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Working with NITF Data

This tutorial introduces common tasks when working with National Imagery Transmission Format
(NITF) files. The first exercise shows you how to open a NITF 2.1 multiple image segment file; how to
view metadata, Tagged Record Extensions (TREs), and Data Extension Segments (DESes); how to chip
(subset) the file; and how to save the chip to NITF format. The second exercise demonstrates the use of
rapid positioning coordinate (RPC) map information in georeferencing a NITF file. The third exercise
explains how to work with composite images and how to edit Profile for Imagery Access (PIA) TREs.

Files Used in this Tutorial
ENVI Resource DVD: Data\nitf

File Description
digitalglobe ncdrd chip.ntf | NITF 2.1 Quickbird image of St. Petersburg, Russia
target_example.ntf NITF 2.1 composite image

The QuickBird file digitalglobe ncdrd chip.ntf is courtesy of DigitalGlobe and may not be
reproduced without explicit permission from DigitalGlobe. The file target example.nitf was
provided by the Joint Interoperability Test Command (JITC) for test purposes.
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Exercise 1. Metadata, TREs, DESes, Chipping,
and Saving

In this exercise, you will open a NITF 2.1 file; view metadata, TREs, and DESes; chip (subset) the file;
and save multiple image segments to NITF format.

1.

2.

From the ENVI main menu bar, select File > Open Image File. The Enter Data Filenames dialog
appears.

Navigate to Data\nitf, select the file digitalglobe ncdrd chip.ntf, and click

Open. The file appears in the Available Bands List as two image segments. Image segment #1 is
a QuickBird image of St. Petersburg, Russia, and image segment #2 is an NCDRD cloud image.

In the Available Bands List, right-click on the filename digitalglobe ncdrd chip.ntf,
and select Load True Color. An RGB version of image segment #1 is loaded into a new display

group.
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Viewing Metadata

1.

In the Available Bands List, right-click on the filename digitalglobe ncdrd chip.ntf
and select View NITF Metadata. The NITF Metadata Viewer dialog appears. The metadata for
this file is organized into separate entries for the file header, image segments, a text segment, and
Data Extension Segments (DESes). The metadata fields are described in more detail in the
following specification document: http://www.ismc.nga.mil/ntb/baseline/docs/2500a/index.html

In the NITF Metadata Viewer, click the + symbol next to NITF file header to see metadata
describing the file properties.

Click the + symbol next to Image segment #1 and Image segment #2 to see metadata describing
the image characteristics. Image segments contain raster image data, intended for display or
analysis. Under image segment #2, notice that the Image Representation field contains the value
“NODISPLY.” This means the image segment will not be chipped if you save it to NITF format.



http://www.ismc.nga.mil/ntb/baseline/docs/2500a/index.html
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Viewing a Text Segment

This file contains a text segment, which consists of textual information not intended for graphical
display. Most of the time, text segments are provided to supplement the graphic content in the dataset.

1. Inthe NITF metadata viewer, click the + symbol next to Text segment #1.

2. Click on the line that says Text: <Click to view>. A Text dialog appears with the information
contained within the text segment subheader. In this case, the text segment contains the end-user
license agreement from DigitalGlobe.

3. Close the Text dialog.

Tagged Record Extensions

When you click the + symbols to expand the file header, image segments, and DESes in the NITF
Metadata Viewer, you will notice various colored icons that say “TRE.” These are tagged record
extensions, which contain information about the segment they are in. The file header can contain one or
more TREs that apply to the entire data set, and each segment (image, text, annotation) can also have
one or more TREs associated with it. TREs can specify attributes such as processing history,
information about specific targets in an image, collection information, and other types of metadata.

A white TRE icon contains metadata for a TRE that you cannot edit when saving the file. A green icon
contains metadata that you can edit when saving the file.

Each TRE supported by the NITF/NSIF Module references an XML definition file that is installed with
your ENVI software if you purchased the NITF/NSIF Module. For a full list of supported TREs and
links to their specifications, see Appendix A of the NITF/NSIF User’s Guide (available through ENVI
Help or as a PDF included with your NITF/NSIF Module installation).

The following figure shows the TREs for Image Segment #1.

Tag1: CSCRMA
Tag & CSEXRA
Tag 3 CSPROA
Tag 4 MAPLOB
Tag 5 HISTOA
Tag & PlAIMC

Tag ¥ RPCOCE
Tag & STDIDC
Tag 9 USEOQA
Tag10: ICHIFE

] ] o o o e e

When working with NITF data outside of this tutorial, your data may contain some TREs that do not
have an associated XML file. These TREs are displayed with a “Definition Unknown” label next to
their name. Their contents may be viewable if the TREs do not contain binary data. ENVI will save
these TREs.

Data Extension Segments

In the NITF Metadata Viewer, you will also see two blue icons that say “DES.” These are data
extension segments, which are similar to TREs because they contain information that cannot be stored in
other NITF segments.
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The file you are working with is a NITF 2.1 Commercial Dataset Requirements Document (NCDRD)
file that contains two shapefile DESes indicated by the word “CSSHPA.”

1. Click on the + symbol next to DES #1: CSSHPA DES to view its metadata. Then click the +
symbol next to User Defined Subheaders. You will see that this is a CLOUD_ SHAPES DES,
which is a polygon shapefile containing cloud locations.

+ @ MITF file headerdigitalglobe_ncdrd_chip. nkf]
+ Image segment #1 MI1043BFFO0

+ Image seqgment #2 CC
+- [T Te:-:t segment #1

u] Llnlque DES Identlfler "CSSHPA DES "
o DES “ersion: 1

+ g DES Security
O Murmber of Subheaders: 9

= 0 Uszer Define
hapefile Use: "CLOUD_SHAPES "

Types of shapes cantained within this Shapefile; "POLYGOM
Source zenzor(z] far determining cloud cover: "'MM5 "
Mame af first file in the Shapefile; "SHP"

Start offzet in bytes of the first file: 000000

Mame of zecond file in the Shapefile: "SH#="

Start offzet in bytes of the second file: "003156"

Mame af third file in the Shapefile: "DBF

Start offzet in bytes of the third file; "003384"

+ @ DES #2: C55HPA DES

Fiqure 3: Example CLOUD_SHAPES DES
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2. Inthe NITF Metadata Viewer, click Load DES Shapefiles. This button is only available when
you open NCDRD files with at least one CSSHPA DES. ENVI extracts the corresponding
shapefile element, converts it to ENVI vector format (EVF), and loads it into the Available
Vectors List.

3. Inthe Available Vectors List, select the layer named digitalglobe ncdrd_chip CLOUD _
SHAPES, and click Load Selected. The Load Vectors dialog appears.

4. Select Display #1, and click OK. Polygon vectors overlay the image segment in the display group,
roughly outlinining the boundaries of clouds. The Vector Parameters dialog also appears.
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Cloud shapefiles

8% #1 Scroll {0.08533)

5. Use the Vector Parameters dialog to change the color of the vector layer to another color.

6. In the NITF Metadata Viewer, click on the + symbol next to DES #2: CSSHPA DES to view its
metadata. Then click the + symbol next to User Defined Subheaders. You will see that this is an
IMAGE_SHAPE DES, which is a single-polygon shapefile defining the original image extent.

@ MITF file headerdigitalglobe_ncdrd_chip. nkf]

ﬁ] Image zegment #1  MI1043BFFO0

:-- Image segment #2 CC

b Text segment #1

@ DES #1: C55HPA DES

S/oes] DES #2: C55HPA DES
o0 Unigue DES Identifier "CSSHPA DES "
0 DES Yersior: 1
ﬂ DES Security
----- O Mumber of Subheaders: 8

7. When you are finished, close the Available Vectors List, Vector Parameters, and NITF Metadata
Viewer dialogs. The vector shapefiles disappear from the display group. (If you want to view
them again in the future, you can select Vector > Available Vectors List from the ENVI main
menu bar, then load the desired vectors to the display group.)
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Chipping the Image and Saving to NITF Format

In these steps, you will attempt to chip (subset) both image segments and output them to NITF format.

1.

From the ENVI main menu bar, select File > Save File As > NITF. The Select NITF Output File
dialog appears. The left side of the dialog lists both image segments associated with the file.

Select the image segment named digitalglobe ncdrd chip.ntf M1043BFFO00.
Information about the file is displayed, along with Spatial Subset and Spectral Subset buttons and
an All Image Segments check box.

Click to enable the All Image Segments check box to select both image segments for saving.
Special rules apply when saving any NITF image with multiple image segments:

e You can save one or all of the image segments to an output NITF file. If you have three
or more image segments, you cannot use Ctrl-click to select multiple image segments.
If you hold down the Shift key and select another segment, the last segment you
selected is highlighted (not all segments).

e You cannot create a NITF file with multiple image segments if the input file does not
contain multiple image segments.

e The Spectral Subset button is not available if all segments are selected.

o If you select all image segments and uncheck All Image Segments, the previously
selected image segment is selected.

e You can edit multiple image segment metadata the same was as single-image output.
e You cannot save image segments containing masks to an output NITF file.

e You cannot change the NITF file version or compression parameters when saving
multiple image segments.

Click Spatial Subset. The Select Spatial Subset dialog appears.
Click Image. The Subset by Image dialog appears.

Leave the Samples and Lines values at 400, and move the red box to any location within the
image. Click OK.

Click OK on the Select Spatial Subset dialog and the Select NITF Output File dialog. The NITF
Output Parameters dialog appears.
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8.

Select an output filename and click OK. After processing is complete, the output file (and its
associated image segments) are added to the Available Bands List.

& NITF Output Parameters @

“Werzion ([MITFO210 = |  Edit MITF Metadata. .. ‘

Enter Qutput Filename [ ntf] Choose

|E:"~c:hipped_image

[v Load 5 aved File

] Canicel |

Examining the Output

1.

In the Available Bands List, right-click on Image Segment #2 of your chipped image and select
Load Band to New Display. Note that image segment #2 (the NCDRD cloud image) was not
chipped upon output because the Image Representation metadata value was “NODISPLY” (in the
original image).

Close Display #2 (containing Image Segment #2).

In the Available Bands List, right-click on the new filename and click Load True Color to
<new>. In the next step, you will use ENVI’s Dynamic Overlay feature to compare the original
(unchipped) image in Display #1 to the chipped image in Display #2.

From any display group menu bar, select Tools > Link > Link Displays. The Link Displays
dialog appears.

. Ensure that the Display #1 and Display #2 toggle buttons are both set to Yes. Also ensure the

Dynamic Overlay toggle button is set to On. Click OK.

Click in one of the Image windows to toggle between the original (unchipped) image and the
chipped image. Notice the color differences between the two images. ENVI automatically
assigned a default 2% linear stretch to the unchipped image, but not to the chipped image that you
saved.

Viewing the Output Metadata

L.

In the Available Bands List, right-click on the new filename, and select View NITF Metadata.
The NITF Metadata Viewer dialog appears.

Browse through the metadata and notice that ENVI retained the input metadata, TREs, and
DESes. An exception is that some fields in the image and file header metadata were updated to
indicate processing changes to the file upon chipping. Also notice that ENVI added an ICHIPB
TRE to Image Segment #1, which indicates the image was chipped.

If you click the + symbol to expand the NITF file header metadata, you will see the Originating
Station ID, Originator’s Name, and Originator’s Phone fields were changed to the defaults set in
the NITF configuration file.
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On Windows, the NITF configuration file is located in C: \Program
Files\ITT\IDLxx\products\envixx\menu\nitf.cfqg.

On Unix, the file is located in
/usr/local/itt/idlxx/products/envixx/menu/nitf.cfgqg.

To learn more about changing the default values for these (and other) fields in the NITF
configuration file, see “The NITF Configuration File” in ENVI Help.

3. Click Load DES Shapefiles.

4. Inthe Available Vectors List, select the CLOUD_SHAPES layer corresponding to the output file
you created. Click Load Selected. The Load Vectors dialog appears.

5. Select New Vector Window, and click OK. Note the full extent of the DES shapefile. It was not
chipped upon output.

6. When you are finished, close all dialogs and display groups except for the Available Bands List
and NITF Metadata Viewer. You will use the same data file for the next exercise.
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Exercise 2: RPC Map Information

In this exercise, you will learn how the NITF/NSIF Module uses RPC map information to georeference
a file. You will open the file digitalglobe ncdrd chip.ntf (which contains RPC map
information) and view the map information used for georeferencing.

The NITF/NSIF Module uses a variety of different map information for georeferencing:
o Replacement sensor model (RSM) TREs
o Rapid positioning capability (RPC) TREs
e DIGEST GeoSDE TREs (MAPLOB, PRJPSB, and GEOPSB TREs)
¢ IGEOLO image header field

If a NITF file contains RPC or RSM map information, the NITF/NSIF Module in ENVT uses that
information to georeference the file. If a file does not contain RPCs or RSMs, ENVI looks for the items
in the above list (in that order) to georeference the file. This exercise focuses on the use of RPCs only.

For a full discussion on how ENVI uses non-standard projections such as affine map transformations,
RPCs, and RSMs, see “Non-Standard Projections” in ENVI Help.

Background on Sensor Models

Sensor models are a type of map information used to define the physical relationship between image
coordinates and ground coordinates. A sensor model is a mathematical model that replaces the rigorous
(physical) sensor model associated with a specific sensor by representing the model’s ground-to-image
relationship. It is used to map a 3D ground point to a 2D image point. Various commercial spaceborne
image providers utilize replacement sensor models, particularly RPCs, which are one type. Two sensor
models that ENVI uses are RPCs and RSMs. This tutorial only discusses the use of RPCs.

RPCs

Rational polynomial coefficients (RPCs) are one type of sensor model. RPCs are not the same as a map
projection; rather, they model the ground-to-image relationship as a third-order, rational, ground-to-image
polynomial. You can use RPCs to perform orthorectification and DEM extraction in ENVI.

QuickBird data include pre-computed RPCs with the imagery. If your file has RPC information, you can
automatically derive RPC-based geolocation information for individual pixels in an image. This method
is not as geographically accurate as performing a full orthorectification, but it is less computationally and
disk-space intensive.

If your image file has pre-computed RPC information, ENVI uses the mean elevation value used in the
RPC transformation for the entire image. However, you can significantly increase the geolocation
accuracy of the image if you associate the image with a DEM.

The NITF/NSIF Module reads RPC information from a NITF file and creates an RPCOOA or RPC00B
TRE. If either of these TREs exists in a NITF file, ENVI uses the RPC model to emulate a projection by
default. The projection description includes the string *RPC* prior to the name of the coordinate system
in which the image resides.

10
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Viewing Map Information

1.

In the NITF Metadata Viewer dialog, click the + symbol next to Image segment #1 (
digitalglobe ncdrd chip.ntf) to expand its contents.

Scroll until you see the RPC00B TRE. Click the + symbol next to this TRE to expand its contents.
All of the information here was derived from the RPC map information provided with the
QuickBird image of St. Petersburg. ENVI had read this information into an RPCO0B TRE and
georeferenced the file using the coefficients shown here.

3. Click Cancel in the NITF Metadata Viewer dialog.

In the Available Bands List, you should see a Map Information icon under digitalglobe
ncdrd chip.ntf. This indicates that the file is georeferenced. Click the + symbol to expand
its contents. The Proj field shows that RPCs are used to emulate a Geographic Lat/Lon projection.

® Available Bands List M=
File Cptions

- digitalglobe_ncdrd_chip.ntf M1043BFFO0
O Image Segment #1: [R] Band 1 [654.0000]
O Image Segment #1: [G] Band 2 [546.5000]
O Image Segment #1: [B] Band 3 [473.5000]

Proj "RPCT Geographic Lat/Lan
O Pisel 0. w LLOO0005 Degrees

O Datum: WiE5-84
o UL Geo: 307175366, B3°R745. 11"
- E digitalglobe_ncdrd_chip.ntf CC
O Image Segment §2
+ -8 Map Info

In the Available Bands List, right-click on digitalglobe ncdrd chip.ntf, and select
Load True Color.

Double-click in the Image window to display the Cursor Location/Value tool.

Move around the image and note how ENVI displays geographic latitude and longitude
coordinates. Also note that the Cursor Location/Value tool shows the Projection as *RPC*
Geographic Lat/Lon.

When you are finished, select File > Close All Files from the ENVI main menu bar, then click
Yes to close all files.

11
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Exercise 3: Viewing Composite Images and Editing
PIA TREs

In this exercise, you will learn about composite images and how to edit Profile for Imagery Access
(PIA) TREs when saving a NITF file.

1. From the ENVI main menu bar, select File > Open Image File. The Enter Data Filenames dialog
appears.

2. Navigate to Data\nitf, select the file target example.ntf, and click Open. This is a
composite image consisting of two image segments and various annotation segments. The first
entry that appears in the Available Bands List is the RGB composite image. The next two entries
are the image segments that make up the composite image.

3. Click Load RGB. The composite image is loaded to a new display group.

4. Inthe Available Bands List, right-click on Image Segment #1 and select Load Band to New
Display. The first image segment appears in a new display group.

5. Double-click inside the Image Window in Display #1 (composite image). The Cursor
Location/Value dialog displays. Move your cursor around the composite image, then around the
corresponding image segment (for the same location). Note that the composite image does not
display geographic information, but the image segment does. The composite image is simply a
graphical depiction of the individual image and annotation segments, but it does not provide map
information.

Saving to NITF Format

1. From the ENVI main menu bar, select File > Save File As > NITF. The Select NITF Output File
dialog appears.

2. Select the COMPOSITE image for output. Notice that all of the image segments are selected for
output when you select the composite image. The All Image Segments check box is also
automatically checked.

3. Click OK. The NITF Output Parameters dialog appears.
4. Click Edit NITF Metadata. The NITF Metadata Editor dialog appears.

Adding PIA TREs

The NITF Metadata Editor lets you add or delete Profile for Imagery Access and Profile for Imagery
Archive (PIA) TREs, which hold information required by the Standards Profile for Imagery Access
(SPIA). A variety of government agencies require these TREs in NITF image products. In this step, you
will simulate adding a Profile for Imagery Access Target Descriptive (PIATGB) TRE to mark a target
of interest in the data.

1. Inthe NITF Metadata Editor, select Image segment #1 and click Add PIA Tags. The Add PIA
Tags dialog appears.

2. Change the value for PIATGB (PIA Target Tag) to 1.

12
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3. Click OK. The metadata under Image segment #1 expands in the NITF Metadata Editor. A new
green TRE symbol appears at the bottom of the metadata.

4. Click the + symbol to expand the new TRE.

& NITF Metadata Editor

+ EE3 FATF fie hoader
= m Imnage sogrend H1  BM0U
Inage [D: "IM02 ¢
image [late and Time: [How 3 2002 07 48:00)
Tasget i * "
e |02 “Fenduced Souncs Product
- Ej Inags Secunty
bnage Sounce: ™
Humiber of Rows: 384
Wursbser of Ciodurrre: 554
Froed Vs Type: "TNT™
imasge Flepresentatior: " MOMD™
Image Cateporyr W5~
. m Enage Corments
bnage Compestmon "HE [Mona[™
Band 1
Humber of Biocks Pt Riowr 1
b of Bl Pt Cisharrrs 1
Froels Per Block. Hionzontal 354
Fioeds Per Block: Vestcal 354
Bty Pt Posst 8
oo
L= Tag1: AATGE _'_F__II
ey E VRGO | dentifer "PIATGE
Lawwgthy ol E it Taegged Plecordt 10117
Tl UTM: ™ "
T arged bderbificstion:
Ciountry Cods: = =
Catogoey Code: =
Targed Geographe: Cooidinates. ™ - v
L ¥

Add PRA Targe | Dieleie Y& Tag | 4dd Tt

Dhelestn il ity

5. Double-click on any of the empty fields such as Target UTM. A text entry dialog appears.

oK, |_-:.m.cd|

6. Enter your own text and click OK. A text entry dialog for the next PPATGB TRE metadata field
appears.

& Edit String Value X

T arget |dentification: ||:|ui|-:|ing'||

Cancel

7. Continue adding your own values for the PIATGB TRE metadata in this manner.

8. Click OK in the NITF Metadata Editor. ENVI validates your entry and issues an error message if
you entered incorrect data.

9. In the NITF Output Parameters dialog, enter an output filename, and click OK.

10. When the output file appears in the Available Bands List, right-click on its filename and select
View NITF Metadata.

11. Examine the metadata in the output file. You should see the new PIATGB TRE metadata.
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