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Geolmaging Tools for ArcGIS

Introduction

The Geolmaging Tools for ArcGIS is a set of tools that will allow users to view,
process and analyze their raster imagery within the ArcGIS environment.
Geolmaging Tools for ArcGIS will orthorectify imagery on-the-fly, and create a file
format that is understood by the ArcGIS Server Image Extension.

The ArcGIS Image Server Extension extends the ArcGIS Server capabilities by
providing dynamic mosaicking and on-the-fly processing capabilities. Overall the
ArcGIS Image Server Extension simplifies data management and enables the
distribution of data by serving large volumes of rasters to a range of client
applications.

Image Services are beneficial because they give users the ability to make use of
orthorectified raster files from a number of sensors within the ArcMap environment.
Image Services are optimized for imagery and in general can load data faster. Data
transmission can be adjusted for low-bandwidth networks. The imagery served
through the Image Service can be used as inputs for geoprocessing. Publishing an
image service makes a raster dataset accessible as a source for analysis over the
web.

The ArcGIS Server Image Extension simplifies the management of data; users can
publish imagery in their raw format, and individual image services can be created
from large numbers of individual images in different projections, locations, and
resolutions. This capability reduces the need to store processed data. Multiple image
services can be created for one set of source imagery and each image service will
use different sets of images with different processing steps being applied. Clients of
the Image Service can dynamically create mosaics and change the ordering of
overlapping imagery.

This tutorial will demonstrate the process of creating an OrthoEngine project using
GeoEye-1 data with the Rational Polynomial Coefficient (RPC) math model; setting
the project’s projection; ingesting the data, and completing the project up to the
orthorectification stage. Once the project is at this stage, the data will be exported to
RPDef format in order to be used in the ESRI Image Service Extension.

Geolmaging Tools for ArcGIS & Sensor Support

Geolmaging Tools for ArcGIS supports 70+ sensors for RPDef export, including those
listed in the following table. These sensors can be exported to the RPDef format,
which can then be used for the creation of an Image Service in ArcGIS.

Ikonos Landsat—1 RapidEye 1 SPOT 1 WorldView-1
GeoEye-1 Landsat—2 RapidEye 2 SPOT 2 ASTER
QuickBird Landsat—3 RapidEye 3 SPOT 3 CartoSAT-1
RADARSAT-2 Landsat—4 RapidEye 4 SPOT 4 ASAR

ALOS PALSAR Landsat-5 RapidEye 5 SPOT 5 Kompsat-2
TerraSAR-X Landsat-7

Cosmo-SkyMed
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Processing GeoEkye-1 data in Geomatica OrthoEngine

GeoEye-1 was launched in September of 2008 and is currently the highest resolution
commercial earth imaging satellite. GeoEye-1 has the capability to simultaneously
acquire 0.41m panchromatic imagery, and 1.65m multispectral imagery.

Rational Polynomial Coefficients (RPC)

GeoEye-1 data is delivered with RPCs which can be used to georeference the raw
scene in the absence of adequate GCPs. Further collection of 1 — 4 additional GCPs
into the project can be used to significantly improve the accuracy of the math model.

About GeoEye-1

GeoEye-1 has the ability to collect images with a ground resolution of 16 inches in its
panchromatic mode. In its multispectral mode, GeoEye-1 images at 64 inches. This
satellite is a polar-orbiting satellite and can revisit any point on the Earth’s surface
every three days or sooner. As a result of its high resolution, GeoEye-1 benefits a
number of applications such as defense, air and marine transportation; oil and gas;
energy, mining and agriculture.

Setting up a GeoEye-1 Project in OrthoEngine

This example gives you the opportunity to work with Geomatica OrthoEngine to
perform orthorectification of GeoEye-1 data. The sample GeoEye-1 dataset for this
tutorial can be downloaded from
http://www.geoeye.com/CorpSite/resource/sample_imagery.aspx.

Creating the Project

The first step in correcting the data is to create a project within OrthoEngine. The
project file that you create contains information about the images being corrected, as
well as projection information and information regarding the mathematical model
used to correct the data. The three main steps in creating a project include the
following:

1. Specifying the math model;

2. Setting the projection;

3. Importing the imagery

The following set of instructions outline the steps for creating a project specific to
working with GeoEye-1 data.

Starting Geolmaging Tools for ArcGIS on Windows Systems

In Windows, begin by starting Geomatica by clicking on Start | All Programs | PCI
Geomatics | Geolmaging Tools for ArcGIS. The main Geolmaging Tools for ArcGIS
toolbar opens.
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% OrthoEngine

File Utilities Options  Help

| I~

Creating a Project and Importing Data

OrthoEngine works on a project-by-project basis. Therefore, you need to open an
existing project or create a new project before you gain access to OrthoEngine
functions. In this lesson, you will create a new GeoEye-1 project.

To create a new project:

1. Click New on the File menu.
The Project Information dialog opens.

2. Click Browse.
The File to Create dialog opens. Choose a directory in which to store your
GeoEye-1 OrthoEngine project.

3. Enter the name GeoEye-1.prj in the File name field.
4. Click Open.
The File to Create dialog closes. The path and filename appear in the File
name field in the Project Information dialog.
5. Enter the name GeoEye-1 tutorial project in the Name field.
6. In the Description field, type GeoEye-1 Ortho Project for Hobart, Australia.
7. In the Math Modeling Method panel, select Optical Satellite Modeling.
8. In the Options panel, select the Rational Function (Extract from image)
model.
24 Project Information
Filenarne: |E:\GeolmagingTnnls_demo'\GenE_l,JeJ.pli Browse
Mame: |GeoEye-1 tutarial project
Dezcription: |GeoE_l,le-1 Ortho Project for Hobart, Austraiia
Math Modelling Method Options
" Aenal Photography  Toutin's Model
;’: 2z:I:?'SSaT;'::Li;EMMDZi':::’;Q ASTER, &WNIR, CARTOSAT, CBERS, DMC, EOC, EROS, FORMOSAT,
F Pomonia GEOEYE. GOSAT, IKONOS, IRS, KOMPSAT-2, LANDSAT, MERIS,
O Trin Plate Spine . ORBVIE'W. PRISM. QUICKBIRD. RAPIDEYE, SPOT. THEDS, WORLDVIEW
* Rational Function [Extract from image)
i: ﬁDS _ CARTOSAT, GEOEYE. IKONDS, KOMPSAT-2, NITF, ORBVIEW,
A IeEsTs Gl PRISM, QUICKBIRD, RAPIDEYE, SPOT, WORLDVIEW
™ Rational Function [Compute from GCPs)
" Low Resolution
&¥HRR
Ok | Cancel |
9. Click OK.

The Project Information dialog closes and the Set Projection dialog opens.
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Setting the Output Projection Parameters

The projection information needs to be set at the beginning of each project. In the
Set Projection dialog, the projection information for the project will be entered.

1. Select UTM from the drop-down menu in the Output Projection panel.
The Earth Models dialog opens.
2. Click the Earth Model button and select DOOO as the datum from the datum
tab and click Accept.
The UTM Zones dialog opens.
Click to select Zone 55 and click Accept.
Select Row G and click Accept.
For the Output Pixel Spacing, type 2.0.
For the Output Line Spacing, type 2.0.
The value of 2.0 meters represents the desired resolution of the ortho images
mosaic file.

o0 kW

= Set Projection

Cutput projection

UTM +| EathModel.. | |[UTM 55 (G D000 More

Output pixel zpacing; |2.0000000 m
Output line spacing: | 2.0000000 m

GLCP Projection

UTM +| EathModel.. | |[UTM 550G D000 More

Set GCP Projection bazed on Output Projection |

k. | Cancel |

Setting the GCP Projection

1. Click the Set GCP Projection based on Output Projection button.

The GCP Projection adopts the same settings used for the Output Projection.
2. Click OK.

The Set Projection dialog closes.

Importing the Imagery

To input the images to the current project

The dataset below shows a GeoEye-1 dataset that was downloaded from
http://www.geoeye.com/CorpSite/resource/sample_imagery.aspx. The Hobart,
Australia dataset is the one that will be used for this tutorial. Below is the directory
containing the GeoEye-1 data as it comes from the GeoEye-1 website.
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Marne Size | Type
@ GeoEye_|ogo,kF 792 KB Microsaft Office Document Imaging File
4] pa_312012_ani.dbF 1 KB DEF File
ﬂ po_312012_aoi.prj 1KBE PRJIFile
ﬂ po_31201Z2_aoi.shp 1KE 5SHP File
po_31201Z_aoi.shx 1 KB SHE File
pa_31201Z_bgrn_0000000,hdr 1KE HOR File
pa_31201Z_bgrn_0000000. 1KE TFW File
a po_31201Z2_bgrn_0000000, kF 458,753 KB Microsoft Office Document Imaging File
E] po_312012_bgrn_0000000_rpe, bxk 4 kB Text Document
ﬁ po_312012_companent,dbF 1KE DEF Filz
ﬂ po_312012_component.pri 1KBE PRJIFile
ﬂ po_31201Z2_component.shp 1KE 5SHP File
po_31201Z_component,shx 1 KB SHE File
ﬂ po_31201Z2_image.dbF ZkE DEF File
ﬂ po_312012_image.prj 1KE PRIFile
ﬂ po_31201Z_image.shp 1KE SHP File
po_31201Z_image.shx 1KE 5SHE File
E] po_312012_metadata,bxk S KB Text Docurnent
| po_312012_pan_0000000, hdr 1KE HDR File
| po_312012_pan_0000000, 1KE TFW File
% po_31201Z_pan_0000000, ki 1,714,134 KB Microsoft Office Document Imaging File
E] po_312012_pan_0000000_rpc.txk 4 kB Text Document
po_31201Z_rgb_0000000_ovwr, jgw 1KE J1&W File
,ﬂ po_31201Z_rgb_0000000_ovr.jpg 1581 KE  JPEG Image
E] SingleCrganization_license, bxk 12 KB Text Document

1. From the Processing Step menu on the OrthoEngine toolbar, select Data
Input.
A new toolbar with two icons appears on the main panel. You can input data
from either CD-ROM or PCIDSK file.

2. On the Data Input toolbar, click Open a new or existing image.
The Open Image dialog box opens.

& Open Image

* Uncorected images ¢ Conected images

@7

| | | Mew [mage Cloze

3. Click New Image in the Open Image dialog.
A File Selector dialog opens.
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4. Browse to the folder containing the GeoEye-1 data.
Select the file po_312012 bgrn_0000000.tif from the file selector dialog.

5. Click Open.
A panel is displayed prompting you to create overviews.
6. Click No.

Question E'

Thiz raster data does not have prebuilt overviews
which will enhance dizplay performance.
Do pou wizh bo create overviews now?

ez M

References to the imported file will appear in the Open Image panel.

=% Open Image

i Uncomected images € Ortha images

po_312012_bar_ 0000000 C:\GealmagingT aols_demahGecEve-1hpo_312012_bgrn_0C

|
|

Mew Image Cloze

7. Repeat steps 3 to 5 to read data for additional raw scenes that you add to the
project. In this case, we will use only one image.
You will see the additional files listed in Open Image dialog as they are added
to the project.

8. Click Close to close the Open Image panel.

Saving the Project

This is a good time to save your project.
1. Click File on the main OrthoEngine toolbar.
2. Click Save in the file menu.

The project file is saved in the specified folder. In addition, OrthoEngine
automatically creates a backup file every 10 minutes. The backup file uses the
same file name as the project file, but with a .bk extension.
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Tip

If you need to revert to the backup file, rename the backup file so that it uses the
*_prj extension. OrthoEngine can load this project file as it would any other *.prj file.
In OrthoEngine, the *.prj file refers to an OrthoEngine project and not a projection
file as in ESRI software.

Orthorectifying GeoEye-1 Data

When working with the RPC Model, the inclusion of ground control points (GCPs) is
optional. Without any GCPs, the model is calculated based on the satellite’s
positioning information. The addition of GCPs, although not necessary, will refine the
model, and as a result, improve its accuracy. This means, however, that as long as a
DEM is included in your project, the images can still be orthorectified without any
GCPs.

Preparing for Orthorectification

To build the model

1. From the Processing Step menu, select Model Calculations.
A new toolbar with one icon appears.

s OrthoEngine: GeoEye-1 tutorial project
File Uklities Options  Help

Proceszing step 2\%
it odel Calculations ‘ %

2. Click the Perform block adjustment button.

To set up the images

1. From the Processing Step menu, select Ortho Generation.
The Ortho Generation toolbar appears.

&% OrthoEngine: RadarSATZ2 Tutorial Project
File Utilities Options  Help

Proceszing step "l :
|E|rth|:| G eneration j

2. On the Ortho Generation toolbar, click Schedule Ortho Generation.
The Ortho Image Production dialog appears.

3. Select all images in the Available Image list.

4. Click the arrow to move all the images to the Images to Process list.
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£% Ortho Image Production

Aivailable images: Images to process:
po_312012_bgrn_0000000: Mo Ortho ﬂ

I
L
PR

Image information

Srowse

: —

Ortho Generation D ptians

Frocessing Options Praceszing Start Time
‘wiorking cache: Wj I B ytes Fidkd (* Start now
S ampling interval: '4—j " Start at [hh:mm]
’7 Fesampling: |Nearest j l—j I—j ')
- ~ [ Radiometic Corection: l_ v
" = [ A

Bows|

@]

Specifying the Digital Elevation Model (DEM)

Since there is no DEM that we can specify for Hobart, Australia we will use an
elevation offset value of 150m.

1. In the DEM panel, enter a value of 150 for the Elevation offset value.

The imagery is now ready to be orthorectified. However since we will be
exporting the imagery for use in ArcGIS, we will not complete the
orthorectification process.

Note
This is a good time to save your project file.

Exporting Imagery for use in ArcGIS

This section will cover the process of exporting imagery to the ESRI RPDef format
which is the main function of the Geolmaging Tools for ArcGIS.

Exporting to RPDef

1. On the OrthoEngine toolbar, select the Options menu.

2. Select Export and then select To ESRI RPDef...
A file selector dialog opens. Browse to a directory where you would like to
output the RPDef files to.

3. Click OK.
The export process will begin.
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The files that are created during the export process are written to the specified
directory. The RPDef file that is created contains a number of tags about the image
that was exported. Below is a view of the output; note that a *.rpdef file will be
created for each individual image in the project.

Marne Size Twpe
ﬁ po_312012_bgrn_0000000, rpdef 21 KB PRaster Process Definition file

Adding the Image Service Definition Editor Toolbar in ArcMap

The Image Service Definition Editor Toolbar contains all of the commands necessary
for creating an image service, building the service, and publishing the data to the
service. Note that the Image Server needs to be installed in order for this toolbar
option to be available from the ArcMap toolbar menu.

1. Open ArcMap.

2. Right-click in the toolbar area of ArcMap and select the Image Service
Definition Editor Toolbar from list of available toolbars.
The Image Service Definition Editor Toolbar is now available for use in
ArcMap.

Image Service Definition Editor

Image Service ™ | Layer: | j

Setting up the Image Service in ArcMap

1. From the Image Service menu on the Image Service Definition Editor Toolbar,
select Advanced, and then select New Service Definition.
The Image Service Definition panel opens.

Image Service Definition Editor [ Image Service Definition [5_(|
Image Service ™ | Layer: j —
Mew Image Service Service definition: |Geu:uE_l,le-1.|5Def (==
Spatial reference: |WGS_1984_UTM_Zone_555 RAR=1%
. Service ppe: |Eustnm j
Advanced EN rew Service Definition
Murmber of bands: |4
Image Server Help
Fixel type: |Llnsigned 16-bit Inteqer ﬂ
Bit depth: 16
Color space: |Llnknu:uwr'| 7
Cptimize 4
ak LCancel

2. Click the Browse button next to Service Definition.
3. In the File Selector dialog that appears, browse to a directory to store the
Image Service Definition file and specify a filename.
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4. Click Save.

5. Click the Browse button next to Spatial reference.
For the GeoEye-1 data that we are using, the spatial reference will be UTM
55S D00O.

6. To specify this spatial reference, select the Projected Coordinate Systems
directory.

7. Select UTM. Select the WGS 1984 directory.

8. Select the projection WGS 1984 UTM Zone 55S.prj.

9. Click Open.

10. For the Service type, select Custom from the dropdown list.

11. For the Number of bands, enter 4.

12. For the Pixel type, select Unsigned 16-bit Integer from the dropdown list.

13. For the Bit depth, enter 16.

14. For the Color space, select Unknown from the dropdown list.

15. Click OK.
The ISDef (image service definition) file is created in the specified directory,
and is added to the ArcMap Layers list. Under the ISDef file a vector
“Footprint” file appears.

Adding raster data to the Image Service Definition

Now that the ISDef is created with the parameters that we specified, we can now
add raster datasets to the image service.
1. From the Image Service menu, select Advanced and then select Add Raster
Dataset.
The Select Raster Type panel opens.

Select Haster Type El

N armie: | Yersion | Atk |
(L Elewatian
[ Georeferenced Imagery
[Z1 Orthorectification

B ArcGIS Elevation Raster Datasets 1.0.01 ESRI
B ArcGIS Raster Datasets 1.0.01 ESRI
B Raster Process Defirition files 1.0.01 ESRI
Description:

-

2. Select the Raster Process Definition files file type.
3. Click OK.
The Add Rasters panel opens.
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Add Rasters E

Select files: | @

Or

Select folder: | j J

* RPDef

Filters:

Search folders recursively: W

0k, Cancel

Here you will choose the RPDef files that were exported from Geolmaging
Tools for ArcGIS.

Click Browse next to Select files.

A File Selector dialog opens. Browse to the directory where the RPDef files
were created.

Alternatively, if you have a number of RPDef files that you would like to add
to the Image Service, you can use the Select folder option, where you can
select an entire directory of RPDef files to add to the Image Service.

Select the RPDef file and click Open.

In the Add Rasters panel, click OK.

The image footprint is now visible in the ArcMap viewing area. This footprint
contains the projection information provided in the Image Service and of the
rasters that were specified.

Building the Image Service

1. Select the Image Service menu and then select Advanced.
2. Select Build.

The Build Options panel opens.

Build Options E|

<

Compute pixel size ranges:

<]

Create service boundary:

<]

Compute output pixel properties:
Extract metadata figlds:
Generate derived images:
Yalidate raster sources:

Walidate raster process defn. files;

[ I i R

Compile service:

<l

Load prewview:

LCancel
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3. Click OK to accept the default Build Options.
The service is built successfully and a vector boundary layer is added to the
ArcMap layers list. In addition to the boundary layer, a preview layer is added
to the ArcMap layers list.

Viewing the Raster

The boundary and preview layers are added to the ArcMap layers list but are
unchecked (hidden) by default.

1. Check the preview layer “on”. The preview layer is displayed; however at full
resolution appears as a black area.

= Untitled - ArcMap - ArcView

File Edit View Bookmarks Insert Selection Tools Window Help
(= = [iic) &+ 1145115 | i S T e K2 | Laver: [ geoeye-t isdef k3 < | =2 [500

@ Q :: ol éﬂ-? 0 ‘ [%3 k 0 - 3 f;*, @ Image Service ™ | Layer: |geceve-1.isdef - Q ﬁ
x [=]

S
= geoeye-1.isdsf
= Footprint
O

= O Boundary

= Preview
RiGB
MRed: Band_1
[ Green: Band_2
MELe: Band_3

Display J Source J ﬂ
Selection Catalog PR ﬂ J ﬂ

x [ISDefClient. LoadServiceIfRequired] Loadihg image serwvice... ~
[ISDefClient. LoadServicelfRequired] Serwice loaded successfully.
[ServiceCore. InageService. LoadSerwiceDefinition] Service Definition Source : C:hGeoImagingTools_demohgeoeye-1.isdef)ImageService. ISDef
[InageServiceDlB. SeRasterItenitore, SelectRasterltens @ 008029] Error: No rasters were selected for the selection criteria.
[InageServiceDlB. SeRasterItenitore, SelectRasterltens @ 008021] Error: Invalid selection criteria object.
[InageServiceDlB. SeRasterltenitore, SelectRasterltens @ 008027] Error: Pixel size recquested is outside the service range.
[InageServiceCore,Mosaic, Setdol : 004E0A] Error: Session: {8dec32l2-4265-49d4-a72b-07d108c21l2bE}: warning @ recquested A0I out of scale
[InageServiceDlB. SeRasterItenitore, SelectRasterltens @ 008021] Error: Invalid selection criteria object.
[InageServiceDlB. SeRasterltenitore, SelectRasterltens @ 008027] Error: Pixel size recquested is outside the service range.

£ >
Qrawwng'k O~ A~ ||0]Ar|al jl]ﬂﬂ B 7 O A‘ & - i' L4

515195.262 5258509.342 Meters

2. Right-click the preview layer and select Properties.

The Layer Properties panel opens.

Click the Symbology tab.

Ensure that RGB Composite is selected in the Show list on the left-hand side
of the Layer Properties panel.

For Statistics, select From Current Display Extent from the dropdown list.
For the Stretch Type, select Standard Deviations.

Click OK to accept the changes made in the Layer Properties panel.

@)

ol o

© Noo

Zoom in on the image using the Zoom In tool ( ). The image should be

visible.
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Defining Service Overviews

In order to view the image at any resolution, the definition of Service Overviews is
necessary.
1. On the Image Service menu, select Advanced and then select Optimize.
Select Service Overviews, and then Define.
The Service Overviews Parameters panel opens.
2. Accept the default values for the Service Overviews by clicking OK.
The Image Service Definition Editor responds by displaying a message box
indicating that the Service Overviews have successfully been defined. The
image is now displayed at any resolution.

Image Service Definition Editor Pz

@ Service Overviews have been successfully added ko the Service definition,

The images will be generated after wou build the service with the 'Generate Derived Images' option checked.

The service needs to be rebuilt in order to see the newly created overviews.
3. Select the Image Service menu and then select Advanced.
4. Select Build.

The Build Options panel opens.
5. Click OK to accept the default Build Options.

The service is built successfully and the raster file is visible at any resolution.
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Viewing the Image
The image is visible in ArcMap at any resolution.
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Further Processing with ArcMap

Once the Image Service has been set up, the rasters added, and the image service
successfully built, the imagery needs to be compiled and published. At this point the
imagery will be available to any other user who has access to the image service. This
sharing of data across a server is advantageous since a number of users can view
the data at any given time. With the loaded data, any number of raster files can be
overlaid on the data, as well as contextual vector files. Clients can use the data as an
input to processing.

Further Processing with Geolmaging Tools

For the orthorectification of the GeoEye-1 scene used above, the inclusion of
additional ground control points (GCPs) could have resulted in a more accurate
output. The file product.xml distributed by GeoEye-1 already contains some GCPs,
however if the user manually collects at least eight GCPs, the GCPs included with the
product.xml file will be overwritten. To create GCPs in OrthoEngine, select the GCP
processing step on the OrthoEngine toolbar, and click the Collect GCPs Manually icon.
Note that the collection of GCPs must be carried out after adding the imagery to the
project.
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