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GEQSPATIAL About This Release

This document describes the enhancements for ERDAS IMAGINE, including IMAGINE Photogrammetry (formerly
LPS Core) and ERDAS ER Mapper. Although the information in this document is current as of the product release,
see the Hexagon Geospatial Support website for the most current version.

This release includes both enhancements and fixes. For information on fixes that were made to ERDAS IMAGINE
for this release, see the Issues Resolved section.

This document is only an overview and does not provide all of the details about the product's capabilities. See the
online help and other documents provided with ERDAS IMAGINE for more information.

ERDAS IMAGINE® performs advanced remote sensing analysis and spatial modeling to create new information. In
addition, with ERDAS IMAGINE, you can visualize your results in 2D, 3D, movies, and on cartographic-quality map
compositions. The core of the ERDAS IMAGINE product suite is engineered to scale with your geospatial data
production needs. Optional modules (add-ons) providing specialized functionalities are also available to enhance
your productivity and capabilities.

IMAGINE Essentials® is the entry-level image processing product for map creation and simple feature collection
tools. IMAGINE Essentials enables serial batch processing.

IMAGINE Advantage® enables advanced spectral processing, image registration, mosaicking and image analysis,
and change detection capabilities. IMAGINE Advantage enables parallel batch processing for accelerated output.

IMAGINE Professional® includes a production toolset for advanced spectral, hyperspectral, and radar processing,
and spatial modeling. Includes ERDAS ER Mapper.

ERDAS IMAGINE 2016 has been tested and declared Supported on the Windows 10 Pro (64-bit) operating
system.

ERDAS IMAGINE has been tested against several such technologies: Microsoft® Application Virtualization
5.0.1104.0 and Citrix XenApp® 6.5 and 7.6. While ERDAS IMAGINE 2016 is supported with Microsoft Application
Virtualization, it is considered Viable with XenApp Session Virtualization.

In light of many concerns regarding the security implications of installing a Java Runtime, Java (v 1.7.0.80) is now
an optional (and turned off by default) feature in the ERDAS IMAGINE install wizard. Java is only required for the
workflow of publishing Spatial Models as Web Processing Services (WPS) to an APOLLO Professional server.

May 26, 2016 10
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One of the key development areas targeted for this release of ERDAS IMAGINE was to continue the development

of Spatial Modeler in order to provide ever increasing levels of flexibility for users to implement new geoprocessing
algorithms, to customize ERDAS IMAGINE,and t o publish new products via Hex
based Smart M.Apps. To this end, over a hundred new or improved operators have been added to Spatial

Modeler, along with other improvements aimed at producing a more flexible and fully featured geoprocessing

capability that covers not only raster-based functionality, but also point cloud and vector-feature functionality.

The standard approach with new versions of a software application is for files to be backward compatible (i.e. the
new version of software works with files produced by older versions). Hexagon Geospatial also attempts to make
our software products forward compatible if possible (i.e. files produced in new versions of software work in old
versions of software). But forward compatibility can never be guaranteed because new software has new
capabilities. If you create a model that uses an operator that is not present in older versions of the software - that
model will not work in the older software.

With the release of ERDAS IMAGINE 2016 there is so much new functionality in Spatial Modeler (e.g. over a
hundred new operators) that models created in ERDAS IMAGINE 2016 cannot work in prior versions. But old
models will work in ERDAS IMAGINE 2016 (until you save any edits in 2016 at which point they become v2016
files).

Hexagon Geospatial has added over a hundred new operators to Spatial Modeler. This section is an alphabetical
listing of the new (or modified) operators with a brief description of their capabilities. Please refer to the ERDAS
IMAGINE 2016 Help for full details of each operator, as well as to the Hexagon Geospatial Community / Spatial
Recipes page for examples of Spatial Models which use many of these capabilities.

Featuresin & #_I

AttributeName & Add C» Features Qut

Table gAttribute By
Order

Adds a new attribute field name to the input Features object and populates the new attribute with values from an
input table.

If a raster is being stretched through a lookup table (LUT) this operator provides a means to efficiently approximate
new statistics for the output raster without having to actually calculate statistics.

Statsln & |
> StatsOut
LUT &

Adjust Stats

May 26, 2016 11
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The Adjust Stats operator adjusts the input RasterStats using the input lookup table. The output StatsOut contains
the RasterStats after the adjustment. If Statsin contains the statistics for a Raster, StatsOut will contain
approximate statistics for that Raster as mapped through the lookup table using the Direct Lookup operator.
Adjusting statistics in this manner is likely more efficient than recomputing statistics with the Statistics operator on
the output Raster.

Rasterln €& j

CovarianceMatrix © C> RasterQut

Means OAnomeg
Detection

Anomaly Detection is the process of searching an input image to identify pixels that have spectral signatures that
deviate markedly from most other pixel spectra in the image (the background spectra). This operator applies
Anomaly Detection to RasterIln, which must be multispectral (that is, its band count is larger than 1), and generates
a single-band continuous raster where pixels with higher values are considered more anomalous.

Enables an AOI (area of interest) to be input to a Spatial Model. This would most frequently be used in conjunction
with the Apply AOI operator to mask a raster stream.

Rasterln &
_:E RasterQOut

AOI Input a5 Cpooly A

This operator sets up the parameters needed for Automatic Point Matching (APM). The output from this operator is
used as one of the inputs to the Automatic Point Match operator.

The Apply AOI operator applies an AOI, or area of interest, to the input Raster. This either includes or excludes the
pixels within the AOI, determined by whether the Invert port is set to true or false. Inputs for this operator include a
Raster through Rasterln, an AOI through AOI, and a Boolean through Invert. The output is the modified Raster
through RasterOut.

Rasterin & |,
SensorMame © > RasterOut

IndexMame OAPP'Y Index

Apply an index (band ratio, or image algebra, operation) to the pixels of a raster. This operator provides easy
access to all the standard indices built into ERDAS IMAGINE which are applicable to a given sensor type (based
on the wavelengths covered by that sensor).

May 26, 2016 12
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Rasterln &

Mask & > RasterCut
fafsa GAppIyEMask

The Apply Mask operator applies a mask Mask to the input raster Rasterln. Based on the pixel values of Mask,
and the boolean Invert, output pixels of RasterOut are either the same as RasterlIn, or are set to NoData.

Inputl ¢ -—

Input2 ¢ > AreEqual
DAre Dictionanes

Exclusions
Equal

Use the Are Dictionaries Equal operator to compare two Dictionary objects' elements. If all of the elements have
the same names and values, true is set on the AreEqual port. If they do not, then false is set on the port.

Dictionaries are a new concept introduced with this version of ERDAS IMAGINE to store and use Name / Value
pairs. For example, image metadata is often stored as such Name / Value pairs, such as SPACECRAFT_ID =
LANDSAT_8 and SENSOR_ID = OLI_TIRS. Dictionaries can therefore be used to store, use and modify such
pairings.

Input] ¢ -
P = > ArcEqual
Input2 ©

Are Equal

Use the Are Equal operator to determine if two inputs are equivalent, that is, that they share the same value but do
not necessarily have the same datatype. The inputs for this operator can be of any datatype except Raster, Vector,
Features, Point Cloud, Attribute Table, or Metadata.

Georeferencingln © g \

\#-" > GeoreferencingOut
ElevationFilename C>Associate
Elevation

The Associate Elevation operator allows you to specify the elevation source for a CoordinateOperation that
considers elevation. The output, GeoreferencingOut, is a CoordinateOperation object that includes either a
constant elevation or a reference to an elevation (DEM) filename. Associating a DEM with a CoordinateOperation
that has a 3D component may improve the accuracy of orthorectification when that CoordinateOperation is used
with operators such as Warp and Orthorectify.

Rasterln & %

Metadata > Attach
Metadata

RasterOut

» J May 26, 2016 13
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Attaches Metadata to RasterIn. Any existing metadata is replaced. If no Metadata is supplied, RasterOut will have
no attached metadata.

Metadata is the details of the data of a Raster. In ERDAS IMAGINE, general metadata can be viewed using the
Metadata tool. The metadata in IMAGINE is stored as Metadata data type, which is a specialized Dictionary which
handles only metadata.

Spatial Modeler handles all the non-general metadata. When you want to access the general metadata of a Raster
in Spatial Modeler, use the Raster Information operator.

N
SpatialDataln & i
B > SpatialDataOut
VerticalCRS ¢ Attach
Vertical CRS

Attaches a Vertical coordinate reference system (CRS) to the input SpatialDataln. Currently this can be applied to
raster or features data types.

VerticalCRS may be a single CoordinateReferenceSystemID, in which case it is attached to the default elevation
band (in the case of raster) or the primary geometry field type (in the case of features). It may also be a List
containing multiple CoordinateReferenceSystemIDs, in which case the number of elements in the list must be the
same as the number of bands, or geometry field types, of SpatialDataln.

RasterFilenames ¢ & ImagePoints
SensorModelMame &

ReportFilenameln & Automatc > ReportFilenameOut

Point Match

Generates tie points from a list of images that have associated RPC model information. Commonly used to
generate tie points to be used in the Data Triangulation operator.

Creates a Bool which can be set to True or False.

Create a boundary consisting of an upper-left x,y, lower-right X,y and a coordinate reference system (CRS). Data
passing downstream of this operator will be constrained to the spatial extent and CRS specified (unless acted
upon by another operator which manipulates extent and CRS).

This operator detects changes between the images in a SAR image pair by identifying anomalous pixels in a
coherence image derived from the pair.

May 26, 2016 14
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ReferenceFilename .‘
MatchFilename & 4@»
ReferenceSubsetFi_Ienﬂmeln (o3
MﬁtchSubsetFHerjﬁmeIn C5ubset SAR
BoundingBox

[ Image Pair

> '
J > @

Coregister | CoherenceFilenameln
SﬁR'maQE[ 2 OFom SAR
Pair & CImage Pair
<

ChangeFilenameln &

CoregisteredFilenameln
10

&4
25

o > ChangeFilenameOut
Change From
47 & Coherence

CHIP TO NITF
Filenames
ChippingMethod
CalculateStatistics [T_[ Raster
CalculateRSETs 1
BoundingBox NITFFilenameOut

NITFFil i
PENAMEN o chip to NITF

Chips and cores input imagery and graphic overlays into a NITF file.

CLASS NAME TO PIXEL VALUES

Raster &J

ClassName @ . Name PixelValues
ClassColumnName To Pixel
Values

Given a known Class Name, this operatdurns the pixel value (DN that class name in a given thematic
raster image.

COHERENCE FROM SAR IMAGE PAIR
This operator generates a coherence image from a co-registered SAR image pair (see Change from Coherence
above)

COLOR RAMP INPUT

Filename & = > ColorTable
Color Ramp
Input

Reads a color ramp from a LUT file and outputs a Color Table.

COMPUTE AFFINE APPROXIMATION
This operator computes an affine approximation between ground space and image space.

May 26, 2016 15
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Georeferencing ©

TransformArea @Compute Affine
Appraximation

C Affine

The affine transformation will be based on all the vertices of the features or four corners of the boundary specified
in TransformArea. The TransformArea can be either in ground space or in image space. if a point is in image
space, then a ground space point will be computed using the specified Georeferencing; if a point is in ground
space, then an image space point will be computed using the specified Georeferencing. With all the vertices
having both image space points and their corresponding ground space points, a 6 parameter affine approximation
will be calculated for converting ground space coordinates to image space coordinates.

‘-21 > Georeferencing

C» Error
TransformType @ Compute ~, £q0 jnits
Transfom

ControlPoints

This operator takes control points and their measurements in an image and creates a transform from the image
coordinate system to the control point coordinate system.

Convertghe data onthe Input port to the specified DataType.

Input & _E & Output

DataType &
P Convert

Rasterln ¢ m

PixelType @ Convert
Raster Type

C> RasterOut

Convertsaraster to the specified pixel type. The pixel typdrabterOut will be set to PixelType. Any pixel
values of the input raster that fall outside of the valid range of the specified output PixelType will be clipped to the
valid range.

Input & ﬁ*

tue & —— & Features
4 c’.}Con'«'ert To
Features

The modern equi val en fTakesfas IMp&R @& thénmatic raster and eonverts contiguous groupings
of classes (pixels with the same thematic value) to create geometry based Features. The isClumped flag
determines if the operator needs to clump the Input thematic raster prior to converting to Features. Attribute fields
are copied from the input raster to the output features.
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CONVERT TO RASTER

Input & /*"I C> Raster
Convert To

Raster

The modern equi val en Readsfinpul featues ao an ADlpconReststd raste and returns raster
data. If the input is features, an attribute of the features can be selected to be used for the output raster value.

COORDINATE TRANSFORMATION

Featuresin &

TargetCRS ¢ Coordinate
Transformation

C» FeaturesOut

Transforms the specified geometry field(s) of the input features to the specified target coordinate system. It
supports 3D coordinate transformation.

COORDINATEREFERENCESYSTEMID INPUT

%:] & Output
CoordinateReferenceSystem|D Input

Creates a CoordinateReferenceSystemID. Double-click the operator to open its configuration dialog.
COPY FILE TO DIRECTORY

Filenameln &
- > FilenameOut
OutputDirectory ©Caopy File To
Directory

TheCopy File To Directory operator copies the input file and all its subfolders to the specified Directory. All of
the input File's attributes are copied and remain the same on the copied version of the file. However, associated
auxiliary files are not copied. If the specified Directory on the OuputDirectory port does not exist, the operator will
create the Directory.

COREGISTER SAR IMAGE PAIR
This operator co-registers an interferometric image pair. See Change from Coherence above.

CREATE COLOR RAMP
This operator generates a color ramp wiNbmLevels colors for a particular raster dataset. The output is a color
Table whose size is determined by NumBins or by a Histogram (or RasterStats).
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Histogram <
NumBins C
Value &
Langest Cr =
StartColor & ™% & ColorRampOut
EndColor &
NumlLevels €

StartValue
EndValue C,Create Color

Ramp

The operator also supports the use of absolute data start and end values to be associated with the start and end
colors, thereby providing a means to create color ramped raster data which is standardised across different
datasets.

CREATE GEOSPATIAL PDF

RasterList & [l
OwerlayList &
CompressionType ¢ Create

. Geospatial
PDFFilenameln & PDF

C» PDFFilenameCut

Creates a Geospatial PDF file from input imagery and vector oveflagsesulting Geospatial PDF will retain the
inputs as separate layers in the PDF file, enabling control over whether theysptayaid or hidden when
displayed in a PDF Reader.

CREATE MAP COMPOSITION

InputList & )

BoundingBox & 4
MapTemplateFilename ¢ ot Map
MapFilenameln C’CDmstit'm

¢ MapFilenameOut

Creates a map composition for multiple raster inputs and graphic overlay files. Optionally a Map Template can be
used to control the size and layout of the map composition that is created.

CREATE RSETS

Filenameln & =ud Cr FilenameOut
Create
RSETs

TheCreate RSETs operator computes NITF RSETs, or NITF-style reduced resolution set, for any image type. The
input for this operator is an image type through Filenameln. The output are RSETs, R1, R2, R3, and so forth,
depending on the size of the input.

CREATE TEMP FILENAME

Extension - Filename

Create
Temp
Filename
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TheCreate Temp Filename operator creates a name for a temporary file in the containing Model's temporary
directory. The output Filename can be used as a File throughout the Model. Once the Model is finished running, or
is destroyed, the temporary file is automatically deleted.

Filename ¢ _E > Data
Data Input

Use theData Input operator to take in any JSON (JavaScript Object Notation) text file of a single element and
output that element for use in the Spatial Model Editor. This operator can take in one element of a persistable data
type at a time.

Filenameln & ["35

Data &
Data Output

Use theData Output operator to save data from the Spatial Modeler to a text file in JSON (JavaScript Object
Notation) format. The Filenameln port takes in the location and filename to use for the output. By default, this
operator saves the output as a .json file.

RasterFilenames
SensorModelName
ControlPointsln
ModelFilenameTemplateln
TransformFilenameln
ReportFilenameln

» C> ControlPoints Chut
itk > ModelFilenameTemplateOut
> TransformFilenameOut

_Data & RepontFilenameOut
Trnangulation

QUOeeQ

Performs triangulation of RPC models using a polynomial-based refinement method based on the input control
points. The output includes the adjusted model parameters, model transforms and triangulated points whose
ground coordinates are defined in the Geographic (Lat/Lon) coordinate system using WGS 84 as the horizontal
and vertical datum, degrees as the horizontal units, and meters as the vertical units. This operator supports only
those RPC models with the coordinate reference system defined in Geographic (Lat/Lon) using WGS 84 as the
horizontal and vertical datum, degrees as the horizontal units, and meters as the vertical units.

C> Cutput
DateTime
Input

Creates a DateTime. Double-click the operator to open its configuration dialog. The Enter Date, Time and Time
Zone dialog opens.
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Enter Date, Time and Ti...

Date pnnnyfmmyfdd) Time (hh:mrm:ss)

2016/04/08 03:34:00
Time Zone
(UTC) Coordinated Universal W

2016-04-08T09:34:00

Cancel Help

Rasterlin
Raster2in
GridRule
CellSizeRule Define
WindowRule © C> Raster20ut

CRSRule eFrocessing
Area

C> Raster1Out

G0

Defines the Processing Area for raster processing, including the characteristics of the area such as extent,
projected coordinate system, pixel size, etc.

Double-click the operator to bring up the Define Processing Area dialog to set options. Input port visibility and
requirements are highly interdependent, so it is much easier to use the dialog to set options rather than setting
options from the Properties pane. Clicking OK from the dialog will set values on input ports, and show or hide ports
depending on the options selected. Input ports may be connected afterward if necessary.

This operator replaces much of the functionality of the Processing Properties dialog, which has been deprecated.
Any model created in earlier version of Spatial Modeler or Legacy Spatial Modeler that has Processing Properties
defined will use the options set there until they are cleared. Options set in the Define Processing Area operator
will not be used until the existing options defined in Processing Properties are deactivated by clicking the Clear
button in the Processing Properties dialog.

Replacing the global Processing Properties dialog with an operator provides far greater flexibility in controlling the
behaviour of a Spatial Model. A simple example would be a model with three input rasters where you wish to
initially process the Union extent of two of the inputs and then use the Intersection of the results and the third input
for the remainder of the model. This would have been impossible previously.

Directory @
Delete

Directory

TheDelete Directory operator deletes the input Directory and all of its contents.
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Features

; A
CellWidth Raster
CellHeight Density

Interpalation

Kernel density estimation is used to identify the probability of density using seemingly random locations.
Specifically, this operator can be used to extract areas where the concentration of locations/events/incidents are
particularly high and thereby delineate clusters or hot areas. Input into this operator could include, for example,
Epidemiological events (pandemic locations), Law Enforcement events (crime locations), Utility events (outage
locations), or Transportation events (accident locations). The output of this operator is a single layer raster
containing a statistical surface that represents density values. This output is a visually attractive surface and helps
to invoke further investigation and exploration of the reasons behind why incidents are concentrated in some
areas. The resulting values of the density map are expressed as units of density.

MNamel & ﬁ -
C> DictionaryOut
Valuel

e
Dictionary

TheDictionary operator creates a Dictionary using the inputted names and data. The NameN port takes in a
String, and the ValueN port takes in data of any kind.

Dictionary © g

MNamel @ Dictionary
[tem

Item1

TheDictionary Item operator references the item or items with the specified name or names from a Dictionary.
The Dictionary port takes in a Dictionary item, and the Namel port takes in a String, which is used to search for
the item with the matching name in the Dictionary.

C Output
Directory
Input

Creates an instance of the Directory data type. This does not create a directory in a file system, but rather it
creates an object containing a directory path which can be passed to another operator which expects a Directory

as input, such as Multi Filename Input

_E] C Qutput
Double Input
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Creates a Double (64-bit floating point number).

Rasterln &

Multiplier & ;
Subtractor & {_J (> RasterOut

MaxValue ©pRA Stretch

One of several new operators added in order to support Softcopy Image Processing Standard (SIPS) image
processing chains. Use theDRA Stretch operator to apply a Dynamic Range Adjustment (DRA) stretch to the
input Raster. A DRA is a linear remapping of the pixel data of a Raster that results in a change in the image's
contrast and brightness. The DRA Stretch operator uses a scale (the input from the Multiplier port) and an offset
(the input from the Subtractor port) to remap the pixel data. This adjustment is done for each band of the Raster
independently of each other.

Elevationln & ii
> ElevationOut

TargetCRS & Elevation
Transfom

This operator transforms the height (z) values of a raster elevation band from one vertical coordinate system to
another.

Raster & ‘ﬂ

ClassColumnName ¢ Enumerate
Class Names

ClassMamelist

Gets the non-empty thematic class hames from a thematic raster image. This operator looks for an attribute field
with the name specified on the ClassColumnName port to get the names. If the named attribute field does not
exist, the operator returns class names in the format Class_<N> for each histogram value. Any classes / pixel
values with zeroes in the histogram are omitted.

J > NameList

Enumerate
Signatures

Signaturelist &

Generates a list of the names of the signatures stored in a SighatureList that is generated by a Signature Input
operator.
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C» HorizontalUnits
1 & HorizontalDatum
3 & VerticalUnits
CRS & C» VerticalAxisDirection
> VerticalDatum

Examine
CRS ID C CRSParameters

This operator exposes a useful subset of the parameters that define the coordinate reference system that is
identified by the CoordinateReferenceSystemID on the CRS input port. A few of the most commonly accessed
parameters are exposed as directly-accessible, string-valued output ports. The full set of CRS defining parameters
are placed into a Dictionary-valued output port (CRSParameters).

Stringln & C> StringOut
Expand Env
Vars

TheExpand Env Vars (Expand Environment Variables) operator returns the full string, or list of strings, of the
designated environment variable. The variable can be from the System, User, or ERDAS IMAGINE environments.

v,
Featuresin @& AL

OutputTableName @ Foo4iree & FeaturesOut

OutputDatabase eDatabase
Output

Writes features data to a databasButputTableName is the name of the new Feature in the database.

_:E G Output
File Input

Creates an instance of the File data type, which holds a filename. Double-click the operator to open a File Input
File Selector

String & AB
DataT - ab < Ouput
Aalype From String

TheFrom String operator converts the input String to a specified data type, designated by the DataType port. For
exmple, this can be very useful if reading a string value from a Dictionary and needing to convert that to an Integer,
or other numeric value, to use elsewhere in a model.
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GENERATE CONTOURS

DEMRaster &

Interval &
LowRange Ceonarate
HighRange < caontours

Features

Generates a set of contour features from a digital elevation model raster.

Spatial Model Editor #1 : Spatial Model X
o~ [
ned19.nd0x25. wi06x00.co_grandeo 2010.img E e
 Raster Inpu w  Previe
Generate
3640 ?Comours@
§Ao@rx

2D View #2: Preview.Input1
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GENERATE EPIPOLAR PAIR

LeftRasterFilename
LeftModelFilename
RightRasterFilename
RightModelFilename
SensorModelName

MinimumZ &

MaximumZ &

2¢

a5 ¢
e O > EpipolarRightRasterFilenameCut

true

EpipolarLeftRasterFilenameln &

EpipolarRightRasterFilenameln & Generate
Epipolar Pair

UeOQ

C> EpipolarLeftRasterFilenameOut

This operator generates an epipolar resampled image pair from a stereo pair of images. The operation will fail if
the computation exceeds either YParallaxThreshold or RPCResidualThreshold.
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GENERATE SHADING

Spatial Model Editor #1 : tmp.146012499811532125.gmdx : Spatial Model R x

ned19_nd0x25_wi06x00_co_grandco 2010.img & E & AttributeTabl
ributeTable
Rasterlnwb 20160408T 143130 & /

VerticalExaggeration C,
LightintensityScale O%ha%';tge&

2D View #1: Preview.Input1 § AR R X

‘V
< >

Generate Shading operator provides the capability to create shaded relief given a specified date/time and an input
digital elevation model raster. lllumination can be from the Sun or Moon. It also has the option to include shadows
in the processing.

Unlike the simple Relief operator, the output raster from Generate Shading is in units of irradiance (Watts per
square meter) at the specified point in time for the given time zone.
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SensorModelMName &
LeftRasterFilename &
RightRasterFilename ©
PointCloudFilenameln &
2

75 m
2
i
MinimumZ C»
MaximumZ C

ClipRegion CGenerate
Surface

C» PointCloudFilenameCut

This operator extracts terrain from a stereo image pair. The operation will raise an error if no points can be
generated for the output given the input parameters.

Metadata & m

Raster OGet Actual - ABPP

Statistics ¢ Bits Per
Pixel

Use theGet Actual Bits Per Pixel operator to determine the ABPP (Actual Bits Per Pixel) required to hold the
range of data of the pixels in the Raster. ABPP is distinct from the Number of Bits Per Pixel (NBPP), the bits used
to store the data.

For example, most commercial satellite imagery is delivered in a 16-bit integer image data type (NBPP = 16), but
the actual dynamic range of the sensor is constrained to a range of 0 to 2047, an 11-bit range (ABPP = 11). This
distinction can be very useful when determining how to stretch data as part of a model.

Filename &
C> Basename

frue O Get
Basename

Use theGet Basename operator to get the basename, or root filename. This operator can be used with just the
filename or with the entire path. You can choose to include or exclude the extension of the file with the
RemoveExtension port.

As part of a model you can use this operator to, for example, identify other ancillary metadata files which share the
root filename of an input raster.
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Path & C> Directory
Get Containing
Directory

Gets the containing directory of a file or directory. This can have similar utility as Get Basename above.

Context & m

Raster c"Get Default

Metadata ¢ _ Band
Selection

C» BandSelection

Use theGet Default Band Selection operator to find the default band combination to use for visualization of the
input Raster. The default band combination is derived either from the Metadata provided or from preferences. The
input for the Context port indicates what type of visualization the output is needed for. For the Context port, you
can choose from Multispectral, Panchromatic, Thematic, or Relief. If the Context is Multispectral, the output
will have 3 bands in the order Red, Green, Blue. If the Context is Panchromatic, Thematic, or Relief, the output
will have 1 band.

InteractiveChain & & Péﬂug-iplier
: > Subtractor
PPNI:.‘Im:n ¢ C MaxValue

faxin ¢ & PMinOut

Statistics & & PMaxOut

Metadataln &SG€t DRA & MetadataOut
Params

Dynamic Range Adjustment (DRA) is a technique used to perform tonal processing of raw image data, mapping it

from the dynamic range of the sensor to that of a well-defined metric. Once mapped, standardized enhancement
processing can then be applied. The DRA algorithm per mi
dynamic range so that the maximum amount of information can be obtained from all portions of the tonal range.

The algorithm will clip information beyond the desired range. DRA is usually applied to only a single band of data,

but can also be applied to multispectral data on a band by band basis, although it is recommended to use a band-
dependent (color preserving) technique, such as is provided by the Multispectral DRA Stretch operator, for

multispectral data. Use the Get DRA Params operator to acquire the necessary inputs to use with the DRA Stretch
operator.

ﬁ C> Name

Georeferencing & Get

Geometric ¥ Type

Maodel Infa

Returns information about the geometric model associated with an image or a coordinate referencing operation.
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ClassMName & 4 C» PreferredindexMame

Get Index .
SensorMame o Class & PotentiallndexMNames

Name

Determines the index (band ratio) appropriate for identifying pixels of a specified class (such as vegetation or
water).

Metadata & ﬁ C InteractiveChain
Get Interactive
Chain

Use theGet Interactive Chain operator to determine the required input for the operators: Get TTC, Get MTFC,
and DRA Selector.

The output SIPS InteractiveChain string provides an indicator of what default parameters (usually based on a
determination of what sensor captured the image) should be used for further processing of the image in
association with use of the operators listed above. The output for the Get Interactive Chain operator is based on
the Metadata of the input Raster.

Int tiveChain
; erﬁr\.ielraedat:r: o ﬁ C> MTFCFilename

Familyln ¢ > MetadataOut
Memberin Goot MTEC

TheGet MTFC operator identifies a default MTFC (Modulation Transfer Function Compensation) convolution
kernel file (.ker) from a database of possible such kernel files, based on input values. The MTFC kernel files are
formatted in the NGA Softcopy Image Processing Standard (SIPS) kernel format and a database of such files is
provided in <IMAGINE_HOME>\etc\ sips\mtfc. You can configure alternative databases of kernel files using a
Preference. Convolution kernels are used to calculate a weighted average of the value of each pixel with the
values of the surrounding pixels and the MTFC kernels are specifically used to sharpen image detail in this
manner.

Signaturelist & [\ 1

SignatureMName & Get
Signature

C> Signature
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Gets a signature from a signature list by its name. A signature is a set of data that defines a training sample,
feature space object, or cluster. The signature is used in the classification process. Each classification decision
rule (algorithm) requires some signature attributes as input. These are stored in the signature file.

ABPFP &
InteractiveChain & C» TTCFilename

Metadataln &
Familyln C ¢ MetadataOut

Memberln &

GetTTC

TheGet TTC operator identifies the correct default TTC (Tonal Transfer Curve) lookup table (LUT) from a
database of possible such lookup table files, based on the input values. The TTC lookup files are formatted in the
NGA Softcopy Image Processing Standard (SIPS) LUT format and a database of such files is provided in
<IMAGINE_HOME>\etc\sips\ttc. Configure alternative databases of LUT files using a Preference. The purpose of
these TTC LUTs is to enable the mapping of input raster values to new values based on the LUT curve shape you
want.

Featuresin @ "213
> FeaturesCut

Raster & Ground To
Image

Applies Ground / Map Space to Image Space transformation on a list of coordinates specified in port Featuresin
using the Geometric Model of the raster image specified in port Raster. If the geometric model is 3D (that is, the
elevation value is used in the model), you can provide an elevation file (using port ElevationFilename) or constant
elevation value (using port ConstantElevation) and elevation units (using port ElevationUnits) to the operator to
replace the model's original elevation file or constant elevation value.

LeftRasterin & & Pa
RightRasterln & rmagerair
TargetCRS & _' Cr LeftRasterOut
20

e & & RightRasterOut
Image Pair

This operator creates an image pair from two overlapping rasters that have embedded 3D sensor models. It
compares two rasters. If the overlap between them is greater than the minimum specified, computes key image
pair information such as the initial ground point, left and right map footprints, overlap boundary and overlap
percentage. This operator requires both raster inputs to have been calibrated with 3D sensor models.
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> InitialGroundPoint
C> OverlapPercent
' < MeanZ
¢ HalfZRange
C> OverlapBoundary
C LeftFootprint
C> RightFootprint

ImagePair &

Image Pair
Information

This operator provides access to the properties of an ImagePair object.

ImagePair &
LeftFeatures & " _
RightFeat &/mage Pair
gt eatures To Ground

> FeaturesOut

This operator applies Image Space to 3D Ground/Map Space transformation on a pair of Features representing
coordinates specified in left and right image space using the geometric models of the image pair specified in port
ImagePair. The results are the 3D ground coordinates. Note that attributes belonging to the Features connected to
port LeftFeatures are transferred to output FeaturesOut.

Metadata & ﬁ C Title

Image Title

Uses theMetadata from a dataset to construct a title string that can be used to properly label a view of a dataset. If
the required metadata is not present, the resulting Title is just the base dataset reference.

Featuresin & "213 C> FeaturesQut

Raster @Image To ¢ ElevationType
Ground

Appliesanlmage Space to Ground / Map Space transformation on a list of coordinates specified in port
Featuresin using the Geometric Model of the raster image specified in port Raster. If the geometric model is 3D
(that is, elevation value is used in the model), you can provide an elevation file (using port ElevationFilename) or
constant elevation value (using port ConstantElevation) and elevation units (using port ElevationUnits) to the
operator to replace the model's original elevation file or constant elevation value.
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IMAGINE SIGNATURE INFORMATION
< Name
5 > ClasslD
Iﬂ > Caolor
Signature & ¢ BandCount

IMAGINE gﬂii:,:eCmarianceMatrix
Signature

Infarmation & Comment

Extracts the signature parameters from a signature. These include items describing the signature as well as how
the signature was created. A signature is a set of data that defines a training sample, feature space object, or
cluster. The signature is used in the classification process. Each classification decision rule (algorithm) requires
some signature attributes as input. These are stored in the signature file.

INT INPUT

_E C Cutput
Int Input

Creates an Int (signed integer). Double-click the operator to open its configuration dialog. The Int Input dialog
opens.

ITERATOR

w

Iterator

The Iterator operator takes the items off of a List and puts each one through a sub-model the user builds inside
the operator. This is done for each item in the List once.

For example, in this spatial model

@ oy

. . Num L namic
Input MS (Num Layers 7 C;Table_lnput
P E (Seres)
fETE \. ) (> |
: ' Multilayer o—¢ Preview
Raster i
Stack Lay ers

/.”.EFET.DF
Input Zone
. @ R s
Zone F{aster & Raster C- FilenameOut
/ Output
Output +

Image

XGKS LGSNY G2NJ | LInbdalSa GKS F2ff26Ay 3T &dz
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| Raster
N Layers Qut
Direct -

Zonal Mean
"

.

Band
i 1 Selection |
| /

Range |

layer
number

Xaz2 00KFEGX y2 YFGGSNI K2¢ Ylye oF yR&a { Kvhichoylyadréptsa {
single band input) is applied to each band.

LINE OF SIGHT

ObserverPoint &

ObserverHeight ©& > TargetVisibility
TargetPoint &

TargetHeight & o
ElevationData © A = PointVisibility

ElevationFilename € ) _
Native Type & <> Distancelnits

7 Pline Of Sight

Calculates the visibility along a line between an observer point and a target point with associated elevations above
ground level using elevation data. It will also return a flag indicating whether or not the target point is visible from
the observer point.

LIST

Listln & § _
= ListOut

Valuel &
List

The List operator takes in n items and either adds them onto an existing List or creates a new List of those items.
The Value ports can be added or removed down to one Value port.
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.
Featuresin & E::
> FeaturesOut

AttributeMame C-Measure
Angle

Computes the angle between two line segments from a feature. The input Featureln can be of any type but the
operator will only produce a non-NULL result for a polyline with at least three vertices. The coordinates of the first
three vertices are used to define two line segments with a common coordinate and the angle between the
segments is computed and written to the attribute provided by the AttributeName port.

¥ & FeaturesOut
AttributeName C-Measure
Area

Featuresin © E

This operator computes the area for each polygon in the input Features. The area of each applicable feature of the
input Features is calculated and stored in a column of the output Features. The value placed into each field will be
the calculated value of the area in the horizontal units of the input Features CRS unless it is geographic in which
case it will be in meters.

Featuresin E::
Georeferencing UE & FegturesOut
: Measure
AttributeName Azirmuth

Computes the Azimuth (in degrees) of a line segment defined by two points.

Azimuth is computed from first to second point and written to the attribute specified by AttributeName port.
Azimuth ranges from 0 to 360 degrees and starts from North as 0 increasing clockwise (East - 90%, South - 180°,
West - 270°).

Use the Featuresin port to specify the feature for which Azimuth will be computed for. The Featuresin port
accepts any type of feature either in an image coordinate system or ground coordinate system.

The operator will return NULL if the input feature is not a polyline. For a polyline feature, the first two points of the
polyline are used to calculate the azimuth.

Featuresin & (3R
AttributeNameX & “"® & FeatyresOut

AttributeNameY C:-MEﬂSUfE
Center

This operator computes the center of each of the features and stores it in an attribute column.

May 26, 2016 34



(‘ ‘ HEXAGON New Technology

GEOSPATIAL

BT
Featuresin & -+

falta & Measure
Fitted Ellipse

FeaturesOut

Computes the parameters of an ellipse for each of the input features and stores them as attributes. This capability
is frequently used to generalize and highlight features which have been automatically extracted from imagery.

Parameters of an ellipse are calculated and stored in attribute columns of the output Features. Parameters include
the ellipse's center point, major and minor axis lengths, major axis orientation in the form of bearing (0 degrees
aligned with +Y (or North) axis with +rotation = clockwise), perimeter, and area in the horizontal units of the input
Features CRS. If the CRS is geographic, meters will be used for the major axis, minor axis, and perimeter; and
square meters for the area. The computation can be constrained to fit a circle (a special case of an ellipse where
the major and minor axis are equal and the orientation = 0) via setting an input flag

Featuresin oMeﬁsure FeaturesOut

Fitted
Rectangle

Computes the parameters (center, size, orientation, and area) of the best fit rectangle for the geometry
interpretation of each input feature, saving the results in attribute columns of the output features.

Parameters of the best fit bounding rectangle of each input feature are calculated and stored in attribute columns
of the output Features. Input should be 2 or more points nominally located on the sides of the desired rectangle.
The computed parameters, center point, length (long side), width, axis orientation in the form of bearing of the long
side (0 degrees aligned with +Y (or North) axis with +rotation = clockwise), perimeter, and area in the horizontal
units of the input Features CRS are added as attributes to the output Features.

"
Featuresin & Ell
] wm
Georeferencing @ poqe e & FeaturesOut

AttributeName CGrid North
Angle

This operator computes the angle to the grid North direction at a point in an image.

im
Featuresin & Bl.
1

Raster & M FeaturesOut

AttributeMame ¢>Height From
Relief

This operator computes the height of a point based on image displacement.

» J May 26, 2016 35



(4 4 HEXAGON

GEOSPATIAL New Technology

The first two points of each feature in the given Features are taken to be a point on the ground in the image and a
point directly above that. For example, the lower and upper corner along the edge of a building. Using the
assumption of common ground X and Y the sensor model associated with the given raster is used to compute the
height needed to cause the measured displacement.

MEASURE LAYOVER ANGLE

1]
Featuresin & EII
m

Georeferencing & > FeaturesOut

Measure

AttributeName CLayover
Angle

This operator computes the angle to the direction of the height displacement at a point in an image.
MEASURE LENGTH

nm
Featuresin E::
C> Features Out
AttributeName C-Measure
Length

This operator computes the length of each of the features and stores it in an attribute column.
MEASURE PERIMETER

1]
Featuresin & E'.
BE & FeaturesOut
AttributeName & Measure
Perimeter

This operator computes the perimeter of each of the features and stores it in an attribute column.

MEASURE POLYGON

Ell

N

Featuresin & “"® & FeaturesOut
Measure
Polygon

Computes the parameters of a polygon for each of the features and stores them as attributes. Parameters include
the polygon's centroid, perimeter, and area in the horizontal units of the input Features CRS.

MEASURE TRUE NORTH ANGLE

Featuresin & EEE
Georeferencing @ pogeye & FeaturesOut

AttributeName C>True North
Angle

This operator computes the angle to the true North direction at a point in an image.
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Featuresin & b > Features Qut

Merge
Features

Merges the touching geometries of input features (i.e. dissolves any shared boundaries). There is a logical "and"
between the attribute fields on which the merging is to occur. In other words, for two features to be merged, they
must "match" on all fields. The Spatial Relation ftouchois used for merging the geometries.

Dictionaryln & g

ltemName1 © Modfy DictionaryOut

NewValuel ¢Dictionary
Item

The Modify Dictionary Item operator modifies value(s) of requested dictionary item(s) from the specified Dictionary
object. The original Dictionaryln is not modified. Instead, this operator creates a clone of the original Dictionaryln
and the modification is made to the clone. The output DictionaryOut is the modified Dictionary clone.

Directory & I
Wildcard & g & FilenamesOut
falsa c>Filename
Inpi

The Multi Filename Input operator outputs a List of file names specified either by a single Directory and a Wildcard
(a String), an input List of filenames, or both. Supported wildcard characters are the standard Windows wildcards
"*"and "?". For example, the wildcard string "w*.img" would put all the files that start with a "w" and have the
extension "img" into the output list.

Rasterln
DarkPoint
BrightPoint _J
BitsPerPixel < RasterOut
,:fm'ﬂ Multis pectral

DRA Stretch

Use the Multispectral DRA Stretch operator to apply a band-dependent Dynamic Range Adjustment (DRA)
stretch for a multispectral Raster based on the inputs from the DarkPoint and BrightPoint ports. A DRA is a
linear remapping of the pixel data of a Raster that results in a change in the image's contrast and brightness. The
band-dependent nature of this algorithm means that it is a color-preserving technique (the relative positions of the
band histograms remain similar). For non-multispectral images, use the DRA Stretch operator.
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List &
® g Cr ltem

Index &
MNth [tem

The Nth Item operator references a single item from a list, by index number.

List & > Numltems

MNurn [tems

Use the Num Items operator to find how many items you have in the input List.

Georeferencing &
Raster &
g
maters C
0 3
matars > 1_) C> ErrorFilenameCut
g
maters Cr
0

ErorFilenameln &
Ortho Error

The Ortho Error operator computes how accurate the orthorectification of the input Raster will be based on the
input coordinate operation, information used to transform points from one CRS (Coordinate Reference System) to
another. The results are placed in the file named on the ErrorFilenameln port. This operator uses CE90 (Circular
Error at 90% confidence) and RMSE (Root Mean Square Error) to determine how accurate the orthorectifcation is
in comparison to how accurate it was expected to be.

Rasterin
Nesrast Meighbor

e
XCellSize +.® G RasterOut
Y CellSize

Units Orthorectify

The Orthorectify operator maintains an image's cardinal orientation while aligning the pixels based on the
coordinated reference system (CRS) of the input Raster. The ports XCellSize and YCellSize determine the size of
the output grid of the image. If left blank, the output grid will be the same size as the input grid.

Path & PathExists
Path Exists
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The Path Exists operator determines if the input flename or directory exists or not. If it does, then a Boolean of
true is set on the PathExists port. If not, then false is set on the port instead.

Featuresin > FeaturesOut
Raster \
ElevationFilename & il ElevationType
; Cr DistanceUnits

Profile

Creates a set of points that represent a terrain profile along a feature such as a line or polygon for a given DEM.
Each point has attributes representing the slope, distance in 2D, and distance in 3D, calculated from the previous
point (ordered by the "ID" attribute).

Stringln ©

C= StringOut
Regular
RegEx ©Expression

Search

The Regular Expression Search operator searches using a String for a regular expression match. It uses the Boost
regex Library's Perl regular expression syntax for the regular expressions in Stringin.

Rasterin & Bl RasterCut

Elevation
Spikes

This operator detects and removes spikes/sinks in a raster terrain dataset. Spike/sink removal is performed by
computing neighborhood statistics and detecting large deviations of the center pixel from the neighborhood robust
value span. Pixel values that are detected as a spike/sink are replaced with values that are computed from the
surrounding pixels by using a DCT (discrete cosine transform) based algorithm.

Listin & % Cr ListOut
Rermove
Empty ltems

The Remove Empty Items operator removes all NULL, or empty, items from the input List. The resulting List is set
on the ListOut port. If the operator does remove any items, the size of the output List will be different than the input
List.
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RENDER MAP COMPOSITION

Creates a raster dataset from a map composition (.map) file.

REQUIRE CONDITION

The Require Condition operator determines if a set condition is met. If the condition is not met, the execution fails
and a failure message is given.

RPC GENERATOR

Use the RPC Generator operator to generate the parameters for a Rational Polynomial Coefficient (RPC) model
based on the input Raster file. An RPC model is a ground-to-image model which is used during photogrammetry
processing.

SET TERRAIN HEIGHT

This operator applies a constant Z value to selected areas of a raster terrain. The areas to be affected are selected
by supplying features.

SIGNATURE INPUT

Reads all of the signatures from an ERDAS IMAGINE Signature file. Often used in combination with Get Signature
to retrieve a specific named signature from the signature list.
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