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Section I
Introduction to SML

Introduction TheSpatial Modeler Language  is a script language that is designed for GIS modeling a
image processing applications. The Spatial Modeler language allows you to define simp
complex processing operations outside ofModel Maker, the graphical user interface in the
Spatial Modeler component. Models created with Model Maker can be edited with the Sp
Modeler Language. However, the models which are created or edited using the Spatial M
Language cannot be accessed from Model Maker.

Operations that you can perform with the Spatial Modeler include:

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

• convolution filtering

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

• subsetting and mosaicking

• principal components analysis

• proximity analysis

• contiguity analysis

• descriptor table manipulation

Conventions 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 p
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
be something like:

SCALAR scalefactor;

Strings

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

Numbers

A number can either be a floating-point number or an integer and can either be positive 
negative (i.e. 2.5, -2.5, 2 or -2).
Reference Manual 1
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Statements A model consists primarily of one or morestatements. 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 t
Spatial Modeler

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

• QUIT statement - end execution of the model

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

Object Types The basic entities which can be manipulated within the Spatial Modeler Language are ca
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 colum
a fixed number of rows. Tables are typically used to store columns from a descriptor 
or a list of values which pertains to the individual layers of a multi-layer image file. F
example, a table with 4 rows could be used to store the maximum value from each la
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 
neighborhood definition used in neighborhood functions. They can also be used to s
covariance matrices, eigenvector matrices, or matrices of linear combination coeffici

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

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

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

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

• BINARY - either 0 (FALSE) or 1 (TRUE)

• INTEGER - integer values from -2,147,483,648 to 2,147,483,647 (signed 32-bit integ

• 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 o
green, and blue

• STRING - a character string
2 ERDAS Spatial Modeler Language
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Variables Variables are objects in the Spatial Modeler which have been associated with a name us
Declaration statement. The declaration statement defines the data type and object type of 
variable. The declaration may also associate a raster variable with certain layers of an ima
or a table variable with a descriptor table.Assignment statements are used to set or change th
value of a variable.

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

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

Working Window

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

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

The Working Window can be changed using theSET WINDOW andSET CELLSIZE statements.

Setting Windows on Layers

When you declare a variable which is associated with an existing file, you have the optio
setting a window for the variable. If the file is georeferenced, you may set the window in e
map or pixel coordinates. If a pixel coordinate window is specified for a georeferenced file
pixel coordinates are converted to map coordinates, and the resulting map coordinate w
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
will be read. If you do not set a window when declaring a variable, the effective window f
each layer of the variable will be the extent of the corresponding layer in the image file.
Reference Manual 3
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Bin Functions
Purpose of Bin
Functions

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

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

Example of a Bin
Function

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

The bins would look like the following:

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

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

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

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

The bin number is computed by:

where:

Bin Number Data Range

0  X <= -600.5

1 -600.5 < X <= -599.5

.

.

.

599 -2.5 < X <= -1.5

600 -1.5 < X <= -0.5

601 -0.5 < X < 0.5

602 0.5 <= X < 1.5

603 1.5 <= X < 2.5

.

.

.

898 296.5 <= X < 297.5

899 297.5 <= X

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

if (bin < 0) bin = 0

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

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)
Reference Manual 5
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• LOG - establishes a logarithmic mapping between data values and bin numbers.

The bin number is computed by:

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

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

Default Bin Function for
Output Data File Types

• 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, 
direct binning with an offset of the minimum data value; number of bins is: maximum -
minimum + 1

If the difference is greater or equal to 256, linear binning from min to max with 256 bin
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 comp
values are converted to magnitude before computing bin number.

The declaration statement has options to override the default binning by setting the desir
function type and number of bins for the output layer. See the sectionBin Function Specification
under Raster Declarations.

bin = numbins * (ln (1.0 + ((x - min)/(max - min)))/ ln (2.0))

if (bin < 0) bin = 0

if (bin >= numbins) bin = numbins - 1
6 ERDAS Spatial Modeler Language
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Modeler Language
Statements

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

• Declaration statements

• Assignment statements

• Visual output statements

• SET statements

• Macro Definitions

• QUIT statement

Expressions are used in building statements.

General Syntax 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 
they are not necessary. However, if used, they will make your models more readable.

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

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

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

Comments Any line that begins with a# character is considered a comment line, and will be ignored by
Modeler. An exception is theMacro Definition statement, which begins with #define . Comments
can also be on lines with valid statements. Any text after a # is a comment (unless # is fol
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 sam
as a statement, the statement must end with a semicolon, and the# character must follow the
semicolon.
Reference Manual 7
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The following lines contain comments. The text after the# is ignored by the Modeler.

#
# this is a comment
# # # # # # # # # # # # # # # # # # # # # # # # # #
# this model worked on Tuesday
# RASTER abc file "xyz.img";
RASTER abc file "real.img"; # this is what I meant to do

Blank lines are also ignored by the Modeler.

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

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

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

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

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

• the name and size of the variable,

• its data type and

• object type.

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

SCALAR

TABLE

MATRIX

RASTER

VECTOR

Declaration Statement
Format

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 mu
start with a letter and consist entirely of letters,
numbers, and the underscore character (_). You can
use any of thekeywords defined in the Spatial Modeler
Language as variable names.

<sizedef> Sets the number of rows in a table, the number of ro
and columns of a matrix, or the number of layers in
raster variable. The<sizedef>  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 0 or 1.

The<sizedef>  component is not used for scalars o
vectors, and may be omitted in the declaration of oth
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.
Reference Manual 9
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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 se
various parameters used when creating a new imag
file.

The<other parameters>  used in associating rasters and tables with files are discussed in
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 defaults toINTEGER. If a variable is declared without
an object type, then it defaults toSCALAR .

TABLE Declarations The basic format of aTABLE  declaration is the following:

<datatype> TABLE <name> <sizedef>;

<datatype>  and/or<sizedef>  may be omitted. If<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 andbob [6]  is the last row.

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

<origin>  must be a constant.
10 ERDAS Spatial Modeler Language
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<size>  is a numeric scalar expression specifying the number of rows in the table variable
<size>  is non-integer, it will be converted to integer. If<size>  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
is associated with a descriptor table as described in the next section, the size of the des
table may determine the size of the declared table.

Associating Table
Variables With
Descriptors and Color
Tables

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

• If the descriptor table column already exists, the 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 w
any new values that may have been assigned to the table by the model.

• If the descriptor table column does not already exist, the 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 section,Basic Table Declarations.

<raster-exp>  is a raster expression which must represent a single layer raster object asso
with a layer of an image file. The layer may already exist, or it may be a layer which will 
created by this model. The<raster-exp>  must be a reference to a raster variable, or a single
layer of a raster variable, i.e.,<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 t
associated with this variable. This may be an existing descriptor column, or the name of 
column to be created by the Modeler. If the descriptor column exists, the data type of the c
must match the data type specified by the declaration. If the column does not exist, it wil
created using the data type of this table variable.

The current version of the Modeler always defaults toINTEGER type, regardless of the
data type of the associated descriptor table, and the type of the variable must matc
type of the descriptor column.
Reference Manual 11
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If eitherDESCRIPTOR orCOLORTABLE  is present in the declaration, and the descriptor tab
exists for the layer associated with the<raster-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
will be deferred until the first assignment statement assigning a value to the variable nam
that point, the number of rows in the expression being assigned to this variable determin
size.

TheCOLORTABLE  keyword may be used only with a table ofCOLOR data type. The values
found in the “Red,” “Green,” and “Blue” descriptor columns will be read into this table, or
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.
try to associate more than one table variable with the same descriptor column of the same
an error occurs. Also, since theCOLORTABLE  keyword associates a table variable with the
“Red,” “Green,” and “Blue” columns of a descriptor table, you may not associate another 
variable with any of these three descriptor columns for the same layer.

Examples of Table
Declarations

Please read the following sections before continuing with these examples:

• RASTER Declarations

• Variable References

• Raster Layer Stacks

• Bin Function Specification

Examples TABLE tom;

This declares an INTEGER TABLE  namedtom  of undefined size. The number of rows intom
will be defined when an assignment is made totom .

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

This declares the table clnames  and associates it with theClass_Names  column of the
descriptor table for the single layer in the existing fileinfile.img . The number of rows in
clnames  will be the number of bins in the descriptor table. The fileinfile.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 tablehist  is associated with the histogram for layer 3 ofmobbay.img .

The current version of the Modeler always defaults toINTEGER 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";
12 ERDAS Spatial Modeler Language
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In this example,newfile.img  is a new file, so the descriptor table has not been created yet. T
the size ofclnames  is undefined after the declaration, and will be defined by the first
assignment toclnames . The descriptor table fornewfile.img  is not created until the statistics
are computed at the end of model execution.

After the descriptor table is created, theClass_Names  column is added, and the data in
clnames  is written to the column. If there are more rows inclnames  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 inclnames , the remaining rows in the descriptor column will be
initialized to"" .

Also, note that the number of layers in theRASTER variableout  was left undefined in its
declaration. The declaration ofclnames  assumes that out has only one layer, and in fact actua
defines the number of layers inout  to be one.

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

This time, however, the number of layers inout  is undefined whenout (3)  is referenced in the
declaration ofhist . This causes an error to be reported.

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

This declares the color table clrtab  to be associated with the Red, Green, and Blue columns
the descriptor table for the single layer in the existing fileinfile.img .

Associating Table
Variables With Vector
Attributes

TABLE  variables may also be associated in the declaration statement with an attribute o
vector coverage or an annotation layer. This is very similar to associating a table with a
descriptor column from a raster image file. For vector coverages, the attribute may already
may or be created by the model:

• If the attribute already exists, the attribute data is read into the table variable from th
file. At the end of model execution, the table will be written back to the attribute file w
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 mode
execution and values written into the file.

For annotation layers, only the Name and Description can be treated as attributes. Either o
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 sectionBasic Table Declarations.

The default data type isINTEGER, regardless of the type of attribute.

<vector-variable > is the variable name of a vector object. SeeVECTOR Declarations.
Reference Manual 13
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<attributename>  is a string constant which specifies the name of the attribute to be assoc
with this variable. For vector coverages, this may be an existing attribute, or the name of 
attribute to be created by the Modeler. For annotation layers, <attributename > must be either
“Name” or “Description” ;

If ATTRIBUTE  is present in the declaration, and the attribute table exists for the coverage
layer associated with the<vector-exp> , the number of rows will be set to the number of row
in the attribute table. Otherwise, the number of rows for the table will be deferred until the
assignment statement assigning a value to the variable name. At that point, the number o
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 la
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. If<datatype>  is omitted, data type defaults to
INTEGER.

Matrix objects may not be declared asCOLOR 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:

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

<roworigin>  and<columnorigin>  must be constants.

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]
14 ERDAS Spatial Modeler Language
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<rows>  and<columns>  are numeric scalar expressions specifying the number of rows an
columns in the matrix variable. If<rows>  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 t
point, the number of rows and columns in the expression being assigned to this variable
determines the size of the matrix.

RASTER
Declarations

The most basic format of a raster declaration is:

<datatype> RASTER <name> <sizedef>;

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

Raster objects may not be declared asCOLOR 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 exam
if a raster is declared as:

RASTER buffy (0:7);

thenbuffy (0)  is the first layer of the raster andbuffy (6)  is the last layer.

If <origin>  is omitted, the origin will be the default raster origin. The pre-set default raste
origin is one. The default table origin may be reset using theSET DEFAULT ORIGIN RASTER
statement or may be set using thePreference Editor.

<origin>  must be a constant.

<size>  is a numeric scalar expression specifying the number of layers in the raster variab
<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 variabl
the variable is associated with a raster file as described in the next section, the number of
may be determined by the file.

Using Files 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, o
layers within a file which the Modeler will create. There is a variety of keywords which yo
may use in the declaration to control the data type and various other parameters used w
creating a new image file.
Reference Manual 15



f

 may
 the
ing a

signed

ould
meters
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 section,Basic Raster Declarations.

If <size> is omitted from <sizedef> , the number of layers will be set either by the number o
layers specified in<layernames>  or by the first assignment to the variable. If the
<layernames>  component is present in the declaration, the number of layers for the raster
be determined by<layernames> . (See the examples at the end of this section.) Otherwise,
number of layers for the raster will be deferred until the first assignment statement assign
value to the variable name. At that point, the number of layers in the expression being as
to this variable determines the size.

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

U8 UNSIGNED_8_BIT

U16 UNSIGNED_16_BIT

U32 UNSIGNED_32_BIT
16 ERDAS Spatial Modeler Language
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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 na
of a file followed by a list of layers from the file.

For example:

"/usr/data/mobbay.img"

would specify all layers in the file/usr/data/mobbay.img .

"/usr/data/mobbay.img(:Layer_4,:Layer_2,:Layer_1)"

specifies layers 4, 2, and 1 (in that order) from/usr/data/mobbay.img .

If explicit layer names are included in the<layernames>  component, and a size is specified in
the declarations (with <sizedef> ), the number of layers must match the number specified in 
size. If no layer names are specified, the total number of layers in the file must match the
specified size (from <sizedef> ). SeeExamples of Raster Declarations.

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

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

File Parameters The following keywords and parameters may be inserted in any order between theFILE
keyword and the<layernames>  parameter. Generally, these keywords specify how new fil
or layers are to be created, or test conditions on existing files.

Existence Parameters

Existence parameters  specify whether the layers named in<layernames>  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.

S8 SIGNED_8_BIT

S16 SIGNED_16_BIT

S32 SIGNED_32_BIT

F32 FLOAT_SINGLE

F64 FLOAT_DOUBLE

C64 COMPLEX_SINGLE

C128 COMPLEX_DOUBLE
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NEW If NEW is present, the layers must not exist. If they d
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 ex
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
the associated variable.INPUT andNEW, or INPUT
and DELETE_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 layer
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 floa

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 unle
COMPLEX is specified or default is COMPLEX type.

DOUBLE Specifies double precision float or complex. FLOAT is used unle
COMPLEX is specified or default is COMPLEX type.
18 ERDAS Spatial Modeler Language
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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 d
data types are used to resolve the ambiguity.

An error is reported if contradictory data type parameters are specified such asSIGNED FLOAT ,
32 BIT COMPLEX , or SINGLE 16 BIT . An error will also be reported if redundant data type
parameters are used together such as SIGNED S32.

Layers of image files in IMAGINE may be any of the following data types:

U1
UNSIGNED_1_BIT

1-bit unsigned integer.

U2
UNSIGNED_2_BIT

2-bit unsigned integer.

U4
UNSIGNED_4_BIT

4-bit unsigned integer.

U8
UNSIGNED_8_BIT

8-bit unsigned integer.

U16
UNSIGNED_16_BIT

16-bit unsigned integer data.

U32
UNSIGNED_32_BIT

32-bit unsigned integer data.

S8
SIGNED_8_BIT

8-bit signed integer.

S16
SIGNED_16_BIT

16-bit signed integer data.

S32
SIGNED_32_BIT

32-bit signed integer data.

F64
FLOAT_DOUBLE

Specifies double precision float.

C64
COMPLEX_SINGLE

Specifies single precision complex.

C128
COMPLEX_DOUBLE

Specifies double precision complex.
Reference Manual 19
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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
layers. If the layer data type is incompatible with the data type parameter, an error is rep

Default Data Types

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

• BINARY  variable: 1-bit unsigned integer

• INTEGER variable: 8-bit unsigned integer

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

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

The default file data types for each modeler data type may be altered using theSET DEFAULT
<datatype> statement or using thePreference Editor.

Layer Type Parameters

Layer type parameters include:

THEMATIC
CATEGORICAL
ATHEMATIC
CONTINUOUS

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

• THEMATIC or CATEGORICAL  - use thematic layers

• ATHEMATIC  or CONTINUOUS - use athematic layers

• THEMATIC andCATEGORICAL  are incompatible with signed integer, floating point, an
complex data, and these combinations will cause errors.
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Interpolation Parameters

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

NEAREST NEIGHBOR
BILINEAR INTERPOLATION
CUBIC CONVOLUTION

The default interpolation isNEAREST NEIGHBOR . The default interpolation type may be
changed using theSET DEFAULT INTERPOLATION statement or using thePreference Editor.
New layers are always the same resolution as the Working Window, so interpolation is no
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 
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 inte
When the data file is read, areas outside the AOI will be set to the background value. Th
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.
Reference Manual 21



n an
 the
arch
, but
ow.

the

ing

in

hen
t

ill be
See also theSET AOI statement for setting an area of interest on a model. Setting an AOI o
input file rather than on the model changes when the AOI is applied. For example, using
SEARCH function on a layer with an AOI would cause the function to search only from se
class pixels inside the AOI. On the other hand, SEARCH applied to a file without an AOI
inside a model with an AOI, would search from all search class pixels in the Working Wind
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 
computing of final statistics or inGlobal 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 functions.<backgroundvalue>
may be omitted, in which case zero values are ignored.

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

The default for statistics isUSEALL . The default statistics computation may be changed us
theSET DEFAULT STATISTICS statement, or using thePreference Editor.

Bin Function Specification

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

• the type of bin function,

• 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 w
the layer is created. If the bin function is only partially specified, the descriptor table is no
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 w
the minimum value (rounded to integer if necessary), the number of bins will be:
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maximum (rounded if necessary) - minimum + 1

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

maximum + 1

BIN DIRECT <numbins> BINS

Use direct binning, with an offset of zero, and<numbins>  bins.

BIN DIRECT <numbins> BINS FROM <min> TO <max>

Use direct binning, offset<min> , <numbins>  bins.<numbins>  must equal<max>  - <min>  + 1.

BIN LINEAR <numbins> BINS

Use linear binning,<numbins>  bins. Min and max are derived from statistics.

BIN LINEAR <numbins> BINS FROM <min> TO <max>

Use linear binning,<numbins>  bins,<min>  and<max>  specified.

BIN LOG <numbins> BINS

Use logarithmic binning,<numbins>  bins. Min and max are derived from statistics.

BIN LOG <numbins> BINS FROM <min> TO <max>

Use logarithmic binning,<numbins>  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 handl
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
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
file to generate pixels outside the edge.EGDE FILL  specifies that pixels outside the edge of th
data are given the background value. The default isEDGE FILL .

Examples of Raster
Declarations

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

RASTER bob (3);

This declares a raster variable namedbob  with three layers.

RASTER henry FILE OLD "/usr/data/mobbay.img";

This declares a raster variable namedhenry , 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
parameterOLD causes an error to occur. The variablehenry  has the same number of layers a
the file /usr/data/mobbay.img .

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

This declares a raster variable namedbob , which is associated with all the layers of the existin
file /usr/data/mobbay.img . If /usr/data/mobbay.img  does not exist, the file parameterOLD
causes an error to occur. The variablehenry  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 namedmuddy , which is associated with the listed layers of th
existing file/usr/data/mobbay.img . The variablemuddy  will have three layers, since three
layers were listed in the<layernames>  component.

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

This will cause an error to occur, sinceskipper  is declared to have three layers, but two laye
were listed in the<layernames>  component.

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

This will create a new image file named/usr/data/newfile.img . The number of layers in the file,
and the number of layers in the variablesusie  will be determined when an assignment is mad
to the variablesusie . If the file /usr/data/newfile.img  already exists, the file parameterNEW
will cause an error to occur.

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

This declares the variablejill  with 2 layers. If:Layer_1 or :Layer_2  is the name of an existing
layer in the file/usr/data/newfile.img , an error occurs.

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

This creates a new file named/usr/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, th
layers will be given the default names :Layer_1, :Layer_2, and :Layer_3 .
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Data Type Examples

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

INTEGER RASTER a FILE NEW SIGNED "/usr/data/newfile.img";

Specifies that the layers of/usr/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.
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 layer

VECTOR
Declarations

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

VECTOR variables must be associated with an existing vector coverage or annotation lay
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 defaults toINTEGER.

Vector objects may not be declared asCOLOR or STRING data types.

Vector objects always have only one layer.

COVER indicates that <covername > is the name of a vector coverage.ANNOTATION  indicates
that <layername > is the name of a file containing an annotation layer.

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

Parameters The following keywords and parameters may be inserted in any order between theCOVER
keyword and the<covername>  parameter or between theANNOTATION  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>

WINDOW <windowspec>

AOI <aoi-specification>

CELLSIZE <cellsizespec>

LINE

POINT

POLYGON

RENDER TO TEMPFILE

RENDER TO MEMORY
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<filename>  is a string constant containing the name of a file that contains an area of inte
When the data file is read, areas outside the AOI will be set to the background value. Th
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 theSET AOI statement for setting an area of interest on a model. Setting an AOI o
input file rather than on the model changes when the AOI is applied. For example, using
SEARCH function on a layer with an AOI would cause the function to search only from se
class pixels inside the AOI. On the other hand, SEARCH applied to a file without an AOI
inside a model with an AOI, would search from all search class pixels in the Working Wind
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. 
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 
units specified here, if necessary.

The vector data will always be rasterized to the cell size of theWorking 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 rule. SeeSetting Windows for more
info.

If there is no SET CELLSIZE statement specifying an explicit cell size, and no input RAST
layers to establish the cell size of the Working Window, a CELLSIZE specification is requ
in the VECTOR declaration to establish the cell size to use for the Working Window. If th
Working Window cell size has not been established by the time the modeler attempts to 
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
vector coverage. Feature type specifications may only be used with vector coverages, no
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 
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 
rasterized into a temporary file up front by the modeler, and subsequently is treated as an
raster temp file.RENDER TO MEMORY specifies that the vectors or annotation are rendere
tile by tile into memory without using any temporary disk space. Rendering tile by tile ma
efficient enough when there is a relatively small number of relatively simple vector featur
be rendered. However, if there is a large number of complicated features each with a lar
geographic extent, it is likely that rendering to a temporary file will be much more efficien
although it would require more disk space. If no rendering method is specified,RENDER TO
MEMORY is used by default.

The temporary files will be created in the “Temporary File Directory” specified in the
Preference Editor. The default is/tmp . If there is not enough space in/tmp  for these files,
you may wish to change the directory in which the Modeler creates temporary files 
changing the preference.
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Expressions Expressions  are the basic building blocks of most Modeler statements. Expressions co
of constants and variables linked together by operators and functions. Every expression
represents an object in the Modeler. An expression has adata type and anobject type. The data
type and object type for an expression are determined by the types of the constants and va
it is built from, together with theStandard Rules for combining types for each operation or
function involved.

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

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

• Binary

• Integer

• Float

• Complex

• Color

• String

Each type is explained in the following:

Binary Constants

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 sig
integer range.

TRUE value of 1 or "true" logical value

DEFAULT value of 1 or "true" logical value

FALSE value of 0 or "false" logical value
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Examples:

1.

-.000345

4e3

PI is also recognized as a float constant3.141592653589793.

Complex Constants

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

Examples:

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

Color Constants

Color constants have the form (<red>, <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 go
be used in a color table by the Modeler. However, values outside this range are allowed

For example, you can create color constants such(255, 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 befo
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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String Constants

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

Examples:

"water"
"deciduous forest land"

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

For example, if the variablebob  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 layers of/usr/data/mobbay.img  into the
expression object.

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

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

In this case, one layer is assumed.

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

Using Operators and
Functions

Constants and variable references are combined in expressions usingoperators  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 elem
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 maximu
the first row ofsid  and the first row oftom , the second row contains the maximum of the seco
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 in aSCALAR  object.

<table-expression> [<start> : <end>]

This expression results in aTABLE  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 pointSCALAR . The value will be copied from the last row ofsid .

sid [0:3]

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

You may not use aTABLE  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>]
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 to
This expression results in aSCALAR  object.

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

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

<row> , <column> , <startrow> , <startcolumn> , <endrow> , and<endcolumn>  are scalar
numeric expressions. They are converted toINTEGER 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 or a<startlayer>  and<endlayer>
separated by a colon:

<layer>

or

<startlayer>:<endlayer>

<layer> , <startlayer> , and<endlayer>  are scalar numeric expressions. They are converted
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 biff (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 11 ofbiff  in that order.

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

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

<variable> = <expression>;

You can also make assignment tosubexpressions of tables and matrices, or toraster 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 constant"hello, world"  to all rows of the
table bob , then the last row is changed to"goodbye, cruel world."

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

This assignment copies all layers ofbuff  to the layers listed forbiff .

Data Type Assignment
Compatibility

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

• An expression may be assigned to a variable of the same data type (assuming objec
compatibility - see next section).

• A numeric expression (BINARY , INTEGER, FLOAT,  or COMPLEX) may be assigned to a
numeric variable. Numeric conversion will be performed.

• A numeric expression may be assigned to aCOLOR 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 n
in the next section.

STRING expressions may be assigned only toSTRING variables.

Object Type Assignment
Compatibility

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

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

• An expression may be assigned to a variable of the same object type whose size has
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 element
the variable are assigned the same value.

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

• A one layer raster expression may be assigned to a multiple layer raster variable. The
layer is copied to each layer of the variable.

• A table expression may be assigned to a raster variable which has the same numbe
layers as the table has rows. Each layer of the raster variable is filled with the value 
the corresponding row of the table expression.

• A COLOR SCALAR  expression may be assigned to a three layerRASTER 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 b
reported.
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ASCII Input-Output
Statements

TheSHOW, READ, andWRITE statements allow you to input and output objects to and fro
ASCII format.

• TheSHOW statement prints the values in aSCALAR , MATRIX, or TABLE  object to
standard output.

• TheREAD statement reads aSCALAR , MATRIX, or TABLE  object from an input ASCII
file.

• TheWRITE statement writes aSCALAR , MATRIX, or TABLE  object to an output ASCII
file.

SHOW Statement TheSHOW 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
from IMAGINE, the standard output is the Session Log. All expressions in aSHOW statement
must be aSCALAR , TABLE , or MATRIX object type.

READ Statement TheREAD statement reads aSCALAR , 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 
defined, it will be determined from the number of columns and lines of data in the ASCII 

<filename > is a string constant containing the name of an ASCII file. The file should cont
the same number of rows as the object. The individual elements of a single row should b
separated by white space (spaces or tabs). There must not be any extra blank lines in the
an error will occur. Only one object must be contained in the file.READ statements cannot read
multiple objects from the same file.

WRITE Statement TheWRITE statement writes aSCALAR , MATRIX, or TABLE  object to an output ASCII file.

The form of theWRITE 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 
same number of rows as the object. The individual elements of a single row will be sepa
by spaces. Only one object can be written to an ASCII file using theWRITE statement. Any
previous contents of the ASCII file will be deleted when aWRITE statement is encountered.
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VIEW Statement TheVIEW statement, which was supported in earlier versions of the modeling langua
no longer supported.
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Setting Windows By default, theWorking Window at any point in a model will be the union of the windows for a
layers from existing files associated with variables declared up to that point in the model
input files are georeferenced, the Working Window will be the union of the map coordina
windows defined for each input layer. If any input file is georeferenced, all input files mus
georeferenced using the same projection. The default cell size is the minimum of the cel
of all input layers.

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

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

SET WINDOW SET WINDOW INTERSECTION;

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

If existing input layers have already been declared, the current Working Window will alre
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 using thePreference 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 i
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 th
statement.<upper-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
layers. If the input layers are georeferenced, then the specified pixel window is applied re
to the pixels of the current Working Window, and converted into a map coordinate windo

Coordinates used in theSET WINDOW statement 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 max
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, w
is the default.

The “Default Cellsize Rule” preference can be changed using thePreference 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
/usr/imagine/etc/units.dat . Units and coordinates from input layers are converted to the u
specified here, if necessary.

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

Cell sizes in theSET 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 ar
created when the first assignment is made to the variable associated with the output layer
may output to existing layers, but only if the size and resolution of the existing layer exac
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 inte
This sets the area of interest for the model. All functions will return 0 for pixels that are in
the Working Window but outside the area of interest.

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

SET AOI NONE;
40 ERDAS Spatial Modeler Language



Other SET Statements

ed

ayers.

erent
t

This indicates that no area of interest is to be used.

See alsoArea of Interest Specification for RASTER or VECTOR file declarations.

SET DEFAULT
<datatype>

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 us
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 forINTEGER 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 using thePreference Editor.

SET DEFAULT ORIGIN This statement has the form:

SET DEFAULT ORIGIN <objecttype> <origin>

<objecttype>  is eitherTABLE , MATRIX, or RASTER.

<origin>  is an integer constant (usually 0 or 1).

This statement resets the default origin for table rows, matrix rows and columns, or raster l
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 using thePreference
Editor.

SET DEFAULT
INTERPOLATION

This statement has the form:

SET DEFAULT INTERPOLATION <interpolation-type>

or

SET DEFAULT INTERPOLATION <filetype> <interpolation-type>

where:

<interpolation-type> is eitherNEAREST 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 diff
resolution than the Working Window. The<filetype> parameter controls whether this defaul
is set for thematic or athematic files. If<filetype>  is omitted, the specified interpolation type is
set for both file types.
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The pre-set default for both types isNEAREST NEIGHBOR . The pre-set default may be
changed using thePreference Editor.

SET DEFAULT
STATISTICS

This statement allows you to set a background value which will be ignored when statistic
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 functions.<backgroundvalue>  is
optional and is not used if present.

SET DEFAULT STATISTICS IGNORE <backgroundvalue>

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

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

The pre-set default for statistics isUSEALL . The pre-set default statistics computation may b
changed using thePreference Editor.

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

SET TILESIZE <rows> , <columns>;

<rows>  and<columns>  are integer constants.

SET RANDOM SEED TheRANDOM function normally generates numbers from a seed derived from the current t
so that each sequence of numbers generated may be different. To guarantee that the sa
sequence of random numbers is generated each time a model is run, you may set a see
random number sequence using theSET 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 b
generated by the RANDOM function.
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QUIT Statement After the Modeler executes theQUIT statement, it does not execute any more statements. T
QUIT statement has the form:

QUIT;

After theQUIT statement is encountered,statistics are computed for all output files, descripto
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 of rasterAssignment statements
into a block. The entire block will be executed tile-by-tile rather than individual statement
being executed tile-by-tile. For example, consider the follow two models:

Model A:

RASTER in OLD INPUT "mobbay.img";
RASTER out1 NEW OUTPUT "out1.img";
RASTER out2 NEW OUTPUT "out2.img";

out1 = in + 5;
out2 = in * 2;

QUIT;

Model B:

RASTER in OLD INPUT "mobbay.img";
RASTER out1 NEW OUTPUT "out1.img";
RASTER out2 NEW OUTPUT "out2.img";

{
out1 = in + 5;
out2 = in * 2;
}

QUIT;

In model A, each 64 by 64 pixel tile is read from mobbay.img . Then 5 is added to each pixel in
the tile, and the tile is written intoout1.img . After this is complete, the tiling starts again at th
beginning ofmobbay.img  and multiplies each tile by 2, and writes the output toout2.img .
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In model B, each tile frommobbay.img  is read only once. 5 is added to the tile and written 
out1.img ; then the tile values frommobbay.img  are multiplied by 2 and written toout2.img .
Since each tile frommobbay.img  is read only once, rather than twice, model B runs faster th
model A.

Not every function can be executed tile-by-tile.Point functions are executed tile by tile.
Neighborhood functions on existing layers are executed tile-by- tile.Neighborhood
functions operating on intermediate results require a temporary file to be created
beforehand.Global, Zonal, andLayer functions do not operate tile-by-tile. See individua
operators and functions to determine function type.

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

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

Do not declare a variable whose size is a non-constant expression in the same stat
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, rathe
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 m
execution.
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Flow Control Flow control is used to control the execution of a model, using conditional branching or loo

Conditional Branching The various forms of conditional branching are described below:

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

<binary-scalar-expression>  is a numericSCALAR  expression. If zero, it is treated asFALSE ;
nonzero is treated asTRUE.

<statement-block>  is a set of statements enclosed in braces. (SeeStatement Blocks.)

If the <binary-scalar-expression>  is TRUE, the statements in<statement-block>  are
executed. IfFALSE , they are skipped.

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

If the <binary-scalar-expression>  is TRUE, the statements in<statement-block-1>  are
executed and<statement-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 firstSCALAR  expression which isTRUE is executed.
All other statement blocks are skipped. If none of the expressions is true, none of the stat
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 which isTRUE is executed. All
other statement blocks are skipped. If none of the expressions is true,<statement-block-N>  is
executed.

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

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

Looping 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 in<statement-block>  are executed.
After execution,<binary-scalar-expression>  is evaluated again. IfTRUE, <statement-block>
is executed again. This is repeated until<binary-scalar-expression>  is FALSE .

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

If <binary-scalar-expression>  is FALSE , the statements in<statement-block>  are executed.
After execution,<binary-scalar-expression>  is evaluated again. IfFALSE , <statement-
block>  is executed again. This is repeated until<binary-scalar-expression>  is TRUE.

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

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

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

#define <name> <replacement-text>

Any subsequent occurrences of<name>  will be replaced with<replacement-text> . For
example:

raster in1 file old “/usr/data/input1.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 ((in1 + 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, following<name>  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 from IMAGINE Models can be written, edited, and run from the Spatial Modeler component or directly from
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 theScript
Librarian  option. You then have access to models generated from Model Maker and the S
Modeler Language.

Model Maker

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

You can run the Spatial Modeler directly from the command line. The syntax for the Spa
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 substitu
these arguments for the stringsARG1, 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:

<argument1> <argument2> <argument3> ...

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

The model may contain the stringsARG1, ARG2, ARG3, etc. The Spatial Modeler will
substitute<argument1>  for ARG1 in the model,<argument2>  for ARG2, and so forth. The
stringARGCOUNT may also be used in the model. The integer constant representing the
number of arguments passed in on the command line will be substituted forARGCOUNT.

The Spatial Modeler will automatically enclose certain arguments in double quotes befor
passing them to the model, unless the-nq option is included on the command line. Any argumen
will be enclosed in quotes before being passed to the model, unless it meets one of the fol
conditions:

• The argument already starts and ends with the double quote character (" ).

• The argument is a valid floating point number.

• The argument contains only letters, numbers, or underscore (_) characters.

• 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 filebinaryop.mdl  contains:

RASTER a FILE OLD INPUT ARG2;
RASTER b FILE OLD INPUT ARG4;
RASTER c FILE NEW OUTPUT ARG1;

c = a ARG3 b;

QUIT;

Then running the Spatial Modeler using the command line:

modeler binaryop.mdl out.img in1.img + in2.img
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would result in this model being executed after substitutions were made:

RASTER a FILE OLD INPUT "in1.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, whileARG3 was not.

ARGCOUNT is useful for making sure that the model is executed with the correct number
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 argum
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, the -s or -state option causes the Spatial Modeler to print t
standard output a status message which indicates the current status of model execution

-m or -meter

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

% = <percent-done>

For example if the modelbinaryop.mdl  in the previous example were run with the comman
line:

modeler binaryop.mdl out.img in1.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 anERDAS Macro Language macro, you can use the-status  and-meter
options to output the status and percent completion to a progress meter window.

-nq

The-nq  option disables the automatic enclosure ofModel 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 desc
table for the layer. The statistics for each layer include:

• min

• max

• 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
to be ignored during statistics calculation. You have the option of specifyingStatistics
Parameters when you declare the raster variable for the output layers, which specify wheth
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 op
using either theSET DEFAULT STATISTICS statement, or thePreference Editor.

After the statistics and histogram have been written out, any tables which are associated
descriptor columns of the layer are also written out to the file. If the table has more rows
the number of bins in the descriptor table, only the rows up to the number of bins will be w
out. If the table has less rows than the number of bins in the descriptor table, the remainin
in the descriptor column will be set to0 for numeric columns, or""  for STRING columns.

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

Syntax 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, an
word, symbol, or string at which it recognized the error. This may be at or after where the a
problem in the model is located.

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

RASTER a FILE "file1.img"
RASTER b FILE "file2.img";

The first statement is missing the terminating semicolon. The Spatial Modeler would prin
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 
first line. This is because statements can be spread over more than one line in the mode
would be OK if the second line started with a semicolon. However the second line starts
RASTER which is not what the Spatial Modeler expected, so it reports that the error occu
there.

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

Common Causes of
Errors

Some common causes of errors are listed below.

• Missing semicolon at the end of a statement.

• Mismatched parentheses.

• Mixing up parentheses and brackets. Parentheses must be used forraster size declarations
andraster layer stacks. Brackets must be used forTABLE andmatrix declarations and
subexpressions.

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

• Layers specified asNEW 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 in/tmp  directory. You may be able to prevent this error by changing t
“Temporary File Directory” preference in thePreference 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 

• 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 fordescriptor 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 inside astatement block outside that statement block

• Parse-time errors in statements inside the statement block of aflow control structure. The
statement block must parse correctly, even if the condition for the control structure is
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 typ
preferably 32-bit unsigned.
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Standard Rules for
Combining Different
Types

Most operators and functions can take inputs of different data and object types. Many of
operators and functions follow a set of standard rules for combining different data and ob
types, which are described here.

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

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

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

For example, if a function has two inputs, oneBINARY  and oneCOMPLEX, theBINARY  input
will be converted toCOMPLEX, andCOMPLEX will be the input data type for the function. If
an operator or function has an input of typeCOLOR, the inputs are promoted in the same wa
in the orderBINARY , INTEGER, FLOAT , COLOR.

You should not combineCOLOR 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 andSTRING inputs.

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

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

• If the inputs are allINTEGER, this function returnsFLOAT .

• If the inputs areBINARY  andCOMPLEX, this function returnsCOMPLEX.

• If the inputs are allBINARY , an error is reported.

• If any of the inputs isSTRING, an error is reported.

Input Output

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

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

COLOR Data Type

TheCOLOR data type is implemented as a “stack” of threeFLOATs. Any function which
returns aFLOAT  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 thanFLOAT  for FLOAT  input, the output type for
COLOR input is "undefined," or a data type that is not fully supported by the Modeler. Fo
example, the Data Type chart for the "==" (test for equality) operator is
:

SinceFLOAT  input returnsBINARY  output,COLOR input will return a "stack" of threeBINARY
values, which is not a supported data type. However, a few functions will accept this
"undefined" data type and return a supported data type. TheISALLTRUE function will accept
this type and return aBINARY SCALAR . Also, theUNSTACK function will accept the stack of
3 binary values and return aBINARY TABLE  with 3 rows.

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

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

• Any object type may be combined with aSCALAR . The output object will be the type and
size of the larger object. TheSCALAR  will be combined with every element of the large
object.

• A RASTER with multiple layers may be combined with aRASTER with a single layer. The
output will be aRASTER 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 thanCOLOR may be combined with a multiple layer
RASTER which has the same number of layers as theTABLE  has rows. The output will be
the same size as theRASTER. The function combines each row of theTABLE  with each
element of the corresponding layer of theRASTER.

Input Output

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING BINARY
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• A TABLE  of any data type other thanCOLOR may be combined with a single layer
RASTER. The output will be aRASTER with as many layers as theTABLE  has rows. The
function combines each row of theTABLE  with each element of theRASTER to produce
the corresponding layer of the outputRASTER.

• A COLOR SCALAR  may be combined with a three layerRASTER. The output is a three
layerRASTER. The red component of theCOLOR 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 function

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

Function Types There are five function types in the Modeler:

• Point

• Neighborhood

• Global

• Zonal

• Layer

Point Functions Point functions operate "point by point." Thestandard rules for object type combinations
generally apply to most point functions. Point functions usually operate on any object typ
Point functions operating on aRASTER consider the value of only one pixel in each input lay
in determining the value for a single pixel of output. Point functions make up the majority
functions supported by the Modeler.

An example point function is:

MAX (<arg1>, <arg2>, <arg3>, ...)

Each element of the output ofMAX is the maximum of the corresponding element in <arg1> ,
<arg2> , <arg3> , etc.

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

An example neighborhood function is:

FOCAL MAX (<raster>, <focus>)

Each pixel in the output ofFOCAL MAX  is the maximum of the neighbors of the correspondin
pixel in the input<raster> , 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 ob
layer.

An example neighborhood function is

GLOBAL MAX (<arg1>)

If <arg1>  is aTABLE  or MATRIX, GLOBAL MAX  returns the maximum value in the entire
TABLE  or MATRIX. If <arg1>  is aRASTER, GLOBAL MAX  returns aTABLE  containing the
maximum value of each entire layer in theRASTER.
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Zonal Functions Zonal functions operate on two inputRASTER layers, and return either aMATRIX or TABLE .
One of the two input layers is called the zone layer, and the values of this layer (which mu
unsigned integer data type) are called zones. The second input layer is called the class l
value layer. Statistics are computed from the class or value layer for each zone in the zone
and the results are returned in the outputTABLE  or MATRIX. Each row of the returned object
corresponds to one zone.

SUMMARY is a Zonal function which returns aMATRIX. Zonal functions which return aTABLE
include the versions of theZONAL MAX , ZONAL MIN , ZONAL MEAN , ZONAL RANGE , and
ZONAL SD  which have two raster layers as input. The other versions of these functions us
output ofSUMMARY as input, and so are actually Point functions rather than Zonal functio
since their input is aMATRIX, not twoRASTER layers.

Layer Functions Layer functions operate on an entireRASTER. Layer functions output aRASTER. The value
for each pixel in the outputRASTER may depend on the arrangement of pixel values over t
entire input layer.

Layer functions includeSEARCH andCLUMP.

Combination Functions Some functions in the modeler are actually combinations of simpler functions. An examp
PRINCIPAL COMPONENTS , which combinesCOVARIANCE, EIGENMATRIX, MATTRANS ,
andLINEARCOMB  into one function.

COVIARANCE  is a Global function, while the others are Point functions. Other combinatio
functions includeHISTOEQ, STRETCH, andRASTERMATCH .
58 ERDAS Spatial Modeler Language



Modeler Function Categories

ivided
 of the

, or

.

on,

n,
ers.

f

,

y,

.

Modeler Function
Categories

For your convenience, the Spatial Modeler Language functions and operators have been d
into several categories. These categories are listed below with a brief description of some
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
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 conversi
various tests, and other utilities.

Relational Relational operators include equality, inequality, greater tha
less than, greater than or equal, less than or equal, and oth

Size Measure cell X and Y size, layer width and height, number o
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, majorit
mean, rank, standard deviation, and more.

String Concatenate strings and convert text to upper or lower case
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Surface Surface functions allow you to calculate aspect and degree 
percent slope.

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

Zonal Perform zonal operations including summary, diversity,
majority, max, mean, min, range, and standard deviation.
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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 seeStandard Rules.
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CLUMP (Clump - Contiguity Analysis)

Syntax: CLUMP (<raster>, <neighborcount>)

Function Type: Layer

Description: Performs a contiguity analysis on<raster> , a single layerRASTER. 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 sequentially. <neighborcount>  is aSCALAR  which determines
the number of neighbors around a pixel used for determining contiguity. The only curren
supported values for<neighborcount>  are 4 and 8.

Data Types:

Object Types: <raster>  is a single layerRASTER. <neighborcount>  is aSCALAR . The output is a single
layerRASTER.

Example Model: # 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/lnlandc.img";
RASTER cl FILE NEW OUTPUT 32 BIT UNSIGNED THEMATIC BIN DIRECT
DEFAULT

"/usr/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;

Notes: If the output fromCLUMP is associated with a file layer, the layer should be declared at le
16-bit integer, or preferably 32-bit integer. TheCLUMP 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
temporary results, an error is reported.

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted
to INTEGER

COMPLEX not supported

COLOR not supported

STRING not supported
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TheCLUMP function will create a descriptor column called "Original Value" which contain
the input file value for each clump in the output file. CLUMP is the only function in the Spatial
Modeler Language which automatically generates descriptor columns, and after which th
descriptor columns are available to be used later in the model. All other descriptors colu
created by models are created when theQUIT statement is encountered.

See the example for theDELROWS function. SIEVETABLE  can be used to filter out small
clumps from a layer processed withCLUMP.

See Also: SIEVETABLE

DELROWS
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CONVOLVE (Convolution)

Syntax: CONVOLVE (<raster>, <kernel>)

Function Type: Neighborhood

Description: Performs convolution on<raster>  using<kernel>  as convolution kernel.

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

Data Types:

Object Types: <raster>  is aRASTER; <kernel>  is aMATRIX.

Output is aRASTER with same number of layers as<raster> .

Notes: The output data are not normalized. To normalize, divide the<kernel> by the sum of its
coefficients before usingCONVOLVE. This can be done by using:

<kernel> / GLOBAL SUM (<kernel>)

Make sure thatGLOBAL SUM (<kernel>)  is non-zero to avoid division by zero.

See Also: MATRIX

GLOBAL SUM

FOCAL functions

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported
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CORRELATION (Correlation Matrix From Covariance Matrix)

Syntax: CORRELATION (<covariance_matrix>)

Function Type: Point

Description: Computes the correlation matrix from the covariance matrix.

Data Types:

Object Types: <covariance_matrix>  is a squareMATRIX. The output is the same size as the input.

See Also: CORRELATION (from raster)

COVARIANCE

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported
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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 of<raster> .

<ignoreoption > is eitherUSEALL  or IGNORE.USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value. <backgroundvalue > specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value. If the pixel value for any of the<raster>  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 whether<raster>  is a previously
existing file, or aRASTER created within the model. If<raster>  is aRASTER created within
the model, the default statistics option is used, as set by thePreference Editor or theSET
DEFAULT STATISTICS statement.

If <raster>  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<raster>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option is used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.
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Data Types: The type of<raster>  determines the output type:

Object Types: <raster>  is aRASTER. The output is a squareMATRIX. The number of rows and columns in
the output is the same as the number of layers in<raster> .

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

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

This function is equivalent to:

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

See Also: CORRELATION (from covariance matrix)

COVARIANCE

SET DEFAULT STATISTICS

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported
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COVARIANCE (Covariance Matrix)

Syntax: COVARIANCE (<raster>)

or

COVARIANCE (<raster>, <ignoreoption>)

or

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

Function Type: Global

Description: Returns the covariance matrix of<raster> . The covariance matrix is ann x n matrix containing
all the variance and covariance withinn bands of data. The covariance matrix can be used i
matrix equations such as principal components analysis.

<ignoreoption > is eitherUSEALL  or IGNORE.USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value. <backgroundvalue > specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value. If the pixel value for any of the<raster>  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 whether<raster>  is a previously
existing file, or aRASTER created within the model. If<raster>  is aRASTER created within
the model, the default statistics option is used, as set by thePreference Editor or theSET
DEFAULT STATISTICS statement.

If <raster>  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<raster>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option is used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.
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Data Types: The type of<raster>  determines the output type:

Object Types: <raster>  is aRASTER. The output is a squareMATRIX. The number of rows and columns in
the output is the same as the number of layers in<raster> .

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

See Also: EIGENMATRIX

MATTRANS

PRINCIPAL COMPONENTS

SET DEFAULT STATISTICS

CORRELATION

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported
Reference Manual 69



s

y the
DELROWS (Delete Rows from Sieved Descriptor Column)

Syntax: DELROWS (<dsctable>, <sievetable>)

Function Type: Point

Description: DELROWS returns aTABLE , which is the same data type and size and<dsctable> . The table
is initialized to zero if numeric, or""  if it is STRING type. Then, for each rowi of the table:

if <sievetable> [i] > 0

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

DELROWS is typically used after theSIEVETABLE  function. The output ofSIEVETABLE  is
used as<sievetable> . A descriptor table from the input clumped layer whose histogram wa
input toSIEVETABLE  would be used as<dsctable> . ThenDELROWS outputs a table where
the rows corresponding to the "sieved" values have been deleted. This allows you to cop
appropriate descriptor information from the clumped file to the sieved file.

Data Types: <sievetable>  is INTEGER. <dsctable>  may be any type:

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

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
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Example Model: # 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);
svnames = DELROWS (clnames, svtable);

QUIT;

See Also: CLUMP

SIEVETABLE

LOOKUP
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DIRECT LOOKUP (Map Integer Values Through Lookup Table)

Syntax: DIRECT LOOKUP (<arg1>, <table>)

Function Type: Point

Description: Map integer values in<arg1>  through lookup table<table> . For example, if<arg1>  is
SCALAR , the result will be the value in row<arg1>  of <table> , i.e.,<table>[<arg1>] (assuming
the origin for <table > is 0).

Data Types: <arg1>  must beINTEGER.

The output will be the same data type as<table> :

Object Types: <arg1>  may be any object type.<table>  is aTABLE . The output will be the same object type
and size as<arg1> .

Exception: If<arg1>  is single layerRASTER and<table>  is COLOR, output will be a three
layerRASTER. If <arg1>  is RASTER and<table>  is COLOR, the number of layers in<arg1>
must be one or three.

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

See Also: LOOKUP

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
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EIGENMATRIX (Compute Matrix of Eigenvectors)

Syntax: EIGENMATRIX (<matrix1>)

Function Type: Point

Description: The input must be a square matrix, typically the result of theCOVARIANCE  function. The
output is the matrix of eigenvectors derived from the input matrix. An eigenvector matrix 
often used in image processing functions such as principal components analysis.

Data Types:

Object Types: The input must be a squareMATRIX. The output will be aMATRIX the same size as the input.

See Also: COVARIANCE

MATTRANS

LINEARCOMB

EIGENVALUES

PRINCIPAL COMPONENTS

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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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 of theCOVARIANCE  function. The
output is the eigenvalues of the matrix returned as a table.

Data Types:

Object Types: The input must be a squareMATRIX. The output will be aTABLE with the same number of rows
as the input.

See Also: EIGENMATRIX

COVARIANCE

MATTRANS

LINEARCOMB

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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HISTMATCH (Histogram Matching)

Syntax: HISTMATCH (<hist1>, <hist2>)

Function Type: Point

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

This function creates a lookup table. If the data used to generate<hist1>  are passed through this
lookup table, the histogram of the new data will approximate the shape of<hist2> .

Data Types:

Object Types: <hist1>  and<hist2>  areTABLE s. The output is aTABLE  the same size as<hist1> .

Notes: For rasters,HISTMATCH is useful for matching data of the same or adjacent scenes which
slightly different due to sun angle or atmospheric effects.

See Also: LOOKUP

HISTOGRAM

HISTOEQ

RASTERMATCH

Bin Functions

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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HISTOEQ (Histogram Equalization)

Syntax: HISTOEQ (<raster>, <bincount>)

or

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

or

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

Function Type: Combination (Global andPoint)

Description: Computes histogram equalization of<raster>  using<bincount>  bins.

<ignoreoption>  is eitherUSEALL  or IGNORE.USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.

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

If <raster>  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<raster>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option is used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.
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Analysis
Data Types: <bincount>  is numeric and is converted toINTEGER. <raster>  may be any numeric type; the
output isINTEGER:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.<backgroundvalue>  may be any
numeric type.

Object Types: <raster>  is aRASTER, <bincount>  is a scalar. The result is aRASTER with the same number
of layers as<raster> .

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

See Also: HISTMATCH

HISTOGRAM

LOOKUP

SET DEFAULT STATISTICS

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX INTEGER

COLOR not supported

STRING not supported
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HISTOGRAM (Histogram)

Syntax: HISTOGRAM (<arg1>)

or

HISTOGRAM (<arg1>, <ignoreoption>)

or

HISTOGRAM (<arg1>, <ignoreoption> <backgroundvalue>)

Function Type : Global

Description: Returns the histogram of<arg1> .

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 
number of pixels that have each value.

<ignoreoption>  is eitherUSEALL  or IGNORE.USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if<arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option is used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.
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Data Types: The type of<arg1>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.<backgroundvalue>  may be any
numeric type.

Object Types: <arg1>  may be any object type. If<arg1>  is aRASTER, <arg1>  must have only one layer. The
result is aTABLE . The number of rows in the table is determined by the bin function for th
table. If<arg1>  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 da
of <arg1>  and the minimum and maximum data value of<arg1> .

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue > must be
SCALAR . <ignoreoption>  and<backgroundvalue>  may be present only if<arg1>  is a
RASTER.

See Also: HISTMATCH

SET DEFAULT STATISTICS

Bin Functions

Input Output Comments

BINARY FLOAT

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported

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
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LINEARCOMB (Linear Combination)

Syntax: LINEARCOMB (<raster>, <arg2>)

Function Type: Point

Description: Computes linear combination of<raster>  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 (1) = x (1) * m [1,1] + x (2) * m [1,2] + x (3) * m [1,3];
y (2) = x (1) * m [2,1] + x (2) * m [2,2] + x (3) * m [2,3];

Data Types:

Object Types: <raster>  is aRASTER. <arg2>  must have as may many columns as<raster>  has layers.<arg2>
is normally aMATRIX, but may be aTABLE  or evenSCALAR  if <raster>  has only one layer.
The result is aRASTER with as many layers as<arg2>  has rows.

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported
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LOOKUP (Map Input Values Through Lookup Table Using Bin Function)

Syntax: LOOKUP (<arg1>, <table>)

Function Type: Point

Description: If <table>  has an associated bin function, the values in<arg1>  will be converted to bin numbers,
then the bin number will be used as an index into the lookup table<table> .

If <table>  does not have an associated bin function,<arg1>  is converted toINTEGER, and this
number is used as an index to the lookup table.

Data Types: If <arg1>  is BINARY , INTEGER, FLOAT , orCOMPLEX, the output will be the same data type
as<table> :

If <arg1>  is COLOR, and<table>  is FLOAT  or COLOR, output will beCOLOR. If <arg1>  is
COLOR and<table>  is any other type, output is undefined type.

STRING type for<arg1>  is not supported.

Object Types: <arg1>  may be any object type.<table>  is aTABLE . The output will be the same object type
and size as<arg1> .

Exception: If<arg1>  is single layerRASTER and<table>  is COLOR, output will be a three
layerRASTER. If <arg1>  is RASTER and<table>  is COLOR, the number of layers in<arg1>
must be one or three.

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

See Also: DIRECT LOOKUP and Map Raster through Descriptor Column

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
Reference Manual 81



the
s

 to
es, the
PRINCIPAL COMPONENTS (Principal Components)

Syntax: PRINCIPAL COMPONENTS (<raster>, <count>)

or

PRINCIPAL COMPONENTS (<raster>, <ignoreoption>)

or

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

Function Type: Combination (Global andPoint)

Description: Computes the first<count>  principal components of<raster> .

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

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

If <raster>  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<raster>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option is used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.
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Data Types: <count>  is numeric, and is converted toINTEGER.

The type of<raster>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Object Types: <count>  is SCALAR . <raster>  is aRASTER and must have at least<count>  layers.

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

The output isRASTER with <count>  layers.

Notes: Equivalent to:

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

See Also: EIGENMATRIX

COVARIANCE

MATTRANS

LINEARCOMB

SET DEFAULT STATISTICS

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported
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RASTERMATCH (Raster Matching)

Syntax: RASTERMATCH (<raster1>, <raster2>)

or

RASTERMATCH (<raster1>, <ignore-params1>, <raster2>)

or

RASTERMATCH (<raster1>, <raster2>, <ignore-params2>)

or

RASTERMATCH (<raster1>, <ignore-params1>, <raster2>, <ignore-
params2>)

Function Type: Combination (Global andPoint)

Description: Maps<raster1>  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
of <raster2> .

<ignore-params1> and<ignore-params2>  determine how histograms are computed for
<raster1> and<raster2>  respectively. Each of<ignore-params1> and<ignore-params2>
consists of<ignoreoption>  or <ignoreoption> <backgroundvalue> , as in theHISTOGRAM
function.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue> specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.

If <ignoreoption>  is not present, the computation depends on whether the associatedRASTER
(<raster1>  or <raster2> ) is a previously existing file, or aRASTER created within the model.
If it is a RASTER created within the model, the default statistics option is used, as set by 
Preference Editor or theSET DEFAULT STATISTICS statement.

If the RASTER (<raster1>  or <raster2> ) is a previously existing raster file, and
<ignoreoption>  is not present, the result will normally be computed from the statistics sto
with the file. If all layers of theRASTER contain statistics which were computed using all
values, or if all layers have statistics which were computed ignoring the same background 
the statistics from the file will be used to compute the result of this function. However, if la
used a different background value to compute statistics, or some layers ignored a backg
value while others used all values, the default statistics option is used, as set by thePreference
Editor or theSET DEFAULT STATISTICS statement.
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Data Types: <raster1>  may be any numeric type. The type of<raster2>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Object Types: <raster1>  and<raster2>  are bothRASTER. They must either have the same number of laye
or either may have one layer.

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

The output is aRASTER which has the same number of layers as the maximum of<raster1>
and<raster2> .

Notes: If <raster1>  and<raster2>  both have one layer, this is equivalent to:

LOOKUP (<raster1>, HISTMATCH (HISTOGRAM (<raster1>), HISTOGRAM
(<raster2>)))

See Also: HISTMATCH

HISTOEQ

HISTOGRAM

LOOKUP

SET DEFAULT STATISTICS

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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SIEVETABLE (Get Sieve Lookup Table)

Syntax: SIEVETABLE (<threshold>, <hist>)

Function Type: Point

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

You can use theCLUMPed layer and the output ofSIEVETABLE  as input into theLOOKUP
function to create a new layer with the small clumps filtered out. The small clumps will be
recoded to value zero.

Data Types: <threshold>  may be any numeric type, and is converted toFLOAT . <hist>  must beFLOAT . The
output isINTEGER.

Object Types: <raster>  is a single layerRASTER. <threshold>  is aSCALAR . The output is a single layer
RASTER.

Notes: See the example forDELROWS.

See Also: CLUMP

LOOKUP

DELROWS

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT INTEGER

COMPLEX not supported

COLOR not supported

STRING not supported
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STRETCH (Stretch)

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

or

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

or

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

Function Type: Combination (Global andPoint)

Description: Performs a linear scale and shift on the input<raster>  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 deviation,IGNORE indicates to ignore a
background value.<backgroundvalue>  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 whether<raster>  is a previously
existing file, or aRASTER created within the model. If<raster>  is aRASTER created within
the model, the default statistics option is used, as set by thePreference Editor or theSET
DEFAULT STATISTICS statement.

If <raster>  is a previously existing raster file, and<ignoreoption>  is not present, the result is
normally be computed from the statistics stored with the file. If all layers of<raster>  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 co
the result of this function. However, if layers used a different background value to compu
statistics, or some layers ignored a background value while others used all values, the d
statistics option is used, as set by thePreference Editor or theSET DEFAULT STATISTICS
statement.
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Data Types: The type of<raster>  determines the output type:

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

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Object Types: <raster>  is aRASTER. <stdcount> , <min> , and<max>  must be eitherSCALAR  or aTABLE
with as may rows as<raster>  has layers.

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

Notes: Equivalent to:

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

See Also: GLOBAL MEAN

GLOBAL SD

SET DEFAULT STATISTICS

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported
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Arithmetic

+ (Addition)

- (Subtraction)

- (Negation)

* (Multiplication)

/ (Division)

MOD (Modulus)

! (Factorial)

For more information seeStandard Rules.
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+ (Addition)

Syntax: <arg1> + <arg2>

Function Type: Point

Description: Add <arg1>  and<arg2>.

Data Types:

Object Types: All object types, standard rules.

See Also: SUM

FOCAL SUM

GLOBAL SUM

Input Output Comments

BINARY BINARY Equivalent to:
<arg1> OR <arg2>

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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- (Subtraction)

Syntax: <arg1> - <arg2>

Function Type: Point

Description: Subtract<arg2>  from <arg1>.

Data Types:

Object Types: All object types, standard rules.

See Also: - (Negation)

+ (Addition)

Input Output Comments

BINARY BINARY Equivalent to:
<arg1> AND NOT <arg2>

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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- (Negation)

Syntax: - <arg1>

Function Type: Point

Description: Negative of<arg1>.

Data Types:

Object Types: All object types, standard rules.

See Also:  - (Subtraction)

~ (Bitwise Not)

NOT

Input Output Comments

BINARY not supported

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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* (Multiplication)

Syntax: <arg1> * <arg2>

Function Type: Point

Description: Multiply <arg1>  by <arg2>.

Data Types:

Object Types: All object types, standard rules.

See Also: MATMUL

Input Output Comments

BINARY BINARY Equivalent to:
<arg1> AND <arg2>

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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/ (Division)

Syntax: <arg1> / <arg2>

Function Type: Point

Description: Divide <arg1>  by <arg2>.

Data Types:

Object Types: All object types, standard rules.

Notes: Integer division by 0 will cause error to be reported. Floating point division by zero result
floating point "Infinity" value.

See Also: MATDIV

Input Output Comments

BINARY not supported

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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MOD (Modulus)

Syntax: <arg1> MOD <arg2>

Function Type: Point

Description: Returns the remainder (modulus) when<arg1>  is divided by the<arg2> . The result is the same
sign as<arg1> .

Data Types:

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 resu
floating point "NaN" (not a number) value.

See Also: / (Division)

Input Output Comments

BINARY not supported

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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! (Factorial)

Syntax: <arg1> !

Function Type: Point

Description: Computes<arg1>  factorial.

Factorial is commonly used in statistical analyses.

Data Types:

Object Types: All object types, standard rules.

See Also: GAMMA

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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Bitwise
Bitwise

& (Bitwise And)

| (Bitwise Or)

^  (Bitwise Exclusive Or)

~ (Bitwise Not)

For more information seeStandard Rules.
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& (Bitwise And)

Syntax: <arg1> & <arg2>

Function Type : Point

Description: Compute bitwise and of<arg1>  and<arg2>.

Data Types:

Object Types: All object types, standard rules.

See Also: | (Bitwise Or)

&& (Logical And)

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported
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| (Bitwise Or)

Syntax: <arg1> | <arg2>

Function Type: Point

Description: Computes bitwise or of<arg1>  and<arg2>.

Data Types:

Object Types: All object types, standard rules.

See Also: ^ (Bitwise Exclusive Or)

& (Bitwise And)

|| (Logical Or)

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported
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^ (Bitwise Exclusive Or)

Syntax: <arg1> ^ <arg2>

Function Type: Point

Description: Computes bitwise exclusive or of<arg1>  and<arg2>.

Data Types:

Object Types: All object types, standard rules.

See Also: | (Bitwise Or)

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported
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~ (Bitwise Not)

Syntax: ~ <arg1>

Function Type: Point

Description: Reverse bits of<arg1>.

Data Types:

Object Types: All object types, standard rules.

See Also: NOT

- (Subtraction)

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported
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Boolean
Boolean

AND (Logical And)

&& (Logical And)

OR (Logical Or)

|| (Logical Or)

NOT (Logical NOT)

For more information seeStandard Rules.
Reference Manual 103



AND (Logical And)

Syntaxes: <arg1> AND <arg2>

or

<arg1> && <arg2>

Function Type: Point

Description: True if <arg1>  and<arg2>  are both non-zero, false otherwise.

Data Types:

Object Types: All object types, standard rules.

Notes: Identical to&& .

See Also: & (Bitwise And)

OR (Logical Or)

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING not supported
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OR (Logical Or)

Syntaxes: <arg1> OR <arg2>

or

<arg1> || <arg2>

Function Type: Point

Description: True if either<arg1>  or <arg2>  is non-zero, false otherwise.

Data Types:

Object Types: All object types, standard rules.

Notes: Identical to||.

See Also: | (Bitwise Or)

AND (Logical And)

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING not supported
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NOT (Logical NOT)

Syntax: NOT <arg1>

Function Type: Point

Description: True if <arg1>  is zero, false otherwise.

Data Types:

Object Types: All object types, standard rules.

Notes: Equivalent toDELTA (<arg1>) .

See Also: DELTA

~ (Bitwise Not)

ISALLTRUE

ISNONZERO

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING not supported
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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 seeStandard 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 constant in<colorname> , or the red, green, and blue
values input into aCOLOR SCALAR .

Data Types: <colorname>  is aSTRING constant.

<redval> , <greenval> , and<blueval>  are numeric type, and are converted toFLOAT .

The output isCOLOR.

Object Types: <colorname>  is a constant.

<redval> , <greenval> , and<blueval>  areSCALAR .

Output isSCALAR .

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

See Also: STACK

UNSTACK

:: (Read Descriptor Column or Color Table)
108 ERDAS Spatial Modeler Language



Color

utput

he
HUE (Get Hue from RGB)

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

or

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

or

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

Function Type: Point

Description: Computes hue 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 to<redval> , green
input values from zero to<greenval> , and blue input values from zero to<blueval> .

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 o
data values will range from 0.0 to 360.0. The values of hue are as follows:

Data Types:

Object Types: <redval> , <greenval> , and<blueval>  may be any object type. The standard rules apply for t
result type.<maxval> , <redmax> , <greenmax> , and<bluemax> , if present, must beSCALAR .

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
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See Also:
INTENS SATUR RGBTOIHS IHSTORGB

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

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

or

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

or

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

Function Type: Point

Description: 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 to<maxval> . If <intensmax> , <huemax> , and<saturmax>  are present,
intensity input values are assumed to range from zero to<intensmax> , hue input values from
zero to <huemax> , and saturation input values from zero to<saturmax>.

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 inte
360.0 for hue, and 1.0 for saturation. The output data values will range from 0.0 to 1.0.

Data Types:

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

See Also:

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

INTENS HUE SATUR RGBTOIHS

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

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

or

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

or

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

Function Type: Point

Description: 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 to<maxval> . If <intensmax> , <huemax> , and<saturmax>  are present,
intensity input values are assumed to range from zero to<intensmax> , hue input values from
zero to <huemax> , and saturation input values from zero to<saturmax> .

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 inte
360.0 for hue, and 1.0 for saturation. The output data values will range from 0.0 to 1.0.

Data Types:

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

See Also:

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

INTENS HUE SATUR RGBTOIHS

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

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

or

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

or

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

Function Type: Point

Description: 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 to<maxval> . If <intensmax> , <huemax> , and<saturmax>  are present,
intensity input values are assumed to range from zero to<intensmax> , hue input values from
zero to<huemax> , and saturation input values from zero to<saturmax> .

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 inte
360.0 for hue, and 1.0 for saturation. The output data values will range from 0.0 to 1.0.

Data Types:

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

See Also:

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

INTENS HUE SATUR RGBTOIHS

IHSTORGB IHSTOGRN IHSTOBLU
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IHSTORGB (Get Red, Green and Blue from Intensity, Hue and Saturation)

Syntax: IHSTORGB (<ihs>)

or

IHSTORGB (<ihs>, <maxval>)

or

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

Function Type: Point

Description: Computes red, green, and blue from intensity, hue, and saturation values contained in<ihs> .

<ihs>  may be a three layerRASTER, 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 three layerRASTER is
output, with the layers representing red, green, and blue.

<ihs>  may also be aCOLOR SCALAR  or COLOR TABLE , in which case the three values for
each element of<ihs>  are considered to be intensity, hue, and saturation, rather than red, g
and blue. The output in this case is aCOLOR 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 to<maxval> . If <intensmax> , <huemax> , and<saturmax>  are present,
intensity input values are assumed to range from zero to<intensmax> , hue input values from
zero to<huemax> , and saturation input values from zero to<saturmax> .

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 inte
360.0 for hue, and 1.0 for saturation. The output data values will range from 0.0 to 1.0.

Data Types:

Object Types: <ihs>  may be either a three layerRASTER or any object of data typeCOLOR. The output will
be the same object type and size as <ihs> . <maxval> , <intensmax> , <huemax> , and
<saturmax> , if present, must beSCALAR .

See Also:

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

INTENS HUE SATUR RGBTOIHS

IHSTORED IHSTOGRN IHSTOBLU
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INTENS (Get Intensity from RGB)

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

or

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

or

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

Function Type: Point

Description: 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
zero to<maxval> . If <redmax> , <greenmax> , and<bluemax>  are present, red input values ar
assumed to range from zero to<redval> , green input values from zero to<greenval> , and blue
input values from zero to<blueval> .

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 o
data values will range from 0.0 to 1.0.

Data Types:

Object Types: <redval> , <greenval> , and<blueval>  may be any object type. The standard rules apply for t
result type.<maxval> , <redmax> , <greenmax> , and<bluemax> , if present, must beSCALAR .

See Also:

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

HUE SATUR RGBTOIHS IHSTORGB

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

Syntax: RGBTOIHS (<rgb>)

or

RGBTOIHS (<rgb>, <maxval>)

or

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

Function Type: Point

Description: Computes intensity, hue, and saturation from red, green, and blue values contained in<rgb> .

<rgb>  may be a three layerRASTER, in which case the first layer is used for red input value
the second for green, and the third for blue. In this case a three layerRASTER is output, with
the layers representing intensity, hue, and saturation.

<rgb>  may also be aCOLOR SCALAR  orCOLOR TABLE . The output in this case is aCOLOR
object the same size and type as the input, where the three values for each element of the
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
zero to<maxval> . If <redmax> , <greenmax> , and<bluemax>  are present, red input values ar
assumed to range from zero to<redval> , green input values from zero to<greenval> , and blue
input values from zero to<blueval> .

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 o
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 fo
saturation.

Data Types:

Object Types: <rgb>  may be either a three layerRASTER or any object of data typeCOLOR. The output will
be the same object type and size as<rgb> . <maxval> , <redmax> , <greenmax> , and
<bluemax> , if present, must beSCALAR .

See Also:

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

INTENS HUE SATUR IHSTORGB

IHSTORED IHSTOGRN IHSTOBLU
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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
zero to<maxval> . If <redmax> , <greenmax> , and<bluemax>  are present, red input values ar
assumed to range from zero to<redval> , green input values from zero to<greenval> , and blue
input values from zero to<blueval> .

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 o
data values will range from 0.0 to 1.0.

Data Types:

Object Types: <redval> , <greenval> , and<blueval>  may be any object type. The standard rules apply for t
result type.<maxval> , <redmax> , <greenmax> , and<bluemax> , if present, must beSCALAR .

See Also:

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

INTENS HUE RGBTOIHS IHSTORGB

IHSTORED IHSTOGRN IHSTOBLU
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STACK (Convert FLOAT TABLE to COLOR SCALAR)

Syntax: STACK (<table1>)

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 beCOLOR SCALAR .

If input is aTABLE  of data typeBINARY , INTEGER, FLOAT , COMPLEX, orSTRING with one
row, output isSCALAR  of same type.

Data Types:

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 thanTABLE  will result in an error.

See Also: UNSTACK

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT COLOR

COMPLEX COMPLEX

COLOR not supported

STRING STRING
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UNSTACK (Convert COLOR SCALAR to FLOAT TABLE)

Syntax: UNSTACK (<scalar1>)

Function Type: Point

Description: If input isCOLOR SCALAR , output will beFLOAT TABLE  with three rows. Input of any other
data type will be converted toTABLE  with one row.

Data Types:

Object Types: Input must beSCALAR , output isTABLE .

Notes: Inverse ofSTACK .

See Also: STACK

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR FLOAT

STRING STRING
Reference Manual 119



120 ERDAS Spatial Modeler Language



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 seeStandard Rules.
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CONDITIONAL (Conditional)

Syntax: CONDITIONAL {(<test1>) <arg1>, (<test2>) <arg2>, (<test3>) <arg3>,

...}

Function Type: Point

Description: <test1>  is converted toBINARY . If true,<arg1>  is returned. Otherwise,<test2>  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 returned, or""  (the empty string) if the
type of the<args>  is STRING.

For rasters, a conditional statement is often used to determine the output class value (rec
testing the input class value.

Data Types: <test1> , <test2> , etc., are numeric, and are converted toBINARY .

<arg1> , <arg2> , etc., may be any type:

Object Types: All object types, standard rules.

Notes: CONDITIONAL  operates element by element on tables, matrices, and rasters, like most o
point functions.

See Also: EITHER...IF...OR...OTHERWISE

PICK

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
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EITHER...IF...OR....OTHERWISE (Select on Binary Test)

Syntax: EITHER <arg1> IF (<test>) OR <arg2> OTHERWISE

Function Type: Point

Description: <test>  is converted toBINARY . If true,<arg1>  is returned. Otherwise,<arg2>  is returned.

Data Types: <test>  is numeric, and is converted toBINARY .

<arg1>  and <arg2>  may be any type:

Object Types: All object types, standard rules.

Notes: EITHER...IF...OR....OTHERWISE operates element by element on tables, matrices, and ras
like most other point functions.

See Also: CONDITIONAL

PICK

Flow Control

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
Reference Manual 123



nt
INDEX (Index - Find Matching Item on List)

Syntax: INDEX (<test>) {<arg1>, <arg2>, <arg3>, ...}

Function Type: Point

Description: If <test>  equals<arg1> , 1 is returned. If<test>  equals<arg2> , 2 is returned, etc. If<test>  is
not equal to any of the arguments on the right, 0 is returned.

Data Types:

Object Types: All object types, standard rules.

Notes: INDEX operates element by element on tables, matrices, and rasters, like most other poi
functions.

See Also: PICK

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX INTEGER

COLOR INTEGER

STRING INTEGER
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PICK (Pick - Get nth Item on List)

Syntax: PICK (<number>) {<arg1>, <arg2>, <arg3>, ...}

Function Type: Point

Description: If <number>  is 1,<arg1>  is returned. If<number>  is 2,<arg2>  is returned, etc. If<number>
is less than one or greater than the number of arguments on the right, zero is returned, o
arguments areSTRING, ""  (the empty string) is returned.

Data Types: <number>  must beBINARY , INTEGER, or FLOAT , and is converted toINTEGER.

<arg1> , <arg2> , etc., may be any data type:

Object Types: All object types, standard rules.

Notes: PICK operates element by element on tables, matrices, and rasters, like most other poin
functions.

See Also: CONDITIONAL

EITHER...IF...OR...OTHERWISE

INDEX

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
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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 seeStandard 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 po

Data Types: Output isFLOAT.

Object Types: Output is single layerRASTER.

Notes: If Working Window is in pixel coordinates, returns pixel coordinates converted toFLOAT .

See Also: MAPY

PIXELX
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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 po

Data Types: Output isFLOAT.

Object Types: Output is single layerRASTER.

Notes: If Working Window is in pixel coordinates, returns pixel coordinates converted toFLOAT .

See Also: MAPX

PIXELY
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MATRIX (Create Matrix from List of Scalars)

Syntax: MATRIX (<rows>, <columns>: <arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns a matrix<rows>  rows by<columns>  columns containing the scalar arguments in th
order listed across successive rows. For example:

MATRIX (2, 3: 1, 2, 3, 4, 5, 6)

results in the matrix:

1 2 3
4 5 6

Data Types: <rows>  and<columns>  areINTEGER constants. <arg1> , <arg2> , etc., may be any type:

Object Types: <rows>  and<columns>  are constants. All input objects areSCALAR . Output isMATRIX with
having<rows>  rows and<columns>  columns. The number of arguments <arg1> , <arg2> , etc.,
must equal<rows> * <columns> .

See Also: MATRIX (Read Matrix from Kernel Library)

MATRIX SERIES

TABLE

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
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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. If <libraryname > 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 isMATRIX. 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: MATRIX SERIES (<rows>, <columns>, <initval>, <rowincrement>,

<columnincrement>)

Function Type: Point

Description: Returns a matrix having<rows>  rows and<columns>  columns. The first element of the
returned matrix contains<initval> . Each successive column in the matrix is incremented by
<columnincrement> , and each successive row by<rowincrement> . For example:

MATRIX SERIES (2, 3, 10, 2, .3)

results in the matrix:

10 10.3 10.6
12 12.3 12.6

Data Types: <rows>  and<columns>  areBINARY , INTEGER, or FLOAT , and are converted toINTEGER.
<initval> , <rowincrement> , and<columnincrement>  may be any type other thanSTRING:

Object Types: All input objects areSCALAR . Output isMATRIX having<rows>  rows and<columns>
columns.

See Also: MATRIX (Create Matrix from List of Scalars)

MATRIX (Read Matrix from Kernel Library)

TABLE SERIES

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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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 layerRASTER.

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. Ro
positions start at zero.

Data Types: Output isINTEGER

Object Types: Output is single layerRASTER.

See Also: PIXELX

MAPY
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RANDOM (Generate Random Values)

Syntax: RANDOM(<arg1>

Function Type: Point

Description: Returns object filled with pseudo-randomly generated floating point values greater than or
to 0 and less than 1. The data type and value of the input is ignored. The input object dete
the object type of the result.

Data Types:

Object Types: Any object type may be input. Output object type is the same as input.

See Also: SET RANDOM SEED

Input Output Comments

BINARY FLOAT

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING FLOAT
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STACKLAYERS (Stack Raster Layers)

Syntax: STACKLAYERS (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: OutputsRASTER which includes all the layers from<arg1> , <arg2> , <arg3> , etc. For example,
if <arg1>  has three layers, and<arg2>  has four layers, layers 1 through 3 of the output wou
be copied from<arg1> , layers 4 through 7 would be copied from<arg2> , and so forth.

Data Types:

Object Types: All inputs must be eitherRASTER or SCALAR . EachRASTER input may have any number of
layers. The output is aRASTER. The number of layers in the output is the sum of the numb
of layers from all inputs.

See Also: Raster Layer Stacks

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported
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Data Generation
TABLE (Create Table from List of Scalars)

Syntax: TABLE (<count>: <arg1>, <arg2>, <arg3>, ...)

or

TABLE (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Creates a table containing the scalar arguments input in the order listed. If<count>  is present,
the number of subsequent arguments must equal<count> .

Data Types: <count>  is anINTEGER constant. <arg1> , <arg2> , etc., may be any type:

Object Types: <count>  is a constant. All input objects areSCALAR . Output isTABLE  having number of rows
equal to number of arguments<arg1> , <arg2> , etc. If<count>  is present, number of rows
equals<count> .

See Also: LOOKUP

TABLE SERIES

MATRIX

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
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TABLE SERIES (Create Table Containing Series)

Syntax: TABLE SERIES (<count>, <initval>, <increment>)

Function Type: Point

Description: Creates a table containing<count>  elements. The first element of the returned table contain
<initval> . Each successive element in the table contains its predecessor +<increment> . For
example:

TABLE SERIES (4, 10, 2)

results in the table:

10
12
14
16

Data Types: <count>  is BINARY , INTEGER, or FLOAT , and is converted toINTEGER. <initval>  and
<increment>  may be any type other thanSTRING:

Object Types: All input objects areSCALAR . Output isTABLE  having<count>  rows.

See Also: TABLE

MATRIX SERIES

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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Descriptor
Descriptor

. (Map Raster Through Descriptor Column)

::  (Read Descriptor Column or Color Table)

For more information seeStandard Rules.
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. (Map Raster Through Descriptor Column)

Syntax: <raster> . <name>

Function Type: Point

Description: Maps the single layerRASTER <raster>  through the descriptor column<name>  from the
descriptor table for the file layer associated with<raster> .

The pixel values of the input<raster>  are converted to bin numbers using the descriptor tab
bin function. These bin numbers are then used as an index into the table read from the n
descriptor column. The result is a single layer raster whose data type is the same as the
descriptor column.

Data Types: <raster>  may be any data type. <name>  is aSTRING constant. Output is the same type as th
descriptor column named in<name> .

Object Types: <raster>  is a single layerRASTER. <name>  is a constant. Output is single layerRASTER.

Notes: <raster> must be a raster variable associated with an existing single layer file or an expli
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 refere
by this operation, and that variable has been modified, this operation will not use the mo
value stored in the variable. It will read the original unmodified values from the file layer's
descriptor table.

See Also: :: (Read Descriptor Column or Color Table)

LOOKUP
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:: (Read Descriptor Column or Color Table)

Syntax: <raster> :: <name>

or

<raster> :: COLORTABLE

Function Type: Point

Description: Reads and returns a descriptor column or the color table from the descriptor table for the
layer associated with<raster> .

If <name>  is present, reads the descriptor column named<name>  and returns aTABLE  whose
type is the same as the descriptor column.

If COLORTABLE  is present, reads the "Red", "Green," and "Blue" columns of the descrip
table and returns aCOLOR TABLE .

<raster>  must be a single layerRASTER associated with a file layer having a descriptor tab

Data Types: <raster>  may be any data type. <name>  is aSTRING constant. Output is the same type as th
named descriptor column if<name>  is used. Output isCOLOR if COLORTABLE  present.

Object Types: <raster>  is a single layerRASTER. <name>  is a constant. Output isTABLE . The number of
rows is the number of bins in the descriptor table.

Notes: <raster>  must be a raster variable associated with an existing single layer file, or an expl
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 refere
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 
layer's descriptor table.

See Also: . (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 seeStandard Rules.
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CIRC (Test if Inside Unit Circle)

Syntax: CIRC (<arg1>, <arg2>)

Function Type: Point

Description: Returns true if inside unit circle, false otherwise. For example:

True if <arg1> ** 2 + <arg2> ** 2 <= 1 .

False if<arg1> ** 2 + <arg2> ** 2 >  1 .

Data Types:

Object Types: All object types, standard rules.

See Also: RECT

TRI

DIST

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX not supported

COLOR undefined

STRING not supported
144 ERDAS Spatial Modeler Language



Distance
DIST (Distance)

Syntax: DIST (<arg1>, <arg2>)

Function Type: Point

Description: Computes distance from origin:

SQRT (<arg1> ** 2 + <arg2> ** 2)

Data Types:

Object Types: All object types, standard rules.

See Also: SQRT

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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RECT (Rectangle)

Syntax: RECT (<arg1>)

Function Type: Point

Description: For INTEGER, FLOAT , COLOR—
Returns:ABS (<arg1>) <= 0.5 , i.e.:

For COMPLEX—
ReturnsABS (REAL (<arg1>)) <= 0.5 AND ABS (IMAG (<arg1>)) <= 0.5

Data Types:

Object Types: All object types, standard rules.

See Also: TRI

CIRC

FALSE if <arg1>  <  -0.5

TRUE if -0.5 <=<arg1>  <= 0.5

FALSE if 0.5 > <arg1>

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING not supported
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SEARCH (Search - Proximity Analysis)

Syntax: SEARCH (<raster>, <dist>, <table>)

or

SEARCH (<raster>, <dist>, <class1>, <class2>, <class3>, ...)

Function Type: Layer

Description: Performs a proximity analysis on<raster> , a single layerRASTER. The distance in pixels to
search is specified by<dist> , a numericSCALAR . The classes in<raster>  from which to search
are either listed as arguments<class1> , <class2> , etc., or are contained in<table> . The output
is a single layerRASTER, where the data value at each pixel is the distance in pixels from
nearest pixel whose value in<raster>  belongs to the set of search classes.

Data Types:

Object Types: <raster>  is a single layerRASTER. <dist>  is aSCALAR . <table> is aTABLE , <class1> ,
<class2> , etc., areSCALAR . The output is a single layerRASTER.

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR not supported

STRING not supported
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TRI (Triangle)

Syntax: TRI (<arg1>)

Function Type: Point

Description: For INTEGER, FLOAT , COLOR—
ComputesMAX (1. - ABS (<arg1>), 0.) , i.e.:

For COMPLEX—
ComputesMAX (1. - ABS (REAL (<arg1>)) - ABS (IMAG (<arg1>)), 0.)

Data Types:

Object Types: All object types, standard rules.

See Also:

0 if <arg1>  <  -1

1 + <arg1> if -1 <= <arg1>  <=  0

1 - <arg1> if 0 <= <arg1>  <=  1

0 if 1 < <arg1>

Input Output Comments

BINARY not supported

INTEGER INTEGER

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING not supported

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 seeStandard Rules.
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EXP (Exponential)

Syntax: EXP (<arg1>)

Function Type: Point

Description: Computese raised to the<arg1>  power. The constante equals 2.71828182845904, the base 
the natural logarithm.

Data Types:

Object Types: All object types, standard rules.

Example: EXP (1) equals 2.718281828 (the approximate value ofe)

EXP (2) equalse2 (7.389056099)

Notes: EXP is the inverse ofLOG, the natural logarithm of<arg1> .

See Also: LOG

POWER

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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LOG (Natural Logarithm)

Syntax: LOG (<arg1>)

Function Type: Point

Description: Computes the natural logarithm of<arg1> .

Data Types:

Object Types: All object types, standard rules.

Example: LOG (e) equals 1

Notes: If <arg1>  is INTEGER or FLOAT , and<arg1>  is less than or equal to zero, NaN (not a numbe
is returned.

See Also: LOG10

EXP

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
Reference Manual 151



r)
LOG10 (Common Logarithm)

Syntax: LOG10 (<arg1>)

Function Type: Point

Description: Computes the common logarithm (base 10) of<arg1> .

Data Types:

Object Types: All object types, standard rules.

Example: LOG10 (10) equals 1

LOG10 (86) equals 1.9344985

Notes: If <arg1>  is INTEGER or FLOAT , and<arg1>  is less than or equal to zero, NaN (not a numbe
is returned.

See Also: LOG

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
152 ERDAS Spatial Modeler Language



Exponential
POWER (Raise to Power)

Syntaxes: <arg1> POWER <arg2>

<arg1> ** <arg2>

Function Type: Point

Description: Raise<arg1>  to <arg2>  power.

Data Types: <arg2>  cannot beCOMPLEX. The type of<arg1>  determines the output data type:

Object Types: All object types, standard rules.

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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SQRT (Square Root)

Syntax: SQRT (<arg1>)

Function Type: Point

Description: Computes the square root of<arg1> .

Data Types:

Object Types: All object types, standard rules.

Example: SQRT (16) equals 4

SQRT (-16) equals NaN (not a number)

SQRT ((-16, 0)) equals (0, 4)

Notes: If <arg1>  is a negativeINTEGER or FLOAT , NaN (not a number) will be returned.

See Also: ** (Raise to Power)

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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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 seeStandard Rules.
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BOUNDARY (Boundary)

Syntax: BOUNDARY (<raster>, <focus>)

or

BOUNDARY (<raster>, <focus>, <option1> <valuelist1>)

or

BOUNDARY (<raster>, <focus>, <option1> <valuelist1>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns 0(FALSE)  if all pixels in the focal window<focus>  have the same value. Returns 1
(TRUE) if there is more than one value in the focal window.

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is 0.
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An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

See Also: FOCAL DIVERSITY

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT INTEGER input rounded to INTEGER

COMPLEX not supported

COLOR not supported

STRING not supported
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FOCAL DENSITY (Focal Density)

Syntax: FOCAL DENSITY (<raster>, <focus>)

or

FOCAL DENSITY (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL DENSITY (<raster>, <focus>, <option1> <valuelist1>,
<option2> <valuelist2>)

Function Type: Neighborhood

Description: Returns number of occurrences of the center pixel value in focal window<focus>  around each
pixel of <raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is 0.
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An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

See Also: DENSITY

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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FOCAL DIVERSITY (Focal Diversity)

Syntax: FOCAL DIVERSITY (<raster>, <focus>)

or

FOCAL DIVERSITY (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL DIVERSITY (<raster>, <focus>, <option1> <valuelist1>,
<option2> <valuelist2>)

Function Type: Neighborhood

Description: Returns number of different values in focal window<focus>  around each pixel of<raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is 0.
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An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

See Also: DIVERSITY

GLOBAL DIVERSITY

STACK DIVERSITY

BOUNDARY

ZONAL DIVERSITY

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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FOCAL MAJORITY (Focal Majority)

Syntax: FOCAL MAJORITY (<raster>, <focus>)

or

FOCAL MAJORITY (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL MAJORITY (<raster>, <focus>, <option1> <valuelist1>,
<option2> <valuelist2>)

or

FOCAL MAJORITY (<raster>, <focus>, <threshold>)

or

FOCAL MAJORITY (<raster>, <focus>, <threshold>, <option1>
<valuelist1>)

or

FOCAL MAJORITY (<raster>, <focus>, <threshold>, <option1>
<valuelist1>, <option2> <valuelist2>)

Function Type: Neighborhood

Description: Returns the most commonly occurring value in focal window<focus>  around pixel of
<raster >. If <threshold>  is present, and the ratio of the number of occurrences of the majo
value to the size of the focal window is greater than or equal to<threshold> , the returned pixel
is the majority value. If this ratio is less than<threshold> , the returned pixel is the input pixel
value.

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.
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A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
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 calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . <threshold>  may be any
numeric type, and is converted toFLOAT . The type of<raster>  determines the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

If <valuelist1 > or <valuelist2 > is present, they must beINTEGER or BINARY , and <raster >
must beINTEGER.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX; <threshold>  is aSCALAR . <valuelist1 > and
<valuelist2 > are eitherSCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in
braces. Output is aRASTER with same number of layers as<raster> .

See Also: MAJORITY

GLOBAL MAJORITY

STACK MAJORITY

ZONAL MAJORITY

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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FOCAL MAX (Focal Maximum)

Syntax: FOCAL MAX (<raster>, <focus>)

or

FOCAL MAX (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL MAX (<raster>, <focus>, <option1> <valuelist1>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns the maximum of the data file values in focal window<focus>  around each pixel of
<raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is the same as the input value.
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An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

See Also: MAX

GLOBAL MAX

STACK MAX

ZONAL MAX

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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FOCAL MEAN (Focal Mean)

Syntax: FOCAL MEAN (<raster>, <focus>)

or

FOCAL MEAN (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL MEAN (<raster>, <focus>, <option1> <valuelist1>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns mean of pixels in focal window<focus>  around each pixel of<raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is the same as the input value.
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An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

See Also: MEAN

GLOBAL MEAN

STACK MEAN

ZONAL MEAN

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported
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FOCAL MEDIAN (Focal Median)

Syntax: FOCAL MEDIAN (<raster>, <focus>)

or

FOCAL MEDIAN (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL MEDIAN (<raster>, <focus>, <option1> <valuelist1>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns the median of values in focal window<focus>  around each pixel of<raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is the same as the input value.
168 ERDAS Spatial Modeler Language



Focal (Scan)

d
d for
he
An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

See Also: MEDIAN

GLOBAL MEDIAN

STACK MEDIAN

ZONAL MEDIAN

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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FOCAL MIN (Focal Minimum)

Syntax: FOCAL MIN (<raster>, <focus>)

or

FOCAL MIN (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL MIN (<raster>, <focus>, <option1> <valuelist1>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns the minimum of values in focal window<focus>  around each pixel of<raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is the same as the input value.
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An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus> is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

See Also: MIN

GLOBAL MIN

STACK MIN

ZONAL MIN

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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FOCAL MINORITY (Focal Minority)

Syntax: FOCAL MINORITY (<raster>, <focus>)

or

FOCAL MINORITY (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL MINORITY (<raster>, <focus>, <option1> <valuelist1>,
<option2> <valuelist2>)

Function Type: Neighborhood

Description: Returns the least commonly occurring value among in focal window<focus>  around pixel of
<raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is the same as the input value.
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An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

See Also: MINORITY

GLOBAL MINORITY

STACK MINORITY

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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FOCAL RANK (Focal Rank)

Syntax: FOCAL RANK (<raster>, <focus>)

or

FOCAL RANK (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL RANK (<raster>, <focus>, <option1> <valuelist1>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns the number of pixels in the focal window<focus>  whose value is less than the cente
pixel, for each pixel of<raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is 0.
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An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

See Also: RANK

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX not supported

COLOR not supported

STRING not supported
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FOCAL SD (Focal Standard Deviation)

Syntax: FOCAL SD (<raster>, <focus>)

or

FOCAL SD (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL SD (<raster>, <focus>, <option1> <valuelist1>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns standard deviation of pixels in focal window<focus>  around each pixel of<raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is 0.
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An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX.  <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

Notes: Equivalent to:

FOCAL STANDARD DEVIATION (<raster>, <focus>)

See Also: FOCAL STANDARD DEVIATION

SD

GLOBAL SD

STACK SD

ZONAL SD (from summary)

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported
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FOCAL STANDARD DEVIATION (Focal Standard Deviation)

Syntax: FOCAL STANDARD DEVIATION (<raster>, <focus>)

or

FOCAL STANDARD DEVIATION (<raster>, <focus>, <option1>
<valuelist1>)

or

FOCAL STANDARD DEVIATION (<raster>, <focus>, <option1>
<valuelist1>, <option2> <valuelist2>)

Function Type: Neighborhood

Description: Returns standard deviation of pixels in focal window<focus>  around each pixel of<raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is 0.
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An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

Notes: Equivalent to:

FOCAL SD (<raster>, <focus>)

FOCAL SD (<raster>, <focus>, <option1> <valuelist1>)

FOCAL SD (<raster>, <focus>, <option1> <valuelist1>, <option2>
<valuelist2>)

See Also: FOCAL SD

SD

GLOBAL STANDARD DEVIATION

STACK STANDARD DEVIATION

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported
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FOCAL SUM (Focal Sum)

Syntax: FOCAL SUM (<raster>, <focus>)

or

FOCAL SUM (<raster>, <focus>, <option1> <valuelist1>)

or

FOCAL SUM (<raster>, <focus>, <option1> <valuelist1>, <option2>
<valuelist2>)

Function Type: Neighborhood

Description: Returns sum of pixels in focal window<focus>  around each pixel of<raster> .

<option1 > and <option2 >, if present, may be either a <use_option > or an <apply_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 be a <use_option > and the
other must be an <apply_option >.

<valuelist1 > and <valuelist2 >, if present, may be either a scalar or table expression, or th
may be:

{ <value1>, <value2>, ..., <valueN> }

where <value1 >, <value2 >, etc., are each scalar expressions.

A <use_option > and its <valuelist > specifies which values are to be used in computing the
focal function. Pixels in the neighborhood whose values are specified as being ignored w
be counted in the calculation of the focal function.IGNORE_VALUE  specifies that the values in
<valuelist > will not be used.USE_VALUE  specifies that only the values in <valuelist > are
used, all other values are ignored.USE_LOOKUP_TABLE  specifies that its <valuelist > will be
cast toBINARY  and used as a binary lookup table to determine whether or not a value is 
TRUE indicates to use the value,FALSE  to ignore it. If all values in the neighborhood of a pixe
are ignored, the output value is 0.
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Focal (Scan)

d
d for
he
An <apply_option > and its <valuelist > specifies whether or not the focal function is calculate
for a particular input pixel value. If the option specifies that the function is not to be applie
the value of a particular input pixel, the focal function is not calculated at that pixel, and t
function returns the value of the input pixel.NO_APPLY_AT_VALUE  specifies that the function
will not be applied at values in<valuelist >. APPLY_AT_VALUE  specifies that the function is
applied only at the values in <valuelist >, and at no other values.APPLY_LOOKUP_TABLE
specifies that its <valuelist > will be cast toBINARY  and used as a binary lookup table to
determine whether or not to apply the function at a value:TRUE indicates to apply at the value,
FALSE  indicates not to apply at the value.

Data Types: <focus>  may be any numeric type; it is converted toBINARY . The type of<raster>  determines
the output type:

<use_option>  and<apply_option>  may be used only withINTEGER input raster data.

Object Types: <raster>  is aRASTER; <focus>  is aMATRIX. <valuelist1 > and <valuelist2 > are either
SCALAR , TABLE , or a comma-separated list ofSCALAR s enclosed in braces. Output is a
RASTER with same number of layers as<raster> .

See Also: + (Addition)

SUM

GLOBAL SUM

STACK SUM

Input Output Comments

BINARY FLOAT

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported
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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 seeStandard Rules.
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GLOBAL DIVERSITY (Global Diversity)

Syntax: GLOBAL DIVERSITY (<arg1>)

or

GLOBAL DIVERSITY (<arg1>, <ignoreoption>)

or

GLOBAL DIVERSITY (<arg1>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes number of different values in each layer of<arg1> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if <arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option will be used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.

Data Types: The type of<arg1> determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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Global
Object Types: <arg1>  may be any object type. If<arg1>  is aSCALAR , TABLE , or MATRIX, the result is a
SCALAR . If <arg1>  is aRASTER, the result is aTABLE  with the same number of rows as
<arg1>  has layers.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  must be
SCALAR . <ignoreoption>  and<backgroundvalue>  may be present only if<arg1>  is a
RASTER.

See Also: DIVERSITY

FOCAL DIVERSITY

STACK DIVERSITY

SET DEFAULT STATISTICS
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GLOBAL MAJORITY (Global Majority)

Syntax: GLOBAL MAJORITY (<arg1>)

or

GLOBAL MAJORITY (<arg1>, <ignoreoption>)

or

GLOBAL MAJORITY (<arg1>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes the most commonly occurring value (mode) in each layer of<arg1> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if <arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option will be used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.

Data Types: The type of<arg1>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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Global
Object Types: <arg1>  may be any object type. If<arg1>  is aSCALAR , TABLE , or MATRIX, the result is a
SCALAR . If <arg1>  is aRASTER, the result is aTABLE  with the same number of rows as
<arg1>  has layers.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  must be
SCALAR . <ignoreoption>  and <backgroundvalue>  may be present only if<arg1>  is a
RASTER.

See Also: MAJORITY

FOCAL MAJORITY

STACK MAJORITY

SET DEFAULT STATISTICS
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GLOBAL MAX (Global Maximum)

Syntax: GLOBAL MAX (<arg1>)

or

GLOBAL MAX (<arg1>, <ignoreoption>)

or

GLOBAL MAX (<arg1>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes the maximum value of each layer of<arg1> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if <arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option will be used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.

Data Types: The type of<arg1>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR FLOAT

STRING not supported
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Global
Object Types: <arg1>  may be any object type. If<arg1>  is aSCALAR , TABLE , or MATRIX, the result is a
SCALAR . If <arg1>  is aRASTER, the result is aTABLE  with the same number of rows as
<arg1>  has layers.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  must be
SCALAR. <ignoreoption>  and<backgroundvalue>  may be present only if<arg1>  is a
RASTER.

See Also: MAX

FOCAL MAX

STACK MAX

SET DEFAULT STATISTICS
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GLOBAL MEAN (Global Mean)

Syntax: GLOBAL MEAN (<arg1>)

or

GLOBAL MEAN (<arg1>, <ignoreoption>)

or

GLOBAL MEAN (<arg1>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes mean of all elements in each layer of<arg1> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if <arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option will be used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.

Data Types: The type of<arg1>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.<backgroundvalue>  may be any
numeric type.

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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Global
Object Types: <arg1>  may be any object type. If<arg1>  is aSCALAR , TABLE , or MATRIX, the result is a
SCALAR . If <arg1>  is aRASTER, the result is aTABLE  with the same number of rows as
<arg1>  has layers.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.<backgroundvalue>  must be
SCALAR.<ignoreoption> and<backgroundvalue>  may be present only if<arg1>  is a
RASTER.

See Also: MEAN

FOCAL MEAN

STACK MEAN

SET DEFAULT STATISTICS
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GLOBAL MEDIAN (Global Median)

Syntax: GLOBAL MEDIAN (<arg1>)

or

GLOBAL MEDIAN (<arg1>, <ignoreoption>)

or

GLOBAL MEDIAN (<arg1>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes the median of each layer of<arg1> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if <arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option will be used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.

Data Types: The type of<arg1>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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Global
Object Types: <arg1>  may be any object type. If<arg1>  is aSCALAR , TABLE , or MATRIX, the result is a
SCALAR . If <arg1>  is aRASTER, the result is aTABLE  with the same number of rows as
<arg1>  has layers.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  must be
SCALAR . <ignoreoption>  and<backgroundvalue>  may be present only if<arg1>  is a
RASTER.

See Also: MEDIAN

FOCAL MEDIAN

STACK MEDIAN

SET DEFAULT STATISTICS
Reference Manual 193



e

 to
es, the
GLOBAL MIN (Global Minimum)

Syntax: GLOBAL MIN (<arg1>)

or

GLOBAL MIN (<arg1>, <ignoreoption>)

or

GLOBAL MIN (<arg1>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes the minimum value of each layer of<arg1> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if <arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option will be used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.

Data Types: The type of <arg1>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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Global
Object Types: <arg1>  may be any object type. If<arg1>  is aSCALAR , TABLE , or MATRIX, the result is a
SCALAR . If <arg1>  is aRASTER, the result is aTABLE  with the same number of rows as
<arg1>  has layers.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  must be
SCALAR . <ignoreoption>  and<backgroundvalue>  may be present only if<arg1>  is a
RASTER.

See Also: MIN

FOCAL MIN

STACK MIN

SET DEFAULT STATISTICS
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GLOBAL MINORITY (Global Minority)

Syntax: GLOBAL MINORITY (<arg1>)

or

GLOBAL MINORITY (<arg1>, <ignoreoption>)

or

GLOBAL MINORITY (<arg1>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes the least commonly occurring value in each layer of<arg1> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if <arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option will be used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.

Data Types: The type of <arg1>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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Global
Object Types: <arg1>  may be any object type. If<arg1>  is aSCALAR , TABLE , or MATRIX, the result is a
SCALAR . If <arg1>  is aRASTER, the result is aTABLE  with the same number of rows as
<arg1>  has layers.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  must be
SCALAR . <ignoreoption>  and<backgroundvalue>  may be present only if<arg1>  is a
RASTER.

See Also: MINORITY

FOCAL MINORITY

STACK MINORITY

SET DEFAULT STATISTICS
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GLOBAL SD (Global Standard Deviation)

Syntax: GLOBAL SD (<arg1>)

or

GLOBAL SD (<arg1>, <ignoreoption>)

or

GLOBAL SD (<arg1>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes the standard deviation of all elements in each layer of<arg1> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if <arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option will be used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.

Data Types: The type of <arg1>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING not supported
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Global
Object Types: <arg1>  may be any object type. If<arg1>  is aSCALAR , TABLE , or MATRIX, the result is a
SCALAR . If <arg1>  is aRASTER, the result is aTABLE  with the same number of rows as
<arg1>  has layers.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  must be
SCALAR . <ignoreoption>  and<backgroundvalue>  may be present only if<arg1>  is a
RASTER.

Notes: Identical to:

GLOBAL STANDARD DEVIATION

See Also: 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 (<arg1>)

or

GLOBAL STANDARD DEVIATION (<arg1>, <ignoreoption>)

or

GLOBAL STANDARD DEVIATION (<arg1>, <ignoreoption>
<backgroundvalue>)

Function Type: Global

Description: Computes the standard deviation of all elements in each layer of<arg1> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if <arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option will be used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.

Data Types: The type of <arg1>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING not supported
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Global
Object Types: <arg1>  may be any object type. If<arg1>  is aSCALAR , TABLE , or MATRIX, the result is a
SCALAR . If <arg1>  is aRASTER, the result is aTABLE  with the same number of rows as
<arg1>  has layers.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  must be
SCALAR . <ignoreoption>  and<backgroundvalue>  may be present only if<arg1>  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 (<arg1>)

or

GLOBAL SUM (<arg1>, <ignoreoption>)

or

GLOBAL SUM (<arg1>, <ignoreoption> <backgroundvalue>)

Function Type: Global

Description: Computes the total of all elements in each layer of<arg1> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.<ignoreoption>  and<backgroundvalue>  may be used only if <arg1>  is a
RASTER object.

If <ignoreoption>  is not present and<arg1>  is aRASTER object, the computation depends on
whether<arg1>  is a previously existing file, or aRASTER created within the model. If<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 <arg1>  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<arg1>  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
compute statistics, or some layers ignored a background value while others used all valu
default statistics option will be used, as set by thePreference Editor or theSET DEFAULT
STATISTICS statement.

Data Types: The type of <arg1>  determines the output type:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  may be any
numeric type.

Input Output Comments

BINARY FLOAT

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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Global
Object Types: <arg1>  may be any object type. If<arg1>  is aSCALAR , TABLE , or MATRIX, the result is a
SCALAR . If <arg1>  is aRASTER, the result is aTABLE  with the same number of rows as
<arg1>  has layers.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE. <backgroundvalue>  must be
SCALAR . <ignoreoption>  and<backgroundvalue>  may be present only if<arg1>  is a
RASTER.

See Also: 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 seeStandard Rules.
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MATDIV (Matrix Division)

Syntax: MATDIV (<matrix1>, <matrix2>)

Function Type: Point

Description: Divides<matrix1>  by <matrix2>  using standard matrix division.

Data Types:

Object Types: Both inputs must beMATRIX. The matrices must be square and the same size.

The output will be aMATRIX the same size as the input matrices.

See Also: / (Division)

MATMUL

MATINV

Input Output Comments

BINARY not supported

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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Matrix

ving
MATINV (Matrix Inverse)

Syntax: MATINV (<matrix1>)

Function Type: Point

Description: Returns the inverse of<matrix1> .

Data Types:

Object Types: The input must be a squareMATRIX. The output will be aMATRIX the same size as the input.

Notes: Inverse matrices are generally used for solving systems of mathematical equations invol
several variables. An inverse matrix can also be used in computing inverse principal
components.

See Also: INV

MATDIV

MATMUL

Input Output Comments

BINARY not supported

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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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:

Object Types: Inputs must be either MATRIX or TABLE . The number of columns in<matrix1>  must be the
same as the number of rows in<matrix2> .

The output will be aMATRIX with number of rows equal to the number of rows in<matrix1> .
The number of columns in the output will be the same as the number of columns in<matrix2> .

The matrix producta of two arraysb andc is:

wherei is the row number andj is the column number.

See Also: *(Multiplication)

MATINV

MATDIV

MATRIXTOTABLE

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

aij bikckj
k 1=

n

∑=
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Matrix
MATRIXTOTABLE (Convert Matrix to Table)

Syntax: MATTRIXTOTABLE (<matrix1>)

Function Type: Point

Description: Converts the one column matrix<matrix1>  to a table.

Data Types:

Object Types: The input must be a one column MATRIX. The output will be aTABLE  with the same number
of rows as the inputMATRIX.

See Also: TABLETOMATRIX

MATMUL

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
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er
MATTRANS (Matrix Transpose)

Syntax: MATTRANS (<matrix1>)

Function Type: Point

Description: Returns the transpose of<matrix1> .

Data Types:

Object Types: The input type must beMATRIX or TABLE . The number of rows in the outputMATRIX will be
the number of columns in<matrix1> . The number of columns in the output will be the numb
of rows in<matrix1> .

Notes: UseMATTRANS  to switch the vertical and horizontal orientation of<matrix1> .

See Also: MATMUL

EIGENMATRIX

LINEARCOMB

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
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Matrix
TABLETOMATRIX (Convert Table to Matrix)

Syntax: TABLETOMATRIX (<table1>)

Function Type: Point

Description: Converts the table<table1>  to a one column matrix.

Data Types:

Object Types: The input must be a TABLE . The output will be a one columnMATRIX with the same number
of rows as the input TABLE.

See Also: MATRIXTOTABLE

MATMUL

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING STRING
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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 seeStandard Rules.
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ABS (Absolute Value)

Syntax: ABS (<arg1>)

Function Type: Point

Description: Computes the absolute value of<arg1> . The absolute value of<arg1>  is always greater than or
equal to zero.

Data Types:

Object Types: All object types, standard rules.

Example: ABS (2) equals 2
ABS (-2) equals 2

ABS ((2, 3)) equals 3.605551275, which is equal to

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX FLOAT Computes magnitude, i.e.,SQRT (re*re
+ im*im)

COLOR COLOR

STRING not supported

2
2

3
2

+
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Other
ANGLE (Angle)

Syntax: ANGLE (<arg1>)

Function Type: Point

Description: Returns the angle for a complex number, i.e.:

ATAN (IMAG (<arg1>) / REAL (<arg1>))

Returns zero for other types.

Data Types:

Object Types: All object types, standard rules.

See Also: CONJ

ATAN

IMAG

REAL

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING not supported
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BINARY (Convert to Binary)

Syntax: BINARY (<arg1>)

Function Type: Point

Description: Returns true if non-zero, false if zero.

Data Types:

Object Types: All object types, standard rules.

See Also: NOT

ISNONZERO

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING not supported
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Other
CEIL (Ceiling)

Syntax: CEIL (<arg1>)

Function Type: Point

Description: Computes the least integer greater than or equal to<arg1> .

Data Types:

Object Types: All object types, standard rules.

See Also: FLOOR

ROUND

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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COMPLEX (Convert to Complex)

Syntax: COMPLEX (<arg1>)

or

COMPLEX (<arg1>, <arg2>)

Function Type: Point

Description: Converts toCOMPLEX type. If<arg1>  and<arg2>  are present, uses<arg1>  for the real part
and<arg2>  for the imaginary part. If only<arg1>  is used and<arg1>  is BINARY , INTEGER,
or FLOAT , <arg1>  is used for the real part and zero for the imaginary part.

Data Types:

Object Types: All object types, standard rules.

See Also: REAL

IMAG

ABS

Input Output Comments

BINARY COMPLEX

INTEGER COMPLEX

FLOAT COMPLEX

COMPLEX COMPLEX

COLOR undefined

STRING not supported
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Other

eturns
CONJ (Complex Conjugate)

Syntax: CONJ (<arg1>)

Function Type: Point

Description: Returns the conjugate of a complex number, i.e., the real part minus the imaginary part. R
<arg1>  for other types.

Data Types:

Object Types: All object types, standard rules.

Notes: Equivalent to:

REAL (<arg1>) - IMAG (<arg1>)

See Also: REAL

IMAG

ABS

ANGLE

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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DELTA (Delta)

Syntax: DELTA (<arg1>)

Function Type: Point

Description: True if <arg1>  is zero, false otherwise.

Data Types:

Object Types: All object types, standard rules.

Equivalent toNOT <arg1>.

See Also: NOT

ISNONZERO

ISALLTRUE

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined

STRING not supported
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Other
EVEN (Test if Even)

Syntax: EVEN (<arg1>)

Function Type: Point

Description: Returns true if<arg1>  is an even number, false otherwise.

Data Types:

Object Types: All object types, standard rules.

See Also: ODD

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported
Reference Manual 221



FLOAT (Convert to Float)

Syntax: FLOAT (<arg1>)

Function Type: Point

Description: Converts toFLOAT  type.

Data Types:

Object Types: All object types, standard rules.

See Also: ABS

REAL

Input Output Comments

BINARY FLOAT

INTEGER FLOAT

FLOAT FLOAT

COMPLEX FLOAT Returns magnitude:
ABS (<arg1>)

COLOR COLOR

STRING not supported
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Other
FLOOR (Floor)

Syntax: FLOOR (<arg1>)

Function Type: Point

Description: Computes the greatest integer less than or equal to<arg1> .

Data Types:

Object Types: All object types, standard rules.

See Also: INTEGER

TRUNC

CEIL

ROUND

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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GAMMA (Gamma)

Syntax: GAMMA (<arg1>)

Function Type: Point

Description: Computes the gamma function of<arg1> . GAMMA  can be used in statistical analyses.

For an integer n:

GAMMA (n) = (n - 1) !

Data Types:

Object Types: All object types, standard rules.

See Also: ! (Factorial)

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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Other
IMAG (Imaginary Part)

Syntax: IMAG (<arg1>)

Function Type: Point

Description: Returns the imaginary part of a complex number. Returns zero for other types.

Data Types:

Object Types: All object types, standard rules.

See Also: REAL

CONJ

ABS

ANGLE

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING not supported
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INTEGER (Convert to Integer)

Syntax: INTEGER (<arg1>)

Function Type: Point

Description: Truncates<arg1> , returnsINTEGER type.

Data Types:

Object Types: All object types, standard rules.

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX INTEGER Truncated magnitude:
INTEGER (ABS (<arg1>))

COLOR undefined

STRING not supported
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Other
INV (Multiplicative Inverse)

Syntax: INV (<arg1>)

Function Type: Point

Description: Computes the multiplicative inverse of<arg1> , i.e.,1. / <arg1> .

Data Types:

Object Types: All object types, standard rules.

See Also: / (Division)

MATINV

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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ODD (Test if Odd)

Syntax: ODD (<arg1>)

Function Type: Point

Description: Returns true if<arg1>  is an odd number, false otherwise.

Data Types:

Object Types: All object types, standard rules.

See Also: EVEN

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY FLOAT inputs converted to
INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported
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Other
REAL (Real Part)

Syntax: REAL (<arg1>)

Function Type: Point

Description: Returns the real part of a complex number. Returns<arg1>  for other types.

Data Types:

Object Types: All object types, standard rules.

See Also: FLOAT

IMAG

ABS

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING not supported
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ROUND (Round)

Syntax: ROUND (<arg1>)

Function Type: Point

Description: Computes the nearest integer to<arg1> .

Data Types:

Object Types: All object types, standard rules.

Notes: ROUND (-0.5) returns 0
ROUND (0.5) returns 1

See Also: INTEGER

TRUNC

FLOOR

CEIL

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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Other
SIGN (Sign)

Syntax: SIGN (<arg1>)

Function Type: Point

Description: Determines the sign of<arg1> . Returns 1 if<arg1>  is positive, 0 if 0, -1 if negative.

Data Types:

Object Types: All object types, standard rules.

Example: SIGN (10) equals1

See Also: STEP

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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SINC (Sinc)

Syntax: SINC (<arg1>)

Function Type: Point

Description: Returns (SIN (π * <arg1>)) / (π * <arg1>).

Data Types:

Object Types: All object types, standard rules.

See Also: SIN

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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Other
STEP (Step)

Syntax: STEP (<arg1>)

Function Type: Point

Description: Returns true if<arg1> >= 0 , false otherwise.

Data Types:

Object Types: All object types, standard rules.

Notes: Equivalent to(<arg1> >= 0).

See Also: SIGN

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX not supported

COLOR undefined

STRING not supported
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t a
TRUNC (Truncate)

Syntax: TRUNC (<arg1>)

Function Type: Point

Description: Truncates<arg1>  to integer by removing the fractional part.

Data Types:

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 inpu
FLOAT  to TRUNC, aFLOAT  will be returned.

See Also: INTEGER

FLOOR

ROUND

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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Other

e.
WHOLE (Test if Whole Number)

Syntax: WHOLE (<arg1>)

Function Type: Point

Description: Returns true if<arg1>  is a whole number (a non-negative integer). Returns false otherwis

Data Types:

Object Types: All object types, standard rules.

See Also: INTEGER

STEP

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY True if real is whole and imaginary
is whole

COLOR undefined

STRING not supported
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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)

!= (Inequality)

=~ (Case Insensitive String Equality)

!~ (Case Insensitive String Inequality)

ISALLTRUE (Test for All Non-zero)

ISNONZERO (Test for Non-zero)

For more information seeStandard Rules.
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input
EQ (Equality)

Syntaxes: <arg1> EQ <arg2>

<arg1> == <arg2>

Function Type: Point

Description: True if <arg1>  and<arg2>  are equal, false otherwise.

Data Types:

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 
to theISALLTRUE  function, which will returnBINARY SCALAR .

See Also: NE

=~ (Case Insensitive String Equality)

MATCHES

ISALLTRUE

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined for scalars useISALLTRUE (<arg1> EQ
<arg2>)

STRING BINARY
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Relational
GE (Greater Than or Equal)

Syntaxes: <arg1> GE <arg2>

<arg1> >= <arg2>

Function Type: Point

Description: True if <arg1>  is greater than or equal to<arg2> , false otherwise.

Data Types:

Object Types: All object types, standard rules.

See Also: GT

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX not supported

COLOR undefined

STRING BINARY Uses lexical ordering
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GT (Greater Than)

Syntaxes: <arg1> GT <arg2>

<arg1> > <arg2>

Function Type: Point

Description: True if <arg1>  is greater than<arg2> , false otherwise.

Data Types:

Object Types: All object types, standard rules.

See Also: GE

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX not supported

COLOR undefined

STRING BINARY Uses lexical ordering
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Relational
LE (Less Than or Equal)

Syntaxes: <arg1> LE <arg2>

<arg1> <= <arg2>

Function Type: Point

Description: True if <arg1>  is less than or equal to<arg2> , false otherwise.

Data Types:

Object Types: All object types, standard rules.

See Also: LT

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX not supported

COLOR undefined

STRING BINARY Uses lexical ordering
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LT (Less Than)

Syntaxes: <arg1> LT <arg2>

<arg1> < <arg2>

Function Type: Point

Description: True if <arg1>  is less than<arg2> , false otherwise.

Data Types:

Object Types: All object types, standard rules.

See Also: LE

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX not supported

COLOR undefined

STRING BINARY uses lexical ordering
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Relational

input
NE (Inequality)

Syntaxes: <arg1> NE <arg2>

<arg1> != <arg2>

Function Type: Point

Description: True if <arg1>  and<arg2>  are not equal, false otherwise.

Data Types:

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 
to theISNONZERO function, which will returnBINARY SCALAR .

See Also: !~ (Case Insensitive String Inequality)

EQ

ISNONZERO

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR undefined for scalars useISNONZERO (<arg1> NE
<arg2>)

STRING BINARY
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=~ (Case Insensitive String Equality)

Syntax: <string1> =~ <string2>

Function Type: Point

Description: True if <string1>  and<string2>  are equal ignoring upper and lower case differences, false
otherwise.

Data Types:

Object Types: All object types, standard rules.

See Also: !~ (Case Insensitive String Inequality)

== (Equality)

MATCHES

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING BINARY
244 ERDAS Spatial Modeler Language



Relational

lse
!~ (Case Insensitive String Inequality)

Syntax: <string1> !~ <string2>

Function Type: Point

Description: True if <string1>  and<string2>  are not equal ignoring upper and lower case differences, fa
otherwise.

Data Types:

Object Types: All object types, standard rules.

See Also: =~ (Case Insensitive String Equality)

!= (Inequality)

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING BINARY
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ch as:

re
ISALLTRUE (Test for All Non-zero)

Syntax: ISALLTRUE (<arg1>)

Function Type: Point

Description: 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.

Data Types:

Object Types: SCALAR , TABLE , or MATRIX on input,SCALAR  output.

RASTER input is not supported.

Notes: ISALLTRUE  will also accept as input the "undefined" data types returned by operations su

color1 == color2

wherecolor1  andcolor2  areCOLOR SCALAR s. In this case,

ISALLTRUE (color1 == color2)

will return aBINARY SCALAR  which is true if the two colors are identical, or false if they a
not.

See Also: ISNONZERO

== (Equality)

BINARY

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR BINARY

STRING not supported
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Relational

rix

uch

re
ISNONZERO (Test for Non-zero)

Syntax: ISNONZERO (<arg1>)

Function Type: Point

Description: ReturnsBINARY SCALAR  regardless of input type. If any element of the input table or mat
is non-zero, returns true. Returns false if all elements are zero.

Data Types:

Object Types: SCALAR , TABLE , or MATRIX on input,SCALAR  output.

RASTER input is not supported.

Notes: ISNONZERO will also accept as input the "undefined" data types returned by operations s
as:

color1 != color2

wherecolor1  andcolor2  areCOLOR SCALAR s. In this case,

ISNONZERO (color1 != color2)

will return aBINARY SCALAR  which is true if the two colors are different, or false if they a
not.

See Also: ISALLTRUE

!= (Inequality)

BINARY

Input Output Comments

BINARY BINARY

INTEGER BINARY

FLOAT BINARY

COMPLEX BINARY

COLOR BINARY

STRING not supported
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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 seeStandard Rules.
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rking

ot
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 Wo
Window cell size. <units > is aSTRING which specifies an area unit from the file
<$IMAGINE_HOME>/etc/units.dat , such as “hectares ” or “acres .” Also, if <units > is either
“pixels ” or “none ,” 1 is returned. If an area unit is specified and the Working Window is n
georeferenced,0 is returned. If <units > is not recognized as a area unit, “pixels ,” or “none ,” 0
is returned.

Data Types:

Object Types: Input and output areSCALAR .

See Also: CELLX

CELLY

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING FLOAT
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Size

e

CELLUNITS (Cell Size Units)

Syntax: CELLUNITS

Function Type: Point

Description: Returns aSTRING specifying the distance units used in the current Working Window. If th
current Working Window is not georeferenced, “None” is returned.

Data Types:

Object Types: Output isSCALAR .

See Also: CELLX

CELLY

Input Output Comments

none STRING
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nt

not
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 curre
Working Window. <units > is aSTRING which specifies a distance unit from the file
<$IMAGINE_HOME>/etc/units.dat , such as “meters ” or “ feet .” Also, if <units > is either
“pixels ” or “none ,” 1 is returned. If a distance unit is specified and the Working Window is 
georeferenced,0 is returned. If <units > is not recognized as a distance unit, “pixels ,” or
“none ,” 0 is returned.

Data Types:

Object Types: Input and output areSCALAR .

See Also: CELLAREA

CELLUNITS

CELLY

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING FLOAT
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Size

nt

not
CELLY (Y Cell Size)

Syntax: CELLY (<units>)

Function Type: Point

Description: Returns the Y cell size of one pixel in the units specified. The cell height is from the curre
Working Window. <units > is aSTRING which specifies a distance unit from the file
<$IMAGINE_HOME>/etc/units.dat , such as “meters ” or “ feet .” Also, if <units > is either
“pixels ” or “none ,” 1 is returned. If a distance unit is specified and the Working Window is 
georeferenced,0 is returned. If <units > is not recognized as a distance unit, “pixels ,” or
“none ,” 0 is returned.

Data Types:

Object Types: Input and output areSCALAR .

See Also: CELLAREA

CELLUNITS

CELLX

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING FLOAT
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ith
LAYERHEIGHT (Height of Raster Layer)

Syntax: LAYERHEIGHT (<arg1>)

Function Type: Point

Description: Returns the height in pixels of the first layer of the stack of raster file layers associated w
<arg1>. If there is no raster file layer associated with <arg1>, 0 is returned.

Data Types:

Object Types: Returns0 if input is any type other thanRASTER.

See Also: NUMROWS

NUMLAYERS

LAYERWIDTH

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX INTEGER

COLOR INTEGER

STRING INTEGER
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Size

th
LAYERWIDTH (Width of Raster Layer)

Syntax: LAYERWIDTH (<arg1>)

Function Type: Point

Description: Returns the width in pixels of the first layer of the stack of raster file layers associated wi
<arg1>. If there is no raster file layer associated with <arg1>, 0 is returned.

Data Types:

Object Types: Returns0 if input is any type other thanRASTER.

See Also: NUMCOLS

NUMLAYERS

LAYERHEIGHT

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX INTEGER

COLOR INTEGER

STRING INTEGER
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f

NUMCOLS (Number of Columns)

Syntax: NUMCOLS (<arg1>)

Function Type: Point

Description: Returns the number of columns in an object.

Data Types:

Object Types: All input object types supported, see Notes forRASTER type. Output object type isSCALAR .

Notes: Always returns 1 forSCALAR  orTABLE . Returns the number of columns forMATRIX. Returns
the width of the Working Window forRASTER input, which may not be the same as width o
the associated file layer. Earlier versions of this function returned the tile size forRASTER input
rather than the width of the Working Window.

See Also: NUMROWS

NUMLAYERS

LAYERWIDTH

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX INTEGER

COLOR INTEGER

STRING INTEGER
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Size
NUMLAYERS (Number of Layers)

Syntax: NUMLAYERS (<arg1>)

Function Type: Point

Description: Returns number of layers in object.

Data Types:

Object Types: All input object types supported. Output object type isSCALAR .

Notes: Returns 1 forSCALAR , TABLE , or MATRIX of any type other thanCOLOR. Returns 3 for
COLOR objects. Returns the number of layers forRASTER object.

See Also: NUMCOLS

NUMROWS

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX INTEGER

COLOR INTEGER Return value is 3

STRING INTEGER
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of
NUMROWS (Number of Rows)

Syntax: NUMROWS (<arg1>)

Function Type: Point

Description: Returns the number of rows in an object.

Data Types:

Object Types: All input object types supported, see Notes forRASTER type. Output object type isSCALAR .

Notes: Always returns 1 forSCALAR . Returns the number of rows forTABLE  andMATRIX. Returns
the height of the Working Window forRASTER input, which may not be the same as height 
the associated file layer. Earlier versions of this function returned the tile size forRASTER input
rather than the height of the Working Window

See Also: NUMCOLS

NUMLAYERS

LAYERHEIGHT

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX INTEGER

COLOR INTEGER

STRING INTEGER
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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 seeStandard Rules.
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t pixel
STACK DIVERSITY (Stack Diversity)

Syntax: STACK DIVERSITY (<arg1>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the number of different values for tha
among the layers of the input.

Data Types:

Object Types: Input must be RASTER with at least two layers. Result is single layer raster.

See Also: DIVERSITY

FOCAL DIVERSITY

GLOBAL DIVERSITY

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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Stack

r that
STACK MAJORITY (Stack Majority)

Syntax: STACK MAJORITY (<arg1>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the most commonly occurring value fo
pixel among the layers of the input.

Data Types:

Object Types: Input must be RASTER with at least two layers. Result is single layer raster.

See Also: MAJORITY

FOCAL MAJORITY

GLOBAL MAJORITY

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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ong
STACK MAX (Stack Maximum)

Syntax: STACK MAX (<arg1>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the maximum value for that pixel am
the layers of the input.

Data Types:

Object Types: Input must be RASTER with at least two layers. Result is single layer raster.

See Also: MAX

FOCAL MAX

GLOBAL MAX

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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Stack

 the
STACK MEAN (Stack Mean)

Syntax: STACK MEAN (<arg1>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the mean value for that pixel among
layers of the input.

Data Types:

Object Types: Input must be RASTER with at least two layers. Result is single layer raster.

See Also: MEAN

FOCAL MEAN

GLOBAL MEAN

Input Output Comments

BINARY not supported

INTEGER FLOAT converted to FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported
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g the

input
STACK MEDIAN (Stack Median)

Syntax: STACK MEDIAN (<arg1>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the median value for that pixel amon
layers of the input.

Data Types:

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 
layers, thenMEDIAN will return the next higher value in the set of values.

See Also: MEDIAN

FOCAL MEDIAN

GLOBAL MEDIAN

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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Stack

g the
STACK MIN (Stack Minimum)

Syntax: STACK MIN (<arg1>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the minimum value for that pixel amon
layers of the input.

Data Types:

Object Types: Input must be RASTER with at least two layers. Result is single layer raster.

See Also: MIN

FOCAL MIN

GLOBAL MIN

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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r that
STACK MINORITY (Stack Minority)

Syntax: STACK MINORITY (<arg1>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the least commonly occurring value fo
pixel among the layers of the input.

Data Types:

Object Types: Input must be RASTER with at least two layers. Result is single layer raster.

See Also: MINORITY

FOCAL MINORITY

GLOBAL MINORITY

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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Stack

or that
STACK SD (Stack Standard Deviation)

Syntax: STACK SD (<arg1>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the standard deviation of the values f
pixel from all the layers of the input.

Data Types:

Object Types: Input must be RASTER with at least two layers. Result is single layer raster.

Notes: Identical to:

STACK STANDARD DEVIATION (<arg1>)

See Also: SD

FOCAL SD

GLOBAL SD

Input Output Comments

BINARY not supported

INTEGER FLOAT converted to FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported
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or that
alues
STACK STANDARD DEVIATION

Syntax: STACK STANDARD DEVIATION (<arg1>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the standard deviation of the values f
pixel from all the layers of the input. The standard deviation is a measure of how widely v
are dispersed from the average value (mean).

Data Types:

Object Types: Input must be RASTER with at least two layers. Result is single layer raster.

Notes: Identical to:

STACK SD (<arg1>)

Standard deviation uses the following formula:

See Also: SD

FOCAL STANDARD DEVIATION

GLOBAL STANDARD DEVIATION

Input Output Comments

BINARY not supported

INTEGER FLOAT converted to FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR not supported

STRING not supported

n x2 x∑( )2–∑
n n 1–( )

-----------------------------------------
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Stack

ver all
STACK SUM (Stack Sum)

Syntax: STACK SUM (<arg1>)

Function Type: Point

Description: Returns a single layer each of whose pixels contain the sum of the values for that pixel o
the layers of the input.

Data Types:

Object Types: Input must be RASTER with at least two layers. Result is single layer raster.

See Also: + (Addition)

FOCAL SUM

GLOBAL SUM

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR not supported

STRING not supported
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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 seeStandard Rules.
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DENSITY (Local Density)

Syntax: DENSITY (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns the number of occurrences of value of<arg1>  among input values. This function
requires at least two inputs.

Data Types:

Object Types: All object types, standard rules.

See Also: FOCAL DENSITY

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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Statistical (Local)

nputs.
DIVERSITY (Local Diversity)

Syntax: DIVERSITY (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns the number of different values among inputs. This function requires at least two i

Data Types:

Object Types: All object types, standard rules.

See Also: FOCAL DIVERSITY

GLOBAL DIVERSITY

STACK DIVERSITY

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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MAJORITY (Local Majority)

Syntax: MAJORITY (<arg1>, <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:

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

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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Statistical (Local)

 two
MAX (Local Maximum)

Syntax: MAX (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns the maximum value in the list of input arguments. This function requires at least
inputs.

Data Types:

Object Types: All object types, standard rules.

Example: MAX (10, 7, 9, 27, 2) equals 27

See Also: FOCAL MAX

GLOBAL MAX

STACK MAX

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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MEAN (Local Mean)

Syntax: MEAN (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns the mean of input values. This function requires at least two inputs.

Data Types:

Object Types: All object types, standard rules.

See Also: FOCAL MEAN

GLOBAL MEAN

STACK MEAN

Input Output Comments

BINARY not supported

INTEGER FLOAT converted to FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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Statistical (Local)

bers,
MEDIAN (Local Median)

Syntax: MEDIAN (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns the median of the given input values. This function requires at least two inputs.

Data Types:

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 num
thenMEDIAN will return the next higher number in the set of numbers.

See Also: FOCAL MEDIAN

GLOBAL MEDIAN

STACK MEDIAN

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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two
MIN (Local Minimum)

Syntax: MIN (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns the minimum value of the given input arguments. This function requires at least 
inputs.

Data Types:

Object Types: All object types, standard rules.

Example: MIN (10, 7, 9, 27, 2) equals 2

See Also: FOCAL MIN

GLOBAL MIN

STACK MIN

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR COLOR

STRING not supported
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Statistical (Local)
MINORITY (Local Minority)

Syntax: MINORITY (<arg1>, <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:

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

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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RANK (Local Rank)

Syntax: RANK (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns the number of inputs whose value is less than the value of<arg1> . This function
requires at least two inputs.

Data Types:

Object Types: All object types, standard rules.

Example: RANK (5, 3, 6, 2, 1, 7) equals 3

See Also: FOCAL RANK

Input Output Comments

BINARY INTEGER

INTEGER INTEGER

FLOAT INTEGER

COMPLEX not supported

COLOR undefined

STRING not supported
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Statistical (Local)

two
SD (Local Standard Deviation)

Syntax: SD (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns the standard deviation value of input arguments. This function requires at least 
inputs.

Data Types:

Object Types: All object types, standard rules.

Notes: Identical to:

STANDARD DEVIATION (<arg1>, <arg2>, <arg3>, ...)

See Also: STANDARD DEVIATION

FOCAL SD

GLOBAL SD

STACK SD

Input Output Comments

BINARY not supported

INTEGER FLOAT converted to FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING not supported
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asure
s at
STANDARD DEVIATION (Local Standard Deviation)

Syntax: STANDARD DEVIATION (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns the standard deviation value of input arguments. The standard deviation is a me
of how widely values are dispersed from the average value (mean). This function require
least two inputs.

Data Types:

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 (<arg1>, <arg2>, <arg3>, ...)

Standard deviation uses the following formula:

See Also: SD

FOCAL STANDARD DEVIATION

GLOBAL STANDARD DEVIATION

STACK STANDARD DEVIATION

Input Output Comments

BINARY not supported

INTEGER FLOAT converted to FLOAT

FLOAT FLOAT

COMPLEX FLOAT

COLOR COLOR

STRING not supported

n x
2

x∑( )2–∑
n n 1–( )

-----------------------------------------
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Statistical (Local)
SUM (Local Sum)

Syntax: SUM (<arg1>, <arg2>, <arg3>, ...)

Function Type: Point

Description: Returns the sum of all input arguments. This function requires at least two inputs.

Data Types:

Object Types: All object types, standard rules.

Example: SUM (3, 2) equals 5

See Also: + (Addition)

FOCAL SUM

GLOBAL SUM

STACK SUM

Input Output Comments

BINARY BINARY Equivalent to logicalOR of inputs

INTEGER INTEGER

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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String
String

// (Concatenation)

CAT (Concatenate Strings)

LENGTH (Length of String)

LOWERCASE (Lowercase Conversion)

MATCHES (String Wildcard Match)

UPPERCASE (Uppercase Conversion)

For more information seeStandard Rules.
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CAT (Concatenate Strings)

Syntaxes: CAT (<string1>, <string2>)

<string1> // <string2>

Function Type: Point

Description: Concatenate<string2>  to the end of<string1>.

Data Types:

Object Types: All object types, standard rules.

Notes: Equivalent to:

<string1> // <string2>

See Also: LENGTH

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING STRING
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String
LENGTH (Length of String)

Syntax: LENGTH (<string>)

Function Type: Point

Description: Find the number of characters in a string.

Data Types:

Object Types: All object types, standard rules.

See Also: CAT

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING INTEGER
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LOWERCASE (Lowercase Conversion)

Syntax: LOWERCASE (<string>)

Function Type: Point

Description: Convert the characters in a string to lowercase.

Data Types:

Object Types: All object types, standard rules.

See Also: UPPERCASE

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING STRING
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String
MATCHES (String Wildcard Match)

Syntax: <arg1> MATCHES <arg2>

Function Type: Point

Description: True if <arg2>  matches the wildcard test string in<arg1> .

Data Types:

Object Types: All object types, standard rules.

Notes: A "*" in <arg1>  may match any number of characters (including zero) in<arg2> . A "?" in
<arg1>  will match a single character in<arg2> .

See Also: EQ

=~ (Case Insensitive String Equality)

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING BINARY
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UPPERCASE (Uppercase Conversion)

Syntax: UPPERCASE (<string>)

Function Type: Point

Description: Convert the characters in a string to uppercase.

Data Types:

Object Types: All object types, standard rules.

See Also: LOWERCASE

Input Output Comments

BINARY not supported

INTEGER not supported

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING STRING
290 ERDAS Spatial Modeler Language



Surface
Surface

ASPECT (Aspect)

DEGREE SLOPE (Degree Slope)

PERCENT SLOPE (Percent Slope)

RELIEF

For more information seeStandard Rules.
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st, 180
ASPECT (Aspect)

Syntax: ASPECT (<raster>)

Function Type: Neighborhood

Description: Computes aspect in degrees based on a 3 x 3 neighborhood around each pixel.<raster>  is
assumed to contain elevation values.

Output value 0 is due north with degrees increasing clockwise. Output value 90 is due ea
due south, and 270 due west. Output value 361 is flat.

Data Types:

Object Types: <raster>  is aRASTER. Output is aRASTER with same number of layers as<raster> .

Notes: SeeASPECT for computation of slope.

See Also: PERCENT SLOPE

DEGREE SLOPE

RELIEF

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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Surface

n.
s

pixel
DEGREE SLOPE (Degree Slope)

Syntax: DEGREE SLOPE (<raster>, <units>)

or

DEGREE SLOPE (<raster>, <xsize>, <ysize>)

Function Type: Neighborhood

Description: Computes the slope in degrees based on a 3 x 3 neighborhood around each pixel.<raster>  is
assumed to contain elevation values.

Either <units>  or <xsize>  and<ysize>  determine the relationship between the units of
elevation in the input<raster>  and the ground unit pixel size in the Working Window.

<units> , if present, must be aSTRING constant containing the name of the units of elevatio
<units>  should be "meters," "feet," "km," "yards," etc. A complete list of supported units i
contained in the file <$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 
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 elevation in<raster> . The Working Window does not
have to be georeferenced when<xsize>  and<ysize>  are used.

Data Types: <units>  is aSTRING constant.<xsize>  and<ysize>  are numeric scalars. The type of<raster>
determines the output type:

Object Types: <raster>  is aRASTER; <units>  is aSTRING constant.<xsize>  and<ysize>  areSCALAR .

Output is aRASTER with same number of layers as<raster> .

Notes: SeeSlope - Degrees for computation of slope.

See Also: PERCENT SLOPE

RELIEF

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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pixel
PERCENT SLOPE (Percent Slope)

Syntax: PERCENT SLOPE (<raster>, <units>)

or

PERCENT SLOPE (<raster>, <xsize>, <ysize>)

Function Type: Neighborhood

Description: Computes the slope as a percentage based on a 3 x 3 neighborhood around each pixel.<raster>
is assumed to contain elevation values.

Either <units>  or <xsize>  and<ysize>  determine the relationship between the units of
elevation in the input<raster>  and the ground unit pixel size in the Working Window.

<units> , if present, must be aSTRING constant containing the name of the units of elevatio
<units>  should be "meters," "feet," "km," "yards," etc. A complete list of supported units i
contained in the file<$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 
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 elevation in<raster> . The Working Window does not
have to be georeferenced when<xsize>  and<ysize>  are used.

Data Types: <units>  is aSTRING constant.<xsize>  and<ysize>  are numeric scalars. The type of<raster>
determines the output type.

Object Types: <raster>  is aRASTER; <units>  is aSTRING constant.<xsize>  and<ysize>  areSCALAR .

Output is aRASTER with same number of layers as<raster> .

Notes: SeeSlope - Percent for computation of slope.

See Also: DEGREE SLOPE

RELIEF

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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Surface

n.
s

pixel
RELIEF (Shaded Relief)

Syntax: RELIEF (<raster>, <azimuth>, <elevation>, <ambient>, <units>)

or

RELIEF(<raster>, <azimuth>, <elevation>, <ambient>, <xsize>,
<ysize>)

Function Type: Neighborhood

Description: Computes shaded relief based on a 3 x 3 neighborhood around each pixel.<raster>  is assumed
to contain elevation values.

Either <units>  or <xsize>  and<ysize>  determine the relationship between the units of
elevation in the input<raster>  and the ground unit pixel size in the Working Window.

<units> , if present, must be aSTRING constant containing the name of the units of elevatio
<units>  should be "meters," "feet," "km," "yards," etc. A complete list of supported units i
contained in the file <$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 
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 elevation in<raster> . The Working Window does not
have to be georeferenced when<xsize>  and<ysize>  are used.

Data Types: <units>  is aSTRING constant.<azimuth>, <elevation>, <ambient>, <xsize> , and<ysize>  are
numeric scalars. The type of<raster>  determines the output type:

Object Types: <raster>  is aRASTER; <units>  is aSTRING constant.<azimuth>, <elevation>, <ambient>,
<xsize> , and<ysize>  areSCALAR .

Output is aRASTER with same number of layers as<raster> .

See Also: ASPECT

PERCENT SLOPE

DEGREE SLOPE

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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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 seeStandard Rules.
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:

ACOS (Arccosine)

Syntax: ACOS (<arg1>)

Function Type: Point

Description: Computes the arccosine of<arg1> . The arccosine is the angle whose cosine is<arg1> . The
return angle is given in radians. To convert radians to degrees, use the following formula

radians x 180/π = degrees

Data Types:

Object Types: All object types, standard rules.

Example: ACOS (-0.5) equals 2.094 (or 2π/3 radians)

ACOS (-0.5) x 180/π equals 120 degrees

See Also: ASIN

COS

ACOSH

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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Trigonometric
ACOSH (Hyperbolic Arccosine)

Syntax: ACOSH (<arg1>)

Function Type: Point

Description: Computes the hyperbolic arccosine of<arg1> .

Data Types:

Object Types: All object types, standard rules.

Example: ACOSH (1) equals 0

See Also: COSH

ACOS

ASINH

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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ASIN (Arcsine)

Syntax: ASIN (<arg1>)

Function Type: Point

Description: Computes the arcsine of<arg1> . The arcsine is the angle whose sine is<arg1> . The returned
value is in radians. To convert radians to degrees, use the following formula:

radians x 180/π = degrees

Data Types:

Object Types: All object types, standard rules.

See Also: SIN

ASINH

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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Trigonometric
ASINH (Hyperbolic Arcsine)

Syntax: ASINH (<arg1>)

Function Type: Point

Description: Computes the hyperbolic arcsine of<arg1> .

Data Types:

Object Types: All object types, standard rules.

See Also: SINH

ASIN

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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ATAN (Arctangent)

Syntax: ATAN (<arg1>)

Function Type: Point

Description: Computes the arctangent of <arg1> . The arctangent is the angle whose tangent is<arg1> . The
result is in radians. To convert radians to degrees, use the following formula:

radians x 180/π = degrees

Data Types:

Object Types: All object types, standard rules.

Example: ATAN (1) equals 0.785 (π/4 radians)

ATAN (1) x 180/π equals 45 degrees

See Also: TAN

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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COS (Cosine)

Syntax: COS (<arg1>)

Function Type: Point

Description: Computes the cosine of<arg1> . Enter<arg1>  in radians. To convert degrees to radians, use t
following formula:

degrees xπ/180 = radians

Data Types:

Object Types: All object types, standard rules.

Example: COS (1.047197551196598) equals 0.5

COS (60 x π/180) equals 0.5, the cosine of 60 degrees

See Also: SIN

ACOS

COSH

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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COSH (Hyperbolic Cosine)

Syntax: COSH (<arg1>)

Function Type: Point

Description: Computes the hyperbolic cosine of<arg1> .

Data Types:

Object Types: All object types, standard rules.

Example: COSH (4) equals 27.308233

Notes: The formula for hyperbolic cosine is:

See Also: COS

ACOSH

SINH

EXP

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

x( )cosh ex e x–+
2

-------------------=
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SIN (Sine)

Syntax: SIN (<arg1>)

Function Type: Point

Description: Computes the sine of<arg1> . Enter<arg1>  in radians. To convert degrees to radians, use t
following formula:

degrees xπ/180 = radians

Data Types:

Object Types: All object types, standard rules.

Example: SIN (0.5236) equals 0.5

Notes: The sine ofπ is 0.

See Also: SINH

ASIN

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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SINH (Hyperbolic Sine)

Syntax: SINH (<arg1>)

Function Type: Point

Description: Computes the hyperbolic sine of<arg1> . You can use the hyperbolic sine function to
approximate a cumulative probability distribution.

Data Types:

Object Types: All object types, standard rules.

Example: SINH (1) equals 1.175201194

SINH (-1) equals -1.175201194

Notes: The formula for the hyperbolic sine is:

See Also: SIN

ASINH

COSH

EXP

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

x( )sinh ex e x––
2

------------------=
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TAN (Tangent)

Syntax: TAN (<arg1>)

Function Type: Point

Description: Computes the tangent of<arg1> . Enter<arg1>  in radians. To convert degrees to radians, us
the following formula:

degrees xπ/180 = radians

Data Types:

Object Types: All object types, standard rules.

Example: TAN (0.7853981634) equals 1.

TAN (45 x π/180) equals 1

See Also: ATAN

TANH

SINH

COSH

EXP

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported
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TANH (Hyperbolic Tangent)

Syntax: TANH (<arg1>)

Function Type: Point

Description: Computes the hyperbolic tangent of<arg1> .

Data Types:

Object Types: All object types, standard rules.

Example: TANH (-2) equals -0.96402758

TANH (0) equals 0

Notes: The formula for hyperbolic tangent is:

See Also: TAN

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX COMPLEX

COLOR COLOR

STRING not supported

x( )tanh e
x

e
x–

–
ex e x–+
-------------------=
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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 seeStandard Rules.
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SUMMARY (Cross Tabulation)

Syntax: SUMMARY (<zone_raster>, <class_raster>)

Function Type: Zonal

Description: Returns aMATRIX containing a cross tabulation of the two input rasters. In the returned ma
position[i, j]  (i.e., rowi, columnj) contains the number of pixels which have valuei in
<zone_raster > and valuej in <class_raster >. The values in<zone_raster>  are referred to as
“zones,” and the values in <class_raster>  as “classes.”

Data Types: <zone_raster > and <class_raster > must contain only unsigned integer values.

Object Types: <zone_raster>  and <class_raster > areRASTER. Output is aMATRIX 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.

Input Output Comments

BINARY INTEGER converted to INTEGER

INTEGER INTEGER

FLOAT not supported

COMPLEX not supported

COLOR not supported

STRING not supported
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ZONAL DIVERSITY (Zonal Diversity)

Syntax: ZONAL DIVERSITY (<matrix>)

or

ZONAL DIVERSITY (<matrix>, <ignoreoption>)

or

ZONAL DIVERSITY (<matrix>, <ignoreoption> <backgroundvalue>)

Function Type: Point

Description: The input <matrix > should be the output of the SUMMARY function. This function comput
the number of different values in each zone. The rows of <matrix > represent the zones, and th
columns represent the classes input to theSUMMARY function. This function returns aTABLE
containing the number of different classes contained in each zone.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted toINTEGER.
The output is alsoINTEGER:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

See Also: SUMMARY

DIVERSITY

FOCAL DIVERSITY

GLOBAL DIVERSITY

STACK DIVERSITY

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
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ZONAL MAJORITY (Zonal Majority)

Syntax: ZONAL MAJORITY (<matrix>)

or

ZONAL MAJORITY (<matrix>, <ignoreoption>)

or

ZONAL MAJORITY (<matrix>, <ignoreoption> <backgroundvalue>)

Function Type: Point

Description: The input <matrix > should be the output of theSUMMARY function. This function computes
the most commonly occurring value in each zone. The rows of <matrix > represent the zones,
and the columns represent the classes input to theSUMMARY function. This function returns a
TABLE  containing the most commonly occurring class value contained in each zone.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted toINTEGER.
The output is alsoINTEGER:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

See Also: SUMMARY

MAJORITY

FOCAL MAJORITY

GLOBAL MAJORITY

STACK MAJORITY

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
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ZONAL MAJORITY COUNT (Zonal Majority Count)

Syntax: ZONAL MAJORITY COUNT (<matrix>)

or

ZONAL MAJORITY COUNT (<matrix>, <ignoreoption>)

or

ZONAL MAJORITY COUNT (<matrix>, <ignoreoption> <backgroundvalue>)

Function Type: Point

Description: The input<matrix>  should be the output of theSUMMARY function. This function computes
the number of pixels in the most commonly occurring value in each zone. The rows of<matrix>
represent the zones, and the columns represent the classes input to theSUMMARY function.
This function returns aTABLE  containing the number of pixels in the most commonly occurri
class in each zone.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted toINTEGER.
The output is alsoINTEGER:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

See Also: SUMMARY

ZONAL MAJORITY

ZONAL MAJORITY FRACTION

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
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ZONAL MAJORITY FRACTION (Zonal Majority Fraction)

Syntax: ZONAL MAJORITY FRACTION (<matrix>)

or

ZONAL MAJORITY FRACTION (<matrix>, <ignoreoption>)

or

ZONAL MAJORITY FRACTION (<matrix>, <ignoreoption>
<backgroundvalue>)

Function Type: Point

Description: The input<matrix>  should be the output of theSUMMARY 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 input to theSUMMARY
function. This function returns aTABLE  containing the fraction of the total zone which overlap
the majority class in each zone.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted toINTEGER.
The output isFLOAT ; output values range from 0.0 to 1.0.

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

See Also: SUMMARY

ZONAL MAJORITY

ZONAL MAJORITY COUNT

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
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ZONAL MAX (Zonal Maximum from Summary)

Syntax: ZONAL MAX (<matrix>)

or

ZONAL MAX (<matrix>, <ignoreoption>)

or

ZONAL MAX (<matrix>, <ignoreoption> <backgroundvalue>)

Function Type: Point

Description: The input<matrix>  should be the output of theSUMMARY function. This function computes
the maximum class value in each zone. The rows of<matrix>  represent the zones, and the
columns represent the classes input to theSUMMARY function. This function returns aTABLE
containing the maximum class value in each zone.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted toINTEGER.
The output is alsoINTEGER:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

See Also:

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

SUMMARY MAX FOCAL MAX GLOBAL MAX

STACK MAX ZONAL MAX (from rasters)
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ZONAL MAX (Zonal Maximum from Two Rasters)

Syntax: ZONAL MAX (<zone_raster>, <value_raster>)

or

ZONAL MAX (<zone_raster>, <value_raster>, <ignoreoption>)

or

ZONAL MAX (<zone_raster>, <value_raster>, <ignoreoption>
<backgroundvalue>)

Function Type: Zonal

Description: This function finds the maximum value in<value_raster>  which overlays each zone of
<zone_raster> . This function returns aTABLE  containing one row per zone. Rowi of the
returned table contains the maximum value from<value_raster>  of all pixels which have value
i in <zone_raster> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.

Data Types: <zone_raster>  may be any numeric type, and is converted toINTEGER. <backgroundvalue>
may be any numeric type. The output type is the same as the type of<value_raster> :

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: <zone_raster>  and<value_raster>  areRASTER. The result is aTABLE . The number of rows
in the outputTABLE  is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

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

See Also:

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

SUMMARY MAX FOCAL MAX GLOBAL MAX

STACK MAX ZONAL MAX (from summary)
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ZONAL MEAN (Zonal Mean from Summary)

Syntax: ZONAL MEAN (<matrix>)

or

ZONAL MEAN (<matrix>, <ignoreoption>)

or

ZONAL MEAN (<matrix>, <ignoreoption> <backgroundvalue>)

Function Type: Point

Description: The input<matrix>  should be the output of theSUMMARY function. This function computes
the mean class value in each zone. The rows of<matrix>  represent the zones, and the column
represent the classes input to theSUMMARY function. This function returns aTABLE
containing the mean class value in each zone.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted toINTEGER.
The output isFLOAT :

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

See Also:

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

SUMMARY MEAN FOCAL MEAN GLOBAL MEAN

STACK MEAN ZONAL MEAN (from rasters)
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ZONAL MEAN (Zonal Mean from Two Rasters)

Syntax: ZONAL MEAN (<zone_raster>, <value_raster>)

or

ZONAL MEAN (<zone_raster>, <value_raster>, <ignoreoption>)

or

ZONAL MEAN (<zone_raster>, <value_raster>, <ignoreoption>
<backgroundvalue>)

Function Type: Zonal

Description: This function finds the mean of all values in<value_raster>  which overlay each zone of
<zone_raster> . This function returns aTABLE  containing one row per zone. Rowi of the
returned table contains the mean value from<value_raster>  of all pixels which have valuei in
<zone_raster> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.

Data Types: <zone_raster>  may be any numeric type, and is converted toINTEGER. <backgroundvalue>
may be any numeric type.<value_raster>  may beINTEGER or FLOAT . The output type is
FLOAT .

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: <zone_raster>  and<value_raster>  areRASTER. The result is aTABLE . The number of rows
in the outputTABLE  is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

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

See Also:

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

SUMMARY MEAN FOCAL MEAN GLOBAL MEAN

STACK MEAN ZONAL MEAN (from summary)
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ZONAL MEDIAN (Zonal Median)

Syntax: ZONAL MEDIAN (<matrix>)

or

ZONAL MEDIAN (<matrix>, <ignoreoption>)

or

ZONAL MEDIAN (<matrix>, <ignoreoption> <backgroundvalue>)

Function Type: Point

Description: The input<matrix>  should be the output of theSUMMARY function. This function computes
the statistical median class value in each zone. The rows of<matrix>  represent the zones, and
the columns represent the classes input to theSUMMARY function. This function returns a
TABLE  containing the statistical median class value in each zone.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted toINTEGER.
The output is alsoINTEGER:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

See Also: SUMMARY

MEDIAN

FOCAL MEDIAN

STACK MEDIAN

GLOBAL MEDIAN

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
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ZONAL MIN (Zonal Minimum from Summary)

Syntax: ZONAL MIN (<matrix>)

or

ZONAL MIN (<matrix>, <ignoreoption>)

or

ZONAL MIN (<matrix>, <ignoreoption> <backgroundvalue>)

Function Type: Point

Description: The input<matrix>  should be the output of theSUMMARY function. This function computes
the minimum class value in each zone. The rows of<matrix>  represent the zones, and the
columns represent the classes input to theSUMMARY function. This function returns aTABLE
containing the minimum class value in each zone.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted to
INTEGER.The output is alsoINTEGER:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

See Also:

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

SUMMARY MIN FOCAL MIN GLOBAL MIN

STACK MIN ZONAL MIN (from rasters)
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ZONAL MIN (Zonal Minimum from Two Rasters)

Syntax: ZONAL MIN (<zone_raster>, <value_raster>)

or

ZONAL MIN (<zone_raster>, <value_raster>, <ignoreoption>)

or

ZONAL MIN (<zone_raster>, <value_raster>, <ignoreoption>
<backgroundvalue>)

Function Type: Zonal

Description: This function finds the minimum value in<value_raster>  which overlays each zone of
<zone_raster> . This function returns aTABLE  containing one row per zone. Rowi of the
returned table contains the minimum value from<value_raster>  of all pixels which have value
i in <zone_raster> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.

Data Types: <zone_raster>  may be any numeric type, and is converted toINTEGER. <backgroundvalue>
may be any numeric type. The output type is the same as the type of<value_raster> :

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: <zone_raster>  and<value_raster>  areRASTER. The result is aTABLE . The number of rows
in the outputTABLE  is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

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

See Also:

Input Output Comments

BINARY BINARY

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported

SUMMARY MIN FOCAL MIN GLOBAL MIN

STACK MIN ZONAL MIN (from summary)
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ZONAL RANGE (Zonal Range from Summary)

Syntax: ZONAL RANGE (<matrix>)

or

ZONAL RANGE (<matrix>, <ignoreoption>)

or

ZONAL RANGE (<matrix>, <ignoreoption> <backgroundvalue>)

Function Type: Point

Description: The input<matrix>  should be the output of theSUMMARY function. This function computes
the range between the minimum and maximum class values in each zone. The rows of<matrix>
represent the zones, and the columns represent the classes input to theSUMMARY function.
This function returns aTABLE  containing the range between the minimum and maximum cl
values in each zone. Range is computed as:

MIN - MAX + 1

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted toINTEGER.
The output is alsoINTEGER:

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

See Also: SUMMARY

ZONAL RANGE (from rasters)

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
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ZONAL RANGE (Zonal Range from Two Rasters)

Syntax: ZONAL RANGE (<zone_raster>, <value_raster>)

or

ZONAL RANGE (<zone_raster>, <value_raster>, <ignoreoption>)

or

ZONAL RANGE (<zone_raster>, <value_raster>, <ignoreoption>
<backgroundvalue>)

Function Type: Zonal

Description: This function finds the range of values in <value_raster>  which overlay each zone of
<zone_raster> . This function returns aTABLE  containing one row per zone. Rowi of the
returned table contains the range of values from<value_raster> of all pixels which have value
i in <zone_raster> . If <value_raster>  is INTEGER or BINARY , the range is computed as:

MAX - MIN + 1

If <value_raster>  is FLOAT , the range is computed as:

MAX - MIN

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.

Data Types: <zone_raster>  may be any numeric type, and is converted toINTEGER. <backgroundvalue>
may be any numeric type. The output type depends on the type of<value_raster> :

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: <zone_raster>  and<value_raster>  areRASTER. The result is aTABLE . The number of rows
in the outputTABLE  is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

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

See Also: SUMMARY ZONAL RANGE (from summary

Input Output Comments

BINARY INTEGER converted to INTEGER

INTEGER INTEGER

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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ZONAL SD (Zonal Standard Deviation from Summary)

Syntax: ZONAL SD (<matrix>)

or

ZONAL SD (<matrix>, <ignoreoption>)

or

ZONAL SD (<matrix>, <ignoreoption> <backgroundvalue>)

Function Type: Point

Description: The input<matrix>  should be the output of theSUMMARY function. This function computes
the standard deviation of the class values in each zone. The rows of<matrix>  represent the
zones, and the columns represent the classes input to theSUMMARY function. This function
returns aTABLE  containing the standard deviation of the class values in each zone.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted toINTEGER.
The output isFLOAT :

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

Notes: Equivalent to:

ZONAL STANDARD DEVIATION (<matrix>)
ZONAL STANDARD DEVIATION (<matrix>, <ignoreoption>)
ZONAL STANDARD DEVIATION (<matrix>, <ignoreoption>
<backgroundvalue>)

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
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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: ZONAL SD (<zone_raster>, <value_raster>)

or

ZONAL SD (<zone_raster>, <value_raster>, <ignoreoption>)

or

ZONAL SD (<zone_raster>, <value_raster>, <ignoreoption>
<backgroundvalue>)

Function Type: Zonal

Description: This function finds the standard deviation of all values in<value_raster>  which overlay each
zone of<zone_raster> . This function returns aTABLE  containing one row per zone. Rowi of
the returned table contains the standard deviation from<value_raster>  of all pixels which have
valuei in <zone_raster> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.

Data Types: <zone_raster>  may be any numeric type, and is converted toINTEGER. <backgroundvalue>
may be any numeric type.<value_raster>  may beINTEGER or FLOAT . The output type is
FLOAT .

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: <zone_raster>  and<value_raster>  areRASTER. The result is aTABLE . The number of rows
in the outputTABLE  is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

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

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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See Also: SUMMARY

ZONAL STANDARD DEVIATION (from summary)

SD

FOCAL SD

GLOBAL SD

STACK SD
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ZONAL STANDARD DEVIATION (from Summary)

Syntax: ZONAL STANDARD DEVIATION (<matrix>)

or

ZONAL STANDARD DEVIATION (<matrix>, <ignoreoption>)

or

ZONAL STANDARD DEVIATION (<matrix>, <ignoreoption>
<backgroundvalue>)

Function Type: Point

Description: The input<matrix>  should be the output of theSUMMARY function. This function computes
the standard deviation of the class values in each zone. The rows of<matrix>  represent the
zones, and the columns represent the classes input to theSUMMARY function. This function
returns aTABLE  containing the standard deviation of the class values in each zone.

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input classes in th
computation,IGNORE indicates to ignore a background class.<backgroundvalue>  specifies
the background class to be ignored. If<backgroundvalue>  is not present, zero is used as the
background class.

Data Types: <matrix>  and<backgroundvalue>  may be any numeric type, and are converted toINTEGER.
The output isFLOAT :

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: The result isTABLE . The number of rows in the outputTABLE  is the same as the number of
rows in<matrix> , which is the number of zones.

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

Notes: Equivalent to:

ZONAL SD (<matrix>)
ZONAL SD (<matrix>, <ignoreoption>)
ZONAL SD (<matrix>, <ignoreoption> <backgroundvalue>)

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
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See Also: SUMMARY

ZONAL SD (from rasters)

ZONAL STANDARD DEVIATION (from rasters)

SD

FOCAL SD

GLOBAL SD

STACK SD
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ZONAL STANDARD DEVIATION (from Two Rasters)

Syntax: 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>)

Function Type: Zonal

Description: This function finds the standard deviation of all values in<value_raster>  which overlay each
zone of<zone_raster> . This function returns aTABLE  containing one row per zone. Rowi of
the returned table contains the standard deviation from<value_raster>  of all pixels which have
valuei in <zone_raster> .

<ignoreoption>  is eitherUSEALL  or IGNORE. USEALL  indicates to use all input values in the
computation,IGNORE indicates to ignore a background value.<backgroundvalue>  specifies
the background value to be ignored. If<backgroundvalue>  is not present, zero is used as th
background value.

Data Types: <zone_raster>  may be any numeric type, and is converted toINTEGER. <backgroundvalue>
may be any numeric type.<value_raster>  may beINTEGER or FLOAT . The output type is
FLOAT .

<ignoreoption>  is one of the keywordsUSEALL  or IGNORE.

Object Types: <zone_raster>  and<value_raster>  areRASTER. The result is aTABLE . The number of rows
in the outputTABLE  is (GLOBAL MAX (<zone_raster>) + 1 ), i.e., the number of zones.

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

Input Output Comments

BINARY not supported

INTEGER FLOAT

FLOAT FLOAT

COMPLEX not supported

COLOR not supported

STRING not supported
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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
Reference Manual 331



332 ERDAS Spatial Modeler Language



Section III
Indexes

Index of Symbols

Symbol Usage

! Factorial

!= Inequality

!~ Case Insensitive String Inequality

& Bitwise And

&& Logical And

* Multiplication

** Raise to Power

+ Addition

- Subtraction
Negation

/ Division

// Concatenation

. Map Raster Through Descriptor Column

:: Read Descriptor Column or Color Table
See TABLE Declarations,Descriptors 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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uld
Index of Keywords The followingkeywords  are interpreted to have special meaning by the Modeler, and sho
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 Declarations,Area Of Interest Specification
See Vector Declarations,Area Of Interest Specification

AS SeeVIEW statement

ASIN Arcsine

ASINH Hyperbolic Arcsine

ASPECT Aspect

ATAN Arctangent

ATHEMATIC See RASTER Declarations,Layer Type Parameters

BILINEAR See RASTER Declarations,Interpolation Parameters
SeeSET DEFAULT INTERPOLATION statement

BIN See RASTER Declarations,Bin Function Specification

BINARY Data Type Specifier
Convert to BINARY

BINS See RASTER Declarations,Bin Function Specification

BIT See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

BOUNDARY Boundary

C128 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

C64 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

CAT Concatenate Strings

CATEGORICAL See RASTER Declarations,Layer Type Parameters

CEIL Ceiling

CELLAREA Area of Grid Cells

CELLSIZE SeeSET CELLSIZE statement
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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 Declarations,Descriptors and Color Tables
See:(Read Descriptor Column or Color Table)

COMPLEX Data Type Specifier
Convert to COMPLEX

COMPLEX_DOUBLE See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

COMPLEX_SINGLE See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

COMPONENTS SeePRINCIPAL COMPONENTS

CONDITIONAL Conditional

CONJ Complex Conjugate

CONTINUOUS See RASTER Declarations,Layer Type Parameters

CONVOLUTION See RASTER Declarations,Interpolation 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 Declarations,Interpolation Parameters
SeeSET DEFAULT INTERPOLATION statement

DEBUG For Internal Use Only

DEFAULT Binary Constant, Equals 1 or TRUE

DEGREE SeeDEGREE SLOPE

DELETE Reserved for Future Use

DELETE_IF_EXISTING See RASTER Declarations,Existence Parameters

DELROWS Delete Rows from Sieved Descriptor Column

DELTA Delta

Keyword Usage
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DENSITY Local Density
SeeFOCAL DENSITY

DESCRIPTOR See TABLE Declarations,Descriptors and Color Tables

DEVIATION SeeSTANDARD DEVIATION
SeeFOCAL STANDARD DEVIATION
SeeGLOBAL STANDARD DEVIATION
SeeSTACK STANDARD DEVIATION
SeeZONAL STANDARD DEVIATION

DIRECT SeeRASTER Declarations,Bin Function Specification
SeeDIRECT LOOKUP

DIST Distance

DIVERSITY Local Diversity
SeeFOCAL DIVERSITY
SeeGLOBAL DIVERSITY
SeeSTACK DIVERSITY
SeeZONAL DIVERSITY

DOUBLE See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

EDGE See Raster Declarations,Edge Extension Specification

EIGENMATRIX Compute Matrix of Eigenvectors

EIGENVALUES Compute Table of Eigenvalues

EITHER SeeEITHER...IF...OR....OTHERWISE

ELSE SeeFlow Control, Conditional Branching

EQ Equality

EVEN Test if Even

EXP Exponential

F32 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

F64 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

FALSE Binary Constant, Equals 0

FILE See RASTER Declarations,Using Files
See RASTER Declarations,Window Specification
SeeSET WINDOW statement

FILL See Raster Declarations,Edge Extension Specification

FLOAT Data Type Specifier
Convert to FLOAT

FLOAT_DOUBLE See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

Keyword Usage
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FLOAT_SINGLE See RASTER Declarations,Data 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 Declarations,Bin 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 Declarations,Statistics 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 Declarations,Access Parameters

INTEGER Data Type Specifier
Convert to INTEGER

INTENS Get Intensity from RGB

INTERPOLATION See RASTER Declarations,Interpolation Parameters
SeeSET DEFAULT INTERPOLATION statement

INTERSECTION SeeSET WINDOW statement

INV Multiplicative Inverse

Keyword Usage
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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 Declarations,Bin Function Specification

LINEARCOMB Linear Combination

LOG Natural Logarithm
See RASTER Declarations,Bin 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 Declarations,Window 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

Keyword Usage
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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 Declarations,Interpolation Parameters
SeeSET DEFAULT INTERPOLATION statement

NEIGHBOR See RASTER Declarations,Interpolation Parameters
SeeSET DEFAULT INTERPOLATION statement

NEW See RASTER Declarations,Existence Parameters

NONE SeeSET AOI statement
See Raster Declarations,Area 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 Declarations,Existence Parameters

OR Logical OR
SeeEITHER...IF...OR....OTHERWISE

ORIGIN SeeSET DEFAULT ORIGIN statement

Keyword Usage
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OTHERWISE SeeEITHER...IF...OR....OTHERWISE

OUTPUT See RASTER Declarations,Access Parameters

PERCENT SeePERCENT SLOPE

PI Float Constant

PICK Pick (Get nth Item on List)

PIXEL See RASTER Declarations,Window 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 Declarations,Edge 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 Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

S32 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

S8 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

SATUR Get Saturation from RGB

SCALAR Object Type Specifier

Keyword Usage
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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 SeeMATRIX SERIES
SeeTABLE SERIES

SET SeeSetting Windows
SeeOther SET statements

SHOW SHOW statement

SIEVETABLE Get Sieve Lookup Table

SIGN Sign

SIGNED See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

SIGNED_16_BIT See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

SIGNED_32_BIT See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

SIGNED_8_BIT See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

SIN Sine

SINC Sinc

SINGLE See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

SINH Hyperbolic Sine

SLOPE SeeDEGREE 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 SeeSET DEFAULT STATISTICS statement

STEP Step

Keyword Usage
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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 Declarations,Layer Type Parameters

TILESIZE SeeSET TILESIZE statement

TO See RASTER Declarations,Bin Function Specification

TRI Triangle

TRUE Binary Constant, Equals 1

TRUNC Truncate

U1 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

U16 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

U2 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

U32 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

U4 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

U8 See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

UNION SeeSET WINDOW statement

UNLESS SeeFlow Control, Conditional Branching

UNSIGNED See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

UNSIGNED_1_BIT See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

Keyword Usage
342 ERDAS Spatial Modeler  Language



Index of Keywords
UNSIGNED_16_BIT See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

UNSIGNED_2_BIT See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

UNSIGNED_32_BIT See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

UNSIGNED_4_BIT See RASTER Declarations,Data Type Parameters
SeeSET DEFAULT <datatype> statement

UNSIGNED_8_BIT See RASTER Declarations,Data 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 Declarations,Statistics 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 Declarations,Window Specification
See VECTOR Declarations,Window Specification

WRITE WRITE statement

ZONAL RANGE Zonal Range from Summary or from two Rasters

Keyword Usage
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