which may not be the same as height of
the associated file layer. Earlier versions of this function returned the tile SREFOER input
rather than the height of the Working Window

See Also: NUMCOLS
NUMLAYERS
LAYERHEIGHT
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Stack

Stack

STACK DIVERSITY (Stack Diversity)

STACK MAJORITY (Stack Majority)

STACK MAX (Stack Maximum)

STACK MEAN (Stack Mean)

STACK MEDIAN (Stack Median)

STACK MIN (Stack Minimum)

STACK MINORITY (Stack Minority)

STACK SD (Stack Standard Deviation)

STACK STANDARD DEVIATION (Stack Standard Deviation)

STACK SUM (Stack Sum)

For more information se8tandard Rules.
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STACK DIVERSITY (Stack Diversity)

Syntax: STACK DIVERSITY (<argl>)
Function Type: Point
Description: Returns a single layer each of whose pixels contain the number of different values for that pixel
among the layers of the input.
Data Types:
Input Output Comments
BINARY INTEGER
INTEGER INTEGER
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: Input must be RASTER with at least two layers. Result is single layer raster.
See Also: DIVERSITY

FOCAL DIVERSITY
GLOBAL DIVERSITY
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Stack

STACK MAJORITY (Stack Majority)

Syntax: STACK MAJORITY (<argl>)
Function Type: Point
Description: Returns a single layer each of whose pixels contain the most commonly occurring value for that
pixel among the layers of the input.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: Input must be RASTER with at least two layers. Result is single layer raster.
See Also: MAJORITY

FOCAL MAJORITY
GLOBAL MAJORITY
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STACK MAX (Stack Maximum)

Syntax: STACK MAX (<argl>)
Function Type: Point
Description: Returns a single layer each of whose pixels contain the maximum value for that pixel among

the layers of the input.

Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: Input must be RASTER with at least two layers. Result is single layer raster.
See Also: MAX
FOCAL MAX
GLOBAL MAX
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Stack

STACK MEAN (Stack Mean)

Syntax: STACK MEAN (<argl>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the mean value for that pixel among the

layers of the input.

Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT converted to FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR not supported
STRING not supported
Object Types: Input must be RASTER with at least two layers. Result is single layer raster.
See Also: MEAN
FOCAL MEAN

GLOBAL MEAN
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STACK MEDIAN (Stack Median)

Syntax: STACK MEDIAN (<argl>)
Function Type: Point
Description: Returns a single layer each of whose pixels contain the median value for that pixel among the

layers of the input.

Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: Input must be RASTER with at least two layers. Result is single layer raster.
Notes: The median is the number in the middle of a set of values. If there is an even number of input
layers, theMEDIAN will return the next higher value in the set of values.
See Also: MEDIAN

FOCAL MEDIAN
GLOBAL MEDIAN
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Stack

STACK MIN (Stack Minimum)

Syntax: STACK MIN (<argl>)
Function Type: Point
Description: Returns a single layer each of whose pixels contain the minimum value for that pixel among the

layers of the input.

Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: Input must be RASTER with at least two layers. Result is single layer raster.
See Also: MIN
FOCAL MIN
GLOBAL MIN
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STACK MINORITY (Stack Minority)

Syntax: STACK MINORITY (<argl>)
Function Type: Point
Description: Returns a single layer each of whose pixels contain the least commonly occurring value for that
pixel among the layers of the input.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: Input must be RASTER with at least two layers. Result is single layer raster.
See Also: MINORITY

FOCAL MINORITY
GLOBAL MINORITY
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Stack

STACK SD (Stack Standard Deviation)

Syntax: STACK SD (<argl>)
Function Type: Point
Description: Returns a single layer each of whose pixels contain the standard deviation of the values for that

pixel from all the layers of the input.

Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT converted to FLOAT
FLOAT FLOAT
COMPLEX FLOAT
COLOR not supported
STRING not supported
Object Types: Input must be RASTER with at least two layers. Result is single layer raster.
Notes: Identical to:
STACK STANDARD DEVIATION (<argl1>)
See Also: SD
FOCAL SD
GLOBAL SD
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STACK STANDARD DEVIATION

Syntax: STACK STANDARD DEVIATION (<argl>)
Function Type: Point
Description: Returns a single layer each of whose pixels contain the standard deviation of the values for that

pixel from all the layers of the input. The standard deviation is a measure of how widely values
are dispersed from the average value (mean).

Data Types:

Input Output Comments

BINARY not supported

INTEGER FLOAT converted to FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported
Object Types: Input must be RASTER with at least two layers. Result is single layer raster.
Notes: Identical to:

STACK SD (<argl>)

Standard deviation uses the following formula:

) x2—(Zx)2

n(n—1)

See Also: SD
FOCAL STANDARD DEVIATION
GLOBAL STANDARD DEVIATION
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Stack

STACK SUM (Stack Sum)
Syntax: STACK SUM (<argl>)
Function Type: Point
Description: Returns a single layer each of whose pixels contain the sum of the values for that pixel over all
the layers of the input.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX COMPLEX
COLOR not supported
STRING not supported
Object Types: Input must be RASTER with at least two layers. Result is single layer raster.
See Also: + (Addition)
FOCAL SUM
GLOBAL SUM
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Statistical (Local)

Statistical (Local)

DENSITY (Local Density)
DIVERSITY (Local Diversity)
MAJORITY (Local Majority)
MAX (Local Maximum)

MEAN (Local Mean)

MEDIAN (Local Median)

MIN (Local Minimum)
MINORITY (Local Minority)
RANK (Local Rank)

SD (Local Standard Deviation)
STANDARD DEVIATION (Local Standard Deviation)

SUM (Local Sum)

For more information sedtandard Rules.
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DENSITY (Local Density)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

See Also:

DENSITY (<argl>, <arg2>, <arg3>, ...)

Point

Returns the number of occurrences of valuean1l> among input values. This function
requires at least two inputs.

Input Output Comments
BINARY INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported

All object types, standard rules.

FOCAL DENSITY
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Statistical (Local)

DIVERSITY (Local Diversity)

Syntax: DIVERSITY (<argl>, <arg2>, <arg3>, ...)
Function Type: Point
Description: Returns the number of different values among inputs. This function requires at least two inputs.
Data Types:
Input Output Comments
BINARY INTEGER
INTEGER INTEGER
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: All object types, standard rules.
See Also: FOCAL DIVERSITY

GLOBAL DIVERSITY
STACK DIVERSITY
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MAJORITY (Local Majority)

Syntax: MAJORITY (<argl>, <arg2>, <arg3>, ...)
Function Type: Point
Description: Returns the most commonly occurring value among the given input values. This function
requires at least two inputs.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: All object types, standard rules.
Example: MAJORITY (10, 7, 7, 29.9, 2) equals 7
See Also: FOCAL MAJORITY

GLOBAL MAJORITY
STACK MAJORITY
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Statistical (Local)

MAX (Local Maximum)

Syntax: MAX (<argl>, <arg2>, <arg3>, ...)
Function Type: Point
Description: Returns the maximum value in the list of input arguments. This function requires at least two
inputs.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: MAX (10, 7, 9, 27, 2) equals 27
See Also: FOCAL MAX
GLOBAL MAX
STACK MAX
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MEAN (Local Mean)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

MEAN (<argl>, <arg2>, <arg3>, ...)

Point

Returns the mean of input values. This function requires at least two inputs.

Input Output Comments
BINARY not supported

INTEGER FLOAT converted to FLOAT
FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

FOCAL MEAN
GLOBAL MEAN
STACK MEAN

IZ 276

ERDAS Spatial Modeler Language



Statistical (Local)

MEDIAN (Local Median)

Syntax: MEDIAN (<argl>, <arg2>, <arg3>, ...)
Function Type: Point
Description: Returns the median of the given input values. This function requires at least two inputs.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: MEDIAN (1, 2, 3, 4, 5) equals 3

MEDIAN (1, 2, 3, 4, 5, 6) equals 4

Notes: The median is the number in the middle of a set of numbers. If there is an even set of numbers,
thenMEDIAN will return the next higher number in the set of numbers.

See Also: FOCAL MEDIAN
GLOBAL MEDIAN
STACK MEDIAN
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MIN (Local Minimum)

Syntax: MIN (<argl>, <arg2>, <arg3>, ...)
Function Type: Point
Description: Returns the minimum value of the given input arguments. This function requires at least two
inputs.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT FLOAT
COMPLEX not supported
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: MIN (10, 7, 9, 27, 2) equals 2
See Also: FOCAL MIN
GLOBAL MIN
STACK MIN
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Statistical (Local)

MINORITY (Local Minority)

Syntax: MINORITY (<argl>, <arg2>, <arg3>, ...)
Function Type: Point
Description: Returns the least commonly occurring value among the given input values. This function
requires at least two inputs.
Data Types:
Input Output Comments
BINARY BINARY
INTEGER INTEGER
FLOAT not supported
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: All object types, standard rules.
Example: MINORITY (1, 1, 3, 4, 4, 5, 5) equals 3
See Also: FOCAL MINORITY

GLOBAL MINORITY
STACK MINORITY
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RANK (Local Rank)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Example:

See Also:

RANK (<argl>, <arg2>, <arg3>, ...)

Point

Returns the number of inputs whose value is less than the vatagydf . This function

requires at least two inputs.

Input Output Comments
BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported

All object types, standard rules.

RANK (5, 3, 6, 2, 1, 7) equals 3

FOCAL RANK
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Statistical (Local)

SD (Local Standard Deviation)

Syntax: SD (<argl>, <arg2>, <arg3>, ...)
Function Type: Point
Description: Returns the standard deviation value of input arguments. This function requires at least two
inputs.
Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT converted to FLOAT
FLOAT FLOAT
COMPLEX FLOAT
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Notes: Identical to:

STANDARD DEVIATION (<argl>, <arg2>, <arg3>, ...)

See Also: STANDARD DEVIATION
FOCAL SD
GLOBAL SD
STACK SD
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STANDARD DEVIATION (Local Standard Deviation)

Syntax: STANDARD DEVIATION (<argl>, <arg2>, <arg3>, ...)
Function Type: Point
Description: Returns the standard deviation value of input arguments. The standard deviation is a measure

of how widely values are dispersed from the average value (mean). This function requires at
least two inputs.

Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT converted to FLOAT
FLOAT FLOAT
COMPLEX FLOAT
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: STANDARD DEVIATION (1395, 1301, 1368, 1322, 1310, 1370, 1318, 1350, 1303,
1299) equals34.44544801405389
Notes: Identical to:
SD (<argl>, <arg2>, <arg3>, ...)
Standard deviation uses the following formula:
2
nS X" =(§ x)?
n(n-1)
See Also: SD

FOCAL STANDARD DEVIATION
GLOBAL STANDARD DEVIATION
STACK STANDARD DEVIATION
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SUM (Local Sum)

Syntax:
Function Type:
Description:

Data Types:

Object Types:
Example:

See Also:

SUM (<argl>, <arg2>, <arg3>, ...)

Point

Statistical (Local)

Returns the sum of all input arguments. This function requires at least two inputs.

Input Output Comments

BINARY BINARY Equivalent to logicalOR of inputs
INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

SUM (3, 2) equals 5

+ (Addition)
FOCAL SUM
GLOBAL SUM
STACK SUM
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String

String

Il (Concatenation)

CAT (Concatenate Strings)

LENGTH (Length of String)
LOWERCASE (Lowercase Conversion)
MATCHES (String Wildcard Match)

UPPERCASE (Uppercase Conversion)

For more information sedtandard Rules.
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CAT (Concatenate Strings)

Syntaxes:

Function Type:
Description:

Data Types:

Object Types:

Notes:

See Also:

CAT (<stringl>, <string2>)

<string1l> // <string2>

Point

Concatenatestring2> to the end o&string1>.

Input Output Comments
BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING STRING

All object types, standard rules.

Equivalent to:

<stringl> // <string2>

LENGTH
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LENGTH (Length of String)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

LENGTH (<string>)

Point

Find the number of characters in a string.

String

Input Output Comments
BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING INTEGER

All object types, standard rules.

CAT
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LOWERCASE (Lowercase Conversion)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

LOWERCASE (<string>)

Point

Convert the characters in a string to lowercase.

Input Output Comments
BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING STRING

All object types, standard rules.

UPPERCASE
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MATCHES (String Wildcard Match)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

Notes:

See Also:

<argl> MATCHES <arg2>

Point

True if <arg2> matches the wildcard test string<arg1>.

String

Input Output Comments
BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING BINARY

All object types, standard rules.

A "*"in <arg1l> may match any number of characters (including zereqige>. A "?" in

<arg1l> will match a single character #arg2>.

EQ

=~ (Case Insensitive String Equality)
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UPPERCASE (Uppercase Conversion)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

See Also:

UPPERCASE (<string>)

Point

Convert the characters in a string to uppercase.

Input Output Comments
BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING STRING

All object types, standard rules.

LOWERCASE

IZ 290

ERDAS Spatial Modeler Language



Surface

Surface

ASPECT (Aspect)
DEGREE SLOPE (Degree Slope)
PERCENT SLOPE (Percent Slope)

RELIEF

For more information sedtandard Rules.
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ASPECT (Aspect)

Syntax: ASPECT (<raster>)
Function Type: Neighborhood
Description: Computes aspect in degrees based on a 3 x 3 neighborhood around eactagtixel. is

assumed to contain elevation values.

Output value 0 is due north with degrees increasing clockwise. Output value 90 is due east, 180
due south, and 270 due west. Output value 361 is flat.

Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX not supported
COLOR not supported
STRING not supported
Object Types: <raster> is aRASTER. Output is &RASTER with same number of layers asster> .
Notes: SeeASPECT for computation of slope.
See Also: PERCENT SLOPE
DEGREE SLOPE

RELIEF
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Surface

DEGREE SLOPE (Degree Slope)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

DEGREE SLOPE (<raster>, <units>)

or

DEGREE SLOPE (<raster>, <xsize>, <ysize>)
Neighborhood

Computes the slope in degrees based on a 3 x 3 neighborhood around eactagtixel. is
assumed to contain elevation values.

Either<units> or <xsize> and<ysize> determine the relationship between the units of
elevation in the inputraster> and the ground unit pixel size in the Working Window.

<units> , if present, must be STRING constant containing the name of the units of elevation.
<units> should be "meters,” "feet," "km," "yards," etc. A complete list of supported units is
contained in the fil&$SIMAGINE_HOME>/etc/units.dat . If <units> is used, the Working

Window must be georeferenced, and the units of elevation must be compatible with the pixel
size units, i.e., they must both be distance units or both be angle units.

<xsize> and<ysize>, if present, are numeric scalars which specify the X and Y pixel size,
respectively, in the same units used for elevationdster>. The Working Window does not
have to be georeferenced whesize> and<ysize> are used.

<units> is aSTRING constantsxsize> and<ysize> are numeric scalars. The type<odister>
determines the output type:

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<raster> is aRASTER; <units> iS aSTRING constant<xsize> and<ysize> areSCALAR.

Output is aRASTER with same number of layers asster> .
SeesSlope - Degrees for computation of slope.

PERCENT SLOPE
RELIEF
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PERCENT SLOPE (Percent Slope)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Notes:

See Also:

PERCENT SLOPE (<raster>, <units>)

or

PERCENT SLOPE (<raster>, <xsize>, <ysize>)
Neighborhood

Computes the slope as a percentage based on a 3 x 3 neighborhood around eaclstpixel.
is assumed to contain elevation values.

Either<units> or <xsize> and<ysize> determine the relationship between the units of
elevation in the inputraster> and the ground unit pixel size in the Working Window.

<units> , if present, must be STRING constant containing the name of the units of elevation.
<units> should be "meters,” "feet," "km," "yards," etc. A complete list of supported units is
contained in the fil&$SIMAGINE_HOME>/etc/units.dat . If <units> is used, the Working

Window must be georeferenced, and the units of elevation must be compatible with the pixel
size units, i.e., they must both be distance units, or both be angle units.

<xsize> and<ysize>, if present, are numeric scalars which specify the x and y pixel size,
respectively, in the same units used for elevationdster>. The Working Window does not
have to be georeferenced whesize> and<ysize> are used.

<units> is aSTRING constantsxsize> and<ysize> are humeric scalars. The type<odister>
determines the output type.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<raster> is aRASTER; <units> is aSTRING constant<xsize> and<ysize> areSCALAR.

Output is aRASTER with same number of layers asster> .
SeesSlope - Percent for computation of slope.

DEGREE SLOPE
RELIEF
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RELIEF (Shaded Relief)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

Surface

RELIEF (<raster>, <azimuth>, <elevation>, <ambient>, <units>)
or

RELIEF(<raster>, <azimuth>, <elevation>, <ambient>, <xsize>,
<ysize>)

Neighborhood

Computes shaded relief based on a 3 x 3 neighborhood around eachrgsxet: is assumed
to contain elevation values.

Either<units> or <xsize> and<ysize> determine the relationship between the units of
elevation in the inputraster> and the ground unit pixel size in the Working Window.

<units> , if present, must be TRING constant containing the name of the units of elevation.
<units> should be "meters," "feet," "km," "yards," etc. A complete list of supported units is
contained in the fd <$IMAGINE_HOME>/etc/units.dat . If <units> is used, the Working

Window must be georeferenced, and the units of elevation must be compatible with the pixel
size units, i.e., they must both be distance units, or both be angle units.

<xsize> and<ysize>, if present, are numeric scalars which specify the X and Y pixel size,
respectively, in the same units used for elevationaster>. The Working Window does not
have to be georeferenced whesize> and<ysize> are used.

<units> is aSTRING constant<azimuth>, <elevation>, <ambient>, <xsize> , and<ysize> are
numeric scalars. The type ofaster> determines the output type:

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<raster> is aRASTER; <units> is aSTRING constant<azimuth>, <elevation>, <ambient>,
<xsize>, and<ysize> areSCALAR.

Output is ERASTER with same number of layers asster> .
ASPECT

PERCENT SLOPE
DEGREE SLOPE
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Trigonometric

Trigonometric

ACOS (Arccosine)

ACOSH (Hyperbolic Arccosine)
ASIN (Arcsine)

ASINH (Hyperbolic Arcsine)
ATAN (Arctangent)

COS (Cosine)

COSH (Hyperbolic Cosine)

SIN (Sine)

SINH (Hyperbolic Sine)

TAN (Tangent)

TANH (Hyperbolic Tangent)

For more information sedtandard Rules.
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ACOS (Arccosine)

Syntax: ACOS (<argl>)
Function Type: Point
Description: Computes the arccosine <drg1>. The arccosine is the angle whose cosireiigl>. The

return angle is given in radians. To convert radians to degrees, use the following formula:

radians x 180 = degrees

Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: ACOS (-0.5) equals 2.094 (or /3 radians)
ACOS (-0.5) x 180/Ttequals 120 degrees
See Also: ASIN
COS
ACOSH
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ACOSH (Hyperbolic Arccosine)

Syntax:
Function Type:
Description:

Data Types:

Object Types:
Example:

See Also:

ACOSH (<argl>)
Point

Computes the hyperbolic arccosine<afgl>.

Trigonometric

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.
ACOSH (1) equals 0

COSH
ACOS
ASINH
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ASIN (Arcsine)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ASIN (<argl>)

Point

Computes the arcsine ofrgl>. The arcsine is the angle whose sineaig1>. The returned
value is in radians. To convert radians to degrees, use the following formula:

radians x 180 = degrees

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

SIN
ASINH

ERDAS Spatial Modeler Language



ASINH (Hyperbolic Arcsine)

Trigonometric

Comments

Syntax: ASINH (<argl>)

Function Type: Point

Description: Computes the hyperbolic arcsine<afgl>.

Data Types:
Input Output
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported

Object Types: All object types, standard rules.

See Also: SINH

ASIN
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ATAN (Arctangent)

Syntax: ATAN (<argl>)
Function Type: Point
Description: Computes the arctangent<afrgl>. The arctangent is the angle whose tangetdrigl>. The

result is in radians. To convert radians to degrees, use the following formula:

radians x 180 = degrees

Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: ATAN (1) equals 0.785T(/4 radians)
ATAN (1) x 180/Ttequals 45 degrees
See Also: TAN
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Trigonometric

COS (Cosine)
Syntax: COS (<argl>)
Function Type: Point
Description: Computes the cosine ofrg1>. Enter<argl> in radians. To convert degrees to radians, use the
following formula:
degrees XU180 = radians
Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: COS (1.047197551196598) equals 0.5
COS (60 x TU180) equals 0.5, the cosine of 60 degrees
See Also: SIN
ACOS
COSH
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COSH (Hyperbolic Cosine)

Syntax: COSH (<argl>)
Function Type: Point
Description: Computes the hyperbolic cosine<airg1>.
Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: COSH (4) equals 27.308233
. L e+ eX
Notes: The formula for hyperbolic cosine BOSh(X) = —
See Also: cos
ACOSH
SINH
EXP
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Trigonometric

SIN (Sine)
Syntax: SIN (<argl>)
Function Type: Point
Description: Computes the sine ghrgl>. Enter<argl> in radians. To convert degrees to radians, use the
following formula:
degrees XU180 = radians
Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: SIN (0.5236) equals 0.5
Notes: The sine offTis 0.
See Also: SINH

ASIN
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SINH (Hyperbolic Sine)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

Example:

Notes:

See Also:

SINH (<arg1>)

Point

Computes the hyperbolic sine<drgl>. You can use the hyperbolic sine function to
approximate a cumulative probability distribution.

Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
All object types, standard rules.
SINH (1) equals 1.175201194
SINH (-1) equals -1.175201194
. eX—eX
The formula for the hyperbolic sine &nh(x) = —

SIN
ASINH
COSH
EXP
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Trigonometric

TAN (Tangent)

Syntax: TAN (<argl>)
Function Type: Point
Description: Computes the tangent eérgl>. Enter<argl> in radians. To convert degrees to radians, use

the following formula:

degrees XU180 = radians

Data Types:
Input Output Comments
BINARY not supported
INTEGER FLOAT
FLOAT FLOAT
COMPLEX COMPLEX
COLOR COLOR
STRING not supported
Object Types: All object types, standard rules.
Example: TAN (0.7853981634) equals 1.
TAN (45 x TU180) equals 1
See Also: ATAN
TANH
SINH
COSH
EXP
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TANH (Hyperbolic Tangent)

Syntax:
Function Type:
Description:

Data Types:

Object Types:

Example:

Notes:

See Also:

TANH (<argl>)
Point

Computes the hyperbolic tangentafgl>.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

All object types, standard rules.

TANH (-2) equals -0.96402758
TANH (0) equals O

X —X
e —e

The formula for hyperbolic tangent iEanh(X) =
ex+e*

TAN
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Zonal

Zonal

SUMMARY (Summary)

ZONAL DIVERSITY (Zonal Diversity)

ZONAL MAJORITY (Zonal Majority)

ZONAL MAJORITY COUNT (Zonal Majority Count)

ZONAL MAJORITY FRACTION (Zonal Majority Fraction)
ZONAL MAX (Zonal Maximum from Summary)

ZONAL MAX (Zonal Maximum from Two Rasters)

ZONAL MEAN (Zonal Mean from Summary)

ZONAL MEAN (Zonal Mean from Two Rasters)

ZONAL MEDIAN (Zonal Median)

ZONAL MIN (Zonal Minimum from Summary)

ZONAL MIN (Zonal Minimum from Two Rasters)

ZONAL RANGE (Zonal Range from Summary)

ZONAL RANGE (Zonal Range from Two Rasters)

ZONAL SD (Zonal Standard Deviation from Summary)
ZONAL SD (Zonal Standard Deviation from Two Rasters)
ZONAL STANDARD DEVIATION (Zonal Standard Deviation from Summary)

ZONAL STANDARD DEVIATION (Zonal Standard Deviation from Two Rasters)

For more information sedtandard Rules.
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SUMMARY (Cross Tabulation)

Syntax:
Function Type:

Description:

Data Types:

Object Types:

SUMMARY (<zone_raster>, <class_raster>)

Zonal

Returns aMATRIX containing a cross tabulation of the two input rasters. In the returned matrix,
position[i, j] (i.e., rowi, columnj) contains the number of pixels which have valine
<zone_raster > and valug in <class_raster >. The values ikzone_raster> are referred to as

“zones,” and the values ktlass_raster> as “classes.”

<zone_raster > and <lass_raster > must contain only unsigned integer values.

Input Output Comments

BINARY INTEGER converted to INTEGER
INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported

<zone_raster> and <lass_raster > areRASTER. Output is ayATRIX with (GLOBAL MAX
(<zone_raster>) + 1 ) rows and GLOBAL MAX (<class_raster>) + 1 ) columns; the number of
zones is the number of rows and the number of classes is the number of columns.
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Zonal

ZONAL DIVERSITY (Zonal Diversity)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL DIVERSITY (<matrix>)

or
ZONAL DIVERSITY (<matrix>, <ignoreoption>)
or

ZONAL DIVERSITY (<matrix>, <ignoreoption> <backgroundvalue>)
Point

The input satrix > should be the output of the SUMMARY function. This function computes
the number of different values in each zone. The rowsnafrix > represent the zones, and the
columns represent the classes input tIBRIMARY function. This function returnsTABLE
containing the number of different classes contained in each zone.

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation)JGNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkH#ackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are convertdNT&EGER.
The output is alSINTEGER:

Input Output Comments

BINARY INTEGER inputs converted to INTEGER
INTEGER INTEGER

FLOAT INTEGER inputs converted to INTEGER
COMPLEX INTEGER inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

The result iSTABLE . The number of rows in the outplABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY

DIVERSITY

FOCAL DIVERSITY

GLOBAL DIVERSITY

STACK DIVERSITY
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ZONAL MAJORITY (Zonal Majority)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL MAJORITY (<matrix>)

or
ZONAL MAJORITY (<matrix>, <ignoreoption>)
or

ZONAL MAJORITY (<matrix>, <ignoreoption> <backgroundvalue>)
Point

The input satrix > should be the output of tiBUMMARY function. This function computes
the most commonly occurring value in each zone. The rowmaffik > represent the zones,
and the columns represent the classes input BUNMARY function. This function returns a
TABLE containing the most commonly occurring class value contained in each zone.

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation)GNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkH#ackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are convertdNT&EGER.
The output is alSINTEGER:

Input Output Comments

BINARY INTEGER inputs converted to INTEGER
INTEGER INTEGER

FLOAT INTEGER inputs converted to INTEGER
COMPLEX INTEGER inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

The result iSTABLE . The number of rows in the outplABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY

MAJORITY

FOCAL MAJORITY

GLOBAL MAJORITY

STACK MAJORITY
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Zonal

ZONAL MAJORITY COUNT (Zonal Majority Count)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL MAJORITY COUNT (<matrix>)

or
ZONAL MAJORITY COUNT (<matrix>, <ignoreoption>)
or

ZONAL MAJORITY COUNT (<matrix>, <ignoreoption> <backgroundvalue>)

Point

The input<matrix> should be the output of tBUMMARY function. This function computes
the number of pixels in the most commonly occurring value in each zone. The ronsrdé>
represent the zones, and the columns represent the classes inpGuUBIM®ERY function.

This function returns 8ABLE containing the number of pixels in the most commonly occurring
class in each zone.

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation)JGNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkH#ackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are convertdNT&EGER.
The output is alSINTEGER:

Input Output Comments

BINARY INTEGER inputs converted to INTEGER
INTEGER INTEGER

FLOAT INTEGER inputs converted to INTEGER
COMPLEX INTEGER inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

The result iSTABLE . The number of rows in the outplABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY

ZONAL MAJORITY

ZONAL MAJORITY FRACTION
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ZONAL MAJORITY FRACTION (Zonal Majority Fraction)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL MAJORITY FRACTION (<matrix>)

or
ZONAL MAJORITY FRACTION (<matrix>, <ignoreoption>)
or

ZONAL MAJORITY FRACTION (<matrix>, <ignoreoption>
<backgroundvalue>)

Point

The input<matrix> should be the output of tlBUMMARY function. This function computes
the fraction of the total zone which overlaps the majority class in each zone. The rows of
<matrix> represent the zones, and the columns represent the classes inpSttdMERY
function. This function returnsTABLE containing the fraction of the total zone which overlaps
the majority class in each zone.

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation]GNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkidackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are convertdNT&EGER.
The output iILOAT; output values range from 0.0 to 1.0.

Input Output Comments

BINARY FLOAT inputs converted to INTEGER
INTEGER FLOAT

FLOAT FLOAT inputs converted to INTEGER
COMPLEX FLOAT inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyworddSEALL or IGNORE.

The result iSTABLE . The number of rows in the outpIABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY

ZONAL MAJORITY

ZONAL MAJORITY COUNT
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Zonal

ZONAL MAX (Zonal Maximum from Summary)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL MAX (<matrix>)

or
ZONAL MAX (<matrix>, <ignoreoption>)
or

ZONAL MAX (<matrix>, <ignoreoption> <backgroundvalue>)
Point

The input<matrix> should be the output of tBUMMARY function. This function computes
the maximum class value in each zone. The rowsnafrix> represent the zones, and the
columns represent the classes input tSIBRIMARY function. This function returnsTABLE
containing the maximum class value in each zone.

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation)JGNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkH#ackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are convertdNT&EGER.
The output is alSINTEGER:

Input Output Comments

BINARY INTEGER inputs converted to INTEGER
INTEGER INTEGER

FLOAT INTEGER inputs converted to INTEGER
COMPLEX INTEGER inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

The result iSTABLE . The number of rows in the outplABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY MAX FOCAL MAX GLOBAL MAX

STACK MAX ZONAL MAX (from rasters)
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ZONAL MAX (Zonal Maximum from Two Rasters)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL MAX (<zone_raster>, <value_raster>)

or
ZONAL MAX (<zone_raster>, <value_raster>, <ignoreoption>)
or

ZONAL MAX (<zone_raster>, <value_raster>, <ignoreoption>
<backgroundvalue>)

Zonal

This function finds the maximum valuedmalue_raster> which overlays each zone of
<zone_raster> . This function returns @8ABLE containing one row per zone. Rowf the
returned table contains the maximum value fromue_raster> of all pixels which have value
i in <zone_raster> .

<ignoreoption> is eitherUSEALL orIGNORE. USEALL indicates to use all input values in the
computation]GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithickgroundvalue> is not present, zero is used as the
background value.

<zone_raster> may be any numeric type, and is converteitNtEGER. <backgroundvalue>
may be any numeric type. The output type is the same as the #yuef raster> :

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

<zone_raster> and<value_raster> areRASTER. The resultis ZABLE . The number of rows
in the outpuTABLE is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY MAX FOCAL MAX GLOBAL MAX
STACK MAX ZONAL MAX (from summary)
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Zonal

ZONAL MEAN (Zonal Mean from Summary)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL MEAN (<matrix>)

or
ZONAL MEAN (<matrix>, <ignoreoption>)
or

ZONAL MEAN (<matrix>, <ignoreoption> <backgroundvalue>)
Point

The input<matrix> should be the output of tBUMMARY function. This function computes
the mean class value in each zone. The rowsafrix> represent the zones, and the columns
represent the classes input to #WWMARY function. This function returnseABLE

containing the mean class value in each zone.

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation)JGNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkH#ackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are convertdNT&EGER.
The output iFLOAT:

Input Output Comments

BINARY FLOAT inputs converted to INTEGER
INTEGER FLOAT

FLOAT FLOAT inputs converted to INTEGER
COMPLEX FLOAT inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

The result iSTABLE . The number of rows in the outplABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY MEAN FOCAL MEAN GLOBAL MEAN

STACK MEAN ZONAL MEAN (from rasters)
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ZONAL MEAN (Zonal Mean from Two Rasters)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL MEAN (<zone_raster>, <value_raster>)

or
ZONAL MEAN (<zone_raster>, <value_raster>, <ignoreoption>)
or

ZONAL MEAN (<zone_raster>, <value_raster>, <ignoreoption>
<backgroundvalue>)

Zonal

This function finds the mean of all values<value_raster> which overlay each zone of
<zone_raster> . This function returns @8ABLE containing one row per zone. Rowf the
returned table contains the mean value fraaiue_raster> of all pixels which have valudn
<zone_raster> .

<ignoreoption> is eitherUSEALL orIGNORE. USEALL indicates to use all input values in the
computation]GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithickgroundvalue> is not present, zero is used as the
background value.

<zone_raster> may be any numeric type, and is converteitNtEGER. <backgroundvalue>
may be any numeric typevalue_raster> may beINTEGER or FLOAT. The output type is
FLOAT.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<ignoreoption> is one of the keyworddSEALL or IGNORE.

<zone_raster> and<value_raster> areRASTER. The resultis ZABLE . The number of rows
in the outpuTABLE is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY MEAN FOCAL MEAN GLOBAL MEAN
STACK MEAN ZONAL MEAN (from summary)
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Zonal

ZONAL MEDIAN (Zonal Median)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL MEDIAN (<matrix>)

or
ZONAL MEDIAN (<matrix>, <ignoreoption>)
or

ZONAL MEDIAN (<matrix>, <ignoreoption> <backgroundvalue>)

Point

The input<matrix> should be the output of tBUMMARY function. This function computes
the statistical median class value in each zone. The rowsanfix> represent the zones, and
the columns represent the classes input t&t@MARY function. This function returns a
TABLE containing the statistical median class value in each zone.

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation)JGNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkH#ackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are convertdNT&EGER.
The output is alSINTEGER:

Input Output Comments

BINARY INTEGER inputs converted to INTEGER
INTEGER INTEGER

FLOAT INTEGER inputs converted to INTEGER
COMPLEX INTEGER inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

The result iSTABLE . The number of rows in the outplABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY

MEDIAN

FOCAL MEDIAN

STACK MEDIAN

GLOBAL MEDIAN
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ZONAL MIN (Zonal Minimum from Summary)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL MIN (<matrix>)

or
ZONAL MIN (<matrix>, <ignoreoption>)
or

ZONAL MIN (<matrix>, <ignoreoption> <backgroundvalue>)
Point

The input<matrix> should be the output of tBUMMARY function. This function computes
the minimum class value in each zone. The rowswaftrix> represent the zones, and the
columns represent the classes input tIBRIMARY function. This function returnsTABLE
containing the minimum class value in each zone.

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation)GNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkH#ackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are converted to
INTEGER.The output is alSINTEGER:

Input Output Comments

BINARY INTEGER inputs converted to INTEGER
INTEGER INTEGER

FLOAT INTEGER inputs converted to INTEGER
COMPLEX INTEGER inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

The result iSTABLE . The number of rows in the outplABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY MIN FOCAL MIN GLOBAL MIN

STACK MIN ZONAL MIN (from rasters)
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Zonal

ZONAL MIN (Zonal Minimum from Two Rasters)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL MIN (<zone_raster>, <value_raster>)

or
ZONAL MIN (<zone_raster>, <value_raster>, <ignoreoption>)
or

ZONAL MIN (<zone_raster>, <value_raster>, <ignoreoption>
<backgroundvalue>)

Zonal

This function finds the minimum value #value_raster> which overlays each zone of
<zone_raster> . This function returns @8ABLE containing one row per zone. Rowf the
returned table contains the minimum value froralue_raster> of all pixels which have value
i in <zone_raster> .

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation]GNORE indicates to ignore a background valsigackgroundvalue> specifies
the background value to be ignoredkithickgroundvalue> is not present, zero is used as the
background value.

<zone_raster> may be any numeric type, and is converteitNtEGER. <backgroundvalue>
may be any numeric type. The output type is the same as the #yyuef raster> :

Input Output Comments
BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<ignoreoption> is one of the keyworddSEALL or IGNORE.

<zone_raster> and<value_raster> areRASTER. The resultis ZABLE . The number of rows
in the outpuTABLE is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY MIN FOCAL MIN GLOBAL MIN
STACK MIN ZONAL MIN (from summary)
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ZONAL RANGE (Zonal Range from Summary)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL RANGE (<matrix>)

or
ZONAL RANGE (<matrix>, <ignoreoption>)
or

ZONAL RANGE (<matrix>, <ignoreoption> <backgroundvalue>)

Point

The input<matrix> should be the output of tBUMMARY function. This function computes

the range between the minimum and maximum class values in each zone. The<roasof
represent the zones, and the columns represent the classes inpGuUBItERY function.

This function returns @3ABLE containing the range between the minimum and maximum class
values in each zone. Range is computed as

MIN - MAX + 1

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation)GNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkH#ackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are convertdNT&EGER.
The output is alSINTEGER:

Input Output Comments

BINARY INTEGER inputs converted to INTEGER
INTEGER INTEGER

FLOAT INTEGER inputs converted to INTEGER
COMPLEX INTEGER inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

The result iSTABLE . The number of rows in the outpIABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY

ZONAL RANGE (from rasters)

IZ 322
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Zonal

ZONAL RANGE (Zonal Range from Two Rasters)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

See Also:

ZONAL RANGE (<zone_raster>, <value_raster>)

or
ZONAL RANGE (<zone_raster>, <value_raster>, <ignoreoption>)
or

ZONAL RANGE (<zone_raster>, <value_raster>, <ignoreoption>
<backgroundvalue>)

Zonal

This function finds the range of values<value_raster> which overlay each zone of
<zone_raster> . This function returns @8ABLE containing one row per zone. Rowf the
returned table contains the range of values koatue_raster> of all pixels which have value
i in <zone_raster> . If <value_raster> iSINTEGER or BINARY, the range is computed as:

MAX - MIN + 1
If <value_raster> is FLOAT, the range is computed as:
MAX - MIN

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation]GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background value.

<zone_raster> may be any numeric type, and is convertetNTiEGER. <backgroundvalue>
may be any numeric type. The output type depends on the typelad raster> :

Input Output Comments

BINARY INTEGER converted to INTEGER
INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

<zone_raster> and<value_raster> areRASTER. The result is ZABLE . The number of rows
in the outpuTABLE is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

SUMMARY ZONAL RANGE (from summary
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ZONAL SD (Zonal Standard Deviation from Summary)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Notes:

ZONAL SD (<matrix>)

or
ZONAL SD (<matrix>, <ignoreoption>)
or

ZONAL SD (<matrix>, <ignoreoption> <backgroundvalue>)
Point

The input<matrix> should be the output of tBUMMARY function. This function computes
the standard deviation of the class values in each zone. The rematot> represent the
zones, and the columns represent the classes input3okieARY function. This function
returns arABLE containing the standard deviation of the class values in each zone.

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation)GNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkH#ackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are convertdNT&EGER.
The output iFLOAT:

Input Output Comments

BINARY FLOAT inputs converted to INTEGER
INTEGER FLOAT

FLOAT FLOAT inputs converted to INTEGER
COMPLEX FLOAT inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword3SEALL or IGNORE.

The result iSTABLE . The number of rows in the outplABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

Equivalent to:

ZONAL STANDARD DEVIATION (<matrix>)

ZONAL STANDARD DEVIATION (<matrix>, <ignoreoption>)
ZONAL STANDARD DEVIATION (<matrix>, <ignoreoption>
<backgroundvalue>)
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Zonal

See Also: SUMMARY

ZONAL STANDARD DEVIATION (from summary)
ZONAL SD

SD

FOCAL SD

GLOBAL SD

STACK SD
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ZONAL SD (Zonal Standard Deviation from Two Rasters)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

ZONAL SD (<zone_raster>, <value_raster>)

or
ZONAL SD (<zone_raster>, <value_raster>, <ignoreoption>)
or

ZONAL SD (<zone_raster>, <value_raster>, <ignoreoption>
<backgroundvalue>)

Zonal

This function finds the standard deviation of all valuesvidue_raster> which overlay each
zone of<zone_raster> . This function returns 8ABLE containing one row per zone. Rowf
the returned table contains the standard deviation4kame_raster> of all pixels which have
valuei in <zone_raster> .

<ignoreoption> is eitherUSEALL orIGNORE. USEALL indicates to use all input values in the
computation]GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithickgroundvalue> is not present, zero is used as the
background value.

<zone_raster> may be any numeric type, and is converteitNtEGER. <backgroundvalue>
may be any numeric typevalue_raster> may beINTEGER or FLOAT. The output type is
FLOAT.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<ignoreoption> is one of the keyworddSEALL or IGNORE.

<zone_raster> and<value_raster> areRASTER. The resultis ZABLE . The number of rows
in the outpuTABLE is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.
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See Also:

SUMMARY

ZONAL STANDARD DEVIATION (from summary)
SD

FOCAL SD

GLOBAL SD

STACK SD

Zonal
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ZONAL STANDARD DEVIATION (from Summary)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

Notes:

ZONAL STANDARD DEVIATION (<matrix>)

or
ZONAL STANDARD DEVIATION (<matrix>, <ignoreoption>)
or

ZONAL STANDARD DEVIATION (<matrix>, <ignoreoption>
<backgroundvalue>)

Point

The input<matrix> should be the output of tlBUMMARY function. This function computes
the standard deviation of the class values in each zone. The rematot> represent the
zones, and the columns represent the classes input3tkieARY function. This function
returns arABLE containing the standard deviation of the class values in each zone.

<ignoreoption> is eithelUSEALL orIGNORE. USEALL indicates to use all input classes in the
computation]GNORE indicates to ignore a background clagsckgroundvalue> specifies
the background class to be ignoredkidackgroundvalue> is not present, zero is used as the
background class.

<matrix> and<backgroundvalue> may be any numeric type, and are convertdNT&EGER.
The output iIFLOAT:

Input Output Comments

BINARY FLOAT inputs converted to INTEGER
INTEGER FLOAT

FLOAT FLOAT inputs converted to INTEGER
COMPLEX FLOAT inputs converted to INTEGER
COLOR not supported

STRING not supported

<ignoreoption> is one of the keyworddSEALL or IGNORE.

The result iSTABLE . The number of rows in the outpIABLE is the same as the number of
rows in<matrix> , which is the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.

Equivalent to:

ZONAL SD (<matrix>)
ZONAL SD (<matrix>, <ignoreoption>)
ZONAL SD (<matrix>, <ignoreoption> <backgroundvalue>)
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See Also:

SUMMARY
ZONAL SD (from rasters)

ZONAL STANDARD DEVIATION (from rasters)
SD

FOCAL SD

GLOBAL SD

STACK SD

Zonal
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ZONAL STANDARD DEVIATION (from Two Rasters)

Syntax:

Function Type:

Description:

Data Types:

Object Types:

ZONAL STANDARD DEVIATION (<zone_raster>, <value_raster>)

or

ZONAL STANDARD DEVIATION (<zone_raster>, <value_raster>,
<ignoreoption>)

or

ZONAL STANDARD DEVIATION (<zone_raster>, <value_raster>,
<ignoreoption> <backgroundvalue>)

Zonal

This function finds the standard deviation of all valuesvidue_raster> which overlay each
zone of<zone_raster> . This function returns @8ABLE containing one row per zone. Rowf
the returned table contains the standard deviation<4kame_raster> of all pixels which have
valuei in <zone_raster> .

<ignoreoption> is eithetUSEALL orIGNORE. USEALL indicates to use all input values in the
computation)GNORE indicates to ignore a background valdigackgroundvalue> specifies
the background value to be ignoredkithckgroundvalue> is not present, zero is used as the
background value.

<zone_raster> may be any numeric type, and is convertetNTiEGER. <backgroundvalue>
may be any numeric typevalue_raster> may belNTEGER or FLOAT. The output type is
FLOAT.

Input Output Comments
BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

<ignoreoption> is one of the keyword$SEALL or IGNORE.

<zone_raster> and<value_raster> areRASTER. The resultis ZABLE. The number of rows
in the outpuTABLE is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

<ignoreoption> is one of the keyword3SEALL or IGNORE. <backgroundvalue> must be
SCALAR.
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See Also:

SUMMARY
ZONAL SD (from summary)

ZONAL STANDARD DEVIATION (from summary)
SD

FOCAL STANDARD DEVIATION

GLOBAL STANDARD DEVIATION

STACK STANDARD DEVIATION

Zonal
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Section Il
Indexes

Index of Symbols

Usage

Factorial

Inequality

Case Insensitive String Inequality

Bitwise And

&&

Logical And

Multiplication

*%*

Raise to Power

Addition

Subtraction
Negation

Division

1

Concatenation

Map Raster Through Descriptor Column

Read Descriptor Column or Color Table
See TABLE Declarationfescriptors and Color Tables

Less Than

Less Than or Equal

SeeAssignment Statements

Equality

Case Insensitive String Equality

Greater Than

Greater Than or Equal

Bitwise Exclusive Or

Bitwise Or

Logical Or

Bitwise Not
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Indexes

Index of Keywords The followingkeywords are interpreted to have special meaning by the Modeler, and should

not be used as variable names:

Keyword Usage

ABS Absolute Value

ACOS Arccosine

ACOSH Hyperbolic Arccosine

AND Logical And

ANGLE Angle

AOI SeeSET AOI statement
See Raster Declaratiomsrea Of Interest Specification
See Vector Declaration8rea Of Interest Specification

AS SeeVIEW statement

ASIN Arcsine

ASINH Hyperbolic Arcsine

ASPECT Aspect

ATAN Arctangent

ATHEMATIC See RASTER Declarationkayer Type Parameters

BILINEAR See RASTER Declarationiterpolation Parameters
SeeSET DEFAULT INTERPOLATION statement

BIN See RASTER DeclarationBjn Function Specification

BINARY Data Type Specifier
Convert to BINARY

BINS See RASTER DeclaratiorBin Function Specification

BIT See RASTER DeclarationBata Type Parameters
SeeSET DEFAULT <datatype> statement

BOUNDARY Boundary

Cc128 See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

C64 See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

CAT Concatenate Strings

CATEGORICAL See RASTER Declaratiorisayer Type Parameters

CEIL Ceiling

CELLAREA Area of Grid Cells

CELLSIZE SeeSET CELLSIZE statement
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Index of Keywords

Keyword Usage

CELLUNITS Cell Size Units

CELLX X Cell Size

CELLY Y Cell Size

CIRC Test if Inside Unit Circle

CLUMP Clump (Contiguity Analysis)

COLOR Data Type Specifier
Create Color Scalar

COLORTABLE See TABLE Declaration§escriptors and Color Tables
See(Read Descriptor Column or Color Table)

COMPLEX Data Type Specifier

Convert to COMPLEX

COMPLEX_DOUBLE

See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

COMPLEX_SINGLE

See RASTER Declaratioi¥ata Type Parameters
SeeSET DEFAULT <datatype> statement

COMPONENTS SeePRINCIPAL COMPONENTS

CONDITIONAL Conditional

CONJ Complex Conjugate

CONTINUOUS See RASTER Declaratioisayer Type Parameters

CONVOLUTION See RASTER Declarationsiterpolation Parameters
SeeSET DEFAULT INTERPOLATION statement

CONVOLVE Convolution

CORRELATION Correlation from Covariance Matrix or Raster

COS Cosine

COSH Hyperbolic Cosine

COVARIANCE Covariance Matrix

CuBIC See RASTER Declarationsiterpolation Parameters
SeeSET DEFAULT INTERPOLATION statement

DEBUG For Internal Use Only

DEFAULT Binary Constant, Equals 1 or TRUE

DEGREE Se®EGREE SLOPE

DELETE Reserved for Future Use

DELETE_IF_EXISTING

See RASTER Declaratioisgistence Parameters

DELROWS

Delete Rows from Sieved Descriptor Column

DELTA

Delta
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Indexes

Keyword Usage
DENSITY Local Density
SeeFOCAL DENSITY
DESCRIPTOR See TABLE Declaratiori3escriptors and Color Tables
DEVIATION SeeSTANDARD DEVIATION
SeeFOCAL STANDARD DEVIATION
SeeGLOBAL STANDARD DEVIATION
SeeSTACK STANDARD DEVIATION
SeeZONAL STANDARD DEVIATION
DIRECT SeeRASTER DeclarationsBin Function Specification
SeeDIRECT LOOKUP
DIST Distance
DIVERSITY Local Diversity
SeeFOCAL DIVERSITY
SeeGLOBAL DIVERSITY
SeeSTACK DIVERSITY
SeeZONAL DIVERSITY
DOUBLE See RASTER Declaratioridata Type Parameters
SeeSET DEFAULT <datatype> statement
EDGE See Raster Declaratioiglge Extension Specification
EIGENMATRIX Compute Matrix of Eigenvectors

EIGENVALUES

Compute Table of Eigenvalues

EITHER SeeEITHER...IF..OR....OTHERWISE

ELSE Sed-low Control, Conditional Branching

EQ Equality

EVEN Test if Even

EXP Exponential

F32 See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

F64 See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

FALSE Binary Constant, Equals 0

FILE See RASTER Declarationdsing Files
See RASTER Declarationg/indow Specification
SeeSET WINDOW statement

FILL See Raster Declarationgdge Extension Specification

FLOAT Data Type Specifier

Convert to FLOAT

FLOAT_DOUBLE

See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement
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Index of Keywords

Keyword

Usage

FLOAT_SINGLE

See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

FLOOR Floor
FOCAL Used in Neighborhood Functions FOCAL MAX, FOCAL SUM, etc.
FOR Reserved for Future Use
FROM See RASTER DeclaratiorBin Function Specification
GAMMA Gamma
GE Greater Than or Equal
GLOBAL Used in Neighborhood Functions GLOBAL MAX, GLOBAL SUM,
etc.
GT Greater Than
HISTMATCH Histogram Matching
HISTOEQ Histogram Equalization
HISTOGRAM Histogram
HUE Get Hue from RGB
IF SeeEITHER...IF...OR....OTHERWISE
SeeFlow Control, Conditional Branching
IGNORE SeeSET DEFAULT STATISTICS statement
See RASTER DeclarationStatistics Parameters
SeeGLOBAL functions
SeeCOVARIANCE, HISTOEQ, HISTOGRAM, PRINCIPAL
COMPONENTS, RASTERMATCH, andSTRETCH
IHSTOBLU Get Blue from Intensity, Hue and Saturation
IHSTOGRN Get Green from Intensity, Hue and Saturation
IHSTORED Get Red from Intensity, Hue and Saturation
IHSTORGB Get Red, Green and Blue from Intensity, Hue and Saturation
IMAG Imaginary Part
INDEX Index (Find Matching Item on List)
INPUT See RASTER Declaration&ccess Parameters
INTEGER Data Type Specifier
Convert to INTEGER
INTENS Get Intensity from RGB
INTERPOLATION See RASTER Declaratiorigterpolation Parameters
SeeSET DEFAULT INTERPOLATION statement
INTERSECTION Se&SET WINDOW statement
INV Multiplicative Inverse

Reference Manual

337 IZ



Indexes

Keyword Usage
ISALLTRUE Test for All Non-zero
ISNONZERO Test for Non-zero

LAYERHEIGHT

Height of Raster Layer

LAYERWIDTH Width of Raster Layer
LE Less Than or Equal
LENGTH Length of String
LINEAR See RASTER DeclarationBjn Function Specification
LINEARCOMB Linear Combination
LOG Natural Logarithm
See RASTER DeclarationBjn Function Specification
LOG10 Common Logarithm
LOOKUP Map Input Values Through Lookup Table
SeeDIRECT LOOKUP
LOWERCASE Lowercase Conversion
LT Less Than
MAJORITY Local Majority
SeeFOCAL MAJORITY
SeeGLOBAL MAJORITY
SeeSTACK MAJORITY
SeeZONAL MAJORITY
SeeZONAL MAJORITY COUNT
SeeZONAL MAJORITY FRACTION
MAP See RASTER Declarationg/indow Specification
SeeSET WINDOW statement
MAPX Create Raster Containing X Map Coordinates
MAPY Create Raster Containing Y Map Coordinates
MATCHES String Wildcard Match
MATDIV Matrix Division
MATINV Matrix Inverse
MATMUL Matrix Multiplication
MATRIX Object Type Specifier

Create Matrix from List of Scalars
SeeMATRIX SERIES

MATRIXTOTABLE

Convert 1 Column Matrix to Table

MATTRANS

Matrix Transpose
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Index of Keywords

Keyword Usage
MAX Local Maximum
SeeFOCAL MAX
SeeGLOBAL MAX
SeeSTACK MAX
SeeZONAL MAX
MEAN Local Mean
SeeFOCAL MEAN
SeeGLOBAL MEAN
SeeSTACK MEAN
SeeZONAL MEAN
MEDIAN Local Median
SeeFOCAL MEDIAN
SeeGLOBAL MEDIAN
SeeSTACK MEDIAN
SeeZONAL MEDIAN
MIN Local Minimum
SeeFOCAL MIN
SeeGLOBAL MIN
SeeSTACK MIN
SeeZONAL MIN
MINORITY Local Minority
SeeFOCAL MINORITY
SeeGLOBAL MINORITY
SeeSTACK MINORITY
MOD Modulus
NE Inequality
NEAREST See RASTER Declaratioristerpolation Parameters
SeeSET DEFAULT INTERPOLATION statement
NEIGHBOR See RASTER Declaratiorigterpolation Parameters
SeeSET DEFAULT INTERPOLATION statement
NEW See RASTER Declarationsxistence Parameters
NONE SeeSET AOI statement
See Raster Declaratiomsiea Of Interest Specification
NOT Logical NOT
NUMCOLS Number of Columns
NUMLAYERS Number of Layers
NUMROWS Number of Rows
ODD Test if Odd
OLD See RASTER Declarationgxistence Parameters
OR Logical OR
SeeEITHER...IF...OR....OTHERWISE
ORIGIN SeeSET DEFAULT ORIGIN statement
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OTHERWISE Se&ITHER...IF..OR....OTHERWISE

OUTPUT See RASTER Declaratiomsgcess Parameters

PERCENT Se®ERCENT SLOPE

PI Float Constant

PICK Pick (Get nth Item on List)

PIXEL See RASTER Declarationg/indow Specification
SeeSET WINDOW statement

PIXELX Create Raster Containing Column Number

PIXELY Create Raster Containing Row Number

POWER Raise to Power

PRINCIPAL SeePRINCIPAL COMPONENTS

PRINTTREE For Internal Use Only

QUIT Quit Statement

RANDOM Generate random data.

RANK Local Rank
SeeFOCAL RANK

RASTER Object Type Specifier

RASTERMATCH Raster Matching

READ READ statement

REAL Real Part

RECT Rectangle

REFLECT See Raster Declaratiofgslge Extension Specification

RELIEF Shaded Relief

RESET For Internal Use Only

RGBTOIHS Get Intensity, Hue and Saturation from Red, Green and Blue

ROUND Round

S16 See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

S32 See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

S8 See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

SATUR Get Saturation from RGB

SCALAR Object Type Specifier
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SD Local Standard Deviation
SeeFOCAL SD
SeeGLOBAL SD
SeeSTACK SD
SeeZONAL SD

SEARCH Search (Proximity Analysis)

SEED See SET RANDOM SEED

SERIES SedATRIX SERIES
SeeTABLE SERIES

SET SeeSetting Windows
SeeOther SET statements

SHOW SHOW statement

SIEVETABLE Get Sieve Lookup Table

SIGN Sign

SIGNED See RASTER Declaratiori3ata Type Parameters

SeeSET DEFAULT <datatype> statement

SIGNED_16_BIT

See RASTER Declaratiomsta Type Parameters
SeeSET DEFAULT <datatype> statement

SIGNED_32_BIT

See RASTER Declaratiomgta Type Parameters
SeeSET DEFAULT <datatype> statement

SIGNED_8 BIT See RASTER Declaratioi¥ta Type Parameters
SeeSET DEFAULT <datatype> statement

SIN Sine

SINC Sinc

SINGLE See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

SINH Hyperbolic Sine

SLOPE Se®EGREE SLOPE
SeePERCENT SLOPE

SQRT Square Root

STACK Convert FLOAT TABLE to COLOR SCALAR

STACKLAYERS Stack Raster Layers

STANDARD SeeSTANDARD DEVIATION
SeeFOCAL STANDARD DEVIATION
SeeGLOBAL STANDARD DEVIATION
SeeSTACK STANDARD DEVIATION
SeeZONAL STANDARD DEVIATION

STATISTICS Se&SET DEFAULT STATISTICS statement

STEP Step
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STRETCH Stretch raster data

STRING Data Type Specifier

SUM Local Sum
SeeFOCAL SUM
SeeGLOBAL SUM
SeeSTACK SUM

SUMMARY Summary - Cross Tabulation

TABLE Object Type Specifier

Create Table from List of Scalars
SeeTABLE SERIES

TABLETOMATRIX

Convert Table to 1 Column Matrix

TAN Tangent

TANH Hyperbolic Tangent

THEMATIC See RASTER Declarationsayer Type Parameters

TILESIZE SeeSET TILESIZE statement

TO See RASTER DeclaratiorBin Function Specification

TRI Triangle

TRUE Binary Constant, Equals 1

TRUNC Truncate

Ul See RASTER Declaratioridata Type Parameters
SeeSET DEFAULT <datatype> statement

ul6 See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

U2 See RASTER Declaratioridata Type Parameters
SeeSET DEFAULT <datatype> statement

u32 See RASTER Declaratiori3ata Type Parameters
SeeSET DEFAULT <datatype> statement

u4 See RASTER DeclaratiorBata Type Parameters
SeeSET DEFAULT <datatype> statement

us See RASTER Declaratioridata Type Parameters
SeeSET DEFAULT <datatype> statement

UNION SeeSET WINDOW statement

UNLESS Sed-low Control, Conditional Branching

UNSIGNED See RASTER Declaratiori3ata Type Parameters

SeeSET DEFAULT <datatype> statement

UNSIGNED_1_BIT

See RASTER Declaratioi¥ta Type Parameters
SeeSET DEFAULT <datatype> statement
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UNSIGNED_16_BIT

See RASTER Declaratiomgta Type Parameters
SeeSET DEFAULT <datatype> statement

UNSIGNED_2_BIT

See RASTER Declaratioi¥ata Type Parameters
SeeSET DEFAULT <datatype> statement

UNSIGNED_32_BIT

See RASTER Declaratiolgta Type Parameters
SeeSET DEFAULT <datatype> statement

UNSIGNED_4 BIT

See RASTER Declaratioidata Type Parameters
SeeSET DEFAULT <datatype> statement

UNSIGNED_8 BIT

See RASTER Declaratioi¥ata Type Parameters
SeeSET DEFAULT <datatype> statement

UNSTACK Convert COLOR SCALAR to FLOAT TABLE
UNTIL SeeFlow Control, Looping
UPPERCASE Uppercase Conversion
USEALL SeeSET DEFAULT STATISTICS statement
See RASTER DeclarationStatistics Parameters
SeeGLOBAL functions
SeeCOVARIANCE, HISTOEQ, HISTOGRAM, PRINCIPAL
COMPONENTS, RASTERMATCH, andSTRETCH
USEFILE Reserved for future use
USING SeeVIEW statement
VIEW Obsolete. No longer supported
WHILE SeeFlow Control, Looping
WHOLE Test if Whole Number
WINDOW SeeSET WINDOW statement
See RASTER Declarationg/indow Specification
See VECTOR Declarationgyindow Specification
WRITE WRITE statement

ZONAL RANGE

Zonal Range from Summary or from two Rasters
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