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1.0 Draft

09.05.2005

all

Initial Draft Version

1.1

05.10.2005

all

Editorial changes

Product delivery package structure descrip-
tion added.

Composite quicklook redefined as manda-
tory for all product variants.

Clarifications in COSAR file format descrip-
tion.

Image coordinate annotation, geo-grid
and mapping grid figures added.

GeoTIFF details added.

Chapters reordered (3 and 6 exchanged).
DEM coverage map details added.

Changes in the product annotation:

Raw data / signal analysis parameter anno-
tation classified as optional.

Further minor changes in XML annotation
and parameter documentation.

Image data statistics either complex or
detected.

Attitude quaternions indices changed to
reflect changes in attitude product spec.
Calibration factor annotation restructured.
Product order info adapted to TMSP order
file content

End of draft status & first offi-
cial document release

1.2

27.03.2006

Table.
3-1

all

comment added for product component
geometric layer indicator

product component beam indicator is now
taken from the order file. For SM, SL and
complex SC products: identical with eleva-
tion beamID of the image layer. In de-
tected ScanSAR products: scan_xyz with
xyz as number of the SM beamID of near-
est beam.

Post-G/S-TAR issue. Changes in
|IOCS Aux Product and MOS-
IOCS I/F incorporated.

Open GrdSeg-NCR-0007 (MOS)
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p. 18
all
Ch.6

due to limitations of the instrument and
commanding, the range sampling fre-
quency may change in-between ScanSAR
swathes. Hence for experimental complex
ScanSAR products, the annotated relative
range position (RSRI) of bursts in the CO-
SAR file now refers to a virtual sample
position on the common raster derived
from the ADC sampling rate. An oversam-
pling factor of actual sampling and RSRI
sampling (1,2 or 3) is annotated along.

The map plot format changed from GIF to
PNG and the browse image may also be in
TIFF format. Extension of mapping grid
changed to “.bin” to underline that it is
not a SUN raster file (.ras).

Changes in the XML product annota-
tion:

editorials in comments
attitude section: manoeuver ,,NA" added

ScanSAR beam overlap documentation
extended

georeferencing annotation:
included optional polynomial azimuthShift
in signalPropagationEffects

beamPointingVector unbound and identi-
fied with beamlD attribute

productComponents: type of size changed
to long

elevationBeamConfiguration is now taken
from the order file. For SM, SL: identical
with elevation beamID. In ScanSAR:
SCAN_xyz with xyz as number of the SM
beamID of nearest beam.

elevation and azimuth antenna sampling
and coverage changed

GPSAntennaPosition multiplicity set to 4

combinedDoppler (fusion of baseband and
geometric estimates) added to dopplerEs-
timate and geometricDoppler content
modified to support antenna pat-
tern/pointing verification by I0CS

image quality statistics: complex and de-
tected product differentiation reverted

Open GrdSeg-NCR-0007

GrdSeg-SCR-0017
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(not meaningful for phase values). Same
for quality limits.

range compression chirp description now
reflects new annotation and selection
strategy in the new IOCS Aux product (as
of Feb. 2006)

all Attitude Product related elements are
set to optional to allow (off-nominal) NRT
processing without any attitude data.

attitude accuracy: added LREF and RREF
for left and right looking reference attitude
products (used for nominal NRT process-
ing).

product quality limits for raw data and
Doppler centroid limits adopted from re-
vised I0CS Aux Product DT Quality Limits
Table

added optional beamID identifier to ge-
ometry parameters to allow a more de-
tailed B parameter description for ScanSAR

due to varing RSF between ScanSAR
beams, the farRangeBeamBorderTime is
also required for SSCs.

optionality of pixel and timing info in
scene coordinates corrected.

quicklook image data scaling polarisation
layer multiplicity set to 0...1

elevationPatternCorrectedFlag typo cor-
rected

quicklookDataStartWith added to com-
pleximagelnfo to ensure a more uniform
QL orientation.

Comments for map plot and browse com-
ponents changed.

1.3

10.12.2007

Ch.4.2

Ch. 4.1

Ch.
5.2.1

Annex

SPECAN scaling rate included in COSAR
burst annotation

Packbits compression in GeoTIFF descrip-
tion added

Quicklook image sizes adapted

New section “How to...” introduced
with basic recipes on how to use the anno-
tated information.

Post-commissioning phase issue
for operational readiness
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Changes in XML annotation schema:
editorials

comments added for azimuth processing
parameter annotation.

optional user order data included and
updated

optional order parameter procGainAttenu-
ation included

optional processing / geometry parameter
zeroDopplerVelocity added

optional scenelnfo parameter sceneRange-
Extent introduced

optional processing parameter correctedIn-
strumentDelay added to handle chirp type
& bandwidth dependent delays

optional section on signal data analysis (for
internal calibration and test purposes in
the commissioning phase) removed in user
product

Verify that this is the correct revision before use. Check the document server for the latest version. Distributed
hardcopies of documents are not automatically updated. In case of uncertainty contact the person who released
the document or the documentation manager.
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1 Introduction

1.1 Scope

This document defines the format of the level 1b product components as introduced in [AD 1]. In that sense it is
an annex document to [AD 1] which details the image file and preview data representation and gives a compre-
hensive list of the product annotation parameters.

1.2 Applicable Documents

This document is based on the requirements and specifications given in the following documents.

[AD 1] TX-GS-DD-3302 Basic Product Specification 1.5

[AD 2] TX-GS-DD-3303 Experimental Product Description 1.4

1.3 Reference Documents

Reference | Document Number Document Title

[RD 1] TX-GS-DD-4111 IOCS Auxiliary Product Specification 1.12
[RD 2] TX-GS-SP-2601 Orbit And Attitude Product Specification 2.8
[RD 3] TX-GS-DD-3306 Product and Data Conventions

[RD 4] TX-GS-ICD-3202 GS to User Interface Control Document

[RD 5] GeoTIFF Format Specification

GeoTIFF Revision 1.0, Specification Version 1.8.1
N. Ritter and M. Ruth; 1995

[RD 6] TIFF Revision 6.0 Specification
Final — June 3 1992
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1.4 Document Structure

This document is structured as follows:
Chapter 1 introduces to the structure and scope of the document.
Chapter 2 gives an overview of the TerraSAR-X level 1b product format.

Chapter 3 describes the structure of the delivered level 1b products.

Chapter 4 describes the binary data format of the image components (GeoTIFF and COSAR).

Chapter 5 lists further product components (e.g. quicklooks, auxiliary raster files).

Chapter 6 details the parameter annotation components.

Annex A explains the abbreviations used.

1.5 General Aspects

The term “Level 1b Product” as used in this document comprises the TerraSAR-X basic products and the experi-
mental products as given in [AD 1] and [AD 2]. They are generated by the operational TerraSAR Multi Mode

SAR Processor (TMSP).

The basic products are the operational products offered by the TerraSAR-X PGS to commercial and scientific
customers. These products can be ordered through and will be delivered by the PGS user services at DLR. The

experimental product ordering and delivery may be restricted.
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2 Level 1b Product Format Rationale

The huge variety of level 1b product types for TerraSAR-X (complex, detected, geocoded, ...) requires
product annotation in an extensible and dynamic format. The Extensible Markup Language (XML — see
http://w3.org/XML ) is such a format and has therefore been selected. In chapter 6 the parameters are
given in a XML formatted annotation similar to the one implemented for Radarsat-2 and to the one
proposed for TerraSAR-L. The TerraSAR-X product annotation is however much more comprehensive
than the one of Radarsat-2 due to the additional spotlight imaging modes and additional instrument
capabilities. Nevertheless, one branch of the main product annotation component contains all the
basic information on the delivered product as uniform as possible for all product types.

Further annotation and pointers to additional annotation components generated by the archiving sys-
tem or post processing steps like look-up-tables, map projection or propagation correction can simply
be added to the existing XML files. In general, new generated data components like enumeration ma-
trices for map projection or binary masks can be directly included in the product directory. The product
annotation comprises detailed parameters on the actual format of the binary product components
(e.g. bits per pixel, byte order, ...). These are however fixed for all product components contained in
this specification and are given for informative purposes in those cases. Additional components can be
described easily this way. Parameters like size or pixel spacing of the image data are obviously variable
from product to product. Some annotation parameters are extracted or derived from the IOCS auxil-
iary product, the orbit product and the attitude product used for processing. Details on those products
can be found in [RD 1] and [RD 2].

The image data consists of one or more polarimetric channel files in separate binary data matrices. In
detected (MGD) and geocoded products (GEC, EEC) the polarimetric (and DRA channel) image layers
are stored in individual GeoTIFF files. This format is used in many remote sensing and GIS applications
and for Radarsat-2. It allows to annotate map projection parameters as TIFF tags in the image layers.
Details are given in chapter 4. Quicklooks are provided in the common TIFF format.

In complex products (SSCs), the individual bursts of each ScanSAR beam are stored together in one
individual binary file for each beam. The stripmap and spotlight SSCs are equivalent with a one beam /
one burst ScanSAR product in this context. This format also contains image raster positioning annota-
tion in the binary file which facilitates data handling and interferometric data processing. Thus the
"COmplex SAR" (COSAR) format is defined for the complex TerraSAR-X image data of all modes. The
structure and content of such a COSAR file, containing complex focused ScanSAR bursts of one beam,
is described in chapter 4.

The COSAR file is in a plain binary raster file since formats which could serve as a container hosting
complex SAR data (e.g. GeoTIFF) are using 4 byte offsets and are thus limited in file size to 4 GB. The
quicklooks of complex products however use the same TIFF format as the ones of detected or geo-
coded products.
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3 Product Delivery Package

This chapter describes the delivered product package. The package directory structure and the file
naming conventions are given. Note that the Level 1b Product as specified in this document is self-
contained and that all product components are referenced in the “productComponents” section of
the main annotation file. The paths and file names (except for the one of the main annotation file)
described here may thus be extended or even made obsolete by the annotated ones.

3.1 Package Structure and File Names

Upon delivery, the level 1b products are packed in a delivery package which may also contain other
products. It is supplemented by additional administrative information and either archived into a tar file
or put onto a medium. These packages and the delivery mechanisms will be specified in [RD 3] and
[RD 4]. Figure 3-1 gives an example for the directory structure inside such a delivery shell. The yellow
folders contain the individual level 1b products.

Root Directory Directory EXML, TXT .. Data File
TSX-1.SAR.L1B

TSX1_SAR_MGD_SE___SM_D _SRA 2006
0531T131415_20060531T131425

TSX1_SAR__SSC SM_D_SRA_20060
531T131415_20060531T131425

... administrative parameter files ...

Figure 3-1: Example for the high-level directory structure of delivered products.

The folders hosting the level 1b products are conveniently named using the product naming conven-
tion of [RD 3]. The directory structure and components of the level 1b product itself are indicated in
Figure 3-2. Table 3-1 gives an overview of the relevant file name constituents.
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TSX1_SAR__AAA_BBBB_CC_D_EEE_XXXXXXXXTXXXXXX_YYYYYYYYTYyyyyyy

TSX1 SAR__AAA _BBBB_CC_D_EEE_XXXXXXXXTXXXXXX_YYYYYYYyTyyyyyy.xml
¥/—\
o
ANNOTATION GEOREF.xml ]
..
... additional annotatiﬁc»)jlﬁfii[e’s... «—]
,,,,,,,,,,
IMAGEDATA IMAGE_FF_GGG_[beam ID]( .tif or.cos) [ | ]
o
PREVIEW QL_FF_GGG_[beam ID].if <«
COMPOSITE_QL.tif <+
BROWSE: .tif <+
MAP_PLOT.png «
o
AUXRASTER MAPPING_GRID.bin Pa—
GIM.tif D —
777777777777777 DEM_MAP.tif <
o
SUPPORT : README.txt
‘ \—/\
,,,,,,,,,,,,,,, documentation, XSDstooIs
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In Figure 3-2, the yellow color indicates components of the product delivery shell and the SUPPORT
directory which includes some documentation on the delivered product (e.g. this document and the
XML schema files in the versions valid at time of the product generation). The other objects are the
specified level 1b product components. Optional or supplemental components are marked with
dashed lines. Additional image layers (e.g. polarimetric channels) are colored magenta. The compo-
nents which exist only for projected or geocoded products are indicated with blue color.

The main annotation file in the product directory carries the product name with the extension
“_xml"”. The file naming scheme is outlined here using constituents (e.g. AAA) which are separated
by underscores (“_"). Note again that only the main annotation file / product naming follows the
specified convention and that the components may be named and located differently as referenced in
the relevant “productComponents” annotation section (indicated by the red arrows in the figure).

Constituent ID | Constituent Name | Value Range | Remark
L1b product names:
- mission TSX1 fixed
- sensor SAR_ fixed
AAA product variant SSC, product class
MGD, GEC, EEC
BBBB resolution variant SE__,RE__ product sub-class: spatially or
radiometrically enhanced.
No entry (____) for SSCs.
CcC imaging mode SM, SC, SL, HS example: HS for High-Resolution
Spotlight
D polarisation mode S,D,T,Q example: T for TWIN polarization
mode
EEE antenna receive configura- | SRA, DRA SRA for single-receive antenna
tion DRA for dual-receive antenna
XXXXXXXX TXXXXXX UTC start time - format:
YYYYMMDDThhmmss
YYYYYYYYTYYyyyy UTC stop time -
Variable parts of the product component file names:
FF polarization channel image | HH, HV, VH, VW TxRx polarization
layer
GGG geometric (antenna receive | SRA, geometric layers for DRA/ATI
channel) image layer FWD, AFT mode (forward and after).
QuadPol data is processed with
the “SRA" geometric phase
center offset (thus 0).
[beam ID] elevation beam (configura- | e.g. strip_007, as taken from the order file for
tion) ID scan_009, ... detected products (e.g.
scan_009, strip_009, strip-
Far_009).
Identifying the different image
layers for each subswath of (ex-
perimental) complex ScanSAR
products (e.g. strip_009,
strip_010, strip_011 and
strip_012).

Table 3-1: File name constituents.
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The file name extensions used are:
e “_xml"” for the annotation files following the schema definitions in this document
e “_tif" for TIFF and GeoTIFF images with different depths and representations
e " _cos” for the COSAR image format specified herein

o .bin” for a binary raster file
e "_png, -txt” forstandard PNG and text files.

3.2 Administrative Parameter File Set

This part of the delivered item describes the product delivery package and contains additional facility
related information (e.g. detailed copyright information). It comprises the product and processing facil-
ity identifiers as well as the data set descriptors in the format of the product library data base “item
information file” (lIF). It is to be specified in the GS-to-User-ICD [RD 4] and not part of this level 1b
product format specification.
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4 SAR Image Raster Files

4.1 Detected and Geocoded Products

The individual polarization layers of the image data of projected products are given as separate files in
the GeoTIFF file format in unsigned 16 bit representation and a subset of commonly used tags.

GeoTIFF is an extension of the TIFF (Tagged Image File Format) standard which defines additional tags
concerning map projection information. It is readable with standard image processing and GIS soft-
ware packages (see http://www.remotesensing.org/geotiff/geotiff.html ). Large files which would ex-
ceed the 4GB limit are compressed using the standard TIFF packbits algorithm.

The GeoTIFF format version 1, key revision 1.0 as specified in [RD 5] with a very limited number of
tags and keys is used for the detected and projected image data. The projection tags and GeoTIFF keys
set by the TMSP are listed in Table 4-1 using the conventions of [RD 5]. The TIFF Revision 6.0 tags
used are given in Table 4-2 (see [RD 6]).

GeoTIFFs main information, the transformation of the raster coordinate system to the target model
coordinate system, is given by a 4x4 transformation matrix which can be evaluated by every standard
GeoTIFF reader. The result is referenced to WGS84. UTM zones and UPS projection are annotated.

GeoTIFF Tags and Keys Content / Example

ModelTransformationTag 4x4 transformation matrix between raster and model
“space” (only 2 dimensions used)

GTModel TypeGeoKey This GeoKey defines the general type of model coordinate
system to which the raster will be transformed: e.qg.
Model TypeProjected

GTRasterTypeGeoKey The raster space coordinate system used; either a pixel is a

point or an area: e.g.
RasterPixellsPoint

GeographicTypeGeoKey Specifies the code for the geographic coordinate system
(GCS) used to map lat-long coordinates onto a specific
earth ellipsoid: e.q.

GCS_WGS_84

GeogLinearUnitsGeoKey Geocentric linear units for the defined GCS: e.qg.
Linear_Meter

GeogAngularUnitsGeoKey Geocentric linear units for the defined GCS: e.qg.

Angular_Degree

Annotation for UTM / UPS Projection

ProjectedCSTypeGeoKey The number of the UTM zone with N or S for North and
South: e.g. PCS_WGS84_UTM_zone_30N
ProjCoordTransGeoKey e.g. CT_TransverseMercator or

CT_PolarStereographic

ProjectedCSCitationGeoKey ASCllI string e.g. ""UTM Zone 32 N with WGS84" or
"UPS N"

ProjNatOriginLongGeoKey (-177...177 deq)

ProjNatoriginLatGeoKey e.g. 0.000000 deg ( 0d 0' 0.00"N)
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ProjScaleAtNatOriginGeoKey

e.g. 0.9996 for UTM

ProjFalseEastingGeoKey

e.g. 500000.0 m

ProjFalseNorthingGeoKey

e.g.0.0 m

Reference System

code / value

GCS 4326/WGS 84
Datum 6326/World Geodetic System 1984
Ellipsoid 7030/WGS 84 (6378137.00,6356752.31)

Prime Meridian

8901/Greenwich (0.000000/ 0d 0" 0.00"E)

Table 4-1: GeoTIFF tags and keys.

TIFF Tags and Keys Value Code / Example

ImageWidth image width

ImagelLength image length

Orientation TOPLEFT

Compression e.g. NONE or DEFLATE (the gzip compression)
SamplesPerPixel 1 sample for one layer

BitsPerSample 16 bit for the detected images
RowsPerStrip 1 = line by line

PlanarConfiguration 1 (required although only 1 layer present)
Photometriclnterpretation 1 = minimum is black (grey value)

Table 4-2: TIFF tags and keys.

4.2 Complex Products

One COSAR (COmplex SAR) file contains all focused complex SAR data of one beam in a burst by
burst order together with sample validity and position annotation. Note that stripmap and spotlight
images consist of one burst in that sense.

The focused complex SAR data of one beam (or swath) are stored in one beam file. That way, the fo-
cused complex SAR data of a ScanSAR configuration with n beams (4 beams are used for TerraSAR-X)
is stored in n beam files. Hence there are 1 to 4 files for each of polarization channels in the TerraSAR-
X case. In the simplest case of a SSC stripmap with one polarization channel, the user will obtain a
product with 1 image data file.

The bursts are not merged with each other and all valid data of each focused burst are preserved. The
valid (thus all completely correlated) data can be stored in a rectangular matrix this way. This matrix
has the range extent of the widest burst. The “invalid data” are simply filling the matrix to compen-
sate the different burst width and also the smaller azimuth extent in near range of each burst. For a
system like TerraSAR-X which uses the Total Zero Doppler Steering, the excess in storage space is mar-
ginal. The SAR data sample validity and position annotation is interspersed in a way that a simple visu-
alization of the entire file as a rectangular matrix is not spoiled by the misinterpretation of the annota-
tion data as SAR data.

The SAR data samples are stored in the same order as they are recorded by the SAR instrument, range
line by range line, near range sample first.
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The following figures give an overview of the COSAR file format. Figure 4-1 outlines the storage of the
bursts in one matrix. Figure 4-2 and Figure 4-3 detail the sample validity and position annotation for
an azimuth column and a range line of a burst respectively. The annotation and structure of each
burst is depicted in Figure 4-4. Figure 4-5 shows the actual storage order of the entire file. Figure 4-6
and Figure 4-7 illustrate the advantages of skewed versus deskewed data storage for squinted SAR
imaging. The positioning and validity annotation in the COSAR file is put in relation to the product
annotation of a stripmap SSC in Figure 4-8. Figure 4-9 sketches the interrelation of COSAR positioning
information and product annotation for a complex ScanSAR product.

range -

Annotation

SAR data burst 1

Annotation

SAR data burst 2

Annotation

SAR data burst 3

Annotation

Yyinwize
30O 7" ® 033>

SAR data burst 4

Annotation

SAR data burst 5

\/

Figure 4-1: Visualization of the image and annotation data of a COSAR file as a rectangular matrix.

Azimuth Annotation

The beam file format allows either to store the focused complex burst images deskewed in azimuth
(Doppler-zero geometry) or skewed in azimuth, which saves storage space in the case of a squinted
SAR imaging geometry. In both cases, deskewed or skewed, the number of samples in azimuth direc-
tion must be constant within one burst. Since the number of valid azimuth samples in one azimuth
column may vary with range, the azimuth columns have to be zero-padded in order to keep the num-
ber of samples per azimuth column constant with range.

Each azimuth column is annotated by three parameters:

e ASRI = Azimuth Sample Relative Index: An azimuth index, giving the location of the first sam-
ple of the actual azimuth column relative to the Doppler-zero location of the reference sample
in the intermediate raster. This index not only locates the individual bursts but also allows a
“compressed” skewed image data storage.

e ASFV = Azimuth Sample First Valid: An azimuth index, starting with 1 and indicating the first
valid azimuth sample with respect to the first azimuth sample of the actual azimuth column.
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e ASLV = Azimuth Sample Last Valid: An azimuth index, starting with 1 and indicating the last
valid azimuth sample with respect to the first azimuth sample of the actual azimuth column.

Thus the deskewed location of the start of a column of valid azimuth samples of one burst results
from ASRI+ASFV-1. In case of a deskewed storage, ASRI is constant for all columns of a burst.

azimuth >
ASRI | ASFV | ASLV \\\\Q& \Kg\ A3 Ad A5 \\
. . invalid
annotation valid sample
sample

Figure 4-2: Annotation and optional zero-padding of an azimuth column

Range Annotation

In order to ensure a correct azimuth annotation of all samples within one burst, potential echo win-
dow start time (echo window position EWP) shifts within one burst - which are not foreseen for Scan-
SAR but are likely present in a stripmap “burst” — have to be considered. In the focussed burst, the
zero-padding in the course of EWP change adjustments has to be tracked within the annotation part
of each range line. Thus, the range delay time of the first sample of each range line within one burst is
constant and the valid range data are indicated.

Each range line is annotated by two parameters:

e RSFV = Range Sample First Valid: A range index, starting with 1 and indicating the first valid
range sample with respect to the first range sample of the actual range line.

e RSLV = Range Sample Last Valid: A range index, starting with 1 and indicating the last valid
range sample with respect to the first range sample of the actual range line.

range >
RSFV | RSLV N\\ R2 R3 R4 R5 \\Q\\ %
. . invalid
annotation valid sample
sample

Figure 4-3: Annotation and optional zero-padding of a range line

Compared to the number of samples in one azimuth column, which may vary from burst to burst, the
number of samples in one range line has to be the same for each burst in one beam file. While EWP
changes within one burst / block have to be adjusted, EWP changes from burst to burst need not to
be physically compensated. If these changes are adjusted from burst to burst, range zero-padding has
to ensure that the number of samples for all range lines is kept constant for the entire beam file.



Cluster Applied Remote Sensing Doc.: TX-GS-DD-3307
Issue: 1.3
i;DLR TerraSAR-X Ground Segment Date: 10.12.2007

Level 1b Product Format Specificati
eve roduct Format Specification Page: 20 of 257

Public

Burst Annotation
The annotation of a burst consists of the range line and azimuth column annotation supplemented by
an additional annotation line giving information about the burst as well as about the complete file.

1.

10.

11.

The number of bytes in the actual burst (BIB = Bytes In Burst). Including the annotation and
valid only for ScanSAR bursts.

A range index, giving the relative range location on a virtual common raster with the ADC
sampling (its rate is approx. 330MHz) of the bursts first range sample with respect to the ref-
erence value (RSRI = Range Sample Relative Index).

The length of a range line given in samples. This value has to be same for all bursts and is re-
peated at every burst (RS = Range Samples).

The length of an azimuth column of the actual burst given in samples. This value may vary
from burst to burst (AS = Azimuth Samples).

The index number of the burst (Bl = Burst Index).

The total number of bytes in a line in range direction (the “width” of the entire file including
the annotation bytes). As the TNL, this parameter is given only once in the first line of the file
(RTNB = Rangeline Total Number of Bytes).

The extent in azimuth direction (the “height” of the entire file including the annotation lines).
This parameter is given only once in the first line of the file in order to facilitate the reading of
the file and replaced by the special filler value for the other bursts (TNL = Total Number of
Lines). The file size can be derived from RTNB times TNL.

For the convenience of multi-format reader software the following 2 samples identify the file
format (not visible in Figure 4-4). The first sample reads hex. 43534152 which is the ASCII
string CSAR and the second sample gives a version number.

The following sample gives the oversampling factor of the RSRI sample position with respect to
the current range sampling (1 for 330MHz, 2 for 165MHz or 3 for 110MH2).

The following two samples contain the 8-byte floating point value (MSB order) of the inverse
SPECAN scaling rate 1/k applied in processing of the burst. This information may facilitate in-
terferometric processing but it is not meaningfull for Stripmap modes (1/k -> 0).

The next samples of the annotation line of each burst are reserved for processor internal use
and may contain in the future further imaging mode dependant information useful for inter-
ferometric processing of complex ScanSAR (and SpotlLight) data. They are not contained in
Figure 4-4. If unset, the filler value is used here as for the rest of the line.
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range >

BIB RSRI RS AS BI RTNB TNL

FILLER | FILLER | ASRI ASRI ASRI ASRI ASRI

FILLER | FILLER | ASFV | ASFV | ASFV | ASFV | ASFV

FILLER | FILLER | ASLV | ASLV | ASLV ASLV ASLV

RSFV | RSLV W%/ WA1,R4 A1, RS

RSFV | RSLV WAZ,RZ A2 R3|A2,R4[A2 R5

yinwize

RSFV | RSLV % A3, R2|A3,R3|A3,R4|]A3,R5

RSFV | RSLV (A4, R1|A4,R2 A4,R3% W
Y RS.FV RSLV W %AS,R3 %/W

Figure 4-4: Burst annotation

A SAR image sample is regarded invalid either if it lies outside of the interval of valid range samples,
indicated by RSFV and RSLV, or outside the interval of valid azimuth samples, indicated by ASFV and
ASLV, or outside of both intervals. Image samples are marked as invalid only by the validity annota-
tion. They do not necessarily contain the filler or any other special value.

Those fields within the burst annotation area (rectangular 2-D burst representation) which are not
needed for annotation purposes are filled with the special filler value.

Binary File Format

The complex SAR image samples are stored as 16 bit / 16 bit complex integer (4 bytes). The byte or-
der is big-endian (most significant byte (MSB) first). All annotation values are stored as 32 bit integer
(4 bytes). The filler value is a 32 bit integer with a constant value of hex. 7F7F7F7F.

That way, an annotation or filler value requires the same storage size as an image sample. Now, any
visualization software, which is able to display 16 bit / 16 bit complex integer data, is allowed to “mis-
interpret” the annotation values as complex samples and will display the image data. In the case, that
the amplitude of the complex samples is displayed, the filler data will show up as a white line separat-
ing the burst images. The 32 bit items are stored in range line by range line order, see

Figure 4-5.
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Byte offset in file
0 4 8 12 16 20 1*RTNB+0  1*RTNB+4  1*RTNB+8 1*RTNB+12 1*RTNB+16 1*RTNB+20
annotation line 1, burst 1 P annotation line 2, burst |——p»— 1
BIB RSRI RS AS BI FILLER | FILLER | ASRI ASRI ASRI
r-—————"—"~"77~ . - - - - - . -
— P annotation line 3, burst 1 annotation line 4, burst l——p»—
FILLER | FILLER | ASFV ASFV ASFV FILLER | FILLER | ASLV ASLV ASLV
r——-——-——-- - === - T T T T 007 - - - == ot T -
— P range line 1, burst 1 P range line 2, burst l——p»—
RSFV RSLV WWW RSFV RSLV W A2,R2(A2,R3
r——-——-——-- - === - T T T T 0000 -t - - === oot T T -
— range line 3, burst 1 - range line 4, burst |———p—
RSFV RSLV WAS,RZ A3,R3 RSFV RSLV |A4,R1[(A4,R2|A4,R3
r-——————-—-—-77 . - - - - - . -
— P range line 5, burst 1 - annotation line 1, burst2——p»—
RSFV RSLV % W A5 R3 / BIB RSRI RS AS Bl
r———-——-——-- 7= - T - - - ==~ -t - - - - -~ T T s T T -
— P annotation line 2, burst 2 P annotation line 3, burst 2
FILLER | FILLER | ASRI ASRI ASRI FILLER | FILLER | ASFV ASFV ASFV
r———-—--- === Tt T T T -t - - === oot T -
— annotation line 4, burst 2 - range line 1, burst 2
FILLER | FILLER | ASLV ASLV ASLV RSFV RSLV /1//%/% W
it e

Figure 4-5: Beam file storage order

Skewed Versus Deskewed Storage Organization
In the case of a squinted SAR imaging geometry the size of the beam file can be significantly reduced,
if the SAR image data is organized in skewed geometry (see Figure 4-6).

range >
R
3 deskewed
= SAR image
I data

range

>

yInwize—

skewed
SAR image

data

Figure 4-6: Deskewed versus skewed storage organization in the case of a squinted SAR imaging ge-
ometry

In the case of yaw steered or zero-Doppler steered SAR instruments the saving of storage space is
marginal or even zero. Thus, for convenience the SAR image data of TerraSAR-X is stored in a des-
kewed geometry (see Figure 4-7).
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| range > | range >
S [T I IR o
g' deskewed g skewed
esKkewe SAR i
= SAR image =1 d;r;age

Figure 4-7: Deskewed versus skewed storage organization for total zero-Doppler steered SAR instru-
ments like TerraSAR-X
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COSAR Image Coordinates and Geolocation

Figure 4-8 sketches the relation of the localization information given in the product annotation in rela-
tion to the image positions in the COSAR frame for a deskewed complex Stripmap product with echo
window position shifts. The annotated scene coordinates are indicated with blue dots. Only a part of
the geo-grid annotation (red dots) of the scene (yellow) is shown here in order to keep the figure
readable.

Stripmap SSC

‘1— start

Last Pixel

@
i
e
%4— stop

\
\\

‘ (lat, lon, inc, ...) at (t, tau)

COSAR azimuth / burst annotation

e o o Valid Data

7 Scene corner coordinates
3 i : .
s € / | Echo window position shift _
- = / T P I_-’"
g é // /’/ ! ,"!
< 3 B/ \SPV, ASLVEie nvalid Data|
g: : j o 4 First Pixel
©
x Column (j)

Azimuth time ¢

Figure 4-8: Geo-grid, scene coordinates and COSAR image raster for SSCs.
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Figure 4-9 outlines the positioning of 4 deskewed bursts without squint of 2 beams of a ScanSAR se-
guence onto a virtual common raster which covers the entire “scene” using the COSAR burst annota-
tion. The annotated coordinates and the geolocation grid (only partly drawn) of the product refer to
the whole scene. This sketch gives of course only a very rough idea of how the ScanSAR beam stich-
ing/burst concatenation and multi-looking works and the true beam/burst offsets and overlaps will
depend on the actual commanded ScanSAR cycle and the corresponding processing parameters.

+ (o3
@ )
i Scene of Complex ScanSAR Bursts i
/ < Last Pixel
@ @ @ @ @ @ @ @ @ @ @
{‘
@ @ @ @ @ @ @ @ @ @ L
R8I0 AR AR RRRRRRRRRR ) EETRRRD RN q ® ® | (beam, bursy)
L) “ ¢ siie 8 gL i
<———ASRI (22— i e HmaaEERR
@ =) (=) (=) @ ) [/ 4 ook area
] * @ @ ‘
h
e | )
» ,’ COSAR burst
() ! bounderies
!
ASRI (1,2)— / (1,2)
| RSRI (2,2)
3 S |
J
B % ,‘ Scene corner coordinates
£ |
Q
% ‘ 0 X I/ <—First Pixel
o Column (j) | Grid reference time

Azimuth time t

Figure 4-9: Hypothetical ScanSAR SSC burst positions from COSAR annotation on a (virtual) common raster.



Cluster Applied Remote Sensing

TerraSAR-X Ground Segment
Level 1b Product Format Specification

Public

i DLR

Doc.: TX-GS-DD-3307
[ssue: 1.3

Date: 10.12.2007
Page: 26 of 257

5 Further Product Components

5.1 Auxiliary Raster Files

5.1.1 Projected Products

Detected and geocoded products comprise a mapping grid which gives the azimuth and range times
for a coarse grid of equidistantly sampled GeoTIFF frame pixels. Thus, all parameters annotated in
slant-range geometry can be related to the projected image geometry. It is e.qg. possible to trace (or
reverse) the calibration corrections which were applied in slant-range geometry for the detected prod-
ucts. The mapping grid is in given plain binary format with two 32 bit floating point values for each
sample. Details (e.g. extent, spacing) will be annotated in the mappingGridinfo section of the actual
product. Figure 5-1 depicts the relation between the geo-grid annotation (red dots) of the scene (yel-
low) and the mapping grid (green dots) of the GeoTIFF image frame for projected and geocoded prod-

ucts.
| SSC
® o o /e~ o o o o o o o
3 e ¢ ¢ & ' & 6 . & o e & »
t & @ /8e e e 0 e 0 e 8
[®)] s
£
'8 o Q (@] (@] (@) o @) (@) E R R :
8 (t, tau) at pixel(i,j)
o
O @ & & & & & »
o & o o N
SC 5 = ] :
@0@ Scene corner coordinates
<3 ‘ (Iat, lon, inc, ..) at (t, tau) ‘
e
e ®
NG i o .
= e o) o
i i
. ¥ ’
20 Column (j)
East Hi® GeoTlFF Frame

Figure 5-1: Mapping grid, geo-grid, scene and image frame raster.
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5.1.2 EEC Geocoded Products

The geocoded incidence angle mask (GIM) and the DEM map for EEC products contain the slope de-
pendent local incidence angle for each image pixel (including a flag indicating shadow or layover con-
ditions as detailed in [AD 1]) and the reference to the DEM used during geocoding of this pixel.

The GIM is formatted the same way as the individual image layers (i.e. in GeoTIFF format) with identi-
cal resolution using a 16 bit integer representation.

The DEM map format and its extent are also identical to the image files (GeoTIFF). The resolution of
the DEM coverage map depends on the best available DEM for the geocoding (e.g. 1 arcsec for SRTM
X-band DEM). Each cell of the matrix contains an index that identifies the name(s) of the DEM(s). A
lookup table, which describes the index, is added as a textfile in the SUPPORT directory. The DEM map
data depth is 16bit.

5.2 Image Preview Files

5.2.1 Quicklook Images

One image quicklook rescaled to a height of approximately 2000 pixels (depending on the imaging
mode and product size) is provided for each image layer in TIFF format, thus readable with common
display tools. Targeted pixel spacings for detected products are approx. 25m for Stripmap, 10m for
SpotLight and 50m for ScanSAR. The quicklooks use an unsigned 16 bit per sample greyscale repre-
sentation.

The composite colour coded quicklook for polarimetric acquisitions uses a true colour 24bit TIFF for-
mat. For convenience, it is also present for single polarization acquisitions representing the image
channel with the same information in each of the three color channels. Thus resulting in a greyscale
representation with an effective depth of 8 bit only.

A smaller browse color image bitmap (in JPEG or TIFF format) with approx. 1000 pixels size derived
from the composite quicklook is additionally contained for cataloguing purposes.

5.2.2 Map Plot
A coarse geographical map showing the footprint of the scene as a low resolution PNG image.
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6 Level 1b Product Annotation

Data types, valid entries and allowed attributes (e.g. units) are defined in detail for each element in the
following description of the XSD schema files (the files themselves are also available to the user). Since
XML is ASCII based and readable by common tools (e.g. a web browser or simple text editors) and not
a binary format, the indicated data types (strings, integers, doubles, ...) for most of the annotation are
the intrinsic default types. Some data types are restricted (e.g. in string length or in the validity range).
The delivered XML files themselves do not contain information on these restrictions — they can only be
derived from the XSD schema files which will be included in the deliverd product packages.

The hierarchy level is as flat as possible to facilitate the interpretation of the product annotation. In
the diagrams, blocks of annotation which are repeated a number of times (depending e.g. on the
number of ScanSAR bursts or orbit state vectors), are underlaid with a second frame and the minimal
and maximal occurrence (infinity for unbound elements) is listed. Optional elements (e.g. annotation
for geocoded products only) are indicated by dashed lines. Some items may contain different elements
depending on the product variant (e.g. ScanSAR or spotlight parameters). Those alternatives are de-
noted by the “choice” symbol. XML sample sequences resulting from the given schemes are then

<productinfo>
<missioninfo>
<mission>TSX-1</mission>

</missioninfo>
<acquisitioninfo>

</acquisitioninfo>

</productinfo>

<platform>
<orbit>

<stateVVec num="95" quallnd="1" maneuver="NO">

</stateVec>
<stateVec ...>

</stateVec>
</orbit>

</platform>
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Main Annotation Component

levellProduct

generalHeader

’ TS-X Ground Segment general header of XML files

productComponents

annotation, imageData, auxRaster-
Files, quicklooks, composite-
Quicklook, browselmage, mapPlot

pointers to the listed product components.

productinfo

generationlnfo key parameters of the product generation and delivery
missioninfo mission and orbit parameters at start of scene
acquisitionlnfo SAR sensor configuration and instrument modes during
acquisition
productVariantinfo product type and variant description
imageDatalnfo image layer format
scenelnfo time and scene location information
previewlnfo quicklook information
productSpecific

complexImagelnfo, projectedlmage-
Info, geocodedlmagelnfo

specific information for SSCs, detected and geocoded
products (e.g. image frames and coordinates).

setup
orderiInfo, inputData, processing- | screening and processing chain setup and control pa-
Steps rameters, input data and relevant software used.
processing
signalDataAnalysis datatake structure, cal- & noise pulse and raw data
analysis and correction results
geometry geometric parameters for focussing
doppler Doppler centriod estimates and derived parameters
processingParameter range and azimuth processing parameters
processingFlags flags indicating which processing steps have been per-
formed
instrument

radarParameters, settings

sensor specific parameters at the time of the data ac-
quisition

alibration

0

calibrationData

input parameters used for calibration of this product

nominalGeometricPerformance

nominal performance parameters for this product vari-
ant

calibrationConstant

calibration factors to obtain calibrated data from the
digital numbers of the image layers

noise
| polynomials characterizing the expected noise in each image layer
platform
referenceData geometric layout of the platform
orbit mainly relevant segment of the orbit file
attitude mainly relevant segment of the attitude file
productQuality

rawDataQuality, auxDataQuality,
processingParameterQuality, im-
ageDataQuality, limits

summarize the image and data quality. Indicates limits
and raises flags if violated.

Table 6-1: Overview of main segments and hierarchical structure of the main product annotation file




Cluster Applied Remote Sensing

TerraSAR-X Ground Segment
DLR Level 1b Product Format Specification

Public

Doc.: TX-GS-DD-3307
Issue: 1.3

Date: 10.12.2007
Page: 30 of 257

element levellProduct

diagram
9 —LgeneralHea(ler

TS-¥ Ground Seqrient
General Header Structure

1

productComponents

Lists and paints ta the product
COMPONEnts.

productinfo

General mission, scene and
imaging mode related
pararneters, Basic
infarmnation on the praduct
cantent and format,
Characterizing the processing
mode (2.9, MRET rade),

—| productSpecific

Specific infarmatian For
55:Cs, detectad and
geocaded products,

setup

Sereening and processing
chain setup and cantral
pararneters, input data and
relevant software used,

processing

Proceszar and product
leveliProduct [ == configuration pararneters and
pararneters of the data
This %ML fle contains the deterrnined during screening
rmeta data of level 1 and processing,
processed SAR products

E

Sensar specific parareters at
the (Fawe data) tinne of the
data acquisition.

E

The base For the application
of radiornetric and other data
cotrections, Morninal
petforrnance walues Far
quality assessment,

]

F

Palynarnials characterizing
the expected noise in each
image layer, Expressed as
azirnuth time tagged range
polynarmials, To be used
with geagrid For nan-55C
products,

E

State wectars and geornetric
layout af the platfarm used
far the processing.

productiuality

Surnrnatizes the image and
data quality ., Indicates limits
and raizes Aags if wiclated.

annotation | documentation This XML file contains the meta data of level 1 processed SAR products
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6.1.1 Product Components

element levellProduct/productComponents

diagram L
——— 7]

"

1.0
painter o the annotation
file(z), &ll rmay point ta the
samne file which includes the
respective tags. Further
annatation Ales may be
added,

| Imegests B

1.0
Containing one oF roke
polarirmettic channels in
separate binary data
rattices, For DRA& mode
geamettc layers are
contained, Crata Format is 16
bit integer For geocoded
praducts and 16 [ 16 bit
integer camplex for S5Cs,
ScanSAR 555 are stored in
separate COSAR files For
each bearn,

[+]

-+ auxRasterFiles

''''''''''''''''''''''''''''' ol
=

productComponents EI—(—H-—:EI— i 0.m )
e.q. the Geocading Mapping

Lists and points ko the product Gnid, an I'_'":'de"":E #ngle
COMpanEnts, Mazk [Incidence angle For
each image pirel detived
frorn DEM (EEC anlyl
andfor DEM Mask (Coarse
gtid enurnerating the DEM
uzed For geacoding).

quicklooks [+
]

1.m
Rescaled images of each
irnage layer readable with
cornmon toals Far catalaguing
and quality control purposes,

—| compositetuicklook

One colour coded and scaled
quicklook For all polatimetric
channels and the antive scene,

—| browselmage

Cone lowe resalution quicklook

Geagraphical rap shawing
the irmage Footprnt,

annotation | documentation Lists and points to the product components.
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element levellProduct/productComponents/annotation

diagram =

annotation Ale bype (.2, this
file = MAIM, gealocation
gtid = GECREF, ... which

s rmay be supplemented by
m { :: = Geocoding of ather

= annotation fles, Size iz -1 For
1.0 type MAIM which points to
pointer o the annotation itzelF,

Flel=). Al rmay point ta the
sarne Fle which includes the

respective tags, Further ,ﬁl'-‘-

annotation files may be :

addad., painter to praduct
components

annotation | documentation pointer to the annotation file(s). All may point to the same file which includes the respective tags. Further
annotation files may be added.

element levellProduct/productComponents/annotation/type

diagram =

type

annatation Ale type (e, this
fle = MAIM, gealocation
atid = GECREF, ... which
ray be supplernanted by
Geocoding or ather
annotation files, Size is -1 For
type MAIM which points to
itzelF,

type | restriction of string255

facets | maxLength 255
enumeration MAIN
enumeration GEOREF
enumeration GEOCODE
enumeration OTHER
enumeration UNDEFINED

annotation | documentation annotation file type (i.e. this file = MAIN, geolocation grid = GEOREF, ...) which may be supplemented by
Geocoding or other annotation files. Size is -1 for type MAIN which points to itself.

element levellProduct/productComponents/imageData
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diagram
B aitriputes |
—1 | layerindex
nurnber of image layer
fuolLayer
S | ]
1.0 L-- beamlD |
Zontaining one or mare "aSsscecacecece !
polatimettic channels in Mnernonics For the elewvation
separate binary data bearns, Bearn IDs of each
mattices, Far DR& mode COSAR Ale For ScanSaR
geornetric layers are _E:E'_ =2 cornpler praduct anly,
contained. Crata Format is 16
bit integer for geocaded | EhDA afieat !
products and 16 [ 16 bit '__[!E‘:Af'ﬁ?ﬂ R
integer cornplex for S5Cs,
. SRA, DRAFore, DRAAR:
ScanSAR S5Cs are stared in - -
separate COSAR Fles For ;gﬂgjﬁ; Jeomeric {ATD
eath beam, channels)
,ﬁle
pointer ta product
COMMpOREnts
attributes | Name Type Use Default  Fixed Annotation
layerindex xs:unsignedint  required documentation number of image layer

annotation | documentation Containing one or more polarimetric channels in separate binary data matrices. For DRA mode geometric
layers are contained. Data format is 16 bit integer for geocoded products and 16 / 16 bit integer complex
for SSCs. ScanSAR SSCs are stored in separate COSAR files for each beam.

element levellProduct/productComponents/imageData/beamID

diagram | z=------- 1

Mnermonics For the elewation
bearnz, Bearn IDs of each
COSAR file For ScanSaR
=2 complex product anly,

type | string20

facets | maxLength 20

annotation | documentation Mnemonics for the elevation beams. Beam IDs of each COSAR file for ScanSAR SSC complex product

only.

element levellProduct/productComponents/imageData/DRAoffset

diagram | i=r---------+
. DRAoffset
SR, DRAFore, DRAAR:
indicates gearmettic (ATI
layers (not quad pal
channels)

type | restriction of xs:NMTOKENS

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft
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annotation | documentation SRA, DRAFore, DRAA(t: indicates geometric (ATI) layers (not quad pol channels)

element levellProduct/productComponents/auxRasterFiles

diagram

2., GIM Incidence Angle
Mask [EEC products],
rmapping grid or DEM
coverage Mask

0.
2., the Geacoding Mapping
Gitid, an Incidence Angle
Mazk [Incidence angle Far ; d
aach image pizel derived printer to praduct
Frorn DEM (EEC onlyl) comnpanents
andfar DEM Mazk (Coarse
grid enurmerating the DEM
uzed For geocading),

annotation | documentation e.g. the Geocoding Mapping Grid, an Incidence Angle Mask (Incidence angle for each image pixel derived
from DEM (EEC only)) and/or DEM Mask (Coarse grid enumerating the DEM used for geocoding).

element levellProduct/productComponents/auxRasterFiles/type

diagram =
type
&,3. GIM Incidence Angle
Mazk [EEC products),

rmapping grid or DEM
coverage Mask

type | string255

facets | maxLength 255

annotation | documentation e.g. GIM Incidence Angle Mask (EEC products), mapping grid or DEM coverage Mask

element levellProduct/productComponents/quicklooks

diagram
¢ B attriputes

layerindex

fpolLayer
quicklooks 2]——— HH, HW, ...
———————]

o

T ocamid
-4 heamiD |
Rescaled images of each mmmmmms !
irmage layer readable with bearn IDs of each COSAR
cornman taols For cataloguing file For ScanSAR S5
and quality control purpozes, _@E_ Cornplex Product onby
-“DRAoffset !

SRa, DRAFore, DR&AR
indicates geornettic (ATI
layers (not quad pol)

Jfile

puainter ta praduck
COMMPONents

attributes | Name Type Use Default Fixed Annotation
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layerindex xs:unsignedint required

annotation | documentation Rescaled images of each image layer readable with common tools for cataloguing and quality control
purposes.

element level1lProduct/productComponents/quicklooks/beamID

diagram | Z------- g

bearn IDs of each COSAR
file Far ScanSAR S5C
Cornplex Praduct anly

type | string20

facets | maxLength 20

annotation | documentation beam IDs of each COSAR file for ScanSAR SSC Complex Product only

element levellProduct/productComponents/quicklooks/DRAoffset
diagram | z-----------

SR, DRAFore, DRAAR
indicates gearettic (ATI)
layers (not quad pal)

type | restriction of xs:NMTOKENS
facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAATft indicates geometric (ATI) layers (not quad pol)

element level1lProduct/productComponents/compositeQuicklook

diagram - -
compositeCuicklook [%]—(—H-—:EI—LﬁIe
one colour coded and scaled paintar ko product
quicklook Far all palarirnetric Cornpanents

channels and the entire scene,

annotation | documentation One colour coded and scaled quicklook for all polarimetric channels and the entire scene.

element levellProduct/productComponents/browselmage

diagram
browselmage EI—(—--—:EI—LﬁIe
One low resolution quicklook pointer o product
COMponents

annotation | documentation One low resolution quicklook

element level1Product/productComponents/mapPlot

diagram
J mapPlot E :EI—L1| file

Geographical map showing pointer ta product
the irmage Footpent, COMApOnents

annotation | documentation Geographical map showing the image footprint.
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6.1.2 Product Info

element level1lProduct/productinfo

diagram

—| generationinfo

kew pararneters of the
product generation and
delivary

missioninfo

rission and arbit pararnetars
at start of scene

—| acquisitioninfo

SAR senzar configuration
and instrurment rodes during

acquisition
productinfe |—| == 4

Gerneral mission, scene and —| productVariantinfo
irmaging rnode related

pararneters, Basic product wariant descrption
infarmnation on the product

content and Formnat, -

Charactetizing the processing _| imageDatalnfo

mode (2.0, NRT mode). irnage layer Formnat

scenelnfo

tirne and scane lacation
infarrnation

previewlnfo

Cuicklook informnation

annotation | documentation General mission, scene and imaging mode related parameters. Basic information on the product content
and format. Characterizing the processing mode (e.g. NRT mode).

element levellProduct/productinfo/generationinfo
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diagram =
. —Flogi{:alPrqucﬂD |

logical ID

—Freceivingﬂtaﬁon |
&, M55

—FlevelﬂProcessingFa{:ility |

—FleveHProcessingFa{:ility |

generationinfo El_("“‘:El_—Fgroun-chperati-:rnsTm}e |

key pararneters of the level 1b user products are only
product generation and foresean with entry operational

delivery
El[leli'u'er_',,fll'rt'cr

2.3, MRT processed

E{:0|Miﬂ|ﬂll'lf0

genetal copyrght rernark

qualityinfo

annotation | documentation key parameters of the product generation and delivery

element levellProduct/productinfo/generationinfo/logicalProductID

diagram

Flogi{:alProcluctl[l

logical IC»

type | string1024
facets | maxLength 1024

annotation | documentation logical ID

element levellProduct/productinfo/generationinfo/receivingStation

diagram = — -
|_re{:ew|ng5tatlon

e, M55

type | string20
facets | maxLength 20

annotation | documentation e.g. NSG

element levellProduct/productinfo/generationinfo/levelOProcessingFacility

diagram

Fleveum{:essingFa{:ility

type | string20

facets | maxLength 20

element levellProduct/productinfo/generationinfo/levellProcessingFacility
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diagram = - —
|_Ie'u'el1 ProcessingFacility

type | string20

facets | maxLength 20

element levellProduct/productinfo/generationinfo/groundOperationsType

diagram

FgrountltlperationsTmre

lewel 1b user products are only
Forezean with entry operational

type | restriction of xs:NMTOKENS
facets | enumeration operational
enumeration preoperational
enumeration instrument
enumeration test
enumeration UNDEFINED

annotation | documentation level 1b user products are only foreseen with entry operational

element levellProduct/productinfo/generationinfo/deliveryinfo

diagram | ——
deliveryinfo

a7, MRT proceszad

type | string1024

facets | maxLength 1024

annotation | documentation e.g. NRT processed

element levellProduct/productinfo/generationinfo/copyrightinfo

diagram | = -
copyrightinfo

general copwright rermatk

type | string1024

facets | maxLength 1024

annotation | documentation general copyright remark

element levellProduct/productinfo/generationinfo/qualityinfo
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diagram = N N
qualityinspection

TMSP processor intermal
autornatic quality control
result: 2.,
AUTS_APPROVED or
MOT_APPROWED, The
qualitylnfo [T']_(_..._ lattar rmay result Framn limnit

wialations which are not
necessatily irmpairing the
product quality but are
brought o a A operators
attention,

element levellProduct/productinfo/generationinfo/qualitylnfo/qualitylnspection

diagram | = - -
|_{|ualltylns|:-e{rtlon

TMEP processor intarnal
autamnatic quality contral
result: e.q.
AUTS_APPROVED ar
MOT_APPROMVED, The
latter may result From lirmit
wialations which are nat
niecessatily impaidng the
praduct quality but are
brought to a O aperatars
attention,

type | restriction of string255

facets | maxLength 255
enumeration AUTO_APPROVED
enumeration OPERATOR_APPROVED
enumeration NOT_APPROVED
enumeration UNDEFINED

annotation | documentation TMSP processor internal automatic quality control result: e.g. AUTO_APPROVED or NOT_APPROVED.

The latter may result from limit violations which are not necessarily impairing the product quality but are
brought to a QA operators attention.

element levellProduct/productinfo/generationinfo/qualitylinfo/qualityRemark

diagram | gr==-zm=mmmmm--s
T qualityRemark :

type | string1024

facets | maxLength 1024

element levellProduct/productinfo/missioninfo
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diagram =
mission

T=E-1

= orhitPhase

orbit phaze

-1 prelaunch phase

0 launch phase (LECOP

1 norninal Crbit

2

TBZ

each phaze means an new
referance orbit

E1:rr|:-it(:1..ﬂ:I4E':

- oyele nurnber
missioninfo [ == ¥
rniszion and orbit pararnaters

at start of scene
abzalute arbit nurnber at
start of scene

relative arbit nurnber

—Fnumﬂrhitsln(:ycle |

nominal nurmber of orbits per
oyele

depends an phaze

cutrently 167

= orbitDirection

ascending [ descending Aag

annotation | documentation mission and orbit parameters at start of scene

element levellProduct/productinfo/missioninfo/mission

diagram |
sion

TSe-1

type | string20
facets | maxLength 20

annotation | documentation TSX-1

element levellProduct/productinfo/missioninfo/orbitPhase

diagram = -
orbitPhase

orbit phase

-1 prelaunch phaze

0 launch phase (LECPT

1 norninal Crbit

2

TBC

each phase means an new
refierence arbit

type | xs:int
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annotation | documentation orbit phase
-1 prelaunch phase
0 launch phase (LEOP?)
1 nominal Orbit
2

TBC
each phase means an new reference orbit

element levellProduct/productinfo/missioninfo/orbitCycle

diagram | ——
orbitCycle
cyele nurnber
type | xs:int

annotation | documentation cycle number

element level1lProduct/productinfo/missioninfo/absOrbit

diagram

absolute arbit nurnber at
statt of scens

type | restriction of xs:int
facets | mininclusive -1

annotation | documentation absolute orbit number at start of scene

element level1lProduct/productinfo/missioninfo/relOrbit

diagram

relative orbit nurnber

type | xs:int

annotation | documentation relative orbit number

element level1lProduct/productinfo/missioninfo/numOrbitsinCycle

diagram

Fllumﬂrhitshl':y{:le

nominal nurmber of orbits per
cyecle

depends on phase

currentlhy 167

type | xs:int
annotation | documentation nominal number of orbits per cycle

depends on phase
currently 167

element levellProduct/productinfo/missioninfo/orbitDirection

diagram = — -
orbitDirection

ascending § descending Aag

type | restriction of xs:NMTOKENS
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facets | enumeration ASCENDING
enumeration DESCENDING
enumeration UNDEFINED

annotation | documentation ascending / descending flag

element levellProduct/productinfo/acquisitioninfo

diagram =
SENsor

sensor identifier: SAR

SM, 5, HS, 5L

flook Direction

left | right

—EantemmHeceiveConﬁguraﬁon

SRA | DRA

acquisitioninfo E‘ ( E_—':polarlsatmnl'ﬂoﬂe |

single | dual | twin | quad

SAR sensar configuration
and instrurnent rades during

acquisition —| polarisationList

polarization layer list (HH,
L HY, WH)

—Fele'u'atio-nBeamConﬁguration

bearn idenfication as taken from the
order file (2.g. stip_009, scan_009,
stipFar_009, ...). For SM, SL: identical
with elewation beamID, In ScanSaR:
scan_xyz with 1wz as number of the SM
bearnID of nearest bearn

—| imagingModeSpecificinfo

Bzarm infas For the different rodes

annotation | documentation SAR sensor configuration and instrument modes during acquisition

element levellProduct/productinfo/acquisitioninfo/sensor

diagram | =
Sensor

senzar identifier: SAR

type | string20

facets | maxLength 20

annotation | documentation sensor identifier: SAR

element levellProduct/productinfo/acquisitioninfo/polarisationList

diagram =
¢ polarisationList [%]—(—-H—:EI—EpolLayer ”

polarzation layer list (HH, 1..m
W, HYL WH) HH, HY, ...
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annotation | documentation polarization layer list (HH, VV, HV, VH)

element levellProduct/productinfo/acquisitioninfo/elevationBeamConfiguration
diagram |§

elevationBeamConfiguration

bearn idenfication as taken frorn the
arder fle [z.g, stip_009, scan_009,
stipFar_004, ...). For Sk, SL: identical
with elevation bearnID, In ScanSaR:
scan_xy2 with ©vz as nurnber af the Sk
bearnIlr of nearest bearn

type | string20

facets | maxLength 20

annotation | documentation beam idenfication as taken from the order file (e.g. strip_009, scan_009, stripFar_009, ...). For SM, SL:

identical with elevation beamID. In ScanSAR: scan_xyz with xyz as number of the SM beamID of nearest
beam

element level1lProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo

diagram

imagingModeSpecificinfo [%]—(JEEI— =] scanSAR

Bearn infoz For the differant rnodes

spotLight
annotation | documentation Beam infos for the different modes

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificlnfo/stripMap

diagram =
J stripMap E]_(*E—I: azimuthBeamlID

azirnuth bearn I0

element
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/stripMap/azimuthBeamID

diagram |
azimuthBeamlD

azirnuth bearn ID

type | string20
facets | maxLength 20

annotation | documentation azimuth beam 1D

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR
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r =
lagram —Fnuml:-erﬁfﬂeams |

total nurnber for ScanSAR
mode (je, 4

lists the 4 ScanSAR
elewation bearns

—|EazimuthBeaml[l
sean E'_( E_ azirnuth bearn ID

ScanSAR

in COSAR File

element
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/numberOfBeams

diagram | =
|_numher0fBeams
total numnber For ScanSaR
rnode (.. 41
type | xs:int

annotation | documentation total number for ScanSAR mode (i.e. 4)

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/beamList

diagram =
. beamList [%]—(—-n—jEl—Fheaml[l ”

lists the 4 ScanSAR 1.0
elewation bearmns

annotation | documentation lists the 4 ScanSAR elevation beams

element
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/beamList/beamID

diagram m

1.0
type | string20

facets | maxLength 20

element
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/azimuthBeamID
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diagram =
azimuthBeamlD

azirnuth bearn ID

type | string20
facets | maxLength 20

annotation | documentation azimuth beam 1D

element

levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/numberOfBursts
diagram |§

numberfBursts

ScanSaAR

type | xs:int

annotation | documentation ScanSAR

element level1lProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/burstindexLast

diagram =T TTTTTTTmTTmTy
' burstindexLast !
in COSAR Fle
type | xs:int

annotation | documentation in COSAR file

element

levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/burstindexFirst
diagram | gr----=----------

in COSAR File

type | xs:int

annotation | documentation in COSAR File

element level1lProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight
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diagram = .
—|_numherﬂfﬁ.zmluthﬂeams |

total nurnber For spotlight mode

—FazimuthBeaml[lFirs’t |

Azirauth bearn I0 of Arst
azimuth pattern uzed.

—Fazimuthﬁeaml[lLast |

spotLight [Tl]—(—--—:EI—

—FazimuthSteeringAngleFirst |

niorninal aziruth steering angle of first
azimuth beam referenced to
rmechanical boresight (nat the attitude
depending pointing). Frarn IOCS Aux
Praduct antenna pattern informnation in
deqree,

—Fazin':utl':SteeringAngleLast

[deares]

element
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/numberOfAzimuthBea
ms

diagram | = -
|_numherﬂmzlmuthﬂeams

total nurnber For spatlight mode
type | xs:int

annotation | documentation total number for spotlight mode

element
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/azimuthBeamIDFirst

diagram | .
|_az|nu|thBeaml[lFlrst

Azirnuth bearn ID of first
azirnuth pattermn uzed,

type | string20
facets | maxLength 20

annotation | documentation Azimuth beam ID of first azimuth pattern used.

element
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/azimuthBeamIDLast

diagram |
|_az|muthBeamI[lLas’t

type | string20

facets | maxLength 20

element
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificlnfo/spotLight/azimuthSteeringAngle
First



Cluster Applied Remote Sensing Doc.: TX-GS-DD-3307

TerraSAR-X Ground Segment Issue: 1.3

DLR Level 1b Product F t Specificati Date: 10.12.2007
eve roduct Format Specification Page: 47 of 257
Public

diagram = - -
|_azmultl':SteermgAngleFlrst

niorninal azirnuth steering angle of Fist
azirnuth bearn referenced to
rmechanical boresight (nat the attitude
depending pointing), Frorn TOCS Aux
Product antenna patterm informnation in
deqree,

type | xs:float

annotation | documentation nominal azimuth steering angle of first azimuth beam referenced to mechanical boresight (not the attitude
depending pointing). From IOCS Aux Product antenna pattern information in degree.

element

levellProduct/productinfo/acquisitioninfo/imagingModeSpecificlnfo/spotLight/azimuthSteeringAngle
Last

diagram = -
|_a2|muthSteermuAngleLast

[deqree]

type | xs:float

annotation | documentation [degree]

element levellProduct/productinfo/productVariantinfo

diagram =
productType

MMnErnonic 2,9,
MED_SE_SM_S

—|E|:-ro-[Iu{:1Variant
S5C | MGED | GEC | EEC

productVariantinfo EH:—“'—E— slant range, ground range,

map

product vakant deschiption | ammo-m---------- 1

Far geocading anly: LITH,
Ups

—Fresolutiom{arimrt |

ZE, RE

—Frmliometrictorrection |

abzalutely calibrated, relative
calibrated, not calibrated, ...

annotation | documentation product variant description

element levellProduct/productinfo/productVariantinfo/productType

diagram | =
productType

MnErmanic &.g.
ME0_SE_SM_S

type | string128
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facets | maxLength 128

annotation | documentation mnemonic e.g. MGD_SE_SM_S

element levellProduct/productinfo/productVariantinfo/productVariant

diagram | = -
productVariant

S5C | MED | GEC | EEC

type | restriction of xs:NMTOKENS

facets | enumeration SSC
enumeration MGD
enumeration GEC
enumeration EEC
enumeration UNDEFINED

annotation | documentation SSC | MGD | GEC | EEC

element levellProduct/productinfo/productVariantinfo/projection

diagram | ———
projection

slank range, ground range,
map

type | restriction of xs:NMTOKENS

facets | enumeration SLANTRANGE
enumeration UNDEFINED
enumeration GROUNDRANGE
enumeration MAP

annotation | documentation slant range, ground range, map

element levellProduct/productinfo/productVariantinfo/mapProjection

diagram | wz--------------1
“mapProjection |

For geacoding anly: TR,
LIPS

type | restriction of xs:NMTOKENS
facets | enumeration UTM
enumeration UPS
enumeration UNDEFINED

annotation | documentation for geocoding only: UTM, UPS

element levellProduct/productinfo/productVariantinfo/resolutionVariant

diagram = - -
rresolutmnvanant

SE. RE

type | restriction of xs:NMTOKENS
facets | enumeration SE
enumeration RE
enumeration UNDEFINED

annotation | documentation SE, RE
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element levellProduct/productinfo/productVariantinfo/radiometricCorrection

diagram | —— - -
rracllonietrlcﬁorre{:tlon

absolutely calibrated, relative
calibrated, not calibrated, ...

type | restriction of string128

facets maxLength 128

enumeration CALIBRATED
enumeration NOTCALIBRATED
enumeration UNDEFINED
enumeration RELCALIBRATED

annotation

documentation absolutely calibrated, relative calibrated, not calibrated, ...

element level1lProduct/productinfo/imageDatalnfo

diagram

imageDatalnfo [Tl:l—(—--—jzl—

image layer Formnat

annotation | documentation image layer format

~ pixelValuelD

cornplex arplitude and
phase, radar brightness (beta
noughtl, sigma nought, ...

—|Eimage[lataTy11e

detectad ar complex

—Finmge[lataFormat |

GeaTIFF for geocoded
images, COSAR For S5C
products

—FnumherﬂfLayers |

rurnber of polatizations +
DRA channels + elewvation
bearnz [ScanSAR]

—Finmge[lata[lemh |

bits per pixel [16bit detected
or 2x1Bbit carnplex)

—Finmgeﬁtorageﬂnler |

2., rove by row

e.q. rangelines, narthing (for
geocaded praducts), 1, ...

—|E{:olunmC0|rtent

2., azirnuth, v

—]

v

1.0
InFarrnation that right differ
For ScanSAR S5 beamns
but iz the same For all
polaksations
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element levellProduct/productinfo/imageDatalnfo/pixelValuelD

diagram =
pixelValuelD

cornples arnplitude and
phasze, radar brightness (beta
niought), sigma nought, ...

type | string128

facets | maxLength 128

annotation | documentation complex amplitude and phase, radar brightness (beta nought), sigma nought, ...

element levellProduct/productinfo/imageDatalnfo/imageDataType

diagram | =
imagelataType |

detectad or complex

type | restriction of xs:NMTOKENS

facets | enumeration COMPLEX
enumeration DETECTED

annotation | documentation detected or complex

element level1lProduct/productinfo/imageDatalnfo/imageDataFormat
diagram |§

imageDlataFormat

GeaTIFF for geocoded
images, COSAR For S5C
praducts

type | restriction of string255
facets | maxLength 255
enumeration GEOTIFF
enumeration COSAR
enumeration UNDEFINED

annotation | documentation GeoTIFF for geocoded images, COSAR for SSC products

element levellProduct/productinfo/imageDatalnfo/numberOfLayers

diagram =
|_numher0fLayers
rurnber of polatzations +
DREA channels + elewvation
bearnz [ScanSAR)
type | xs:int

annotation | documentation number of polarizations + DRA channels + elevation beams (ScanSAR)

element levellProduct/productinfo/imageDatalnfo/imageDataDepth

diagram

Fimage[lata[lepth

bits per pixel [16bit detectad
or 2x1Bbit cornples)

type | xs:int
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annotation | documentation bits per pixel (16bit detected or 2x16bit complex)

element levellProduct/productinfo/imageDatalnfo/imageStorageOrder
diagram |§

imageStorageOrder

2., rove by rowe

type | restriction of xs:NMTOKENS
facets | enumeration ROWBYROW
enumeration COLBYCOL
enumeration UNDEFINED

annotation | documentation e.g. row by row

element levellProduct/productinfo/imageDatalnfo/rowContent

diagram | =

e, rangelines, narthing (For
geocaded praducts), ©, ...

type | string20

facets | maxLength 20

annotation | documentation e.g. rangelines, northing (for geocoded products), X, ...

element levellProduct/productinfo/imageDatalnfo/columnContent

diagram =
columnContent

2., azirnuth, v

type | string20
facets | maxLength 20

annotation | documentation e.g. azimuth, y

element levellProduct/productinfo/imageDatalnfo/imageRaster
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diagram -
B sttributes

--------- 1
[
[

— + beamlD
'

For ScanSAR SSCs

—|=numher0fﬂows

—Fnumherﬂfﬁolumns |
1.0 spacing of samples within a
Infarmnation that rmight differ rowe from common raster [s
For ScanSAR S5C bearns of m). Signs give arentation,
but iz the same For all E.q. range sarnpling,
polaksations
—Fcolumnﬂpa{:ing
spacing within a calurnn,
_E._)E'_ E.g. azirmuth sampling
—Fgroumlﬂangeﬂesolution |
nominel worst case [at near range)
—Fazimuthﬂesolution |
naminal
=azimuthLooks
effective number of loaks
(EML)
attributes | Name Type Use Default Fixed Annotation
beamID string20 documentation for
ScanSAR
SSCs

annotation | documentation Information that might differ for ScanSAR SSC beams but is the same for all polarisations

element levellProduct/productinfo/imageDatalnfo/imageRaster/numberOfRows

diagram

Flmmhf:rﬂfﬂows

type | xs:int

element levellProduct/productinfo/imageDatalnfo/imageRaster/numberOfColumns
diagram |§

numberColumns

type | xs:int

element levellProduct/productinfo/imageDatalnfo/imageRaster/rowSpacing
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diagram

B attributes

ks
spacing of samples within a seconds [s] for S5Cs, meter
rowy Frarn carnmnon raster [ [m] For projected images.

of m). Signs give arientation,
E.g. range sarmpling.

type | extension of xs:float

attributes | Name Type Use Default Fixed Annotation

units derived documentation seconds [s] for SSCs, meter [m]
by: xs:NMTOKENS for projected images.

annotation | documentation spacing of samples within a row from common raster [s or m]. Signs give orientation. E.g. range sampling.

element levellProduct/productinfo/imageDatalnfo/imageRaster/columnSpacing

diagram
g B attriputes

Fcolunmﬂpa{:ing [l']— | units |

=pacing within a coluran. secands [s]_For 550Gz, meter
E.g. azirmuth sarmpling [rn] For projected images.

type | extension of xs:float

attributes | Name Type Use Default Fixed Annotation

units derived documentation seconds [s] for SSCs,
by: xs:NMTOKENS meter [m] for projected
images.

annotation | documentation spacing within a column. E.g. azimuth sampling

element levellProduct/productinfo/imageDatalnfo/imageRaster/groundRangeResolution
diagram

FgroumlﬂangeHesolution

nioriingl worst case [at near range)

type | xs:double

annotation | documentation nominel worst case (at near range)

element levellProduct/productinfo/imageDatalnfo/imageRaster/azimuthResolution
diagram

Fazimuthl-':esolution

niarinal

type | xs:double

annotation | documentation nominal

element levellProduct/productinfo/imageDatalnfo/imageRaster/azimuthLooks

diagram |
azimuthLooks

effective number of laoks

(EML)

type | xs:float
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annotation | documentation effective number of looks (ENL)

element levellProduct/productinfo/imageDatalnfo/imageRaster/rangelLooks
diagram | =

type | xs:float

element levellProduct/productinfo/scenelnfo
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diagram

seenelnfo [

tire and scene location
inFormnation

~scenelD

aorbit + tirning infarmation

start

tirme starnps of Frst innage
rowy [all processed azimuth
tirnes should be Doppler zera
times [zee
imageCoordinateTypel

E

tirne starnps of last image
P

rangeTime

rninirnurn and maxirunn of
the two way slant range
tirmes over the entire (2.,
ScanShaR) scene,

—FscenenzimuthExtem

[approxirnathy and at
rnid-rangel in meter

1

sceneCenterCoord

geoqgraphic coordinates

—|: sceneAverageHeight |

rnetar [w kL, o reference
Frarne)

—| sceneCornerCoordd

4
geographic comer coords of
the illuminated scene, Even
For carples products are
these not neceszatily the
irmage frame coordinates (due
to echo window pasition
shifis, ...J. The image Frame
coordinates of geocoded
products are given in the
geocodedImagelnfo section,

____________________________ -

F --i seenelocalisationAccuracy
____________________________ ;

arvar in product placernent as difference

between ardered and achieved scene

center center coordinates [(Spatlight

rnode only]

Ehemling.ﬂmgl-\a

rotation of azirmuth heading
clack wise wrt, MHorth at
rnid-scene in degres

annotation | documentation time and scene location information

element levellProduct/productinfo/scenelnfo/scenelD
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diagram =
sceneld

arbit + tirning infarmation
type | string1024
facets | maxLength 1024

annotation | documentation orbit + timing information

element levellProduct/productinfo/scenelnfo/start

diagram =
J “timelTC

B,
2009-03-09T20:29:17 72241
82 in SC50S A5CTT time

Farrnat
tirne starmps of frst image timeGPS

row [all processed aziruth

tirnes should be Doppler zera integer GRS seconds
tirnes [see =
irnageCoordinateTypell —FtimeGPSFrac’tion |

Fraction of GPS seconds

annotation | documentation time stamps of first image row (all processed azimuth times should be Doppler zero times (see imageCo-
ordinateType))

element levellProduct/productinfo/scenelnfo/start/timeUTC

diagram =
. “timelTC

2.
2009-03-09T20:29:17 72241
82 in CCSDE ASCIT tinne
Forrnat

type | xs:dateTime

annotation | documentation e.g. 2009-03-09T20:29:17.722418Z in CCSDS ASCII time format

element levellProduct/productinfo/scenelnfo/start/timeGPS

diagram =
J ~timeGPS

integar GPS seconds

type | xs:long

annotation | documentation integer GPS seconds

element levellProduct/productinfo/scenelnfo/start/timeGPSFraction

diagram

FtimeGPSFrac’tion

Fraction of GPS seconds

type | xs:float

annotation | documentation fraction of GPS seconds

element levellProduct/productinfo/scenelnfo/stop
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diagram =
timelTC

StimeGPS

stop I

tirne stamps of last image
ra

timeGPSFraction |

annotation | documentation time stamps of last image row

element level1lProduct/productinfo/scenelnfo/stop/timeUTC

diagram | =
imeaUTC

type | xs:dateTime

element levellProduct/productinfo/scenelnfo/stop/timeGPS
d- =

type | xs:long

element levellProduct/productinfo/scenelnfo/stop/timeGPSFraction

diagram | =— -
rtlnleGPSFra{:tlon

type | xs:float

element level1lProduct/productinfo/scenelnfo/rangeTime

diagram = .
firstPixel

[s] rainirnurn range tirne of
entire soene

rangeTime [—]

rninirnurn and roaxirmunn of
the bwo way slant range

tirnes ower the entire (..
ScanSAR] scene, [5] rnaxirnurn Fang time of
entire scene

annotation | documentation minimum and maximum of the two way slant range times over the entire (e.g. ScanSAR) scene.

element levellProduct/productinfo/scenelnfo/rangeTime/firstPixel

diagram =
. ~firstPixel

[=] rainirnurn Fange tirne of
entire scens

type | xs:double

annotation | documentation [s] minimum range time of entire scene

element levellProduct/productinfo/scenelnfo/rangeTime/lastPixel
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diagram

[=] rnaxirnunn rang tirme of
entire scens

type | xs:double

annotation | documentation [s] maximum rang time of entire scene

element levellProduct/productinfo/scenelnfo/sceneAzimuthExtent
diagram |§

sceneAzimuthExtent

[approximathy and at
mid-range] in meter

type | xs:double
annotation | documentation (approximatly and at mid-range) in meter
element levellProduct/productinfo/scenelnfo/sceneRangeExtent

diagram | gz -----------------5

type | xs:double

element levellProduct/productinfo/scenelnfo/sceneCenterCoord
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diagram e memaens
--4 refRow :

position in image row, range
sample position For S5Cs,
Annotated image sample
positions For cornple:
products have only
infarrnative purpases, &ll
localization iz based on
tirning infarrnation,

L- -i= refColumn

position in image caluran,
Deskewed azirmuth position
[ASRI+index-1) For S5Cs in
CiOSAR Farmnat,

geographical latitude positive
tawwards north

sceneCenterCoord [%]—(—-u—jEl——'EIon

geographic coordinates geographical longitude
positive towards east

-
[
[}
[}

—F azimuthTimeUTC |

geo coordinates are detived
frorn this timinig informnation
using the comections
annatated in the geo
reference annatation
carnponent,

“rangeTime

geo coordinates are detived
Frorn this tirminig inFormnation
using the comections
annatated in the geo
reference annotation
carmpanent,

—|Eim:itlenceAngle

incidence angle

annotation | documentation geographic coordinates

element levellProduct/productinfo/scenelnfo/sceneCenterCoord/refRow

diagram | r=--------

pasition in irmage row, range
sample position for S5Cs,
Annatated image sample
positions Far corples:
praducts hawve only
informnative purpases, All
localization iz bazed on
tirning information.

type | xs:int

annotation | documentation position in image row. range sample position for SSCs. Annotated image sample positions for complex
products have only informative purposes. All localisation is based on timing information.

element level1lProduct/productinfo/scenelnfo/sceneCenterCoord/refColumn
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diagram | Z---------- 1
! refColumn ;|

position in image calurnn,
DCreskewed azimuth position
[ASREI+index-1) far S5Cs in
CiOSAR Format,

type | xs:int

annotation | documentation position in image column. Deskewed azimuth position (ASRI+index-1) for SSCs in COSAR format.

element level1lProduct/productinfo/scenelnfo/sceneCenterCoord/lat

diagram

geagraphical latitude positive
tovards north

type | latitudeDeqType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude positive towards north

element levellProduct/productinfo/scenelnfo/sceneCenterCoord/lon

diagram

geographical longitude
positive toveards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude positive towards east

element levellProduct/productinfo/scenelnfo/sceneCenterCoord/azimuthTimeUTC

diagram | -
|_a2|muthT|mel.ITC

geo coordinates are derived
Fraorn this timinig inforrmation
using the carractions
annotated in the geo
refiarence annatation
cornponent,

type | xs:dateTime

annotation | documentation geo coordinates are derived from this timinig information using the corrections annotated in the geo refer-
ence annotation component.

element levellProduct/productinfo/scenelnfo/sceneCenterCoord/rangeTime

diagram | = -

geo coordinates are derived
Frorn this timinig inforrnation
using the corrections
annatated in the geo
reference annatation
carmpaneant,
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type | xs:double

annotation | documentation geo coordinates are derived from this timinig information using the corrections annotated in the geo refer-

ence annotation component.

element levellProduct/productinfo/scenelnfo/sceneCenterCoord/incidenceAngle
diagram

Sincidenceangle

incidence angle

type | xs:double

annotation | documentation incidence angle

element levellProduct/productinfo/scenelnfo/sceneAverageHeight
diagram |§

sceneAverageHeight

reter Wk, to reference

Frarne)

type | xs:double

annotation | documentation meter (w.r.t. to reference frame)

element level1lProduct/productinfo/scenelnfo/sceneCornerCoord



Cluster Applied Remote Sensing
TerraSAR-X Ground Segment

Doc.: TX-GS-DD-3307
[ssue: 1.3

DLR Level 1b Product F t Specificati Date: 10.12.2007
eve roauct Format >peditication Page: 62 of 257
Public
diagram exeesesos
--+ refRow '

1

: position in irmage row, range
v sample position for S5Cs,

1

SR

1
[
[
|

-+ refColumn
position in image colurnn,

Dezkewed azirmuth position
For S5Cs,

geagraphical latitude positive
tovards north

geographical longitude,

sceneCornerCoord [TE-;]_(_'"_E_ positive toweards east
Fi

geographic comer coords of
the illuminated scene, Even
For cornplex products are
these not necessaily the
irmage frarne coordinates (due
to echo windawe position
shiftz, ...). The irmage frame
coordinates of geocoded
products are given in the
geocodedImagelnfo section,

—FazimuthTimeuTc |

geo coordinates are detived
Frarn this tirminig inforrnation
using the corrections
annatated in the geo
reference annatation
carnpanant,

“rangeTime

gen coordinates are detived
Frorn this tirminig information
using the corrections
annatated in the geo
reference annotation
carmponent,

—|Eim:itlence.ﬁngle

incidence angle

annotation | documentation geographic corner coords of the illuminated scene. Even for complex products are these not necessarily
the image frame coordinates (due to echo window position shifts, ...). The image frame coordinates of

geocoded products are given in the geocodedlmagelnfo section.

element levellProduct/productinfo/scenelnfo/sceneCornerCoord/refRow

diagram | rz--------

position in irmage row, range
zarnple pasition far SS5Cs,

type | xs:int

annotation | documentation position in image row. range sample position for SSCs.

element level1lProduct/productinfo/scenelnfo/sceneCornerCoord/refColumn

diagram | Z---------- 1
CrefColumn |
position in image calurn,
Creskewed azirmuth position
Far S5,
type | xs:int

annotation | documentation position in image column. Deskewed azimuth position for SSCs.
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element levellProduct/productinfo/scenelnfo/sceneCornerCoord/lat

diagram

geographical latitude positive
towyards narth

type | latitudeDeqType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude positive towards north

element level1lProduct/productinfo/scenelnfo/sceneCornerCoord/lon

diagram

geographical longitude,
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element levellProduct/productinfo/scenelnfo/sceneCornerCoord/azimuthTimeUTC

diagram = -
|_a2|muthT|mel.lTC

geo coordinates are detived
Fram this timinig information
using the carrections
annotated in the geo
refierence annatation
Comnponent,

type | xs:dateTime
annotation | documentation geo coordinates are derived from this timinig information using the corrections annotated in the geo refer-

ence annotation component.

element levellProduct/productinfo/scenelnfo/sceneCornerCoord/rangeTime

diagram

“rangeTime

geo coordinates are derived
Frarn this timinig inforrmation
using the corrections
annatated in the geo
refiarence annatation
cornponent,

type | xs:double

annotation | documentation geo coordinates are derived from this timinig information using the corrections annotated in the geo refer-
ence annotation component.

element levellProduct/productinfo/scenelnfo/sceneCornerCoord/incidenceAngle

diagram

Sincidenceangle

incidence angle
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type | xs:double

annotation | documentation incidence angle

element levellProduct/productinfo/scenelnfo/scenelLocalisationAccuracy

diagram = ——
—|_ referenceProjection

image projection For the armor
caleulation [ground range,
WESE)

____________________________ .
E scenelocalisationAccuracy EI—@EI—
---------------------------- 1

arvar in product placernent as difference

betwesn ordered and achieved scene
center center coordinates [Spotlight

geographical longitude
positive taveards east

geagraphical latitude positive
rovards north

annotation | documentation error in product placement as difference between ordered and achieved scene center center coordinates
(Spotlight mode only)

element levellProduct/productinfo/scenelnfo/scenelLocalisationAccuracy/referenceProjection

diagram | = —
|_referem:ePrc-je:{:tlon

image projection For the armar
calculation [ground range,
WESE)

type | string128
facets | maxLength 128

annotation | documentation image projection for the error calculation (ground range, WGS84)

element levellProduct/productinfo/scenelnfo/sceneLocalisationAccuracy/latError

diagram

geographical latitude pasitive
towards north

type | latitudeDeqgType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude positive towards north

element levellProduct/productinfo/scenelnfo/scenelLocalisationAccuracy/lonError

diagram

geographical longitude
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude positive towards east
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element levellProduct/productinfo/scenelnfo/headingAngle

diagram = -
headingAngle

rotation of azirmuth heading
clock wise wrt, Morth at
mid-zcene in degree

type | xs:float

annotation | documentation rotation of azimuth heading clock wise w.r.t. North at mid-scene in degree

element level1lProduct/productinfo/previewinfo

diagram -
quicklooks

—| compositeQuicklook

Colour coded irmage For dual,

- twin or quad pol data, For
previewinfo E] {—eee jE'_ single pol data it is a rescaled

L af the entire scene,

—| browselmage

—|Ema|1-PlotFormat

&g, PMG, GIF

Quicklook information

annotation | documentation Quicklook information

element levellProduct/productinfo/previewlInfo/quicklooks

diagram

—Fimage[lataFormat |

TIFF grewscale

—Finmge[lata[!emh |
1Ebit

quicklooks I:TI]_( . :E|_--u imageDataScaling

_________________________________ =1y

0.0
Sealing and Gammima
correction af QLs may be
applied and can be different
For each polatization and
bearn.

——1]

1.0
Size and zpacing rnight differ
For quicklacks of ScanSAR
S22 bearns but iz the same
For all polatzations,

element levellProduct/productinfo/previewlInfo/quicklooks/imageDataFormat

diagram

Fimage[la‘taFormat

TIFF grewscale
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type | string255

facets | maxLength 255

annotation | documentation TIFF greyscale

element levellProduct/productinfo/previewinfo/quicklooks/imageDataDepth

diagram =
rlnlagenata[lep'th
16hit
type | xs:int

annotation | documentation 16bit

element levellProduct/productinfo/previewInfo/quicklooks/imageDataScaling

diag.am |  mm-----m-y

--------- 1
[
1

- heamlD
'

[

ranernonics for the bearmns,
Bearn IDs of each bearn file
For ScanSAR SSC conple:

e m e mm e m o

product anly
- DRAoffset
! imageDatascaling E]_E)g_ SRA, DRAFore, DRABF:
e -1 indicates geornettic (ATI)
0. layers (not quad pal
channels)

Sealing and Garnrarna
cotrection of Gils may be
applied and can be differant
For each polarization and
bearn. =
" gsealingFactor

“clipLower

annotation | documentation Scaling and Gammma correction of QLs may be applied and can be different for each polarisation and
beam.

element level1Product/productinfo/previewInfo/quicklooks/imageDataScaling/beamID

diagram | Z------- y

ronermonics For the beams,
Bearn IDs of each beamn file
For ScanSAR S5C complex
product only

type | string20

facets | maxLength 20

annotation | documentation mnemonics for the beams. Beam IDs of each beam file for ScanSAR SSC complex product only

element levellProduct/productinfo/previewlInfo/quicklooks/imageDataScaling/DRAoffset
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diagram | iz ---------~

SR&, DRAFore, DRAAR:
indicates gearnetric [ATI
lavyers (ot quad pol
channels)

type | restriction of xs:NMTOKENS
facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft: indicates geometric (ATI) layers (not quad pol channels)

element levellProduct/productinfo/previewlInfo/quicklooks/imageDataScaling/gamma

diagram

type | xs:double

element level1lProduct/productinfo/previewinfo/quicklooks/imageDataScaling/scalingFactor

diagram | = -
scalingFactor

type | xs:double

element levellProduct/productinfo/previewlInfo/quicklooks/imageDataScaling/clipUpper

diagram

type | xs:double

element levellProduct/productinfo/previewlInfo/quicklooks/imageDataScaling/clipLower

diagram =
clipLower

type | xs:double

element levellProduct/productinfo/previewinfo/quicklooks/imageRaster
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diagram -
B attributes

--------- 1
[
[

—Fnuml:-erﬂfﬂows |

—Fnuml:-erﬂftolumns |

[imageRastor B}——
——— ] =
1 —FcolumnBlockLeng’th |

Size and spacing rnight differ
For quicklaoks of ScanSaR
S5 beamns but is the same

For all polatizations. —FrowBIonkLength |

(= Frowspaeng &

signs give orientation

—F{:qumnSpacing

resarnpling Factar (in pixel)

narninal projected pirel spacing on
ground [ra] For S5Cs

'
'

]

'

L-

]

I Memmmm e ;e e e
'

'

'

]

'

'

'

1

-4 projectedSpacingRange

attributes | Name Type Use Default Fixed Annotation
beamID  string20

annotation | documentation Size and spacing might differ for quicklooks of ScanSAR SSC beams but is the same for all polarisations.

element level1lProduct/productinfo/previewiInfo/quicklooks/imageRaster/numberOfRows

diagram | =
|_m|mher0fﬂows

type | xs:int

element levellProduct/productinfo/previewiInfo/quicklooks/imageRaster/numberOfColumns

diagram | =
|_nl.|mheerC1:-Iumns

type | xs:int

element levellProduct/productinfo/previewiInfo/quicklooks/imageRaster/columnBlockLength

diagram =
|_{:oluntIo{:k Length

resarnpling Factor (in picel)

type | xs:float

annotation | documentation resampling factor (in pixel)

element levellProduct/productinfo/previewlInfo/quicklooks/imageRaster/rowBlockLength
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di =
g FrowBlockLengﬂl

type | xs:float

element levellProduct/productinfo/previewiInfo/quicklooks/imageRaster/rowSpacing

diagram -
B aitributes |

) . antati seconds [5] for S5Cs, meter
slgn= give arientation [rn] Far projected images,

type | extension of xs:float

attributes | Name Type Use

Default Fixed Annotation
units

documentation seconds [s] for SSCs,

meter [m] for projected
images.

annotation | documentation signs give orientation

element levellProduct/productinfo/previewInfo/quicklooks/imageRaster/columnSpacing

diagram -
E aitriputes

Fcolumnﬂpa{:ing [%]— : units !

secands [5] For S5Cs, reter
[rn] For projected images.

type | extension of xs:float

attributes | Name Type Use

Default Fixed Annotation
units

documentation seconds [s] for SSCs,

meter [m] for projected
images.

element levellProduct/productinfo/previewlInfo/quicklooks/imageRaster/projectedSpacingAzimuth
diagram ittt bttt

niorninal projected picel spacing on
ground [ri] For S5Cs

type | xs:float

annotation | documentation nominal projected pixel spacing on ground [m] for SSCs

element levellProduct/productinfo/previewiInfo/quicklooks/imageRaster/projectedSpacingRange
diagram

Eslm'rtl-'.war:g@:

element
levellProduct/productinfo/previewInfo/quicklooks/imageRaster/projectedSpacingRange/groundNear
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o

type | xs:float

element
levellProduct/productinfo/previewlnfo/quicklooks/imageRaster/projectedSpacingRange/groundFar

o

type | xs:float

element
levellProduct/productinfo/previewinfo/quicklooks/imageRaster/projectedSpacingRange/slantRange

diagram | =
slantRange

type | xs:float

element levellProduct/productinfo/previewlInfo/compositeQuicklook

diagram

—Fimage[lataFormat |
TIFF RiEk
compositetuicklook [%]—(—-H—E——Finmge[lata[leuth |
Colour coded irmage For dual, 24 hit
buin o quad |:u:_-| ::Iata. For
e e e —{ polLayerCode
1w

which polarisation
inforrnation is coded with
which colour

annotation | documentation Colour coded image for dual, twin or quad pol data. For single pol data it is a rescaled QL of the entire
scene.

element levellProduct/productinfo/previewInfo/compositeQuicklook/imageDataFormat
diagram |§

imageDataFormat

TIFF RiGR

type | string255

facets | maxLength 255

annotation | documentation TIFF RGB

element levellProduct/productinfo/previewInfo/compositeQuicklook/imageDataDepth

diagram

Fimage[lata[lep'th

24 hit

type | xs:int

annotation | documentation 24 bit
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element levellProduct/productinfo/previewlInfo/compositeQuicklook/polLayerCode

diagram = -
pelarisation

pelLayerCode [ﬁ]_(* = e, HH or HH-W,
1.0
which polarisation
inFarrnation is coded with
which colour

annotation | documentation which polarisation information is coded with which colour

element levellProduct/productinfo/previewInfo/compositeQuicklook/polLayerCode/polarisation

diagram | = ——
polarisation

&, HH or HH-AM, L

type | string80
facets | maxLength 80

annotation | documentation e.g. HH or HH-VV, ...

element levellProduct/productinfo/previewInfo/compositeQuicklook/polLayerCode/colour
diagram

type | string20

facets | maxLength 20

element level1lProduct/productinfo/previewinfo/browselmage

diagram

Eimagie:[lataFcrrn‘mt |

browselmage E]_(_..._ e.9. TIFF or JPEG

Eimague:[llata[llep-tl1 |

24bit

element level1lProduct/productinfo/previewlInfo/browselmage/imageDataFormat
diagram |§

imageDlataFormat

e.3. TIFF or JPEG

type | string255

facets | maxLength 255

annotation | documentation e.g. TIFF or JPEG

element level1lProduct/productinfo/previewinfo/browselmage/imageDataDepth

diagram

Fimage[lata[lewth
24bit
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type | xs:int

annotation | documentation 24bit

element levellProduct/productinfo/previewInfo/mapPlotFormat

diagram | =
mapPlotFormat |

e, PHG, GIF

type | string255

facets | maxLength 255

annotation | documentation e.g. PNG, GIF

6.1.3 Product Specific

element levellProduct/productSpecific

diagram

compleximagelnfo

1.0
additional inFarrnation For
S5Cs that is also given for
Further processed products

productspecific [+]—|i—--—

Specific informnation For -: projectedimageinfo
SS5Cs, detected and
geocoded products,

=
=
=
Lo}
[
et
=
ER
Py

contains the rneta data related
to precize geocoding of lewel 1
processed SAR praducts
[GEC, EEC only]

annotation | documentation Specific information for SSCs, detected and geocoded products.

element levellProduct/productSpecific/compleximagelnfo
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diagram -
2] altriputes

— A
[
[

[Hz] intermadiate "output
PRF" used during processing
[nat identical to the Fnal
spacing For detectad
products)

compleximagelnfo [TE_I']—

1.

additional inforrmation For [Hz]
SSiCs that is alse given For
Further processed products

—Fslalﬂﬂangeﬂesolmmn |

—F|1roje~:rte{IS|mcingAzimuth |

[r] rorminal projected pixel spacing
—EJE'— on ground at scene center
—| projectedSpacingRange
[m]

—Fimaueﬁoor{linateTm}e |

zera Doppler

—Fimage[latastarﬂ*ﬁth |

irnage (rowe and caluran]
order and start; COSAR
Files are stored starting with
eaty azirnuth, near range

—F quicklookDataStartwitn

image [rowe and calurnn] order
and start: depending on orbit
and look direction, Qls of S5Cs
are Aiped or rotated o abtain an
apprax, Morth UP, East RIGHT
orientation,

attributes | Name Type Use Default Fixed Annotation
beamID  string20

annotation | documentation additional information for SSCs that is also given for further processed products

element levellProduct/productSpecific/compleximagelnfo/commonPRF

diagram | =
commonPRF

[Hz] intermediate "output
PRF" used during processing
[not identical to the fnal
spacing For detected
praducts)

type | xs:double

annotation | documentation [Hz] intermediate "output PRF" used during processing (not identical to the final spacing for detected
products)
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element levellProduct/productSpecific/compleximagelnfo/commonRSF

diagram | =
commonifSF

[He]

type | xs:double

annotation | documentation [Hz]

element levellProduct/productSpecific/compleximagelnfo/slantRangeResolution

diagram | = -
rslalﬂﬂallgeﬂesollmon

type | xs:double

element levellProduct/productSpecific/compleximagelnfo/projectedSpacingAzimuth

diagram = - - -
|_pr0|ectetlﬁpaclng.ﬂnzmlmh

[r] narminal projected pizel spacing
on ground at scene center

type | xs:float

annotation | documentation [m] nominal projected pixel spacing on ground at scene center

element levellProduct/productSpecific/compleximagelnfo/projectedSpacingRange

diagram

projectedSpacingRange [%]—(—--— =] Egrcrun{IFar

(]

Eslm'rtl-'mngf:

annotation | documentation [m]

element levellProduct/productSpecific/compleximagelnfo/projectedSpacingRange/groundNear

diagram

~groundHear
type | xs:float

element level1Product/productSpecific/complexlmagelnfo/projected SpacingRange/groundFar

type | xs:float

element levellProduct/productSpecific/compleximagelnfo/projectedSpacingRange/slantRange

diagram | =
slantRange

type | xs:float
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element levellProduct/productSpecific/compleximagelnfo/imageCoordinateType

diagram | = -
rlnlageCc-onlmateTm}e

zero Doppler

type | restriction of string128
facets | maxLength 128
enumeration RAW
enumeration ZERODOPPLER
enumeration UNDEFINED

annotation | documentation zero Doppler

element levellProduct/productSpecific/compleximagelnfo/imageDataStartWith

diagram =
rlnlage[latastarﬂ*ﬁth

irmage [rowe and calurnn)
order and stark; COSAR
Files are stored starting with
eatly aziruth, near range

type | restriction of xs:NMTOKENS

facets | enumeration EARLYAZNEARRG
enumeration EARLYAZFARRG
enumeration LATEAZNEARRG
enumeration LATEAZFARRG
enumeration UNDEFINED

annotation | documentation image (row and column) order and start: COSAR Files are stored starting with early azimuth, near range

element levellProduct/productSpecific/compleximagelnfo/quicklookDataStartWith

diagram |
|_{|u|{:k lookDataStartWith

image (row and calurn) order
and start: depending on orbit
and look direction, QLs of S5:Cs
are Riped or rotated to obtain an
approx, Marth UP, East RIGHT
arientation,

type | restriction of xs:NMTOKENS

facets | enumeration EARLYAZNEARRG
enumeration EARLYAZFARRG
enumeration LATEAZNEARRG
enumeration LATEAZFARRG
enumeration UNDEFINED

annotation | documentation image (row and column) order and start: depending on orbit and look direction, QLs of SSCs are fliped or
rotated to obtain an approx. North UP, East RIGHT orientation.

element levellProduct/productSpecific/projectedimagelnfo
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diagram ——
slamToGroundRangeProjection

slant to groundrange projection polynarmial
i projectedimagelnfo uzed over rangel For MG products (at mid
e S 0 scene)

For MGDs anly

mappingGridinfo

describes the low resalution
binary file which rmaps
equidistantly sarnpled irmage
coords onta azirmuth and
range times,

annotation | documentation for MGDs only

element levellProduct/productSpecific/projectedimagelnfo/slantToGroundRangeProjection

diagram - — —
| dbIP olyniom _|

| —F validityRangeMin |

| —Fvalitlityﬂangel‘u‘lax |

slamToGroundRangeProjection [%}I—(—--—E——'EreferencePoilrt

slant ta groundrange projection polynornial
used cver rangel For MGD praducts (at roid |
scenel

L- 4= coefficient

M e Ly

~polynomialDegree | I
| 2., |
al ® om0+ at* a1+, 4+

| antin |
al, al, ... an = coefficient
| 0, 1, ..., 0 = attribute
expanent

| n= polynarialDegres

T T —

type | dblPolynom

annotation | documentation slant to groundrange projection polynomial used over rangel for MGD products (at mid scene)

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo
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diagram =
pixelValuelD

azimuth and range tirme (&

and taul
—Fimage[lataFormat |
plain binary
—Fimage[lata[lewth |
mappingGridinfo E]—(_.H_E_ bits per pizel = 2¥double
describes the low rezalution SimageStorageOrder
binary fle which rmaps g g |
equidistanthy sarpled image row by Fow

coords onta azirnuth and
range tirnmes,

—| gridReferenceTime

origin of time coordinate
sy ster

one For all poladsations,

annotation | documentation describes the low resolution binary file which maps equidistantly sampled image coords onto azimuth and
range times.

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/pixelValuelD

diagram =
pixelValuelD

azirnuth and range tirme [t
and tau)

type | string128
facets | maxLength 128

annotation | documentation azimuth and range time (t and tau)

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageDataFormat
diagram |§

imageDataFormat

plain binary
type | string255
facets | maxLength 255

annotation | documentation plain binary

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageDataDepth

diagram

Fimage[lata[lepth

bitz per pivel = 2¥double

type | xs:int

annotation | documentation bits per pixel = 2*double

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageStorageOrder
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diagram =
rlnlagestorageﬂnler

rowy by o

type | restriction of xs:NMTOKENS
facets | enumeration ROWBYROW
enumeration COLBYCOL
enumeration UNDEFINED

annotation | documentation row by row

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime

diagram

—FtHeferenceTimeUTC |

For the t tire walues in the
grid. E.g. the scene azimuth
staH time,

—Ftauﬂeferem:eTime |

gridReferenceTime E]_(_...._:E_ For the tau range time walues
in the grid

otigin of tire coordinate

reference pixel pasition in an
irnage file row, E.q. 1

reference pivel position in
image calumn, E.g. 1

annotation | documentation origin of time coordinate system

element

levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime/tReferenceTi
meUTC

diagram

FtHeferenceTimeUTC

For the ¢ tirne walues in the
gtid. E.g. the scene azirmuth
stat time,

type | xs:dateTime

annotation | documentation for the t time values in the grid. E.g. the scene azimuth start time.

element

levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime/tauReference
Time

diagram | = -
rtallﬂeferen{:enme

For the tau range time walues
in the grid

type | xs:double

annotation | documentation for the tau range time values in the grid
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element
levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime/refRow

diagram

reference pixel position in an
image file row, Eug. 1

type | xs:long

annotation | documentation reference pixel position in an image file row. E.g. 1

element
levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime/refCol

diagram =
:

reference pixel position in
image column, Eag. 1

type | xs:long

annotation | documentation reference pixel position in image column. E.g. 1

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster

diagram

—F numberifRows |

—Fnuml:-eerColumns |

imageRaster [Tl:l—(—-ﬂ—jzl—

one far all polarizations,

signs give orentation

—|E{:-:rlun1|'|5|m{:ing

annotation | documentation one for all polarisations.

element
levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster/numberOfRows

diagram

Flmmherﬂfﬂows

type | xs:int

element
levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster/numberOfColumns

diagram |§

numbertfColumns

type | xs:int

element
levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster/rowSpacing
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diagram = -

=igns give oHentation
type | xs:float

annotation | documentation signs give orientation

element
levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster/columnSpacing

diagram = -
columnSpacing |

type | xs:float

element level1lProduct/productSpecific/geocodedimagelnfo

diagram
g —| geocodingSetup

geacoding Facility

—| mapProjection

UTM or UPS, UTM zone,
rnap orgin, scale Factars,
standard parallels of the
projection, ..

—| geocParameter

frame and scene coordinates
in geographic and
cattagraphic coordinates

contains the reta data related infarmation about uzed DEM
to precise geocoding of level 1 data [EEZ anly]

processed SAR products

(GEC, EEC only) —| mappingGridinfo

describes the low resalution
binary file which rmaps
aquidistantly sarpled image
coords onta azirmuth and
range times,

-4 incidenceAngleMaskDe scription

I e e e m e mmmmmmm e m— e m———m— - 1
] 1

- DEMCoverageMapDescription

indicates the DEM source For each image
pizel (For EECs anlyl,

annotation | documentation contains the meta data related to precise geocoding of level 1 processed SAR products (GEC, EEC only)

element levellProduct/productSpecific/geocodedimagelnfo/geocodingSetup
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diagram

—FgeocotlinuFa{:ility |

Specifies the Facility which
genetated the geocoded
product (2., DLROF)

geocodingSetup E'_(_'"_E__F softwareVersion |

A - Specifies the sabware
geoceding Facility wersion with which the
geocoded product was
generated

—FgenerationFlagGlM

Aag Far GIM generation

annotation | documentation geocoding facility

element levellProduct/productSpecific/geocodedimagelnfo/geocodingSetup/geocodingFacility
diagram

FgeocmlingFa{:ility

Specifies the Facilivy which
generated the geocoded
product (&9, DLRCF)

type | string80

facets | maxLength 80

annotation | documentation Specifies the facility which generated the geocoded product (e.g. DLROP)

element level1lProduct/productSpecific/geocodedimagelnfo/geocodingSetup/softwareVersion
diagram

Fsoﬂware‘u’ersion

Specifies the sotware
wersion with which the
geocaded product was
generated

type | string20
facets | maxLength 20
annotation | documentation Specifies the sotware version with which the geocoded product was generated

element levellProduct/productSpecific/geocodedimagelnfo/geocodingSetup/generationFlagGIM
diagram

Fgeneraﬁonﬂagﬁll‘u‘l

Aag For GIM generation

type | xs:boolean

annotation | documentation flag for GIM generation

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection
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diagram =
. —Fgemleti{:[latuml[l |

niarne of reference ellipsaid

WE5E4)

E|}r0j'&{:ﬁ1}ll|[l

map projection descriptor:
UTK aor UPS

Projecti mw— "1-60" Far UTM, "north' Meouth'
mapProjection El—( :El— P

UTHK or LIPS, UTM zone,

rap orgin, scale Factors, _| projectionCenter
standard parallels of the
projectian, .. geographic coordinates of

projection center

Falze easting J notthing

= scaleFactor

scale Factar at the cantral
rnetidian (2.g 0,9996 For
TR

annotation | documentation UTM or UPS, UTM zone, map origin, scale factors, standard parallels of the projection, ...

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/geodeticDatumID

diagram

Fgeotletic[latuml[l

name of reference ellipsoid
(WG58

type | string20
facets | maxLength 20

annotation | documentation name of reference ellipsoid (WGS84)

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/projectioniD

diagram | ———
projectionlD

rmap projection descriptor:
UTM or UPS

type | string20

facets | maxLength 20

annotation | documentation map projection descriptor: UTM or UPS

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/zonelD

diagram

"1-60" Far UTM, "north' Msauth!
For LIPS

type | string20
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facets | maxLength 20

annotation | documentation '1-60' for UTM, 'north'/'south’ for UPS

element levellProduct/productSpecific/geocodedIimagelnfo/mapProjection/projectionCenter
diagram

geoqgraphical longitude,
positive toveards east

projectionCenter E]—(* =

geographic coordinates of
projection center

geographical latitude, per
default 0% For LITM

annotation | documentation geographic coordinates of projection center

element
levellProduct/productSpecific/geocodedimagelnfo/mapProjection/projectionCenter/longitude

o

geographical longitude,
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element level1lProduct/productSpecific/geocodedIimagelnfo/mapProjection/projectionCenter/latitude

diagram

geographical latitude, per
deFault 0% For LITM

type | latitudeDeqType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude, per default 0° for UTM

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/mapOrigin
diagram

500000 rneters at central

rnetidian (LTM)

mapOrigin [%]—(—-ﬂ— =]

False easting [ narthing

Encrrthing

0 reters at equatar for
niottham hernisphere,
100,000,000 rneters at
aquator Far southerm
hernisphere

annotation | documentation false easting / northing

element level1lProduct/productSpecific/geocodedimagelnfo/mapProjection/mapOrigin/easting
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diagram

S00.000 rneters at central

rretidian (LITH)
type | xs:float

annotation | documentation 500.000 meters at central meridian (UTM)

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/mapOrigin/northing

diagram =
:

0 reters at equator For
niotthermn hernisphere,
100,000,000 reters at
aquatar for southerm
hernisphere

type | xs:float

annotation | documentation O meters at equator for northern hemisphere, 10.000.000 meters at equator for southern hemisphere

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/scaleFactor

diagram =

scale Factar at the cantral
rnetidian (2. 0,9996 For
TR

type | xs:float

annotation | documentation scale factor at the central meridian (e.g 0,9996 for UTM)

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter
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diagram - -
pixelSpacing

—| frameCoordsGeographic

geoqgraphic Frarne coordinates

—| frameCoordsCartographic

cartographic frame coordinates

—| sceneCoordsGeographic

geographic scene coordinates (theze

are the same as the ones given in
geoParameter EI—@EI— scenalnfo)

Frarme and scene coordinates .
in geographic and —| sceneCoordsCartographic

cattographic coordinates

cattagraphic scene coordinates

—| sceneCenterCoordsGeographic

geographic center coordinates

—| sceneCerrterCoonIsEartouraphic

cattographic center coordinates

—Fimauel-'!esamplinul‘u'lethotl |

used interpolation For image
resarnpling. Cne of: HM, B SO

annotation | documentation frame and scene coordinates in geographic and cartographic coordinates

element levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/pixelSpacing

diagram

pixelSpacing [Tl]—(—-"— =]

E|'n:rrt|'|i|'|g

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/pixelSpacing/easting

type | xs:float

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/pixelSpacing/northing
diagr =

type | xs:float

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic
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diagram =
. —FupperLeﬂLongitutle |

geographical longitude,
positive towards eask

—FupperLeﬂLaﬁtutle |

geagraphical latitude,
positive tawards north

—FupperﬂiglrtLongitutle |

geographical longitude,
positive towards eask

—FupperﬂiglﬂLaﬁtutle |

n geoqraphical latitude,
frameCoordsGeographic $—(*j3— positive towards north

geographic Frame coordinates

—FlowerﬂiglrtLongitutle |

geoqgraphical longitude,
positive towards eask

—FlowerﬂiglrtLatitutle |

geagraphical latitude,
positive tawards north

—FlowerLeﬂLongitucle |

geographical longitude,
positive towards eask

—FlowerLeﬂLa‘titutle |

geographical latitude,
positive towards north

annotation | documentation geographic frame coordinates

element
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/frameCoordsGeographic/upperlLeft
Longitude

diagram = -
|—ll|}|}&rLeﬂLOIlﬂltlI{|e

geographical longitude,
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperlLeft
Latitude

diagram |§

upperLeftLatitude

geographical latitude,
positive towveards north
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type | latitudeDegType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperRig
htLongitude

diagram | = - -
|_u|1|:-erR|gIItLongltu{Ie

geographical longitude,
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperRig
htLatitude

diagram |§

upperRightLatitude

geographical latitude,
positive towards north

type | latitudeDeqType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north

element

levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/frameCoordsGeographic/lowerRig
htLongitude

diagram

Flowerﬂiulﬂb}nuﬂmle

geagraphical langitude,
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element

levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/frameCoordsGeographic/lowerRig
htLatitude

diagram

FlowerﬂiglrtLatitutle

geographical latitude,
positive tawards north
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type | latitudeDegType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerLeft
Longitude

diagram

FlowerLeﬂLongitutle

geographical longitude,
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerLeft
Latitude

diagram

FlowerLeﬂLaﬁtutle

geographical latitude,
positive toveards north

type | latitudeDeqType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north

element level1lProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic
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§ =
lagram —FupperLeﬁEas‘ting |

cattographic frame
coordinate easting

—FupperLeﬁHorthing |

cattographic frame
coardinate northing

—Flu:q}&rﬂightEasting |

geographic frame coordinate
aasting

—Fum:-erﬂigl‘rtllorthing |

- cattagraphic frarme
frameCoordsCartographic EH:—“'—E— ,:,:,,:,,,d?nafe northing

cartographic frame coordinates

—F lowerRightEasting |

geaqgraphic frarne coordinate
&asting

—Flowerﬂiulmlorthing |

cattographic frame
coardinate northing

—FlowerLeﬂEas’ting |

geographic frame coordinate
easting

—FlowerLeﬂHorthing |

cattographic frame
coordinate narthing

annotation | documentation cartographic frame coordinates

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperlLe
ftEasting

diagram = -
|_u|1|1erLeftEa5'tmu

cartagraphic frarne
coordinate easting

type | xs:double

annotation | documentation cartographic frame coordinate easting

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperlLe
ftNorthing

diagram

FllpperLeﬂHorthinu

cartagraphic frarne
coordinate notthing

type | xs:double

annotation | documentation cartographic frame coordinate northing
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levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperRi
ghtEasting

diagram = - -
|_u|1|1erR|ghtEa5'tmg

geographic Frarme coordinate
&asting

type | xs:double

annotation | documentation geographic frame coordinate easting

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperRi
ghtNorthing

diagram |§

upperRightHorthing

cattographic frarne
coordinate northing

type | xs:double

annotation | documentation cartographic frame coordinate northing

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/lowerRi
ghtEasting

diagram

FlowerﬂiglﬂEasﬁng

geographic Frame coordinate
2asting

type | xs:double

annotation | documentation geographic frame coordinate easting

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/lowerRi
ghtNorthing

diagram

Flowerﬂiglrﬂlorﬂling

cattographic frarne
coordinate northing

type | xs:double

annotation | documentation cartographic frame coordinate northing

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/lowerLef
tEasting

diagram

FlowerLeﬂEasting

geographic Frame coordinate
2asting

type | xs:double
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annotation | documentation geographic frame coordinate easting

element
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/frameCoordsCartographic/lowerLef
tNorthing

diagram

FlowerLeﬂHorthing

cartographic frarne
coordinate northing

type | xs:double

annotation | documentation cartographic frame coordinate northing

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic

diagram

—FupperLeﬂLongitutle |

geographical longitude,
positive towards east

—FupperLeﬂLaﬁtutle |

geographical latitude,
positive tawards north

—Fl.||r|1erHigIrtLongitu{Ie |

geographical longitude,
positive taweards east

—FupperﬂiglﬂLaﬁtutle |

n gecqgraphical latitude
seeneCoordsGeographic $—(*j3— positive towards rorth

geographic scene coordinates (these = - -
are the sarne as the ones given in —rlﬂwerﬂlﬂlﬂl-ﬂl'lﬂltllﬂ'& |
scenelnfol

geographical longitude,
positive towards east

—FlowerﬂigmLaﬁtmle |

geographical latitude,
positive tawards north

—FlowerLeﬂLongitutle |

geographical longitude,
positive taweards east

—FlowerLeﬁLaﬁtutle |

geagraphical latitude,
positive tawards north

annotation | documentation geographic scene coordinates (these are the same as the ones given in scenelnfo)

element
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCoordsGeographic/upperlLeft
Longitude
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diagram = -
|—ll|}|}&rLeﬂLOIlﬂltlI{|e

geographical longitude,
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperLeft
Latitude

diagram

FllpperLeﬂLaﬁtutle

geographical latitude,
positive towards north

type | latitudeDegType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north
element

levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCoordsGeographic/upperRig
htLongitude

diagram | = - -
|_u|1|:-erR|gIItLongltu{Ie

geographical longitude,
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperRig
htLatitude

diagram

|§u|:-|:-erﬂightLatitu{Ie

geagraphical latitude,
positive towards north

type | latitudeDeqType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north
element

levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCoordsGeographic/lowerRig
htLongitude
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diagram = - -
rlowerﬂluh‘tLonumule

geographical longitude,
positive toveards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCoordsGeographic/lowerRig
htLatitude

diagram

Flowerl-'!iglrtLaﬁtutle

geographical latitude,
positive towards north

type | latitudeDegType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north
element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerLeft
Longitude

diagram | = -
rlowerLeﬂLongmule

geographical longitude,
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerLeft
Latitude

diagram

FlowerLeﬁLaﬁtmle

geagraphical latitude,
positive towards north

type | latitudeDeqType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic
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§ =
lagram —FupperLeﬂEas’ting |

cattographic Frame
coordinate easting

—Fum:-erLeftHorthing |

cattographic Frame
coardinate northing

—Fum:-erﬂiglrtEastinu |

geographic frame coordinate
2asting

—Fum}erﬂiglrﬂlorthing |

n cattagraphic Frarme
seeneCoordsCartographic $—(*jﬂ— roordinate northing

cartographic scene coordinates

—Flowerﬂingastinu |

geographic frame coordinate
&asting

—Flowerﬂigmtlorthing |

cattographic Frame
coatdinate northing

—FlowerLeﬂEasﬁng |

geagraphic frame coordinate
easting

—FlowerLeﬂHorthinu |

cattographic Frame
coordinate notthing

annotation | documentation cartographic scene coordinates

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperLe
ftEasting

diagram = -
|_u|1|1erLeftEa5'tmu

cartagraphic frarne
coordinate easting

type | xs:double

annotation | documentation cartographic frame coordinate easting

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperLe
ftNorthing

diagram

FllpperLeﬂHorthinu

cartagraphic frarne
coordinate notthing

type | xs:double

annotation | documentation cartographic frame coordinate northing
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element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperRi
ghtEasting

diagram = - -
|_u|1|1erR|ghtEa5'tmg

geographic Frarme coordinate
&asting

type | xs:double

annotation | documentation geographic frame coordinate easting

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperRi
ghtNorthing

diagram |§

upperRightHorthing

cattographic frarne
coordinate northing

type | xs:double

annotation | documentation cartographic frame coordinate northing

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/lowerRi
ghtEasting

diagram

FlowerﬂiglﬂEasﬁng

geographic Frame coordinate
2asting

type | xs:double

annotation | documentation geographic frame coordinate easting

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/lowerRi
ghtNorthing

diagram

Flowerﬂiglrﬂlorﬂling

cattographic frarne
coordinate northing

type | xs:double

annotation | documentation cartographic frame coordinate northing

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/lowerLe
ftEasting

diagram

FlowerLeﬂEasting

geographic Frame coordinate
2asting

type | xs:double
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annotation | documentation geographic frame coordinate easting

element

levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCoordsCartographic/lowerLe
ftNorthing

diagram

FlowerLeﬂHorthing

cartographic frarne
coordinate northing

type | xs:double

annotation | documentation cartographic frame coordinate northing

element

levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCenterCoordsGeographic
diagram

Ecen‘terCOOﬂlLOllg“llﬂe |

geographical longitude, positive

sceneCenterCoordsGeographic [%]—(—--— boweards east

geographic center coordinates

= centerCoordLatitude |

geoqgraphical latitude, positive
toweards narth

annotation | documentation geographic center coordinates

element

levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCenterCoordsGeographic/ce
nterCoordLongitude

diagram | = -
|_{:e|rterC00r{ILongltutle

geographical longitude, positive
towyards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsGeographic/ce
nterCoordLatitude

diagram |§

cemterCoordLatitude

geagraphical latitude, positive
tovards north

type | latitudeDeqType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north
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element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsCartographic
diagram

E{:enterCocrnlEasting |

cartographic center

sceneCenterCoordsCartographic E]_(_..._ coordinate easting

cattographic center coordinates

E{:entna:r!:4:u:rr{IHcrrthing |

cattagraphic center coordinate
narthing

annotation | documentation cartographic center coordinates

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsCartographic/c
enterCoordEasting

diagram | = -
rcelﬂertoortlEas’tmg

cartographic center
coordinate easting

type | xs:double

annotation | documentation cartographic center coordinate easting

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsCartographic/c
enterCoordNorthing

diagram |§

centerCoordHorthing

cattographic center coordinate
nizrthing

type | xs:double

annotation | documentation cartographic center coordinate northing

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/imageResamplingMethod
diagram

Fimageﬂesam|:-Iinul'u'letlwtl

used intetpolation For image
resampling. One of MM, BL CC

type | string20
facets | maxLength 20

annotation | documentation used interpolation for image resampling. One of: NN, BI, CC

element levellProduct/productSpecific/geocodedimagelnfo/elevationData
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diagram

—FDEM-DB-COM&M\Jersion |

specifies the wetzion of DEM-DE
content which was used For
Geocoding

________________ —FminimumHeiglrt |

1 elevationData EI—E-—)EI— = -

L] rinirnum height of DER
infarmnation about used DEM

rnean height of DEM

—FmanimumHeigm |
rnaxirnurn height of DEM

annotation | documentation information about used DEM data (EEC only)

element levellProduct/productSpecific/geocodedimagelnfo/elevationData/DEM-DB-ContentVersion
diagram

FDEM-DB-COMelﬂVersion

specifies the wersion of DEM-DE
content which was used For
Geocoding

type | extension of string80

facets | maxLength 80

annotation | documentation specifies the version of DEM-DB content which was used for Geocoding

element level1lProduct/productSpecific/geocodedimagelnfo/elevationData/minimumHeight
diagram

FnlinimumHeight

rninirnurn height of DEM

type | xs:float

annotation | documentation minimum height of DEM

element level1lProduct/productSpecific/geocodedimagelnfo/elevationData/meanHeight

o

rmean height of DEM

type | xs:float

annotation | documentation mean height of DEM

element levellProduct/productSpecific/geocodedimagelnfo/elevationData/maximumHeight
diagram |§

maximumHeight

rnazimurn height of DEM

type | xs:float

annotation | documentation maximum height of DEM
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element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo

diagram =
pixelValuelD

azirmuth and ranga tirne (¢
and tau)

—Fimage[lataFormat |

plain binary

—F imageDatalepth |

mappingGridinfo E]—(_.ﬂ_:E'_ bits per pixel = Z*dauble

dezcribes the low resalution —Fimageﬂtorageﬂr(ler |
binary file which rmaps

equidistantly sarpled image
coords onto azirnuth and
range times,

rawe by pow

—| gridReferenceTime

otigin of time coordinate
Tystem

one For all poladsations,

annotation | documentation describes the low resolution binary file which maps equidistantly sampled image coords onto azimuth and
range times.

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/pixelValuelD

diagram |
pixelValuelD

azimuth and range tirne [t
and tau]

type | string128

facets | maxLength 128

annotation | documentation azimuth and range time (t and tau)

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageDataFormat

diagram

Fimage[la‘taFormat

plain binary

type | string255

facets | maxLength 255

annotation | documentation plain binary

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageDataDepth

diagram

Fimage[lata[lemh

bitz per pivel = 2¥double

type | xs:int

annotation | documentation bits per pixel = 2*double
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element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageStorageOrder

diagram | =
rlnlagemorageﬂnler

row by rowy

type | restriction of xs:NMTOKENS
facets | enumeration ROWBYROW
enumeration COLBYCOL
enumeration UNDEFINED

annotation | documentation row by row

element level1lProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime

diagram =
J —FtHeferenceTimel.lTC |

For the t tire walues in the
grid. E.g. the Frame azimuth
stat time,

—Ftaul-':eferem:eTime |

gridReferenceTime E]_(_..H_E_ for the tau range time values
in the grid

otigin of tirne coordinate

reference pixel pasition in an
image fAle rowe, E.g. 1

reference pixel position in
irmage calumn, E.g. 1

annotation | documentation origin of time coordinate system

element
levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime/tReferenceTi
meUTC

diagram

FtHeferenceTimeUTE

For the t tire values in the
grid. E.g. the Frame azimuth
stat time.,

type | xs:dateTime

annotation | documentation for the t time values in the grid. E.g. the frame azimuth start time.
element

levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime/tauReferenc
eTime

diagram = -
rtallﬂeferencenme

For the tau range time walues
in the grid

type | xs:double

annotation | documentation for the tau range time values in the grid
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element
levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime/refRow

diagram

reference pixel position in an
image file row, Eug. 1

type | xs:long

annotation | documentation reference pixel position in an image file row. E.g. 1

element
levellProduct/productSpecific/geocodedIimagelnfo/mappingGridinfo/gridReferenceTime/refCol

diagram =
:

reference pixel position in
image column, Eag. 1

type | xs:long

annotation | documentation reference pixel position in image column. E.g. 1

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster

diagram

numberifRows |

_|'
—Fnumherﬂfﬁolumns |
imageRaster I:l']—(—"-—:EI—

one for all polarzations. in pixel of the 'SI?'I"I'I'dj!d
irnage raster, Signs give
arientation

—|E{:u:r|umn$|m{:ing

annotation | documentation one for all polarisations.

element
levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster/numberOfRows

diagram

Flmml}f:rﬂﬂ-‘lows

type | xs:int

element
levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster/numberOfColumns

diagram |§

numbertfColumns

type | xs:int

element
levellProduct/productSpecific/geocodedIimagelnfo/mappingGridinfo/imageRaster/rowSpacing
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diagram = -

in pizel of the geacoded
image raster, Signs give
arientation

type | xs:float

annotation | documentation in pixel of the geocoded image raster. Signs give orientation

element
levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster/columnSpacing

diagram | = -
columnSpacing

type | xs:float

element levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription

diagram =
pixelValuelD

local incidence angle and
shadaw-layower Hags

—Fimaue[!ataFormat |
v incidenceAngleMaskDescription EI—E:EI— GeaTIFE
GIM Format (For EECs anly), Fimaue[lata[lemh |

1&bits per pixel

L-4 imageRaster

one For all polarizations, Has
the same dimensions as the
geocoded image,

annotation | documentation GIM format (for EECs only).

element
levellProduct/productSpecific/geocodedIimagelnfo/incidenceAngleMaskDescription/pixelValuelD

diagram |
pixelValuelD

local incidence angle and
shadow-layover Aags

type | string128
facets | maxLength 128

annotation | documentation local incidence angle and shadow-layover flags

element
levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageDataForma
t

diagram | =
rlnlage[la‘taFormat

GeaTIFF
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type | string255

facets | maxLength 255

annotation | documentation GeoTIFF

element
levellProduct/productSpecific/geocodedIimagelnfo/incidenceAngleMaskDescription/imageDataDepth

diagram |§

imageDatalepth

16bits per pivel

type | xs:int

annotation | documentation 16bits per pixel

element
levellProduct/productSpecific/geocodedIimagelnfo/incidenceAngleMaskDescription/imageRaster

diagram

—Fnumherﬂfﬂows |

—Fnumherﬂﬂ:olumns |

| m e m

i imageRaster EI—@EI— = -

Vommmme el T rowspacing
one for all polarizations, Has i i i .
the zame dimenzions as the signs give orentation

geocoded image, _
—|_ columnSpacing

annotation | documentation one for all polarisations. Has the same dimensions as the geocoded image.

element

levellProduct/productSpecific/geocodedIimagelnfo/incidenceAngleMaskDescription/imageRaster/nu
mberOfRows

diagram | =
|_|'|l.|mher0fﬂows
type | xs:int
element

levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster/nu
mberOfColumns

diagram =
|_|u|n1lrer0f(:0|llnms
type | xs:int
element

levellProduct/productSpecific/geocodedIimagelnfo/incidenceAngleMaskDescription/imageRaster/row
Spacing

diagram | = -

=igns give oHentation

type | xs:float
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annotation | documentation signs give orientation

element
levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster/col
umnSpacing

diagram | = -
columnSpacing |

type | xs:float

element levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription

diagram =
pixelValuelD

DEM sources codes

—Fimage[lataﬁ:rrmat |
E DEMC overageMapDescription EI—@EI— GeaTIFF

indicates the DEM source for each image —Fimage[lata[lep‘th |
pixel (For EECs only).

16 kit

-+ imageRaster

[ ——

one Far all polarizations, Haz
the same dimensions as the
geacoded image,

annotation | documentation indicates the DEM source for each image pixel (for EECs only).

element
levellProduct/productSpecific/geocodedIimagelnfo/DEMCoverageMapDescription/pixelValuelD

diagram | =—
pixelValuelD

CEM sources codes

type | string128

facets | maxLength 128

annotation | documentation DEM sources codes

element
levellProduct/productSpecific/geocodedIimagelnfo/DEMCoverageMapDescription/imageDataFormat
di =
el Fimage[la‘taFormat
GeaTIFF

type | string255
facets | maxLength 255

annotation | documentation GeoTIFF

element
levellProduct/productSpecific/geocodedIimagelnfo/DEMCoverageMapDescription/imageDataDepth
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di =
el Fimage[lata[lep'th
16 bit
type | xs:int

annotation | documentation 16 bit

element
levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster

diagram

—Fnumherﬂfﬂows |

—Fnumherﬂﬂ:olumns |

! imageRaster [{I—@EI— = -
mhasrasis

one for all polarizations, Has . . . :
the zarme dimensions az the sIgnz give onentation

geocoded image, _
—|_ columnSpacing

annotation | documentation one for all polarisations. Has the same dimensions as the geocoded image.

element
levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/numb
erOfRows

diagram | =
|_|'|l.|mher0fﬂows
type | xs:int
element

levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/numb
erOfColumns

diagram =
|_|u|n1lrer0f(:0|llnms
type | xs:int
element

levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/rowS
pacing

diagram | = -

=igns give oHentation

type | xs:float

annotation | documentation signs give orientation
element

levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/colum
nSpacing
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diagram =

~columnSpacing

type | xs:float
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6.1.4 Setup

element levellProduct/setup

diagram

orderinfo

Order requasts ta TRMSP
leading to the Anal product

—| inputData i

setup

Sereening and processing
chain setup and contral
parametets, input data and
relewant software used,

B

Products identifieres (agical
ID=], generation tirmes and
wersions of data used For L1B
Proceszing

—| processingSteps

hiskary of software
cornponents used to
qgenerate this praduct

annotation | documentation Screening and processing chain setup and control parameters, input data and relevant software used.

element levellProduct/setup/orderinfo
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diagram =

L1B-5&F

—FprocessingPriority |

MET
Eorhit.ﬁ.{:{:ura{:y

REFE For reference
PRED For predicted
QLKL Far quicklaaok
R&PD For rapid
SCIE For science

T

~sceneSpecification |

zither start + stap tirne or
scene center coordinates
[spatlight anhy]

—| orderedscens

ML 52, HE, 5L

flooh[lirecti-:-n
left | Hgh
(=

Cirdar requests b TRMSP —EamennaHeceiveCmrﬁgura‘tion
leading to the final praduct

SR& | DRA

—Epolarisationl‘u‘lmle |

single | dual | twin | quad

pelList

—FelevaﬁonﬂeanICcrlrﬁguration

Bearn identification as taken Frorn the
order file,

—|E|1rotlucﬂiariant

—Fresolutionvariam |

. ~projection

- -i userData

]
r
'
]
]
L

L- -EEprocGainAttenuation

annotation | documentation Order requests to TMSP leading to the final product

element levellProduct/setup/orderinfo/orderType
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diagram =

L1B-SAR

type | string128
facets | maxLength 128

annotation | documentation L1B-SAR

element levellProduct/setup/orderinfo/processingPriority

diagram

|§|Jnru:r{:essinuPricrrit;..r

FMRET

type | string20
facets | maxLength 20

annotation | documentation NRT

element levellProduct/setup/orderinfo/orbitAccuracy

diagram | ——
orbitAccuracy

FEFE Ffor reference
PRED For pradicted
QLKL For quicklack
RA&PD For rapid
SiCIE for science

type | restriction of xs:NMTOKEN

facets | enumeration REFE
enumeration PRED
enumeration QUKL
enumeration RAPD
enumeration SCIE
enumeration UNDEFINED

annotation | documentation REFE for reference
PRED for predicted
QUKL for quicklook
RAPD for rapid
SCIE for science

element levellProduct/setup/orderinfo/sceneSpecification

diagram

Fs{:eneﬂpe{:iﬁ{:aﬁon

aither start + stop time ar
scene center coordinates
[zpatlight anly)

type | restriction of xs:NMTOKENS
facets | enumeration TIME
enumeration CENTERCOORDS
enumeration UNDEFINED

annotation | documentation either start + stop time or scene center coordinates (spotlight only)

element levellProduct/setup/orderinfo/orderedScene
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diagram
sceneCenterCoord

spatlight rode anly, Given
For localization accuracy
assessment only since one
datatake coresponds ta one
seene,

orderedScene ['l]—(—"EEI- =

scenebxtent

zera Doppler tirnes

element level1lProduct/setup/orderinfo/orderedScene/sceneCenterCoord

diagram

geographical latitude ,
positive tawards north

sceneCenterCoord EI—(—"-— =

spotlight mode only, Given
For lacalisation accuracy
assessrnent onhy since one
datatake coresponds to ane
SCene,

geographical longitude,
positive towards east

centerCoordHeight '

[ ——

annotation | documentation spotlight mode only. Given for localisation accuracy assessment only since one datatake corresponds to
one scene.

element levellProduct/setup/orderinfo/orderedScene/sceneCenterCoord/lat

diagram

geagraphical latitude |
positive taveards north

type | latitudeDeqType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude , positive towards north

element levellProduct/setup/orderinfo/orderedScene/sceneCenterCoord/lon

diagram

geographical longitude,
positive towards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element levellProduct/setup/orderinfo/orderedScene/sceneCenterCoord/centerCoordHeight

diagram | 1g---=-----=-=------3

i centerCoordHeight '

type | xs:double
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element levellProduct/setup/orderinfo/orderedScene/sceneExtent

diagram

= startTimeUTC

scenebxtent EI—(—H-— =

zern Doppler tirnes

Es’h:-pTimd&UTC

annotation | documentation zero Doppler times

element levellProduct/setup/orderinfo/orderedScene/sceneExtent/startTimeUTC

diagram =
" startTimeUTC

type | xs:dateTime

element levellProduct/setup/orderinfo/orderedScene/sceneExtent/stopTimeUTC

diagram | = -
stopTimeUTC

type | xs:dateTime

element levellProduct/setup/orderinfo/polList

diagram | polList E]—(""_:B—EINILWH “

1.
HH, HY, ...

element levellProduct/setup/orderinfo/elevationBeamConfiguration

diagram | = - - -
|_ele'u'atlonﬁean1C0nf|gurat|0n

Bearn identification as taken from the

arder fle,

type | string20
facets | maxLength 20

annotation | documentation Beam identification as taken from the order file.

element levellProduct/setup/orderinfo/productVariant

diagram | = -
productVariant

type | restriction of xs:NMTOKENS

facets | enumeration SSC
enumeration MGD
enumeration GEC
enumeration EEC
enumeration UNDEFINED

element levellProduct/setup/orderinfo/resolutionVariant

diagram | = - -
rresoll.ltlorﬁanmn
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type | restriction of xs:NMTOKENS
facets | enumeration SE

enumeration RE
enumeration UNDEFINED

element levellProduct/setup/orderinfo/projection
d- =

type | restriction of xs:NMTOKENS

facets | enumeration GROUNDRANGE
enumeration SLANTRANGE
enumeration UNDEFINED
enumeration MAP

element levellProduct/setup/orderinfo/geocodingOrder

diagram = —
—| mapProjection

geocaded products: LT O,
UTM or LIPS projection
prefarad far transition zones

i geocodingOrder EI—E:EI— =
it -

For geocoding

= datumiD

For geocoding

element levellProduct/setup/orderinfo/geocodingOrder/mapProjection

diagram = —
mapProjection

geocaded products: ALTO,
UTM ar LIPS projection
preferad far tranzition zanes

type | restriction of xs:NMTOKENS
facets | enumeration UTM
enumeration UPS
enumeration UNDEFINED
enumeration AUTO

annotation | documentation geocoded products: AUTO, UTM or UPS projection prefered for transition zones

element levellProduct/setup/orderinfo/geocodingOrder/countrylD

diagram | =

For geocading

type | string128

facets | maxLength 128

annotation | documentation for geocoding

element levellProduct/setup/orderinfo/geocodingOrder/datumID
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diagram

For gaocoding

type | string128
facets | maxLength 128

annotation | documentation for geocoding

element levellProduct/setup/orderinfo/userData

diagram =TT TTTTToo-mmooy

.

1

:

:

1
____________ e

Vs :
E userbata I}‘]—@Elur--: customerordertlame !
____________ e

1

:

:

1

1

D e
L

element levellProduct/setup/orderinfo/userData/customerOrderlD

diagram | g =mmmmmmmmmmm--g

acquisitioniorderID

type | xs:string

annotation | documentation acquisitionOrderID

element levellProduct/setup/orderinfo/userData/customerOrderName

diagram ST TTmesmmsmsmsmmsmmmy
i customerOrdertlame !

aka azzockarne

type | xs:string

annotation | documentation aka assocName

element levellProduct/setup/orderinfo/userData/customerOrderltemID

diagram | gr===mmmmmmmmemm-mmm--o

= customerOrderitemiD |
:

type | xs:string

element level1lProduct/setup/orderinfo/procGainAttenuation

diagram | F----z-c--=--------- 1

type | xs:double

element levellProduct/setup/inputData
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di =
lagram —[logicalbataTakelD

logical datatake ID built boy
receiving station, datatake
file nurber, cormmanded
acquisition start tirme

—Funique[lataTak ell |

unique nurnber of datatake
genarated by MOS

—|EleueI0Pr0{luctl[l

—FL')BaseGenermionTimeUTC |

—FLnSARGenerationTimeurc |

—FIDCSAUJ{PW{IUHID |

—FIGCSAUJ{PW{IuctFiIeIIame |

—FIDCSAUKPW{Iui:t‘ufersion |

—FIDCSAUKPW{IuctGenerationTim... |

inputData CEl— =
—|‘0rl}itPr0{Iuctl[l |

Products identifieres (Jagical
ICs), generation times and =
wersions of data used for L1B —ForhitProtluctFileHame |

Proceszing
Ecurl:-it.ﬂu_u.:urﬂc:.,-r

—Forl:-itPro{IuctGenerationTimel.lTC

—|E¢1:-|rﬁgl.|rati-:-nl[!

processor and praduct
configuration File

—FcoMigurati-:rnFiIeHame |

processor and product
configuration fle

—Fcomigurati-:rnﬁenerati-:rnTimeUTC

annotation | documentation Products identifieres (logical IDs), generation times and versions of data used for L1B Processing

element levellProduct/setup/inputData/logicalDataTakelD
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diagram =
rloulcal[lataTak elD

logical datatake IDv built by
receiving station, datatake
file rurnber, cormanded
acquisition stat tirme

type | string1024
facets | maxLength 1024
annotation | documentation logical datatake ID built by receiving station, datatake file number, commanded acquisition start time

element levellProduct/setup/inputData/uniqueDataTakelD

diagram

Flmiquf:[lﬂtaTah elD

unique nurnber of datatake
generated by MOS

type | string1024

facets | maxLength 1024

annotation | documentation unique number of datatake generated by MOS

element levellProduct/setup/inputData/levelOProductID

diagram =

]

leveldProductiD

type | string1024

facets | maxLength 1024

element levellProduct/setup/inputData/LOBaseGenerationTimeUTC

diagram

FLﬂBaseGenerationTimel.lTC

type | xs:dateTime

element level1Product/setup/inputData/LOSARGenerationTimeUTC

diagram

FLHSARGenerationTimeI.ITC

type | xs:dateTime

element levellProduct/setup/inputData/IOCSAuxProductID

diagram

FIGCSAuxPrquc’tID

type | string1024

facets | maxLength 1024

element levellProduct/setup/inputData/IOCSAuxProductFileName

diagram

FIDCSA[|xProtIu{rtFiIeHame
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type | string1024

facets | maxLength 1024

element levellProduct/setup/inputData/IOCSAuxProductVersion

diagram | = -
|_IDCSAume{Iuc’Werslon

type | string80

facets | maxLength 80

element level1lProduct/setup/inputData/IOCSAuxProductGenerationTimeUTC

diagram

FIDCSA[|1(Pro{IuctGenerationTim...

type | xs:dateTime
element levellProduct/setup/inputData/orbitProductID

diagram | ——
orhitProductiD

type | string1024

facets | maxLength 1024

element levellProduct/setup/inputData/orbitProductFileName

diagram | —— -
rorl}nProtltlc’tFlleHame

type | string1024

facets | maxLength 1024

element levellProduct/setup/inputData/orbitAccuracy

diagram | ——
orbitAccuracy

type | restriction of xs:string

facets maxLength 20
enumeration REFE
enumeration PRED
enumeration QUKL
enumeration RAPD
enumeration SCIE

element levellProduct/setup/inputData/orbitProductGenerationTimeUTC

diagram = . . .
|_orIum{Iuc’tGelleratlonTlmel.lTC

type | xs:dateTime

element levellProduct/setup/inputData/attitudeProductID
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diagram | === m=-=====---

type | string1024

facets | maxLength 1024

element levellProduct/setup/inputData/attitudeProductFileName
diagram | 1z--=--------------------g

type | string1024

facets | maxLength 1024

element levellProduct/setup/inputData/attitudeProductGenerationTimeUTC
diagram ettt |

type | xs:dateTime

element level1lProduct/setup/inputData/configurationlD

diagram = -
configurationlD

processor and praduct
configuration File

type | string1024

facets | maxLength 1024

annotation | documentation processor and product configuration file

element level1lProduct/setup/inputData/configurationFileName
diagram |§

configurationFileHame

processor and praduct
configuration file

type | string1024

facets | maxLength 1024

annotation | documentation processor and product configuration file

element levellProduct/setup/inputData/configurationGenerationTimeUTC
diagram |§

configurationGenerationTimeUTC

type | xs:dateTime

element levellProduct/setup/processingSteps
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diagram . L
processingsteps [Tl:l—(—u-—jzl—| software

histary of saftw.are 1.0
carnpanents used bo lisks each rajor companent
generate this praduct of the processing chain

annotation | documentation history of software components used to generate this product

element levellProduct/setup/processingSteps/software

diagram =
softwarelD

Baze Screener,.., Geocoding,

Fartnatter, ..
e B _
= ~softwareVersion |
1.0 :
lists each rajor carmponent | mmmmmmm----a
of the processing chain - algorithm |
:

rnain algatithrng e.g,
Extended Chirp Scaling
Algorithrn For SLECSS, ...

annotation | documentation lists each major component of the processing chain

element level1lProduct/setup/processingSteps/software/softwarelD

diagram | =

Baze Scresner,... Ge-:u:-:-ding,
Fatmnatter, ..

type | string128
facets | maxLength 128

annotation | documentation Base Screener,... Geocoding, Formatter, ...

element level1lProduct/setup/processingSteps/software/softwareVersion

diagram | = -
rsoﬂware‘fersmn

type | string128

facets | maxLength 128

element levellProduct/setup/processingSteps/software/algorithm

diagram | zZ----z----1
! algorithm |
rmain algorithrm; &.g.
Extended Chirp Secaling
Algatithrn far SLECSS,..,

type | string255

facets | maxLength 255

annotation | documentation main algorithm; e.g. Extended Chirp Scaling Algorithm for SL ECSS,...
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6.1.5 Processing

element levellProduct/processing

diagram e mmmmmmm e mmeamma

FREMOWED SECTION® an
Dratatake stracture,

Cal +Moize pulze and Raw
[rata Analysis and
Caorrection results, Based on
L0 annatation, Sorme or all
of these informnations may
be included (2., For
processing of erroneous
datatakes, experirental
mades o specific IDCSISEC
requirernents],

geometry
proecessing [ == geomethic pararmeters For
Facussing

Processor and praduct
configuration parameters and m
pararneters of the data

detetrnined during screening
and processing.,

Doppler centriod astirnates
and derived parameters (For
the image data)

—| processingParameter

1.0
[configured) range and azirnuth
processing pararneters [for each
ScanSAR beann)

—| processingFlags

Aags indicating which
processing steps have been
petformed, Flags of steps
like geocoding are given
ewen For comples praducts
[as "falze" of course],

annotation | documentation Processor and product configuration parameters and parameters of the data determined during screening
and processing.

element levellProduct/processing/signalDataAnalysis

diagram | ;-=---==--------- Il
' signallataAnalysis '

FREMOWVED SECTIONY an
Cratatake structure,
Cal+Moize pulse and Raw
Crata Analysis and
Cotrection results, Based on
L0 annotation, Sarmne or all
of these informations may
be included (2., Far
processing of eroneous
datatakes, experirnental
rmodes or spacific IOCSISEC
requirernents) .,

annotation | documentation *YREMOVED SECTION* on Datatake structure, Cal+Noise pulse and Raw Data Analysis and Correction
results. Based on LO annotation. Some or all of these informations may be included (e.g. for processing of
erroneous datatakes, experimental modes or specific IOCS/SEC requirements).

element levellProduct/processing/geometry
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diagram

—Fgeometryl:oonlinateTm}e |

irmage data time tags (zero Doppler)

—| velocityParameter

1=
welacity or "B" pararneter
(e FH  used For focussing

geametric parameters for ettt ettt

Facuzzing F-+ zeroDopplerVelocity
Y c--!
0.
at rnid-scene
dopplerRate
==
1.m

annotation | documentation geometric parameters for focussing

element levellProduct/processing/geometry/geometryCoordinateType
diagram |§

geometryCoordinate Type

irmage data time tags (zero Dappler]

type | string20

facets | maxLength 20

annotation | documentation image data time tags (zero Doppler)

element levellProduct/processing/geometry/velocityParameter

diagram =
J “timelTC

tirne tag For the polynomial
in geormnetry CoordinataType

. tirne [zero Dopplar
velocityParameter [TE-;]_(*:E'_ G peler]

--------- 1
[
1

1=
1. 00 F-- heamlD

welocity or "B" parameter
used For Focussing

—| velocityParameterPolymomial

B pararneter over range (inear or law
order Function)

annotation | documentation velocity or "B" parameter used for focussing

element levellProduct/processing/geometry/velocityParameter/timeUTC

diagram =
. “timelTC

tirne tag For the palynornial
in geometry Coordinate Type
tirne [zera Doppler)

type | xs:dateTime

annotation | documentation time tag for the polynomial in geometryCoordinateType time (zero Doppler)

element levellProduct/processing/geometry/velocityParameter/beamID
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diagram | zZ-------

type | string20

facets | maxLength 20

element levellProduct/processing/geometry/velocityParameter/velocityParameterPolynomial

diagram _—— Y — — — —
| dblPolymiom _|

| —rualulltyﬂangel'u'lm |

| —rvalulltyl:!angel'u'lax |

velocityParameterPolynomial ET(*E——' referencePoint |

B parameter owver range (inear or low
arder Function)

I—|_|:-0Iy1wmlal[leuree |

all, al, ., an = coefficient
0, 1, ..., n = attribute
exp-:-nent

|
|
| aﬂg;": 0+ al® g C+
|
|

n= polynormialCegres
| poly IDeq

type | dblPolynom

annotation | documentation B parameter over range (linear or low order function)

element level1lProd uct/processing/geometry/zeroDoppIerVeIocity

diagram

at rnid-scene

annotation | documentation at mid-scene

element level1Prod uct/processing/geometry/zero DopplerVelocity/beamID

diagram | Z-------

type | string20

facets | maxLength 20

element levellProduct/processing/geometry/zeroDopplerVelocity/velocity

diagram =
:

mls

type | xs:double
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annotation | documentation m/s

element levellProduct/processing/geometry/dopplerRate

diagram =
timelUTC

tirne tag Far the palynormial
in geornetryCoordinateType

ti Crappl
dopplerRate E;]‘(""‘E_ ime [zero Doppler)

--------- 1
[
1

1=
1. 00 F-- heamlD

—| dopplerRatePolynomial

element levellProduct/processing/geometry/dopplerRate/timeUTC

diagram =
J “timelTC

tirne tagq For the palynormial
in geormnetryCoordinateType
tirne (zera Coppler)

type | xs:dateTime

annotation | documentation time tag for the polynomial in geometryCoordinateType time (zero Doppler)

element levellProduct/processing/geometry/dopplerRate/beamID

diagram | z=------- g

type | string20

facets | maxLength 20

element levellProduct/processing/geometry/dopplerRate/dopplerRatePolynomial

diagram _— Y — — — —
| dblPolymom _|

| —Fvaliclityl-'!angel‘u‘lin |

| —Fvalitlityl-'langel‘u‘lax |

dopplerRatePolymomial [}]—I—(—-r-—jEI——'Ereferen{:ePoim

~polynomiallegree | I

FPoooo

“Scoefficient

[ gttt e i, Ll

alF a0+ at*f et + 4+
an*i™n

al, al, ... an = coefficient
0, 1, v, n = attribute
exponent

n= polynornialDagres

|
|
|
| e
|
|
|

T T —

type | dblPolynom
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element levellProduct/processing/doppler

diagram

—F{IopplerBasel:-amlEstimationMet... |

azirnuth cross corelation

—F{I0|}|}IerGeonletri{:Estimationl'u'le... |

doppler GE'_ otbit and attitude data ewaluation

Coppler centriod estimates —|;{IopplerCentroi{ICoor{IinateTm}e |
and derived pararneters (For

the image data)

irmage data time tags (zero Dappler]

—| dopplerCentroid

1=
F_ [ Estirnates For each
layer and ScanSAR bearn
and derived processing
pararneters

annotation | documentation Doppler centriod estimates and derived parameters (for the image data)

element levellProduct/processing/doppler/dopplerBasebandEstimationMethod
diagram |§

dopplerBasebandEstimationMet...

azirnuth cross cowvelation

type | string255

facets | maxLength 255

annotation | documentation azimuth cross correlation

element levellProduct/processing/doppler/dopplerGeometricEstimationMethod
diagram |§

dopplerGeometricEstimationMe...

orbit and attitude data ewaluation

type | string255

facets | maxLength 255

annotation | documentation orbit and attitude data evaluation

element levellProduct/processing/doppler/dopplerCentroidCoordinateType

diagram | = - -
|_{IopplerCentro-uIC-:-or{ImateTm:re

irmage data time tags (zero Dappler)

type | restriction of string20
facets maxLength 20
enumeration RAW
enumeration ZERODOPPLER
enumeration UNDEFINED

annotation | documentation image data time tags (zero Doppler)

element level1lProduct/processing/doppler/dopplerCentroid
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diagram

dopplerCentroid [Tt_l'] —

1.0
F_[»Z Estirnates For each
lavyer and ScanSAR beam
and derived proceszing

& sttributes
layerindex

Far each irmage layer

paramefers
attributes | Name Type
layerindex xs:int

required

;polLayer

HH, HY, ...

F_dc offset of this ScanSAR
bearn to next Far range bearn
due to beam raisalignment

Doppler centroid astirnatas at mid-range
of the first and last rave data spatlight
azimuth data segrments (not in the image
data),

_@E_- - -iEpoILayer[lom:-lerOffset i

F_dc affset of this polarization
laver to the rean of all
polarizations (Frid-scens),

—Fnumlmrﬂfﬁlocks |

for baseband Fde estirnation

—Fnuml:-erﬂfﬂejectetlﬁlock5 |

Doppler centroid estirnate rejected
(&g, due to land-sea transition)

—Fnunll:-erOchrpplerRecor-cls |

Murnber of the Fallowing azirnuth
tirne tagged Doppler data sets

—|;tlop|1IerRe{:ortIAzimutl'|S|m{:ing |

[5] norminal value

—| dopplerEstimate

1.0
polynornials over slant range
tirne
Use Default Fixed Annotation

documentation for each image layer

annotation | documentation f_DC Estimates for each layer and ScanSAR beam and derived processing parameters

element levellProduct/processing/doppler/dopplerCentroid/DRAoffset
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diagram | gz -=----=

SRa, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element levellProduct/processing/doppler/dopplerCentroid/beamID

diagram | z------- g

type | string20

facets | maxLength 20

element levellProduct/processing/doppler/dopplerCentroid/scanSARDopplerOffset

diagram | F----z-----mmmmm-----o 1
! scanSARDoppleriffset |

F_d: affset of thiz ScanSaR:
bearn to next Far range beam
due to beam rmizalignrment

type | xs:double

annotation | documentation f_dc offset of this ScanSAR beam to next far range beam due to beam misalignment

element levellProduct/processing/doppler/dopplerCentroid/spotlightDopplerProgression

diagram

E'[|0|}|}|ErMi{|HﬁllﬂeFir5t |

Droppler centroid estirnates at mid-range dopplerMidRangel ast |

of the frst and last raw data spatlight
azirnuth data segrnents (ot in the irmage

data),

annotation | documentation Doppler centroid estimates at mid-range of the first and last raw data spotlight azimuth data segments (not
in the image data).

element

levellProduct/processing/doppler/dopplerCentroid/spotlightDopplerProgression/dopplerMidRangeFi
rst

diagram | = - -
|_{Iopplerl'u'lulﬂangeFlrst

type | xs:double

element

levellProduct/processing/doppler/dopplerCentroid/spotlightDopplerProgression/dopplerMidRangelLa
st

diagram | = -
|_{I1:-|:-|1IerM|{IRallueLast
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type | xs:double

element levellProduct/processing/doppler/dopplerCentroid/polLayerDopplerOffset
diagram | Z--------------------- g

F_dec affset of thiz polarsation
layer ta the rean of all
polatizations (rid-scens).

type | xs:double
annotation | documentation f_dc offset of this polarisation layer to the mean of all polarisations (mid-scene).

element level1lProduct/processing/doppler/dopplerCentroid/numberOfBlocks
diagram |§

numberfBlocks

For baseband Fde estirnation
type | xs:int

annotation | documentation for baseband fdc estimation

element level1lProduct/processing/doppler/dopplerCentroid/numberOfRejectedBlocks

diagram | = -
|_numherﬁfﬂejectetlﬂlocks
Coppler centroid estimate rejected
[2.9. due ta land-saa transition)
type | xs:int

annotation | documentation Doppler centroid estimate rejected (e.g. due to land-sea transition)

element levellProduct/processing/doppler/dopplerCentroid/numberOfDopplerRecords
diagram |§

numberfDopplerRecords

Murnber of the Fallowing aziruth
tirne tagged Doppler data sets

type | xs:int
annotation | documentation Number of the following azimuth time tagged Doppler data sets

element levellProduct/processing/doppler/dopplerCentroid/dopplerRecordAzimuthSpacing
diagram |§

dopplerBecordAzinnthSpacing

[z] nominal value

type | xs:float

annotation | documentation [s] nominal value

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate
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diagram

tirme tag Far all Fallowing
parametets and polynornials
in
dopplerCentroidCoordinate T
ype time (zeto Doppler)

—FtlopplerAtMiIIRange |

“alue at mid range given For
CORVEniente

—| hasebandiDoppler

bazeband Doppler centraid fir
polyrornial

—Fgeometric[lopplerﬂag |

gearnetric absalute Dappler
estimate performed and usable

dopplerEstimate [ﬁ]—(—u-—ja— ....................

1.0

polyrorials owver slant kange

tirne

geamettic Doppler centroid
polyrornial

—Ftlopplernmhiguity |

integer multiple of PRF (at
rrid range)

—FtlopplerConsis‘tencyFlag |

unwrapped geometric Doppler
estimate consistent with baseband
astimate

—FtlopplerEstimateColrﬁtlence |

walues between 0 and 1 (depands an
rejected blocks...)

—| combinedDoppler

resulting cormbined Coppler
estirmate used For processing:
bazeband estirnates with
arnbiguity Frorn geornatry,
Pure geornetric estimate if
baseband confidence walue iz
too love, Tdentical to
bazeband records iF attitude
data not awailable or quality
taoo bad,

annotation | documentation polynomials over slant range time

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/timeUTC

diagram =
. “timelTC

tirne tag Far all fallowing
parameters and palynomials

in
dopplerCentroidCoordinataT
ype time [zera Doppler)

type | xs:dateTime
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annotation | documentation time tag for all following parameters and polynomials in dopplerCentroidCoordinateType time (zero Dop-
pler)

element level1lProduct/processing/doppler/dopplerCentroid/dopplerEstimate/dopplerAtMidRange

diagram | = -
|_{I0|1|1IerAtl'u'I|{IRange

“Yalue at rid range given For
COnwERience

type | xs:double

annotation | documentation Value at mid range given for convenience

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/basebandDoppler

diagram - — —
| dblPolynom _|

| —Fvalitlityﬂangel‘u‘lin |

| —Fvalitlityﬂangel‘u‘lax |

basebandDoppler EI—I{—--—:EI——F referencePoint |

baseband Coppler centraid Fit
polyrormial |

|

|

|

|

: “polynomialDegree | I
i‘"izﬂ*mfﬁ{:ient |
|

|

| [ ettty ety i, -
0.256
| 2.,
al * o0+ al* o1+ +
| an*itn
al, al, ... an = coefficiant
| 0, 1, ..., n = aktribute
expanent

n= palynarialDegree

T T —

type | dblPolynom

annotation | documentation baseband Doppler centroid fit polynomial

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/geometricDopplerFlag

diagram | = -
rgeometru:[lopplerﬂag

gearnetric absalute Doppler
estirnate petforrned and usable

type | xs:boolean

annotation | documentation geometric absolute Doppler estimate performed and usable

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/geometricDoppler
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diagram _________|
| dbIP olyniom
| —Fvalitlityﬂangel‘u‘lin |
| —Fvalitlityﬂangel‘u‘lax |

v geometrichoppler I':L|-|-(—_--—:EI——|EreferencePoilrt

geornetric Doppler centraid
polyrormial

L- 4= coefficient

M e Ly

al ® om0+ at* o1+, 4+
an*itn

|
|
|
|
—Fpolylmmial[legree | I
|
|
|

al, al, ... an = coefficiant
0, 1, ..., 0 = attribute
exponent

n= palynarialDegres

|
|
|
| e
|
|
|

T T —

type | dblPolynom

annotation | documentation geometric Doppler centroid polynomial

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/dopplerAmbiguity

diagram | = —
|_l[lcr|1||:-If:r.b'1|.n'|l:-|g|u|t1..|r
integer multiple of PRF (at
rmid range)
type | xs:int

annotation | documentation integer multiple of PRF (at mid range)

element level1lProduct/processing/doppler/dopplerCentroid/dopplerEstimate/dopplerConsistencyFlag

diagram | = -
|_{IopplerConmstencyFlag

unwrapped geornatric Coppler
estinate cansistent with baseband
eskirmate

type | xs:boolean

annotation | documentation unwrapped geometric Doppler estimate consistent with baseband estimate

element
levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/dopplerEstimateConfidence

diagram = -
|_tlo|1|1IerEs‘tlmateColrﬁtlem:e

walues between 0 and 1 (depends on
rejected blocks..))

type | xs:float

annotation | documentation values between 0 and 1 (depends on rejected blocks...)

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler
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diagram

—Fvalitlityﬂangel‘u‘lin |

—Fvalitlityﬂangel‘u‘lax |

combinedDoppler [%]—(—--—:E——Freferem:ePoim |

resulting cornbined Coppler =
estirnate used For processing: —Fpotmwmial[legree |
bazeband estirnates with

arnbigquity Frorn geometry,

Pure geometric estimate if ~coefficient

baseband confidence value is ————|

too Loy, Identical to 1.256

bazeband records if attitude K

data not available or qualicy a0+ al* el + ., +

ton bad, anFen
al, al, ..., an = coefficient
0,1, ..., n = attribute
expanant

n= polynomiallegres

annotation | documentation resulting combined Doppler estimate used for processing: baseband estimates with ambiguity from ge-
ometry. Pure geometric estimate if baseband confidence value is too low. Identical to baseband records if
attitude data not available or quality too bad.

element
levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/validityRange
Min

diagram |§

validityRangeMin

type | xs:double

element
levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/validityRange
Max

diagram | g———
rvalltlwyﬂallgeMax

type | xs:double

Ie;(\a/r(;irlgtroduct/processing/doppIer/doppIerCentroid/dopplerEstimate/combined Doppler/referencePoin
t
diagram Im
type | xs:double
element

levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/polynomialDe
gree

diagram | = -
|_|m|3mom|al[leuree

type | xs:unsignedint
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element
levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/coefficient

diagram

B attributes
~ coeffici |— ;-
———— 1 EXponent

1.2 | TR
.t
At * e+ ettt + L+
an*etn
al, al, ... an = coefficient
0, 1, .., i = attribute
elponent
n= polynoriallegres
type | extension of xs:double
attributes | Name Type Use Default Fixed Annotation
exponent xs:unsignedint

annotation | documentation e.g.:
a0 * x"0 + al* x 1 + ... + an*x"n
a0, al, .., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

element levellProduct/processing/processingParameter
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diagram =ttt 1
r-a beamlD |
1

'—F|1ro{:essingllrfo(:oonlinateTm}e

raws data time tags (nat zera Dopplar)

norninal number of looks
processed

~azimuthLooks

—FrangeLookBamlwimh |

[H]

—FazimuthLookBamlwi{lth |

[Hz] target bandwidth in image.
Creterrnines Paink tanget
resalution, total target bandwidth
in acquisition =
azirmuthLookBandwidth *
azimuthLooks

—FtotalPro{:essetll-'!angeBamlwi{Ith |

total processed bandwidth [Hz]

—|;totaIProcessetl.ﬁ.zimuthBamlwi-{I... |

[Hz] tatal praceszed bandwidth of the
processingParameter [ﬁ]_(*ja_ instantaneous azimuth bandwidth, I iz loveer

. than total target bandwitdth in Spotlight cazes

since it denotes which part of the antenna

1.0 :
{ronfiqured) d aziruth aziruth spectrurn was used and does not take
E::EEE;-::.E ;?:Eﬂi;?s I?letl’-r:aich the Droppler course into account (For that see
P ar azirnuthLookBandwidth)

ScanSAR bear)

—|Erange\*ﬁntlowl[l

rmatched flter window type
&g, Harrming, ...

—Frange\*ﬁmlowtoefﬁcient |

075,

—FazimuthWimlowl[l |

—Faziml.ltlﬂ*.'imlowCoefﬁ{:ielrt |

—| rangeCompression

: 1.0
' range cornpression functions

' used For the seqrients of data
v le.g. with different PREF)

-i correctedinstrumentDelay

T
i

0.

E corrected total tirne delay For the
' chirps used per layer
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annotation | documentation (configured) range and azimuth processing parameters (for each ScanSAR beam)

element levellProduct/processing/processingParameter/beamID

diagram | z=------- g

type | string20

facets | maxLength 20

element levellProduct/processing/processingParameter/processinginfoCoordinateType
diagram

|§|1m{:essinglrrfol:-:ronlinateTm}e

raw data time tags (not zero Doppler)

type | restriction of string20

facets | maxLength 20
enumeration RAW
enumeration ZERODOPPLER
enumeration UNDEFINED

annotation | documentation raw data time tags (not zero Doppler)

element levellProduct/processing/processingParameter/rangeLooks

diagram | =

niorninal nurnber of loaks
processed

type | xs:float

annotation | documentation nominal number of looks processed

element levellProduct/processing/processingParameter/azimuthLooks
diagram =
azimuthLooks

type | xs:float

element level1lProduct/processing/processingParameter/rangeLookBandwidth
diagram |§

rangelLookBandwidth

[Hz]

type | xs:double

annotation | documentation [Hz]

element levellProduct/processing/processingParameter/azimuthLookBandwidth
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diagram = -
|_a2|muthLook Banddwidth

[Hz] target bandwidth in irmage.
Creterrnines Paint tanget
resalution, tatal target bandwidth
in acquisition =
azimuthLookBandwidth *
azimuthLaoaks

type | xs:double
annotation | documentation [Hz] target bandwidth in image. Determines Point target resolution. total target bandwidth in acquisition =

azimuthLookBandwidth * azimuthLooks

element levellProduct/processing/processingParameter/totalProcessedRangeBandwidth

diagram

FtotalProcessethangeBalltlwitlth

rotal processed bandwidth [Hz)

type | xs:double

annotation | documentation total processed bandwidth [Hz]

element levellProduct/processing/processingParameter/totalProcessedAzimuthBandwidth

diagram

|;t-:rtalPr-:r{:essetIAzimuthBamei{I...

[Hz] total processed bandwidth of the
inztantaneous azirnuth bandwidth, It is loveer
than tatal target bandwitdth in Spotlight cazes
since it denaotes which part of the antenna
azirnuth spectrurn was used and does not take
the Coppler course into account (For that see
azirnuthLookB andwidth]

type | xs:double
annotation | documentation [Hz] total processed bandwidth of the instantaneous azimuth bandwidth. It is lower than total target band-

witdth in Spotlight cases since it denotes which part of the antenna azimuth spectrum was used and does
not take the Doppler course into account (for that see azimuthLookBandwidth)

element levellProduct/processing/processingParameter/rangeWindowID

diagram =
rangeWindowlD

rmatched flter window type
&3, Harnming, ...

type | string20
facets | maxLength 20

annotation | documentation matched filter window type e.g. Hamming, ...

element levellProduct/processing/processingParameter/rangeWindowCoefficient
diagram |§

rangeWindowCoefficient

075, o

type | xs:float

annotation | documentation 0.75, ...
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element levellProduct/processing/processingParameter/azimuthWindowID

diagram | —
|_azm1uth\*.‘imlowl[l

type | string20

facets | maxLength 20

element levellProduct/processing/processingParameter/azimuthWindowCoefficient

diagram = .
|_azmmth\*ﬁmlowtoefﬁ{:lent

type | xs:float

element levellProduct/processing/processingParameter/rangeCompression

diagram
segmentinfo

rangeCompression [ﬁ]—(—ﬂ-— =

1.0

range cornprassion functions
used Far the segments of data
[2.q, with different PRF)

annotation | documentation range compression functions used for the segments of data (e.g. with different PRF)

element levellProduct/processing/processingParameter/rangeCompression/segmentinfo

diagram — 0 0 0 0 0 0 0

;]
]
2
|
E|
@
=
=
s
=
=
't
&

B attributes

—1 | segmentiD

index nurnber

L
type | seamentinfoType
attributes | Name Type Use Default Fixed Annotation
segmentID xs:int required documentation index number

element levellProduct/processing/processingParameter/rangeCompression/chirps
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diagram . - L
| chirps E]_(_'"_E_' referenceChirp

1.mo
waveformn generation
parameters

element level1lProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp

diagram -
E sitriputes

pulseCode

instrurnent index code

EpulseT}me
custorn waveformn, 1.
—F{:hirp[lesignator |
referenceChirp [Tt_ll]—
. norminal chirp, replica, ideal
1.0 chirp. _
waveformin generation
[UpiDovan U pDrenan] chirp
slope
E|}I.I|SELEIIQHI
: [=]
—Fpulseﬂamlwimh |
—F{:eMerFrequency |
[Hz]
|
L-- replica
Results of chirp analysis
exprassed with model
parameters
attributes | Name Type Use Default Fixed Annotation
pulseCode xs:int required documentation instrument index code

annotation | documentation waveform generation parameters

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/pulseType

diagram | =
pulseType

custarn waveform, ..

type | string80

facets | maxLength 80
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annotation | documentation custom waveform, ...

element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/chirpDesig
nator

diagram | —— -
|_{:h|r|:-[lemgnat-:rr

niorninal chirp, replica, ideal
chirp, _

type | restriction of xs:NMTOKENS

facets | enumeration IDEAL
enumeration NOMINAL
enumeration REPLICA
enumeration MODEL
enumeration CUSTOM
enumeration UNDEFINED

annotation | documentation nominal chirp, replica, ideal chirp, _

element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/pulseLeng
th

diagram =
pulselLendgth

[=]
type | xs:double

annotation | documentation [s]

element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/pulseBand
width

diagram

|;|mlseBamlwimh

type | xs:double

element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/centerFreq
uency

diagram =
|_{:na:n‘te:rFr~E':{|uer|{:1...r

[Hz]
type | xs:double

annotation | documentation [Hz]

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/amplitude
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diagram e
| dblPobymom _|

| —Fvalitlityl-'langel‘u‘lin |

|

: —Fvalitlityﬂangemax | I

amplitude E}I{*:E'__W' |
,—Flmlylmmial[legree | I

|

|

|

|

|

al®F a0+ at* et + 4+
an*i™n

al, al, ... an = coefficient
0, 1, v, n = attribute
expanent

n= polynornialDagres

|
|
|
| g
|
|
|

type | dblPolynom

| t
Iee\e/?I:eLrl-J’roduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/phase
diagram |E||::|_-.,-|E-. ————— —|
| —|_ validityRangeMin |
I —rvalulltyﬂangel'u'lax |
| phase ET(*E——' referencePoim
| |mlynomlal[legree |

o= 4 coefficient i

all, al, .., an = coefficient
0, 1, ..., n = attribute
exp-:-nent

n= polynamialDegres

|
|
|
|
|
| |
| |
: aug;": w0+ al® o .+ :
| |
| |

type | dblPolynom

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica
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diagram —

i

replicatuality TooLowFlag

rnodel used instead of desired replica

= totalPower

T

meanAmpiitude |

E|:-eﬂl-i Lacation

E replica E (:jzl—
Results of chirp analysis

exprassed with rodel
pararneters

~ pulseLength

"~ resolution

3dB width

e

annotation | documentation Results of chirp analysis expressed with model parameters

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replical/rep
licaQualityTooLowFlag

diagram | = - -
|_replmal}ualrtyTooLowFlag

rnadel used instead of desired replica

type | xs:boolean

annotation | documentation model used instead of desired replica

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/tot
alPower

diagram | =
totalPower

type | xs:float

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/me
anAmplitude

diagram = -
|_I'Il&all.ﬂ|.l'll|}|ltll{|&

type | xs:float

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/pe
akLocation

diagram | = -
peakLocation
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type | xs:double

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/pul
seLength

diagram | =
pulseLength

type | xs:float

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/res
olution

diagram = -
resolution

3dB width

type | xs:float

annotation | documentation 3dB width

element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/PS
LR

diagram | gz ------5

type | xs:float

element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/ISL
R

diagram | zZ=-=---%

type | xs:float

element level1lProduct/processing/processingParameter/correctedinstrumentDelay

diagram =
,poILayer

HH, HY,
1 correctedinstrumentDelay E—@EI— -~ DRAoffset |
__________________________________________________ X ____l oo oo

[ SRA, DRA&Fore, DR&AR

corvected total tirne delay Far the

chirps used per layer —|EtotalTime[lelay

[=]

annotation | documentation corrected total time delay for the chirps used per layer

element levellProduct/processing/processingParameter/correctedinstrumentDelay/DRAoffset
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diagram | gz -=----=

SRa, DRAFare, DRAAR

type | restriction of xs:NMTOKENS
facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element levellProduct/processing/processingParameter/correctedinstrumentDelay/total TimeDelay

diagram | = -
totalTimeDelay

(=]

type | xs:double

annotation | documentation [s]

element levellProduct/processing/processingParameter/scanSARBeamOverlap

diagram = N
—| rangeTimeStart

range start tire of overap
tonext ScanSAR beam

—|ErangeTimeStop |

—FfarHangeBeamBonlerTime

________________________ derived end of this bearn (midle of
i scanSARBeamOverlap E_@E_ owetap region For S5Cs), This is also
L ' the range time to which an the
' elewation angles and pisel coordinates
! in the geo grid refer to this bearm and

its pattern pattam,
e et 1
i
i
1

ScanSAR bearn merging For
detected products

ScanSAR subsweath ook
surnrmation weighting
coefficient

element levellProduct/processing/processingParameter/scanSARBeamOverlap/rangeTimeStart

diagram = -
rangeTimeStart

range statt time of ovedap
to next ScanSAR bearn

type | xs:double

annotation | documentation range start time of overlap to next ScanSAR beam

element levellProduct/processing/processingParameter/scanSARBeamOverlap/rangeTimeStop
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diagram = -
rangeTimeStop
type | xs:double
element
levellProduct/processing/processingParameter/scanSARBeamOverlap/farRangeBeamBorderTime
diagram

Ffarl-':angeBeamBor{IerTime

detived end of this beamn (midle of
ovedap region For SSCs), This is alsa
the range time to which on the
elewation angles and pizel coordinates
in the geo grid refer to this bearn and
itz pattem patterm,

type | xs:double

annotation | documentation derived end of this beam (midle of overlap region for SSCs). This is also the range time to which on the
elevation angles and pixel coordinates in the geo grid refer to this beam and its pattern pattern.

element levellProduct/processing/processingParameter/scanSARBeamOverlap/mergingMethod

diagram | Z----- aiteialeiuiaiai b
! mergingMethod |

ScanSAR bearn merging For
detectad products

type | string128

facets | maxLength 128

annotation | documentation ScanSAR beam merging for detected products

element level1Product/processing/processingParameter/scanSARBeamOverlap/lookWeight
diagram | iz----------- -

ScanSAR subswath ook
surnmation weighting
coefficient

type | extension of xs:float

annotation | documentation ScanSAR subswath look summation weighting coefficient

element levellProduct/processing/processingFlags
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diagram

processingFlags [

Aagz indicating which
processing steps have been
petfarrned, Flags of steps
like qeacoding are given
even For complex products
[az "Falze" of course),

—FR}{GainCorrec‘te(IFlag |

racEiver Qain comection
applied

—FDRAChanneISyncFlag |

DRA channel synchronization
petformad

—FDRACIlannel[leminingPerforme... |

DRA channel demizing performed

—Fhyhri(lCouplerCorrecte(lFlag |

hiybrid coupler carrection applied

—Fchirpl)rifttorren‘te(lFlau |

phase and amplitude drift owver
tirne corrected

—Fchir|:-Re|:-Iical.lsetIFlau |

reconztructed chirp used

—FgeometricDoppIerUse(lFlau |

geometric Coppler centraoid estimate
has been used

iseCorrectedFlag

noise correction applied

—FrangeS|1rea(IinuLossCorre{:te(l... |

range spreading loss compensation applied

—FscanSARBeamCorrecte(lFlag |

SeanSAR specific bearn corractions
applisd

—FspotLightBeamCorrec’te(lFlag |

Spatlight specific azimuth beam
cotrections applied

—FazimlrtllPatternCorrec‘te(IFlau |

Striprap azimuoth antenna pattern
correction applied

—FeIeva‘tionPatternCorrec‘te(lFlag |

antenna elevation patterm corection
applied

—F|Jolarisationcc)rrecte(IFlag |

polarization carrection applied

E(Io.=:t~.=:|:‘t~.=:(IFIag|

dataction patfarrned

EmuItiLo-:rIso:':(IFIag

rulti-loaking perfarrmed

—F|Jropagati0||Effec13Correcte(lFlag

range delay corrected

Egeocotle(lFlag

geocoding performed

—Finci(lenceAngleMaskGenerate(l... |

For EEC products

—FnonlinalProcessingPerforme(lFl... |

niominal L1E Proceszing chain ar (rranually)
configured steps
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annotation | documentation flags indicating which processing steps have been performed. Flags of steps like geocoding are given

even for complex products (as "false" of course).

element level1lProduct/processing/processingFlags/RXGainCorrectedFlag
diagram

FRKGainCorreﬂetlFlag

receiver gain correction
applied

type | xs:boolean

annotation | documentation receiver gain correction applied

element levellProduct/processing/processingFlags/DRAChannelSyncFlag
diagram

FDRAChanneISym:Flag

DR& channel synchronization
petformed

type | xs:boolean

annotation | documentation DRA channel synchronization performed

element levellProduct/processing/processingFlags/DRAChannelDemixingPerformedFlag
diagram

FDRAChannel[llemixingPerforme...

DRA channel dernixing petformed

type | xs:boolean

annotation | documentation DRA channel demixing performed

element levellProduct/processing/processingFlags/hybridCouplerCorrectedFlag
diagram

FIM}ritICouplerCorrec‘tetlFlag

hoybrid couplar corvaction applied

type | xs:boolean

annotation | documentation hybrid coupler correction applied

element levellProduct/processing/processingFlags/chirpDriftCorrectedFlag
diagram |§

chirpDriftCorrectedFlag

phaze and amplitude drift over
time corrected

type | xs:boolean

annotation | documentation phase and amplitude drift over time corrected

element levellProduct/processing/processingFlags/chirpReplicaUsedFlag
diagram

F{:hirpl-'!epli{:aUse{IFlag

reconstructed chirp used
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type | xs:boolean

annotation | documentation reconstructed chirp used

element levellProduct/processing/processingFlags/geometricDopplerUsedFlag
diagram

Fgeometri{:[lop|:-Ierl.lsetlFIag

geornetric Doppler centroid estirmate
haz been used

type | xs:boolean

annotation | documentation geometric Doppler centroid estimate has been used

element levellProduct/processing/processingFlags/noiseCorrectedFlag
diagram |§

noiseCorrectedFlag

noize corvection applied

type | xs:boolean

annotation | documentation noise correction applied

element levellProduct/processing/processingFlags/rangeSpreadingLossCorrectedFlag
diagram |§

rangespreadinglossCorrected...

range spreading loss cornpensation applied

type | xs:boolean

annotation | documentation range spreading loss compensation applied

element levellProduct/processing/processingFlags/scanSARBeamCorrectedFlag
diagram

Fs{:anSARBeamCorrecte{IFlag

ScanSAR specific bearn carrections
applied

type | xs:boolean

annotation | documentation ScanSAR specific beam corrections applied

element levellProduct/processing/processingFlags/spotLightBeamCorrectedFlag
diagram

Fs|:-4:rtLiuhtBeamC0rrer.tf:{IFlag

Spatlight specific azimuth bearm
corvections applied

type | xs:boolean

annotation | documentation Spotlight specific azimuth beam corrections applied

element levellProduct/processing/processingFlags/azimuthPatternCorrectedFlag
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diagram =
|_a2|muthPatternCorren‘tetlFIag

Stripmap azimuth antenna pattem
correction applied

type | xs:boolean

annotation | documentation Stripmap azimuth antenna pattern correction applied

element levellProduct/processing/processingFlags/elevationPatternCorrectedFlag
diagram

FelevationPa‘tternCorrectetlFlag

antenna elewation pattern corraction
applied

type | xs:boolean

annotation | documentation antenna elevation pattern correction applied

element levellProduct/processing/processingFlags/polarisationCorrectedFlag
diagram |§

polarisationCorrectedFlag

poladsation corection applied

type | xs:boolean

annotation | documentation polarisation correction applied

element levellProduct/processing/processingFlags/detectedFlag

diagram | =
detectedFlag

detection parformned

type | xs:boolean

annotation | documentation detection performed

element levellProduct/processing/processingFlags/multiLookedFlag
diagram |§

multiLook edFlag

roulti-looking petformed

type | xs:boolean

annotation | documentation multi-looking performed

element levellProduct/processing/processingFlags/propagationEffectsCorrectedFlag
diagram

|§|rr-:r|:-agatimlEfff:ctsCorre{:te{IFlag

range delay comectad

type | xs:boolean

annotation | documentation range delay corrected

element levellProduct/processing/processingFlags/geocodedFlag
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diagram =
geocodedFlag

geocading parforrnead

type | xs:boolean

annotation | documentation geocoding performed

element levellProduct/processing/processingFlags/incidenceAngleMaskGeneratedFlag
diagram |§

incidenceAngleMaskGenerated...

For EEC praducts

type | xs:boolean

annotation | documentation for EEC products

element levellProduct/processing/processingFlags/nominalProcessingPerformedFlag

diagram = - -
|_non':mﬂan:r{:essmgPerfornletIFI...

nioriinal L1B Processing chain ar [manually)
configured steps

type | xs:boolean

annotation | documentation nominal L1B Processing chain or (manually) configured steps
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6.1.6 Instrument

element levellProduct/instrument

diagram =. .
instrumentinfoCoordinateType

raw data tirme tags (not zero Doppler]

instrument =}

Senzor specific pararmeters at
the [raw data) tirne of the
data acquisition,

radarParameters

etti

1..m
AR Instrurnent Settings For
different beamns fpolatisations

annotation | documentation Sensor specific parameters at the (raw data) time of the data acquisition.

element levellProduct/instrument/instrumentinfoCoordinateType

diagram | = -
|_||lstrl.|me|rtlrrfot-:-onlmateTm:-e

rawe data time tags (not zero Coppler)

type | restriction of string20
facets | maxLength 20
enumeration RAW
enumeration ZERODOPPLER
enumeration UNDEFINED

annotation | documentation raw data time tags (not zero Doppler)

element levellProduct/instrument/radarParameters

diagram =
radarParameters [%]—(—m—jzl—l:{:enterﬁequency

[Hz] 19,65 GHz)

element levellProduct/instrument/radarParameters/centerFrequency

diagram | =
|_{:ﬁrrtf:rFrf:l[|uf:m:1..|r

[Hz] (9,65 GHz)

type | xs:double

annotation | documentation [Hz] (9.65 GHz)

element levellProduct/instrument/settings
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diagram =
,poILay-er

HH. HY, ...

SRA, DRAFare, DRAAR

—FnunlherOfoGainChanges

during the acquisition time interval of
the data processed For this product

rxGainSetting
— ]

1.0

gain setting sequences
before ACMC conversion

El[|uarrtisati4:rnl[ll

B

—Fqualrtisationl:mrtrol |

cormpression Factors (404

et By————(=— b

v

1. FE Bandwidth [Hz] exact
SAR Instrument Settings For walue

different bearnsipolarisations

range sampling frequency
[Hz] exact walue

—FnumherﬂfPRFChanges

0 = PEF constant in one

subsweath (but different For each
ScanSAR bearn) of the datatake

—|;numherﬂfE{:ho\*.‘imlowPosition... |

0 = SWST constanthy different in the
SCISUHS bearns

—FnunllrerOfE{:ImWin{IowLenth... |

expectad to rernain constant

—FnunllrerOfSettingReconls |

nurnber af the Fallowing pararmeter
blocks

—| settingRecord

1.
continous data segrments (For
each poladsation and bearm)
with constant instrurnent
settings far a given time
range, If the parameters da
not change betwesen SC
bursts, all bursts in one bearn
and one pal channel belong
to one segrnent, Analogous
Far spotlight rede azirmuth
bearns,
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annotation | documentation SAR Instrument Settings for different beams/polarisations

element levellProduct/instrument/settings/DRAoffset

diagram | &-----------

SR&, DRAFare, DRAAR

type | restriction of xs:NMTOKENS
facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element levellProduct/instrument/settings/beamID

type | string20

facets | maxLength 20

element levellProduct/instrument/settings/numberOfRxGainChanges
diagram |§

numberRxGainChanges

during the acquisition tirne interval of
the data processed For this product

type | xs:int

annotation | documentation during the acquisition time interval of the data processed for this product

element levellProduct/instrument/settings/rxGainSetting

diagram = -
startTimeUTC
E:'-'..t1:r|11Tim~e:l.ITII:

rxGain

gain setting sequences
before ACHC conversion

annotation | documentation gain setting sequences before ADC conversion

element level1lProduct/instrument/settings/rxGainSetting/startTimeUTC

diagram | = -
startTimeUTC

type | xs:dateTime

element levellProduct/instrument/settings/rxGainSetting/stopTimeUTC
diagram | = -
stopTimeUTC

type | xs:dateTime



Cluster Applied Remote Sensing

TerraSAR-X Ground Segment
DLR Level 1b Product Format Specification

Public

Doc.: TX-GS-DD-3307
Issue: 1.3

Date: 10.12.2007
Page: 151 of 257

element levellProduct/instrument/settings/rxGainSetting/rxGain

diagram
g E] attriputes

“raGain B oo
vcode |

type | extension of xs:float

attributes | Name Type Use Default Fixed Annotation
code

element levellProduct/instrument/settings/quantisationID

diagram

El[|uarrtisavaticrnl[ll

BAC

type | string20
facets | maxLength 20

annotation | documentation BAQ

element levellProduct/instrument/settings/quantisationControl

diagram | = —
|_{|ua|rt|sat|-:-n!:ontrol

compression Factors [404)

type | extension of string20
facets | maxLength 20

annotation | documentation compression factors (4/4)

element levellProduct/instrument/settings/rxBandwidth

diagram -
B attributes
RX Bandwidth [Hz] exact instrurnent code
walue
type | extension of xs:double
attributes | Name Type Use Default Fixed
code string20 required

annotation | documentation RX Bandwidth [Hz] exact value

element level1lProduct/instrument/settings/RSF

diagram

B attributes
range saripling fraquency instrurment code
[Hz] exact walue

type | extension of xs:double

Annotation
documentation instrument
code
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attributes | Name Type Use Default Fixed Annotation

code string20 required

annotation | documentation range sampling frequency [Hz] exact value

element levellProduct/instrument/settings/numberOfPRFChanges
diagram |§

numbertfPRFChanges

0 = PREF constant in one
subsweath (but different For each
ScanSAR bearn) of the datatake

type | xs:int
annotation | documentation 0 = PRF constant in one subswath (but different for each ScanSAR beam) of the datatake

element levellProduct/instrument/settings/numberOfEchoWindowPositionChanges

diagram = .
|_numherl)fE{:ho\*.‘imlowPosmon...

0 = SWST constantly different in the
SZfSUHS beamns

type | xs:int

annotation | documentation 0 = SWST constantly different in the SC/SL/HS beams

element levellProduct/instrument/settings/numberOfEchoWindowLengthChanges
diagram |§

numbertfEchoWindowL engthC...

expected to remain constant
type | xs:int
annotation | documentation expected to remain constant

element levellProduct/instrument/settings/numberOfSettingRecords
diagram

|§numheerSettinuRet:or{Is

rumnber of the Follawing parareter

blocks
type | xs:int

annotation | documentation number of the following parameter blocks

element levellProduct/instrument/settings/settingRecord

documentation instrument

code
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diagram
dataSegment

Since they are separately
annotated For each
[ScanZAR- (and spotlight])
elewation beam, the blocks
of bearn settings may cover
the time span of several (or
even all] cycles, They thus
hawe gaps in time but not in
the sequence of the data For
one bearnfle, Far
uncarrupted data, they are
identical Far each polatisation
{using the zarne data raster),

pulse repetition frequency,
settingRecord El‘]_@E'_ The code addresses the
. 4 cornmanded PRF Frorn the
1 instturnent PRF table in [Hz]
[eract walue)

continous data segrnents [For
each polatization and bearn)

with constant instrurment —Fecho\ﬂﬁmlowPosition
settings For a given time

range. If the parameters do sampling window star tire

not change between S [SWST)

bursts, all bursts in one bearn

and one pal channel belong _|§ -

to one segment, Analogous echowindowLength

For spotlight rmode azirmuath

nuriber of samples
bearns, P

“pulseType

frorn SAR header

=echolndex

travelling pulses (kank)

annotation | documentation continous data segments (for each polarisation and beam) with constant instrument settings for a given
time range. If the parameters do not change between SC bursts, all bursts in one beam and one pol chan-
nel belong to one segment. Analogous for spotlight mode azimuth beams.

element levellProduct/instrument/settings/settingRecord/dataSegment

diagram
g Bl attributes

segmentlD

dataSegment [-] =
" startTimeUTC
Since they are separately
annotated For each =
[ScanSAR- (and spatlight]) ~ stopTimeUTC
alevation bearn, the blocks
of bearn settings rmay cower =
the time span of several (or number{fRows |
even all) cweles, They thus
hawe gaps in time but not in
the sequence of the data For
one bearnfile. For
unconupted data, they are
identical for each polarzation
[using the sarme data raster],
attributes | Name Type Use Default Fixed Annotation

segmentID xs:int required
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annotation | documentation Since they are separately annotated for each (ScanSAR- (and spotlight)) elevation beam, the blocks of
beam settings may cover the time span of several (or even all) cycles. They thus have gaps in time but not
in the sequence of the data for one beamfile. For uncorrupted data, they are identical for each polarisation
(using the same data raster).

element levellProduct/instrument/settings/settingRecord/dataSegment/startTimeUTC

diagram | =

startTimeUTC
type | xs:dateTime

element levellProduct/instrument/settings/settingRecord/dataSegment/stopTimeUTC
diagram = -

type | xs:dateTime

element level1lProduct/instrument/settings/settingRecord/dataSegment/numberOfRows

diagram

Flmmh&rﬂfﬂows

type | xs:int

element levellProduct/instrument/settings/settingRecord/PRF

diagram
J B attriputes

—

pulze repetition fraquency,
The code addresses the
comrnanded PRF Fromn the
instrurnent PRF table in [Hz]
[exact value)

type | extension of xs:double

attributes | Name Type Use Default Fixed Annotation
code string20 required

annotation | documentation pulse repetition frequency. The code addresses the commanded PRF from the instrument PRF table in
[Hz] (exact value)

element levellProduct/instrument/settings/settingRecord/echoWindowPosition

diagram

B aftriputes

Fecho\*ﬁmlowPosﬂion [%]—

sampling window start tirne
(SWST)

type | extension of xs:double

attributes | Name Type Use Default Fixed Annotation
code string20 required

annotation | documentation sampling window start time (SWST)

element levellProduct/instrument/settings/settingRecord/echowindowLength
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diagram

type

attributes

annotation

element levellProduct/instrument/settings/settingRecord/pulseType

diagram

type
facets

annotation

element level1lProduct/instrument/settings/settingRecord/echolndex

diagram

type

annotation

2] altriputes

FeclwwimlowLenmh [%]—

rurnber of samples

extension of xs:double

Name Type Use Default Fixed Annotation
code string20 required

documentation number of samples

~pulseType

Frorn SAR header

string20

maxLength 20

documentation from SAR header

~ echolndex

travelling pulses (rank)

xs:int

documentation travelling pulses (rank)
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6.1.7 Calibration

element levellProduct/calibration

diagram
9 —| calibrationData

Input parameters used For
calibration of this product

y - Py . -
calibration L jEI——| nominalGeometricPerformance

The base far the application nominal performnance pararmeters For this
of radiornetric and other data product wariant From TCCS Aux Product
cotrections, Maminal

patformance values for _| - - b

quality assessment. . calibrationConstant

1..m

annotation | documentation The base for the application of radiometric and other data corrections. Nominal performance values for
quality assessment.

element levellProduct/calibration/calibrationData

diagram =
J —Fratliometri{:[lEl'u'll[l

DEM uzed For radioretric
calibration (identical to
default For geclacation grid
unless later altered by
geocoding]. e.q. Globe,
STRM7P.G,

—FnumherOfA.lrtelmaPatterns |

Antenna Patterns of each channel and
bearn

antennaPattern
calibrationData $—(*E—_|

1.0
elewvation and aziruth
pattern [expressed in relation
to the rmechanical boresight]
of the bearns used in this
aquisition [rainly taken from
IOCS Aux Product), The
prjection ento the image
data iz performed by the
gealocation grid, One set of
pattermn For each polarization
and DRA channel
combination,

Input pararneters used Far
calibration of this product

—| {:alihrationllrfo.ﬂmtllnstrumelrtCh...

instturnent characteristics and rmodejpolarization
dependent axtermnal calibeation Factors, All taken
Frorn TOCS Aux Product

annotation | documentation Input parameters used for calibration of this product

element levellProduct/calibration/calibrationData/radiometricDEMID
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diagram = -
|_rmllu:rmetr|{:[lEI'u'Il[l

DEM uzed For radiarnetric
calibration (identical ta
default For gealacation grid
unless later altered by
geocading], e, Slobe,
STRMT.E,

type | extension of string255
facets | maxLength 255
annotation | documentation DEM used for radiometric calibration (identical to default for geolocation grid unless later altered by geo-

coding). e.g. Globe, STRM7.5,_

element levellProduct/calibration/calibrationData/numberOfAntennaPatterns

diagram =
|_numherOfA.n‘tennaPatterns

Antenna Patterns of each channel and
bearn

type | xs:int

annotation | documentation Antenna Patterns of each channel and beam

element levellProduct/calibration/calibrationData/antennaPattern
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diagram

annotation

element levellProduct/calibration/calibrationData/antennaPattern/DRAoffset

diagram

type

facets

annotation

fpolLayer
HH, HY, ...

SRA, DRAFare, DRAAR

—| elevationPattern

]
used to correct range
dependence of the gain, Cne
pattaren far each ScanSAR
bearn,

E__| azimuthPattern

antennaPattern [Tt_ll]

1.0
elewvation and azirnuth
pattern [expressed in relation
to the rmechanical boresight)
of the bearns used in this
aquizition (rainky taken from
IOCS Aux Product), The
projection ento the image
data is pefarmed by the
gealocation grid, One set of
pattern For each polarization
and DRA channel
combination,

used in azimuth processing in
cornbination sith window
Functions, Cne pattem anly,
In spotlight mode: only the
azimuth bearn of the
rnid-aperture time is given,

—Fazinmthﬂ'teering.ﬁ.ngle |

[dearee]
shauld be 0

—| elevationLookAngles

total [ScanSAR] swath

—| heamPointingVector

1.
cornbined elevation and
azirnuth painting direction or
risalignrnent exprassed as
wector in the Mech Frame,

documentation elevation and azimuth pattern (expressed in relation to the mechanical boresight) of the beams used in this
aquisition (mainly taken from IOCS Aux Product). The projection onto the image data is performed by the
geolocation grid. One set of pattern for each polarization and DRA channel combination.

SR#&, DRAFore, DRAAR

restriction of xs:NMTOKENS

enumeration SRA
enumeration DRAFore
enumeration DRAAft

documentation SRA, DRAFore, DRAAft

element levellProduct/calibration/calibrationData/antennaPattern/elevationPattern
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diagram -
B aitriputes |

(elew ation) bearn I

“referenceGain

Faor elewations [dBi]
rnaz, absalute Z-weay gain

elevationPattern [Tt_ll]—

1.0
uzed to cotrect rFange
dependence of the gain, Cne
patteran for aach ScanSAR
bearn.

———]
1.0

[de]

notmnalised reference patterm
of coverage region (in fne
sampling] plusirinus 2
degres in low sarnpling

additional description to this
pattem

attributes | Name Type Use Default Fixed Annotation
beamID string20 required documentation (elevation)
beam ID

annotation | documentation used to correct range dependence of the gain. One patteren for each ScanSAR beam.

element levellProduct/calibration/calibrationData/antennaPattern/elevationPattern/referenceGain

diagram = -
referenceGain

For elevation: [dEi]
max, absalute Z-way gain

type | xs:float

annotation | documentation for elevation: [dBi]
max. absolute 2-way gain

element levellProduct/calibration/calibrationData/antennaPattern/elevationPattern/gainExt

diagram -
B aitriputes
- -

—]

T +

o ) )
1. elevation § azirmuth angle

[4E]

niottnalised reference patterm
of coverage region [jn fine
sarpling) plus/minus 2
deqres in law sarnpling

type | extension of xs:float

attributes | Name Type Use Default Fixed Annotation
angle xs:float required documentation [°]
elevation
/ azi-
muth

angle
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annotation | documentation [dB]
normalised reference pattern of coverage region (in fine sampling) plus/minus 2 degree in low sampling

element level1lProduct/calibration/calibrationData/antennaPattern/elevationPattern/description

diagram IZm oo

= - - [}
i description !

additional description ta this
patterm

type | string1024

facets | maxLength 1024

annotation | documentation additional description to this pattern

element levellProduct/calibration/calibrationData/antennaPattern/azimuthPattern

diagram -
& attributes

— | azimuthBeamlD |

azirmuth baarn ID

“referenceGain

For azirmuth: [dB]

gain differance to azirnuth
baresight rmax, absolute
2-way gain

azimuthPattern EI—

used in azimuth processing in
combination with window
Functions, One pattam anly,
In spotlight rmade: only the

azimuth bearn of the = L
rnid-aperture tirme is given, _E)E'_

1.

o

[4E]
notralized reference pattern
of pattemn ta -124B,

L~ = deseription :
additional description ta this
pattem
attributes | Name Type Use Default Fixed Annotation
azimuthBeamID  string20 required documentation azimuth beam ID

annotation | documentation used in azimuth processing in combination with window functions. One pattern only. In spotlight mode:
only the azimuth beam of the mid-aperture time is given.

element levellProduct/calibration/calibrationData/antennaPattern/azimuthPattern/referenceGain

diagram = -
referenceGain

For azirmuth: [d&]

gain difference to azirmuth
boresight rax, absolute
2-way gain

type | xs:float

annotation | documentation
for azimuth: [dB]
gain difference to azimuth boresight max. absolute 2-way gain
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element levellProduct/calibration/calibrationData/antennaPattern/azimuthPattern/gainExt

diagram
g B attriputes
Foainex Bl—————

=l R
48] 1.0 elewvation § azirmuth angle

niottnalised reference patterm
of pattern to -124B,

type | extension of xs:float

attributes | Name Type Use Default Fixed Annotation
angle xs:float required documentation [°]

elevation / azimuth angle

annotation | documentation [dB]
normalised reference pattern of pattern to -12dB.

element levellProduct/calibration/calibrationData/antennaPattern/azimuthPattern/description
diagram | 1z-=----=-=-----5

E v
i description !

additional description ta this
pattem

type | string1024

facets | maxLength 1024

annotation | documentation additional description to this pattern

element levellProduct/calibration/calibrationData/antennaPattern/azimuthSteeringAngle
diagram |§

azimuthSteeringAndgle

[deqrae]
should be 0

type | xs:float

annotation | documentation [degree]
should be 0

element levellProduct/calibration/calibrationData/antennaPattern/elevationLookAngles



Cluster Applied Remote Sensing Doc.: TX-GS-DD-3307
Issue: 1.3

Date: 10.12.2007
Page: 162 of 257

TerraSAR-X Ground Segment
DLR Level 1b Product Format Specification

Public

diagram

—Fcoverageﬂeuionhﬂin

[dearee]

rinirnal loak angle of
Coverage region

abszalute walue is given: sign
depends on looking direction

elevationLock Angles [Tl:l—(—m—jEI——F{:werageRegimll'u'Iax

total [ScanSAR] swath [deares]

rnazimal look angle of
covverage ragion; absalute
walue is given; sign depands
on looking direction

—FfullPerformance

set ta true iF bearn is a Aull
perfarrnance beam

annotation | documentation total (ScanSAR) swath

element
levellProduct/calibration/calibrationData/antennaPattern/elevationLookAngles/coverageRegionMin

diagram
. 2] aitriputes

| incidenceAngle |

F{:overageﬂegionlﬂin E]_ Incidance angles are only

repotted For infarrnation and
are anly approximate
calculated For one arbiteary
otbit pasition on the earth
referance ellipsaid.

[degres]

rninirnal leak angle of
COvwerage ragion

abzolute walue iz given; sign
depends on looking direction

type | extension of xs:float

attributes | Name Type Use Default Fixed Annotation
incidenceAngle  xs:float required documentation Incidence angles are only
reported for information and
are only approximate calcu-
lated for one arbitrary orbit
position on the earth refer-
ence ellipsoid.

annotation | documentation [degree]

minimal look angle of coverage region
absolute value is given; sign depends on looking direction

element
levellProduct/calibration/calibrationData/antennaPattern/elevationLookAngles/coverageRegionMax

diagram -
B sttributes

| incidence Angle |

Fcoverageﬂegionh‘lax [T']_ Incidence angles are anly

reparted For informnation and
are anly approgimate
calculated For one arbitrary
orbit position on the earth
reference ellipsaid,

[deqree]

rnaxiral look angle of
covverage region; absalute
walue is given; sign depands
on looking direction

type | extension of xs:float
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attributes | Name Type Use Default Fixed Annotation
incidenceAngle  xs:float required documentation Incidence angles are only
reported for information and
are only approximate calcu-
lated for one arbitrary orbit
position on the earth refer-
ence ellipsoid.

annotation | documentation [degree]
maximal look angle of coverage region; absolute value is given; sign depends on looking direction

element
levellProduct/calibration/calibrationData/antennaPattern/elevationLookAngles/fullPerformance

diagram

FfullPerformam:e

set to true iF bearn is a Al
petfarmance beann

type | xs:boolean

annotation | documentation set to true if beam is a full performance beam

element levellProduct/calibration/calibrationData/antennaPattern/beamPointingVector

diagram
J Bl attriputes

[elewation) bearn I

beamPointingVector [Th_ll]

1.0
combined elewation and
azimuth painting direction or
rnisalignrient expressed as
wector in the Mach Frame,

attributes | Name Type Use Default Fixed Annotation
beamID string20 required documentation (elevation) beam ID

annotation | documentation combined elevation and azimuth pointing direction or misalignment expressed as vector in the Mech
Frame.

element level1lProduct/calibration/calibrationData/antennaPattern/beamPointingVector/x

diagram

& attributes

type | extension of xs:double

attributes | Name Type Use Default Fixed Annotation
error xs:double required

element levellProduct/calibration/calibrationData/antennaPattern/beamPointingVector/y
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diagram -
B sttriputes

| [emror ]

type | extension of xs:double

attributes | Name Type Use Default Fixed Annotation
error xs:double required

element levellProduct/calibration/calibrationData/antennaPattern/beamPointingVector/z

diagram -
B sttriputes

type | extension of xs:double

attributes | Name Type Use Default Fixed Annotation
error xs:double required

element levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics

diagram = L
absCalFactor

1.

all

[4E]

original abzolute calibration
Factar without processar
scaling

—| totalinstrumemntTimeDelay

total electranic tirne delay of the
instrurnent) both waloes have o be
added to get the fnal value

{:aliI:-rationllrfoAmllnstrumemCh...[TI]—(—-u—jEI—

e -

r-+ ADCandlOCharacteristics

instturnent charactaristics and rmodejpolanzation
dependent extermnal calibration Factors, All taken

Fram TOCS & Product segrnent prasent only iF

corresponding
processing signalCat adinalysis
awailable,

e e e — e m

-- DRAChannelParameters

_____________________________________________ = =1
-

0.
S-Matrix, LAA settings, Hybnd,
receive filter settings, receive gain,
internal delay, ...
Mecessary For separation of DRA
channels aut of surm and difference
channels,
Pararneters and format are taken
directly fram IOCS Aux product
and hence still TRD,

annotation | documentation instrument characteristics and mode/polarisation dependent external calibration factors. All taken from
I0CS Aux Product
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element
levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/absCalFactor

diagram
g E] attriputes

stip_007, spot_008

polarisationChannel |

=absCalFactor ] —]
— ]

1. HH, ‘"', HW, WH
[4E] ——
otiginal abzalute calibration lookDirection
Factar withaut pracessaor

SRa, DRAFare, DRAAR

type | extension of xs:float

attributes | Name Type Use Default Fixed Annotation
imagingMode required
beamID string20 required documentation strip_007,
spot_008
polarisationChannel derived required documentation HH, VV,
by: xs:NMTOKENS HV, VH
lookDirection derived required
by: xs:NMTOKENS
antennaMode derived required documentation SRA,
by: xs:NMTOKENS DRAFore,
DRAAft

annotation | documentation [dB]
original absolute calibration factor without processor scaling

element

levellProduct/calibration/calibrationData/calibrationIinfoAndIinstrumentCharacteristics/totalinstrumen
tTimeDelay

diagram

Ei|15'.1rCES},.".*:-'.’tenmti{:Time[leIﬂ:'.r
[niz]

totalinstrumentTimeDelay —————

rotal electronic time delay of the
inztrurnent; bath walues hawe to be
added to get the Anal value 1.4

internalDel
ﬂy

[n=] instrurnent electronic
tirne delay

annotation | documentation total electronic time delay of the instrument; both values have to be added to get the final value

element

levellProduct/calibration/calibrationData/calibrationinfoAndinstrumentCharacteristics/totalinstrumen
tTimeDelay/instrCESystematicTimeDelay

diagram | = ——
rlllerEMf:nlatlchnleDelay

[nz]

type | xs:float

annotation | documentation [ns]
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element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/totallnstrumen
tTimeDelay/internalDelay

diagram -
B aftriputes
Ei|1tn3:r|ml[llf:lﬁ:gu'— | pelarisationChannel |

1.4 HH, W HY, WH

[ns] instrurnent electronic
tirne delay

type | extension of xs:float

attributes | Name Type Use Default Fixed Annotation
polarisationChannel derived required documentation HH,
by: xs:NMTOKEN VV.
HV,
VH

annotation | documentation [ns] instrument electronic time delay

element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ADCandlQCha
racteristics

diagram | ;---=---=----------------- 1 L
J + ADCandlOCharacteristics E—(—“'—:E'—| I-0-Characteristics

seqgrient prasent anly iF )

':':""ESP'_:""di"!'J ) start walues by G
processing zignalCratadnalysis

available,

annotation | documentation segment present only if corresponding processing/signalDataAnalysis available.

element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ADCandIQCha
racteristics/I-Q-Characteristics

diagram -
B attributes
I-3-Characteristics [ﬁ]
2
start walues by DEC
Eru:rn-curthcrgcrmllit_',,.r |
attributes | Name Type Use Default Fixed Annotation

channel derived required
by: xs:NMTOKEN

annotation | documentation start values by OGC

element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ADCandIQCha
racteristics/I-Q-Characteristics/bias
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diagram

type | xs:double

element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ADCandIQCha
racteristics/I-Q-Characteristics/imbalance

diagram | =
imbalance

type | xs:double

element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ADCandIQCha
racteristics/I-Q-Characteristics/non-orthogonality

diagram | = -
rlloll-onllogonalrty

type | xs:double

element

levellProduct/calibration/calibrationData/calibrationinfoAndinstrumentCharacteristics/polarimetricC
hannelCorrection

diagram

= channellmbalance |

in d&

v polarimetricChannelCorrection [ = HY and “H are reciprocal

roultipol praducts anly

crosstalk
—]

2

in dB
1. H wersuzs ' and
2 W wersus H

annotation | documentation multipol products only

element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/polarimetricC
hannelCorrection/channellmbalance

diagram =
|_¢I'|a|'|nelln'|lmlance

in d&
HY and WH are reciprocal

type | xs:float

annotation | documentation in dB
HV and VH are reciprocal

element

levellProduct/calibration/calibrationData/calibrationinfoAndinstrumentCharacteristics/polarimetricC
hannelCorrection/crosstalk
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diagram -
2] aktriputes
E— —
Crossta
2
in dB
1, H wersus W' and
20 wersus H
type | extension of xs:float
attributes | Name Type Use Default Fixed Annotation
polarisation derived required

by: xs:NMTOKEN

annotation | documentation in dB
1. H versus V and
2.V versus H

element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/DRAChannelP
arameters

diagram -
B sitriputes
E DRAChannelParameters
0. —H-—:EI—F{Iummy
S-Matrix, Lad settings, Hybrd, :
receive filker settings, receive qain, 1.
internal delay, ... Torme TEL:
Mecessary For separation of DRA ¥pe
channels out of surm and differance
channels,
Pararneters and formnat are taken
directly from I2CS Aux product
and hence still TRD,
attributes | Name Type Use Default Fixed Annotation
num xs:unsignedLong required

annotation | documentation S-Matrix, LAA settings, Hybrid, receive filter settings, receive gain, internal delay, ...
Necessary for separation of DRA channels out of sum and difference channels.
Parameters and format are taken directly from IOCS Aux product and hence still TBD.

element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ DRAChannelP
arameters/dummy

diagram
& B attributes
= dummy [
1.
Type TRD

type | extension of xs:double

attributes | Name Type Use Default Fixed Annotation
num xs:unsignedLong required

annotation | documentation Type TBD

element levellProduct/calibration/nominalGeometricPerformance
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diagram =

[r]

azirnuth resolution

default Far single, dual, quad:
Skep! 2rnkrm, e

Scan: 16m,22m,22m

Spat: 2rngsn,dm

H5: Lrnudrn,2m

nominalGeometricPerformance EI—(-'"-:EI—

norninal perforrnance pararneters For this —|Eslantl-'mngel-'les

product wakant frarn IOCS Aux Praduct
[rn]

slant range resalution
default 1rn

—Fnominalﬂwaﬂﬂﬁ.‘iﬂth |

[rn]

default Sthp: 2000000
default Scan: Z0000m
default Spot: 100006
default HighRes: 10000
default Sthp quad: 15000m
default Scan quad: 150006

annotation | documentation nominal performance parameters for this product variant from IOCS Aux Product

element levellProduct/calibration/nominalGeometricPerformance/azimuthRes

diagram =
azimuthRes

[m]

azirnuth resalution

default For single, dual, quad:
Strp! 3rm,Ernem

Scan: 16rn,32m,32m

Spok: 2r,drn,dm

H5: 1rns2rmna2mm

type | xs:float

annotation | documentation [m]

azimuth resolution
default for single, dual, quad:
Strip: 3m,6m,6m
Scan: 16m,32m,32m
Spot: 2m,4m,4m
HS: 1m,2m,2m

element levellProduct/calibration/nominalGeometricPerformance/slantRangeRes

diagram =
slamRangeRes

[r] _
slank range resolution
default 1rn

type | xs:float
annotation | documentation [m]

slant range resolution
default Im

element levellProduct/calibration/nominalGeometricPerformance/nominalSwathWidth
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diagram

type

annotation

FlwminaISwaﬂﬂmmh

[m]

defaule Steip: 20000
default Scan: 30000
default Spat: 10000
default HighRes: 100000
default Strip quad: 15000m
default Scan quad: 15000m

xs:float

documentation [m]

default  Strip:  30000m
default Scan: 30000m
default  Spot:  10000m
default HighRes: 10000m

default Strip quad: 15000m
default Scan quad: 15000m

element levellProduct/calibration/calibrationConstant

diagram

attributes

calibrationConstant [ﬁ]_

1.0

Name
layerindex

Type Use

Default

B aitriputes

SRA, DRAFare, DRAAR

Ent:aIFm:’h:rr

final tatal absolute calibration
constant to be raultipied with
the power of the pirel values
to obtain calibrated data
frorn the digital numbers of
the image layers of the
product on hand. It may
include scaling Factors which
were applied to marimize
the dynarnic range in the
image data representation,
These may differ For each of
the the ScanSAR bears in
SS5C products and For the
differant palarization lavers,

Fixed Annotation

element levellProduct/calibration/calibrationConstant/beamID

diagram

type

......... -
[
1

For ScanSAR SSC praducts

string20
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facets | maxLength 20

annotation | documentation for ScanSAR SSC products

element levellProduct/calibration/calibrationConstant/DRAoffset

diagram | zZ----------

SR&, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element levellProduct/calibration/calibrationConstant/calFactor

diagram | =

final tatal absalute calibration
constant to be multipied with
the power of the picel walues
to obtain calibrated data
Frorn the digital nurmbers of
the irmage layers of the
product on hand, It rmay
include scaling Factors which
were applied to rmazimize
the dynamic range in the
irmage data representation,
These may differ For each of
the the ScanSAR beams in
SSC products and For the
different palarization layers,

type | extension of xs:double
annotation | documentation final total absolute calibration constant to be multipied with the power of the pixel values to obtain cali-
brated data from the digital numbers of the image layers of the product on hand. It may include scaling

factors which were applied to maximize the dynamic range in the image data representation. These may
differ for each of the the ScanSAR beams in SSC products and for the different polarization layers.

6.1.8 Noise

element levellProduct/noise
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diagram
. B aftriputes

layerindex
JpolLayer

HH, HY, ...
- -EEI:-eamI[II :
m - ] For ScanSAR SSC praducts
] e mmemee-
1.0 - = DRAoffset .
Palyrornials charactetizing | | "oeteioenas
the expected noise in each SRA, DRAFare, DRAAR

image laver, Expraszed as
azirnuth tirnie tagged range S hoiseModellDl
palynomials, To be uzed

with geoged For non-S5C

which noize sources and
praducts,

madels included: a.g. HE

: ternperature incuded

En-:ris-e:Lf:'u'-e:IHef

noize level reference; 2.,
beta nought

—Fnuml:-erﬁﬂl-:risel-'!ecortls |

—Faverage"oiseﬂe{:-:-r{IAzimuthSp...

in [s]. The noise palynomials are not
necessatily equidistantly spaced due to eag, RX
qain jurnps or instrurnent drifts which may
require a higher sampling For a shart period of
azimuth time,

imageHois
—]

=
1.0

Muoize power polynormials For

the azirmuth referance tirmes

as function of range,

attributes | Name Type Use Default Fixed Annotation
layerindex xs:int required

annotation | documentation Polynomials characterizing the expected noise in each image layer. Expressed as azimuth time tagged
range polynomials. To be used with geogrid for non-SSC products.

element levellProduct/noise/beamlID

diagram | g=------- g
For ScanSAR SSC praducts

type | string20
facets | maxLength 20

annotation | documentation for ScanSAR SSC products

element levellProduct/noise/DRAoffset
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diagram | gz -=----=

SRa, DRAFare, DRAAR

type | restriction of xs:NMTOKENS
facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element levellProduct/noise/noiseModellD

diagram | =
noiseModellD

which noize sources and
rmodels included: &g, HE
ternparature includad

type | string255
facets | maxLength 255

annotation | documentation which noise sources and models included: e.g. HK temperature included

element levellProduct/noise/noiselLevelRef

diagram |
noiselLevelRef

nioize level reference; e.q.
beta nought

type | string80
facets | maxLength 80

annotation | documentation noise level reference: e.g. beta nought

element levellProduct/noise/numberOfNoiseRecords
diagram |§

numbertfloiseRecords

type | xs:int

element levellProduct/noise/averageNoiseRecordAzimuthSpacing
diagram |§

averageHloiseRecordAzinnnthsp...

in [z]. The noize palynomials are not
niecessatily equidistantly spaced due to 2., RX
gain jurnps ar instrurnent drifts which may
require & higher sarmpling For 2 shor period of
azimuth tire.,

type | xs:float

annotation | documentation in [s]. The noise polynomials are not necessarily equidistantly spaced due to e.g. RX gain jumps or instru-
ment drifts which may require a higher sampling for a short period of azimuth time.

element levellProduct/noise/imageNoise
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diagram =
timeUTC

azinuth time tag For the
Fallowing palynornials,

—| neiseEstimate

1.

In rulti-looked ScanSAR
products, at least 4
polynormials are given with
ADIACEMT walidity ranges.
Since these are given Far

- - L each ScanSAR SSC bearn
4@3_ separately, ther will be an

OYERLAP in range For

1.0 cornplex ScanSAR products,
Maise powwer polynornials For But ewen SMimages rmay
the azirmuth reference times requite mare than one range
as Function of range. polynomial to reet an

accurate noise representation
over the rFange extent af the
scene, Howewer, an
approxirnation of the noise
Aoar with one palynorial is
expected to be valid for all
SM products [TRC),

—FnoiseEstimateConﬁtlence

0...1 (detivad fram the At results), 1
iz best,

annotation | documentation Noise power polynomials for the azimuth reference times as function of range.

element levellProduct/noise/imageNoise/timeUTC

diagram =
. “timelTC

azirnuth tirne tag For the
Follawing palynomials,

type | xs:dateTime

annotation | documentation azimuth time tag for the following polynomials.

element levellProduct/noise/imageNoise/noiseEstimate
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diagram —_——— — — — — —
| dblPolynom _|
| —Fvalitlityﬂangel‘u‘lin | |
I —Fvalitlityﬂangel‘u‘lan | |
neiseEstimate [ﬁ]—'{—--—jﬂ——'greferencePoilrt | |
1..m = - |
In roulti-looked ScanSAR | : poelynomiallegree |
products, at least 4 | [ |
polynornials are given with = Tt
ADIACEMT walidity ranges, k- g coefficient |
Since these are given for | g s
each ScanSAR S5C beamn 0.256 |
separately, ther will be an | 2.
CERLAP in range Faor al e+ at* el + L+ |
compler ScanSAR products, | an®rn
But ewen SM irmages may all, al, v, an = coefficiant
require roke than one range | 0, 1, ..., n = attribute |
palynorial to meet an exponent
accurate noise representakion | n= palynamiallegree |
ower the range extent ofthe |
scene. Howewer, an
appraximation of the noize
Aoor with ane polynomial is
expected to be walid For all
S products (TR,
type | dblPolynom
annotation | documentation In multi-looked ScanSAR products, at least 4 polynomials are given with ADJACENT validity ranges. Since

these are given for each ScanSAR SSC beam separately, ther will be an OVERLAP in range for complex
ScanSAR products. But even SM images may require more than one range polynomial to meet an accu-
rate noise representation over the range extent of the scene. However, an approximation of the noise floor
with one polynomial is expected to be valid for all SM products (TBC).

element levellProduct/noise/imageNoise/noiseEstimateConfidence

diagram

type

annotation

|§noiseEs‘timateColrﬁtlem:e

0.1 (derived frorn the ft results), 1
iz best,

xs:float

documentation 0...1 (derived from the fit results). 1 is best.
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6.1.9 Platform

element levellProduct/platform

diagram
. referenceData

geornetric reference data

platform

State wectors and geornethic
lanvaut of the platfarm used
For the pracessing.

rnainly relewant segrient cut
out af the arbit file

---------- 1
'

-- attitude

rnainly relewant segrent cut
out of the attitude fle

annotation | documentation State vectors and geometric layout of the platform used for the processing.

element levellProduct/platform/referenceData

diagram = . -
—|_ SARAntennalMechanicalBoresight

']

—| SARAntennaPosition

referenceData EI—(—"'—:E'— 1.3

Coordinates of phase center of
SAR antennae in body Axed
satellite systern

geornatric reference data

—| GPSAntennaPosition

1.4
Coordinates of phaze center of
the GPS antenna used For the
aorbit Ale in body Axed satallite
systern

annotation | documentation geometric reference data

element levellProduct/platform/referenceData/SARAntennaMechanicalBoresight

diagram | = - -
|_5ARAlrtennal'u'lechalm:alﬂoresluht

']

type | xs:double

annotation | documentation [°]

element levellProduct/platform/referenceData/SARAntennaPosition
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diagram —_—————— —
floatVector

SARAntennaPosition [ﬁ]l—

1.3 |
Coordinates of phase center of
SAR antennae in body Axed |
satellite swstermn -

B attriputes

type | extension of floatVector

attributes | Name Type
DRAOoffset derived

DRAoffset

Use
required

by: xs:NMTOKENS

annotation | documentation Coordinates of phase center of SAR antennae in body fixed satellite system

element levellProduct/platform/referenceData/GPSAntennaPosition

diagram —————
| floatVector

GPSAntennaPosition [ﬁ]'l__(*

1.4 |
Coordinates of phase center af
the GPS antenna used For the |

otbit Ale in body Axed satelite 44— — — — — —

ZyEharm

type | extension of floatVector

attributes | Name Type
GPSreceiver derived
by: xs:NMTO
unit derived
by: xs:NMTO

B attributes

Main, Redundant

Default

Use Default

required
KEN

required
KEN

Fixed

Fixed

Annotation

Annotation

documentation Main,
Redundant

annotation | documentation Coordinates of phase center of the GPS antenna used for the orbit file in body fixed satellite system

element levellProduct/platform/orbit
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diagram

orbitHeader

orbit I

rnainly relewant segrent cut
out af the arbit fle

annotation | documentation mainly relevant segment cut out of the orbit file

element level1lProduct/platform/orbit/orbitHeader
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diagram

orbitHeader [ ==

—Fgeneration%'stem

2.9, TMSP; ITG; SCG

“sensor

PROP For predicted orbit
GPSS Fom single GPS
GPSD For differential GPS

Saccuracy

REFE For referance
PRED For pradicted
QLKL For quickloak
R&PD For kapid
SCIE For science

—FstateUectorRefFrame |

state wectar reference frame
indicator
&g, M558

applied transForrn iF orbit data
source was nat in ref frame

—Fs’tate\!ec’torﬂeﬂime ‘

state wectar reference tirme
indicatar
&, GRS

—|Estate1ufe{:Format

2.7, units

—FnumS’tateUec’tors |

total nurnber of state wectars

firstStateTime
lastStateTime

—Fs’tate\!ec’torTimeSpacing |

[ec]
skate wackor tirme spacing

—Fpos'rtionm:{:uracyl'ﬂaruin |
30 RMS walue

—Fvelocity.ﬁccuracyl‘u‘laruin |
30 RMS walue

—|;re{:Pro{:essinuTe{:Imique |

recarnmended orbit interpalation ar
approzimation technique

Erf:{:PcrI[ll~e:grf:f:

recarnmended interpolation
polynormial degree

—F{Iataﬁaplmli{:ator |

nurnber of state wectars with
qualInd=0
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element levellProduct/platform/orbit/orbitHeader/generationSystem

diagram

type
facets

attributes

annotation

& sttribuites

= 1 _ i
Fgenerationﬂystem [le— Lversion |

&.. TMSP; ITé: 5o Software wersion nurmber of
the generation systarn

extension of string255

maxLength 255

Name Type Use Default Fixed
version string80

documentation e.g. TMSP; ITG; SCG

element levellProduct/platform/orbit/orbitHeader/sensor

diagram

type

facets

annotation

~sensor

PROP For predictad orbit
GPES fom single GPS
GPSD For differential GPS

restriction of xs:NMTOKEN

enumeration PROP
enumeration GPSS
enumeration GPSD

documentation PROP for predicted orbit
GPSS forn single GPS
GPSD for differential GPS

element levellProduct/platform/orbit/orbitHeader/accuracy

diagram

type

facets

annotation

S accuracy

REFE For reference
PRED For pradicted
QLKL For quicklaok
RAPD For rapid
SZIE For science

restriction of xs:NMTOKEN

enumeration REFE
enumeration PRED
enumeration QUKL
enumeration RAPD
enumeration SCIE

documentation REFE for reference
PRED for predicted
QUKL for quicklook
RAPD for rapid
SCIE for science

Annotation
documentation Software version number of
the generation system

element levellProduct/platform/orbit/orbitHeader/stateVectorRefFrame
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diagram =
|_stateVectorRefFrame

state wectar reference frame
indicator
&g, WG58

type | string80
facets | maxLength 80
annotation | documentation state vector reference frame indicator

e.g. WGS84

element levellProduct/platform/orbit/orbitHeader/coordSystemTransfrom
diagram

= rotMatrixCoeff

1
v coordSystemTransfrom [ =

applied transform iF orbit data
source was not in ref frame

annotation | documentation applied transform if orbit data source was not in ref frame

element levellProduct/platform/orbit/orbitHeader/coordSystemTransfrom/rotMatrix Coeff

diagram

B sttributes

= rotMatrixCoeff %— IZI
I 1.0 i

type | extension of xs:double

attributes | Name Type Use Default Fixed Annotation
i xs:int required
j xs:int required

element levellProduct/platform/orbit/orbitHeader/coordSystemTransfrom/shift
diagram

type | dblVector

element levellProduct/platform/orbit/orbitHeader/stateVectorRefTime
diagram

Fstatevectorneﬂime

shate wectar reference tirme
indicator
e, GP5
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type | string20

facets | maxLength 20
annotation | documentation state vector reference time indicator

e.g. GPS

element levellProduct/platform/orbit/orbitHeader/stateVecFormat
diagram

FstatevecFormat

&, units

type | string255

facets | maxLength 255

annotation | documentation e.g. units

element levellProduct/platform/orbit/orbitHeader/numStateVectors
diagram

Fllumﬂ'tatevec’tors

total numnber of state vectors

type | xs:unsignedLong

annotation | documentation total number of state vectors

element levellProduct/platform/orbit/orbitHeader/firstStateTime
diagram

—F firstState TimeUTC |

T tirne of frst state
veckar

P—— E]_(___E_—Fﬁrstmatenmecps |

GPS time of frst state
wectar (jnteger second
counter]

—FﬁrstﬁtateTimeGPSmeion |

fraction GPS tirne of frst state vector
as fraction of second

element levellProduct/platform/orbit/orbitHeader/firstStateTime/firstStateTimeUTC
diagram

Fﬁrstﬂtatenmeurc

UTi time of Frst state
weckor

type | xs:dateTime

annotation | documentation UTC time of first state vector

element levellProduct/platform/orbit/orbitHeader/firstStateTime/firstStateTimeGPS
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diagram = "
rﬁrststat-eTlmeGPS

GPS time of first state
wectar (inkeger second
countar)

type | xs:unsignedint

annotation | documentation GPS time of first state vector (integer second counter)

element levellProduct/platform/orbit/orbitHeader/firstStateTime/firstStateTimeGPSFraction

diagram

FﬁrstﬂtateTimeGPSFramion

Fraction GPS tirne of first state wector
az Fraction of second

type | xs:double

annotation | documentation fraction GPS time of first state vector as fraction of second

element level1lProduct/platform/orbit/orbitHeader/lastStateTime
diagram

—[laststateTimeurc |

T time of lask state
wackor

IetStateTime E]_(_m_ja_—Flas’tStateTimeGPS |

GPS time of first state
wectar (nteger second
countar)

—FIastStateTimeGPSFra{:tion |

Fraction GPS time of first state
wectar as Fraction of second

element levellProduct/platform/orbit/orbitHeader/lastStateTime/lastStateTimeUTC

diagram = -
|_Ia5t5ta‘teTlmeUTC

T tirme of last state
weckor

type | xs:dateTime

annotation | documentation UTC time of last state vector

element levellProduct/platform/orbit/orbitHeader/lastStateTime/lastStateTimeGPS

diagram | = -
|_Iast5tateTlmeGPS

GPS time of first state
wectar (integer second
counter)

type | xs:unsignedint

annotation | documentation GPS time of first state vector (integer second counter)

element levellProduct/platform/orbit/orbitHeader/lastStateTime/lastStateTimeGPSFraction
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diagram

FlastﬁtateTimeGPSFramion

Fraction GPS tirne of Frst state
wector as fraction of second

type | xs:double

annotation | documentation fraction GPS time of first state vector as fraction of second

element levellProduct/platform/orbit/orbitHeader/stateVectorTimeSpacing
diagram

Fstate\iec’torTimeSpa{:ing

[zec]
stabe weckor time spacing

type | xs:double

annotation | documentation [sec]
state vector time spacing

element level1lProduct/platform/orbit/orbitHeader/positionAccuracyMargin
diagram

|§|msitionﬁccuracyl'u'largin
30 RMS walue

type | xs:float

annotation | documentation 3D RMS value

element level1lProduct/platform/orbit/orbitHeader/velocityAccuracyMargin
diagram |§

velocityAccuracyhMargin

30 RMS walue

type | xs:float

annotation | documentation 3D RMS value

element level1lProduct/platform/orbit/orbitHeader/recProcessingTechnique
diagram

|;re{:ProcessingTe{:hnique

recarnmended orbit interpolation or
appraxirnation technique

type | string255

facets | maxLength 255

annotation | documentation recommended orbit interpolation or approximation technique

element level1lProduct/platform/orbit/orbitHeader/recPolDegree

diagram | =
recPolDegree

recarnmended interpolation
polyrormial degres

type | restriction of xs:int
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facets | mininclusive 1
maxInclusive 20

annotation | documentation recommended interpolation polynomial degree

element levellProduct/platform/orbit/orbitHeader/dataGaplindicator

diagram | = -
|_{IataGa|:-Iqu:ator
rurnber of state wectors with
qualInd=0
type | xs:int

annotation | documentation number of state vectors with quallnd=0

element level1lProduct/platform/orbit/stateVec

diagram -
B attributes

]

counter af actual elernent

YES
M
Mé& For Reference Crbit

quilityIndicator
0 farbad, 1 Far good

1] 1]
= =
= =
A
e
=) =
2] x]

Seves B

—FtimeGPSFra{:tion |

“poesX

“posY

:

“pos?

[rn]

[rnf]

Evel‘f

(]

E'uue':IZ

(]

attributes | Name Type Use Default Fixed Annotation
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num derived required documentation counter of actual element
by: xs:unsignedLong
maneuver derived required documentation YES
by: xs:NMTOKEN NO
NA for Reference Orbit
qualind derived required documentation quilitylndicator
by: xs:unsignedByte 0 for bad, 1 for good

element levellProduct/platform/orbit/stateVec/timeUTC

diagram | =—
timeUTC

type | xs:dateTime

element levellProduct/platform/orbit/stateVec/timeGPS

diagram =
timeGPS

type | xs:unsignedLong

element level1lProduct/platform/orbit/stateVec/timeGPSFraction

diagram = -
rtlnlEGPSFrﬂﬂl-&ll

type | xs:double

element levellProduct/platform/orbit/stateVec/posX
[rn]
type | xs:double

annotation | documentation [m]

element levellProduct/platform/orbit/stateVec/posY

diagram | =
posy

]
type | xs:double

annotation | documentation [m]

element levellProduct/platform/orbit/stateVec/posZ

diagram =

[m]
type | xs:double

annotation | documentation [m]

element levellProduct/platform/orbit/stateVec/vel X
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diagram

[rniz]

type | xs:double

annotation | documentation [m/s]

element levellProduct/platform/orbit/stateVec/vel Y

diagram =

~welY

[rniz]

type | xs:double

annotation | documentation [m/s]

element levellProduct/platform/orbit/stateVec/velZ

diagram =
:

(]

type | xs:double

annotation | documentation [m/s]

element levellProduct/platform/attitude

diagram

attitudeHeader

| attitudebata [}
——]
L]

1

rnainly relewant segrent cut
out of the attitude fle

annotation | documentation mainly relevant segment cut out of the attitude file

element levellProduct/platform/attitude/attitudeHeader
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diagram

attitudeHeader [ ==

—Fgenerationﬂys’tem
e, TMSP; ITG; 505

S sensor

AiCS

“accuracy

ST to indicate that

it is derived from Star
Tracker Drata, LREF and
RREF Far left and right
loaking reference attitude
praducts (used For HET
processing),

—| attitudeDataRefFrames

attitude data reference frame
indicatar

applied transform iF orbit data
source was not in ref frame

—Fattitutle[lataﬂeﬂime |

attitude data reference time
indicatar
&.q, GPS

—Fattitmle[lataFormat ‘

&,q, units [ quaternion arder

“numRecords

total nurnber of attitude data
in records

—| firstAttitude Time

—| lastAttitudeTime

—Fattitutle[lataTimeSpa{:ing |

[zec]
attitude data time spacing

—|= accuracyMargin

30 RMS value

—|;re{:llrterpoITe{:lmique |

recommended interpolation
technique
2.9, linear

—Fre{:lmerpolPoIDeuree |

recarnrnended interpolation
palynormial degree

—|E{IataGa|1lmli{:ator

rurnber of attitude data
records with qualInd=0

—Fs’teeringLawlmli{:ator |

all data in "TZDS",...
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element levellProduct/platform/attitude/attitudeHeader/generationSystem

diagram
g & sttribuites

= 1 _ i
Fgenerationﬂystem [le— Lversion |

Software version nurnber of

e, TMEP; ITG) SCG ;
the generation systarn

type | extension of string255

facets | maxLength 255

attributes | Name Type Use Default Fixed
version string80

annotation | documentation e.g. TMSP; ITG; SCG

element level1lProduct/platform/attitude/attitudeHeader/sensor

diagram | =
Sensor

A0S

type | restriction of xs:NMTOKEN
facets | enumeration AOCS

annotation | documentation AOCS

element levellProduct/platform/attitude/attitudeHeader/accuracy

diagram | =
ACCUracy

ST to indicate that

it iz derved fram Star
Tracker Drata, LREF and
RREF For left and right
loaking reference attitude
products (used For MRT
processing).

type | restriction of xs:NMTOKEN

facets | enumeration STD
enumeration RREF
enumeration LREF
enumeration REFE
enumeration UNDEFINED

annotation | documentation STD to

indicate

Annotation

documentation Software
version
number
of the
genera-
tion
system

that

it is derived from Star Tracker Data. LREF and RREF for left and right looking reference attitude products

(used for NRT processing).

element levellProduct/platform/attitude/attitudeHeader/attitudeDataRefFrames
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diagram

attitudeDataRefFrames [%]—(—"-— =

attitude data referance Frame

atti = ToFrame
indicator

G584

annotation | documentation attitude data reference frame indicator

element levellProduct/platform/attitude/attitudeHeader/attitudeDataRefFrames/FromFrame

o

MECH
type | string20
facets | maxLength 20

annotation | documentation MECH

element levellProduct/platform/attitude/attitudeHeader/attitudeDataRefFrames/ToFrame

diagram =

N35E4

type | string20
facets | maxLength 20

annotation | documentation WGS84

element levellProduct/platform/attitude/attitudeHeader/coordSystemTransfrom

diagram

= rotMatrixCoeff

1
v coordSystemTransfrom [ =

applied transform iF orbit data
source was not in ref frame

annotation | documentation applied transform if orbit data source was not in ref frame

element levellProduct/platform/attitude/attitudeHeader/coordSystemTransfrom/rotMatrix Coeff
diagram

B sttributes

= rotMatrixCoeff ﬁ— IZI
1.0 i

type | extension of xs:double

attributes | Name Type Use Default Fixed Annotation
i xs:int required
j xs:int required

element levellProduct/platform/attitude/attitudeHeader/coordSystemTransfrom/shift
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diagram

type | dblVector

element levellProduct/platform/attitude/attitudeHeader/attitudeDataRefTime
diagram

Fattituclenataneﬂime

attitude data referance time
indicator
&g, GP5

type | string20
facets | maxLength 20
annotation | documentation attitude data reference time indicator

e.g. GPS

element levellProduct/platform/attitude/attitudeHeader/attitudeDataFormat
diagram

Fattitutle[lataFormat

&.3. units J quaternion arder

type | string255

facets | maxLength 255

annotation | documentation e.g. units / quaternion order

element levellProduct/platform/attitude/attitudeHeader/numRecords

diagram | =
numbBecords

total numnber of attitude data
in records

type | xs:unsignedLong

annotation | documentation total number of attitude data in records

element levellProduct/platform/attitude/attitudeHeader/firstAttitudeTime
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diagram

—Fﬁrs‘tAttitutleTimeUTC |

T tirme of first attitude data

firstAttitude Time E]_( E_—F firstAttitude TimeGPS |

GPS tirme of st attitude data
(integer second counter]

—FﬁrstAttitutIeTimeGPSFra{:tion |

fraction GPS tirne of first attitude data

element levellProduct/platform/attitude/attitudeHeader/firstAttitudeTime/firstAttitudeTimeUTC

diagram

Fﬁrsmttitmlerimemc

T tirme of fArst attitude data

type | xs:dateTime

annotation | documentation UTC time of first attitude data

element levellProduct/platform/attitude/attitudeHeader/firstAttitudeTime/firstAttitudeTimeGPS

diagram

Fﬁrsmttitmlerimeﬁps

GPS time of first attitude data
[inteqer second caunter]

type | xs:unsignedint

annotation | documentation GPS time of first attitude data
(integer second counter)

element

levellProduct/platform/attitude/attitudeHeader/firstAttitudeTime/firstAttitudeTimeGPSFraction
diagram

Fﬁrstﬂu.ttitu-tleTimeGPSFra{:tion

Fraction GPS tirne of first attitude data

type | xs:double

annotation | documentation fraction GPS time of first attitude data

element levellProduct/platform/attitude/attitudeHeader/lastAttitudeTime
diagram

—Flasmttitmlenmeurc |

T tirme of last attitude data

lastAttitude Time E]_(_,__E_—Flas’t.ﬂttitmleTimeGPS |

GPS time of last attitude data
(integer second counter]

—FIas‘tAttitutleTimeGPSFraction |

Fraction GPS tirne of last attitude data

element levellProduct/platform/attitude/attitudeHeader/lastAttitudeTime/lastAttitudeTimeUTC
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diagram

FIas‘tAttitutleTimeUTC

UTC tirme of last attitude data

type | xs:dateTime

annotation | documentation UTC time of last attitude data

element levellProduct/platform/attitude/attitudeHeader/lastAttitudeTime/lastAttitudeTimeGPS

diagram

FIas‘tAttitutleTimeGPS

GPS time of last attitude data
linteger second counter]

type | xs:unsignedint

annotation | documentation GPS time of last attitude data
(integer second counter)

element levellProduct/platform/attitude/attitudeHeader/lastAttitudeTime/lastAttitudeTimeGPSFraction
diagram

FIastAttitutleTimeGPSFraction

Fraction GPS tirme of last attitude data

type | xs:double

annotation | documentation fraction GPS time of last attitude data

element levellProduct/platform/attitude/attitudeHeader/attitudeDataTimeSpacing
diagram

Fattitmle[lataTimeSpa{:ing

[ec]
attitude data tirne spacing

type | xs:double

annotation | documentation [sec]
attitude data time spacing

element levellProduct/platform/attitude/attitudeHeader/accuracyMargin

diagram = -
aceuracyMargin

30 RMS walue

type | xs:float

annotation | documentation 3D RMS value

element levellProduct/platform/attitude/attitudeHeader/recinterpolTechnique
diagram

|;reclrrter|mITecImi{|ue

recarnmendead interpolation
technique
2.3, linear

type | string255

facets | maxLength 255
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annotation | documentation recommended interpolation technique
e.g. linear

element level1lProduct/platform/attitude/attitudeHeader/recinterpolPolDegree
diagram |§

recinterpolPolDegree

recarnmended interpolation
polyrormial degree

type | restriction of xs:int

facets | mininclusive 1
maxInclusive 20

annotation | documentation recommended interpolation polynomial degree

element levellProduct/platform/attitude/attitudeHeader/dataGapIndicator
diagram |§

dataGapIndicator

riurnber of attitude data
records with quallnd=0

type | xs:int
annotation | documentation number of attitude data records with qualind=0

element levellProduct/platform/attitude/attitudeHeader/steeringLawIndicator
diagram

FsteeringLawlmli{:ator

all data in "TZDSE",...

type | string1024

facets | maxLength 1024

annotation | documentation all data in "TZDS",...

element levellProduct/platform/attitude/attitudeData
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diagram

| E

attributes | Name
num

maneuver

quallnd

antsteerind

element levellProduct/platform/attitude/attitudeData/timeUTC

diagram =
g “timelTC

type | xs:dateTime

element levellProduct/platform/attitude/attitudeData/timeGPS

diagram =
:

type | xs:unsignedLong

B attriputes

]

counter of actual elernent

rmanoewer?

= =
m
Eom

quilityIndicator
0 For bad, 1 For good

antenna steering indicatar
2.3, TZDS For Tatal Zero

Coppler Steering

&

|

1]
=
-

StimelUTC

timeGPS

—FtimeGPSFran‘tion |

C

se
required

by: xs:unsignedLong

required
by: xs:NMTOKEN

required
by: xs:unsignedByte
string20 required

Default

Fixed

documentation counter of actual element

documentation manoever?

YES
NO

documentation quilitylndicator

0 for bad, 1 for good

documentation antenna steering indicator
e.g. TZDS for Total Zero

Doppler Steering
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element levellProduct/platform/attitude/attitudeData/timeGPSFraction

diagram | =— -
rtlnleGPSFramon

type | xs:double

element levellProduct/platform/attitude/attitudeData/q0

diagram

type | xs:double
element level1lProduct/platform/attitude/attitudeData/ql

o

type | xs:double

element levellProduct/platform/attitude/attitudeData/q2

diagram =
q2

type | xs:double

element levellProduct/platform/attitude/attitudeData/q3
di =
lagram

type | xs:double
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6.1.10 Product Quality

element levellProduct/productQuality

diagram

—| rawDataChuality

1.4
Aszessrent of the raw data
quality Far each raw data pal
channel,

—| auxDataCuality

—| processingParameterGuality

Doppler Cantroid overwiew and quality

aszessment of processing parameters,
productQuality EI—E)EI—

Summarizes the irmage and _| imageDataQuality
data quality, Indicates limits
and raises Hags iF violated, 1.

Characterization of the
petformance of each image
laver,

Aags

steating ar antenna prablernz , ..

annotation | documentation Summarizes the image and data quality. Indicates limits and raises flags if violated.

element level1lProduct/productQuality/rawDataQuality
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diagram

—Fins‘trumemCImnnel

in QUAD mode these are 4
SurnJDif channels and do
MOT corvespond to image
layers

—Fuapﬂigniﬁcanceﬂag |

are there data gaps above
the tolerable lewvel?

—FmissingLinessmniﬁ{:anceﬂag |

outside lirits?

. rawbDatalluality [Th-;] [ E_—FADCDverﬂowSigniﬁcanceFIag |
1.4

Assessrment of the raw data
quality For each rave data pol
channel,

outzide lirits?

—FhitErrorsSigniﬁcam:eFIag |

outside lirits?

—FiBiasoutsideLimitsFlag |

outside lirits?

—FuﬂiasomsicleLinmsHag |

outside lirits?

—Flﬂlmlmlan{:eﬂutsi{IeLimitsFIag |

outside lirits?

—FIOHNIDrtIlogonalityﬂl.ltsitleLimit... |

outside lirits?

annotation | documentation Assessment of the raw data quality for each raw data pol channel.

element levellProduct/productQuality/rawDataQuality/instrumentChannel

diagram =
|_|nstrumentl:hannel |

in QUAD rmode these are 4
Surn)DiF channels and do
MOT corespond to image
lavyars

type | xs:string

annotation | documentation in QUAD mode these are 4 Sum/Dif channels and do NOT correspond to image layers

element level1lProduct/productQuality/rawDataQuality/beamID

diagram | Z------- g

type | string20
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facets | maxLength 20

element levellProduct/productQuality/rawDataQuality/polarization

diagram | r=------------

type | string20

facets | maxLength 20

element levellProduct/productQuality/rawDataQuality/gapSignificanceFlag

diagram = —
|_ga|15|gmﬁ{:am:eFlag |

are there data gaps above
the talarable lewel?

type | xs:boolean

annotation | documentation are there data gaps above the tolerable level?

element levellProduct/productQuality/rawDataQuality/missingLinesSignificanceFlag

diagram S - —
|_nllsm|'|ngnesSmmﬁ{:anceFlag |

outside lirnits?

type | xs:boolean

annotation | documentation outside limits?

element levellProduct/productQuality/rawDataQuality/ADCOverflowSignificanceFlag

diagram = —
|_ADCOverﬂowSmmﬁ{:anceFIau |

autside lirnits?

type | xs:boolean

annotation | documentation outside limits?

element levellProduct/productQuality/rawDataQuality/bitErrorsSignificanceFlag

diagram = —
|_IntErrorsSmmﬁ{:anceFlag |

autside lirnits?

type | xs:boolean

annotation | documentation outside limits?

element levellProduct/productQuality/rawDataQuality/IBiasOutsideLimitsFlag

diagram = - —
|_IB|a30utsulelertsFlag |

outside lirnits?

type | xs:boolean

annotation | documentation outside limits?



Cluster Applied Remote Sensing Doc.: TX-GS-DD-3307
Issue: 1.3

Date: 10.12.2007
Page: 200 of 257

TerraSAR-X Ground Segment
DLR Level 1b Product Format Specification

Public

element levellProduct/productQuality/rawDataQuality/QBiasOutsideLimitsFlag

diagram | E—— - —
rﬂBlasﬁutsuleleltsFlag |

outside lirnits?

type | xs:boolean

annotation | documentation outside limits?

element levellProduct/productQuality/rawDataQuality/IQimbalanceOutsideLimitsFlag

diagram | = - —
|_Ii.'.llmhaIan{:eﬂutsulelertsFlag |

outside lirnits?

type | xs:boolean

annotation | documentation outside limits?

element levellProduct/productQuality/rawDataQuality/IQNonOrthogonalityOutsideLimitsFlag

diagram | = - - —
|_IOHonﬂrthogonalltyﬂl.ltsulelert... |

outside lirnits®

type | xs:boolean

annotation | documentation outside limits?

element levellProduct/productQuality/auxDataQuality

diagram =
g —Forl:-it[lataﬂualityLowFlag |

od FRany Japs

—Ffrttitl.ule[iataﬂualityLowFlag |

auxDataOuality E]—( :B_ ko FRany gaps o missing
—FDEMqualityLowFlag |

2.3, only low resalution
DEM data available (palas)

—FnlissillgAllxDataFlag |

Mo housekesping data
available, undefined wvalues
encountered, ...

element levellProduct/productQuality/auxDataQuality/orbitDataQualityLowFlag

diagram | —— -
rorlrdnataﬂllalltyLowFlag |

L0 ManY Japs

type | xs:boolean

annotation | documentation too many gaps

element levellProduct/productQuality/auxDataQuality/attitudeDataQualityLowFlag
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diagram = -
|_a‘tt|tutle[lata0ualrtyl_owFlau

b mnany gaps or missing

type | xs:boolean

annotation | documentation too many gaps or missing

element levellProduct/productQuality/auxDataQuality/DEMqualityLowFlag

diagram

FDEMqualityLowFlau |

.3, onhy low resalution
DEM data available (poles)

type | xs:boolean

annotation | documentation e.g. only low resolution DEM data available (poles)

element levellProduct/productQuality/auxDataQuality/missingAuxDataFlag
diagram |§

missingAuwxDataFlag

Mo housekesping data
available, undefined walues
encaunterad, ...

type | xs:boolean

annotation | documentation No housekeeping data available, undefined values encountered, ...

element level1lProduct/productQuality/processingParameterQuality

diagram

—| averageDoppler Centroidinfo

ower all polarizations, entive (ScanSAR)
SCene

—FtlopplerAmhiuuityHotZeroFlag |

—|;{I0|:n|1|erln{:onsistencyFlag |

baseband differs systernatically frorn
geornetkic estimate

processingParameterGuality [Tl:l—(—--—jzl—

Coppler Centroid awerview and quality
assessrnent of processing pararneters,

—F{IopplerDutsitIeLimitsFlags |

—F{IopplerDriﬂDutsitl-&LimitsFlags |

—F{:hirpﬂualityl_owﬂag |

unable to keconstruct chirp
Frorn cal data

—FgeolocationﬁualityLowFlag |

orbit [ attitude [ DEM J Doppler
quality prablerns

annotation | documentation Doppler Centroid overview and quality assessment of processing parameters.

element levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo
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diagram

averageDopplerCentroidinfo [l']_(_..._ =] azimuthCenter

ower all polarizations, entire (ScanSAR)

SCene azimuthStop

annotation | documentation over all polarisations, entire (ScanSAR) scene

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStart

diagram =
nearRange

azimuthStart [+]—|i—--— -] Emi{lﬂange

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStart
/nearRange

diagram | =

type | xs:double

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStart
/midRange

diagram =

type | xs:double

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuth Start
[farRange

diagram | =

type | xs:double

element

levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCent
er

diagram =
nearRange

azimuthCenter E]_(_..._ [ Emi{IRange

EfarRange
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element

levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCent
er/nearRange

diagram =
nearRange

type | xs:double

element

levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCent
er/midRange

diagram |

type | xs:double

element

levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCent
er/farRange

o

type | xs:double

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop

diagram =
nearRange

azimuthStop [%]—(—--— =]

E|‘=74rl-'!==a|'|g~e.~

element

levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop/
nearRange

diagram | =

type | xs:double

element

levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop/
midRange

diagram =
midRange

type | xs:double

element
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levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop/
farRange

o

type | xs:double

element levellProduct/productQuality/processingParameterQuality/dopplerAmbiguityNotZeroFlag
diagram

F{Io|J-|J-IerAmI}iguityHotZeroFlag |

type | xs:boolean

element levellProduct/productQuality/processingParameterQuality/dopplerinconsistencyFlag
diagram

|;{IopplerlnconsistencyFIag |

baseband differs systernatically from
geornettic estimate

type | xs:boolean

annotation | documentation baseband differs systematically from geometric estimate

element levellProduct/productQuality/processingParameterQuality/dopplerOutsideLimitsFlags
diagram

F{Iopplerﬂmsi{IeLimitsFlags |

type | xs:boolean

element levellProduct/productQuality/processingParameterQuality/dopplerDriftOutsideLimitsFlags
diagram

F{Io|}|}Ier[llriftDutsi{leLimitsFlags |

type | xs:boolean

element level1lProduct/productQuality/processingParameterQuality/chirpQualityLowFlag

diagram

Fchirpﬁualir_ﬂ_owFlag |

unable to reconstrct chirp
Fram cal data

type | xs:boolean

annotation | documentation unable to reconstruct chirp from cal data

element levellProduct/productQuality/processingParameterQuality/geolocationQualityLowFlag
diagram

Fgeolocmionﬂualityl_owﬂag |

orbit [ attitude J DEM § Doppler
quality problerns

type | xs:boolean

annotation | documentation orbit / attitude / DEM / Doppler quality problems
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element levellProduct/productQuality/imageDataQuality

diagram
g E] attributes

layerindex
SpolLayer

HH, HV, ..
imageDatatiuality [Tt_ll]— --------- .

1o | | TETEEEEET
Characterization of the DA ot |
petformnance of each irmage B J'_ _[!Iil'_ﬁ'?ﬁ??! .
lavyer,
ayer SR, DRAFore, DRAAR

—E:EI——' imageDataStatistics

For camplex and real walues

= nominalSHR
—|Eimagel'u'leanFlag

outside lirnits?

—F imagestdlevFlag |

outside lirnits?

attributes | Name Type Use Default Fixed Annotation
layerindex xs:int required

annotation | documentation Characterization of the performance of each image layer.

element levellProduct/productQuality/imageDataQuality/beam|D
diagram | z=------- -

type | string20

facets | maxLength 20

element levellProduct/productQuality/imageDataQuality/DRAoffset
diagram R

SR&, DRAFore, DR&AR

type | restriction of xs:NMTOKENS
facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element levellProduct/productQuality/imageDataQuality/imageDataStatistics
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diagram

imageDataStatistics E]_(_..._:E_

For carmplex and real values

annotation | documentation for complex and real values

element levellProduct/productQuality/imageDataQuality/imageDataStatistics/mean

diagram =

mean
type | xs:double

element levellProduct/productQuality/imageDataQuality/imageDataStatistics/max
diagram

type | xs:double

element level1lProduct/productQuality/imageDataQuality/imageDataStatistics/min
diagram

type | xs:double

element levellProduct/productQuality/imageDataQuality/imageDataStatistics/stdDev

diagram | =
stdDev

type | xs:double

element levellProduct/productQuality/imageDataQuality/nominalSNR

o

type | xs:float

element level1lProduct/productQuality/imageDataQuality/imageMeanFlag

diagram =
imageMeanFlag

autside lirnits?

type | xs:boolean

annotation | documentation outside limits?

element level1Product/productQuality/imageDataQuality/imageStdDevFlag
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diagram =
rlnlagesttl[levﬂag

outside lirnits?

type | xs:boolean

annotation | documentation outside limits?

element level1lProduct/productQuality/limits

diagram T

-4 rawData

R TTET T el
: 0.4
, same data taken from ICCS
! &z Product, Segrnent
' present anly |!: cotresponding
' rawCratauality and
signallatafnalysis sections
available,

processing

Theesholds For the quality
Aags

either comnples o real walues

annotation | documentation Thresholds for the quality flags

element levellProduct/productQuality/limits/rawData

diagram =
¢ —Finstrumelrt!:hannel

in QUAD mode these are 4
SurnTiF channels and do
MOT corvespond o immage
layers

ADCOverflow

—| echoBufferParityErrorStatistics

contains infarmation on echo buffer rmermary
patity eror statistics

et B @3_—| SARDataStatistics

"""""""" s contains inforrnation on SAR
0.4 raw data statistic
sorne data taken From ICCS
A Product, Segrment = . - |
present anly if corresponding —| missingLinePercentageLimit

rawDrataluality and
signalCratafnalysis sections
awailable,

percentage of rnissing lines considered as
significant

Egapn[leﬁnition

number of consecutive
riszing range lines
conzidered as a gap

—FgapPer{:elrtageLimit |

percentage of gaps
conzidared 2z significant

annotation | documentation some data taken from IOCS Aux Product. Segment present only if corresponding rawDataQuality and
signalDataAnalysis sections available.
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element levellProduct/productQuality/limits/rawData/instrumentChannel

diagram

Fins’trumentthannel |

in QUAD rnode these are 4
Surn)Dif channels and do
MOT corespond ta image
layers

type | xs:string

annotation | documentation in QUAD mode these are 4 Sum/Dif channels and do NOT correspond to image layers

element levellProduct/productQuality/limits/rawData/ADCOverflow

diagram

IChannel

ADCOverflow E]_(_..._ =

GChannel

element levellProduct/productQuality/limits/rawData/ADCOverflow/IChannel

diagram

=1 AdeOvIMaxLimit |

lirnit of relative I-Crata
Crwerflow in percentage,
rnaximunn over datatake

=1AdecOvIStdLimit |

lirnit of relative I-Crata
Crwerflow in percentage,
standard deviation over
datatake

element levellProduct/productQuality/limits/rawData/ADCOverflow/IChannel/IAdcOvIMaxLimit
diagram

FlAclchlMaxLimit |

lirit of relative I-Crata
Crverflow in percentage,
rnazimurn over datatake

type | xs:float

annotation | documentation limit of relative I1-Data Overflow in percentage, maximum over datatake

element level1lProduct/productQuality/limits/rawData/ADCOverflow/IChannel/IAdcOvIStdLimit

diagram

FiadcouistaLimit |

lirnit of relative I-Crata
COoveflow in percentage,
standard dewiation over
datatake

type | xs:float

annotation | documentation limit of relative |1-Data Overflow in percentage, standard deviation over datatake

element levellProduct/productQuality/limits/rawData/ADCOverflow/QChannel



Cluster Applied Remote Sensing Doc.: TX-GS-DD-3307

Issue: 1.3
TerraSAR-X Ground Segment )
DLR Level 1b Product Format Specification E;;Z: ;891 (2)];2205077
Public
diagram

= pAdeOviMaxLimit |

lirit of relative Q-Crata
Orwerflows in percentage,
rnaxirnurn over datatake

QAdcOvIStdLimit |

lirit of relative Q-Crata

Orwerflows in percentage,
standard dewviation over
datatake

element levellProduct/productQuality/limits/rawData/ADCOverflow/QChannel/QAdcOvIMaxLimit

diagram

FOA{IchIMaxLimit |

lirit of relative J3-Crata
Croverflow in percantage,
rnaxirurmn owver datatake

type | xs:float

annotation | documentation limit of relative Q-Data Overflow in percentage, maximum over datatake

element levellProduct/productQuality/limits/rawData/ADCOverflow/QChannel/QAdcOvIStdLimit

diagram

Fumlcuulmclumﬂ |

lirit oF relative Q3-Crata

Crwerflow in percentage,
standard dewviation over
datatake

type | xs:float

annotation | documentation limit of relative Q-Data Overflow in percentage, standard deviation over datatake

element levellProduct/productQuality/limits/rawData/echoBufferParityErrorStatistics

diagram =
echoBufferParityErrorStatistics [%]—(—m—:EI—I:EBParityErrorHa‘teMaxLimit
contains infarmation on echo buffer rmarmary [Murnber § Sec] Limit Far Mazirmurn
parity eror statistics Parity Ervor Rate within this
CrataTake
annotation | documentation contains information on echo buffer memory parity error statistics
element

levellProduct/productQuality/limits/rawData/echoBufferParityErrorStatistics/EBParityErrorRateMaxLi
mit

diagram = - —
rEBPardyErrorHateMaxlelt

[Murnber §¥ Sec] Lirmit Far Magirmuorn
Patity Ermar Rate within this
DrataTake

type | extension of xs:float

annotation | documentation [Number / Sec] Limit for Maximum Parity Error Rate within this DataTake

element levellProduct/productQuality/limits/rawData/SARDataStatistics
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diagram

IChannel

SARDataStatistics E]—(—--— =

contains information on SAR
rawe data statistic

GChannel

G Channel

annotation | documentation contains information on SAR raw data statistic

element level1lProduct/productQuality/limits/rawData/SARDataStatistics/IChannel

diagram = —
—| IMeanMaxLimit

lirnit For rnaxirmunn of I-Mean
walues

IChannel E]_(_"'_:E'_ = IMeanStdLimit

lirnit For standard dewiation
of I-Mean walues over
datatake

= IBiasMaxLimit

lirnit For rnaxirnunn of I-Bias

element levellProduct/productQuality/limits/rawData/SARDataStatistics/IChannel/IMeanMaxLimit
diagram —
IMeanMaxLimit

]

lirmit For raximunn of I-Meaan
walues

type | xs:float

annotation | documentation limit for maximum of I-Mean values

element levellProduct/productQuality/limits/rawData/SARDataStatistics/IChannel/IMeanStdLimit

diagram | = —
IMeanStdLinmit

lirit For standard dewviation
of I-Mean walues cver
datatake

type | xs:float
annotation | documentation limit for standard deviation of I-Mean values over datatake
element level1lProduct/productQuality/limits/rawData/SARDataStatistics/IChannel/IBiasMaxLimit

diagram | — —
IBiasMaxLimit

lirmit For raxirmurn of I-Bias

type | xs:float

annotation | documentation limit for maximum of I-Bias

element level1lProduct/productQuality/limits/rawData/SARDataStatistics/QChannel
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di =
agram —FOI‘H‘I&anI‘u‘IaxLimit |

lirit af C-Maan walues

—|Eﬂl'u'leanStdLimit
GChannel E]—(—"'—E—

lirit of standard dewiation of
O-Mean walues ower
datatake

—|EOBiasl'u'laxLimit |

lirmit For raxirnurn of O-Bias

element levellProduct/productQuality/limits/rawData/SARDataStatistics/QChannel/QMeanMaxLimit

diagram

FOMeanMaxLimit |

lirit aF C3-Maan walues

type | xs:float

annotation | documentation limit of Q-Mean values

element levellProduct/productQuality/limits/rawData/SARDataStatistics/QChannel/QMeanStdLimit

diagram = —
GMeanStdLimit

lirit oF standard deviation of
O-Mean walues ower
datatake

type | xs:float

annotation | documentation limit of standard deviation of Q-Mean values over datatake

element levellProduct/productQuality/limits/rawData/SARDataStatistics/QChannel/QBiasMaxLimit
diagram

GBlasMaxLimit

|

lirit For raxirurn of Q-Bias

type | xs:float

annotation | documentation limit for maximum of Q-Bias

element levellProduct/productQuality/limits/rawData/SARDataStatistics/IQChannel
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diagram = - —
—|_IOGamlmhalan{:eMaxLlnm |

lirnit For raxirmurn of To-Gain
imbalance

—FIOGainlml:-alam:eS’t{ILimit |

lirnit Far IG-Gain imbalance
standard dewiation

—FIOHmmrtlmgonalityl‘u‘laxLimit |
lirnit Far rnaxiraurn of
12Channel E]_(_“'_E_ I-Maon-orthogonality

—FIOHonortlmuonalityﬁttlLimit |

lirnit For Ii-Mon-arthogonality standard
denwiation

—FIOCrossCorrelationMaxLimit |

lirnit Far rnaxirnurn of TC-Crass
Corvelation

—FIOCrossCorrelationS‘ttlLimit |

lirnit For IQ-Cross Comvelation standard
dewiation

element
levellProduct/productQuality/limits/rawData/SARDataStatistics/IQChannel/IQGainimbalanceMaxLimit

diagram

FIDGailllml:-alam:el'u'lanLimit

lirnit Far maxiraurn of TC-Sain
imbalance

type | xs:float

annotation | documentation limit for maximum of IQ-Gain imbalance

element
levellProduct/productQuality/limits/rawData/SARDataStatistics/IQChannel/IQGainimbalanceStdLimit

diagram

FIDGainIml:-alam:eSttlLimit

lirnit For Ii-Gain imbalance
standard dewiation

type | xs:float

annotation | documentation limit for 1Q-Gain imbalance standard deviation

element

levellProduct/productQuality/limits/rawData/SARDataStatistics/IQChannel/IQNonorthogonalityMaxLi
mit

diagram | = - —
|_IDHonortlmg-:rnalrtyl'u'laxlert

lirmit Far raxirmunn of
I-Mon-orthogonalivy

type | xs:float
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annotation | documentation limit for maximum of 1Q-Non-orthogonality

element
levellProduct/productQuality/limits/rawData/SARDataStatistics/IQChannel/IQNonorthogonality StdLi
mit

diagram

Flﬂﬂonorthog-:rnalityS’t{ILimit

lirnit For Io-Mon-orthogonality standard
dewiation

type | xs:float

annotation | documentation limit for IQ-Non-orthogonality standard deviation

element
levellProduct/productQuality/limits/rawData/SARDataStatistics/IQChannel/IQCrossCorrelationMaxLi
mit

diagram

FIGCrosstorrelationl'u‘laxLimit

lirnit For raximurn of T0-Cross
Carrelation

type | xs:float

annotation | documentation limit for maximum of 1Q-Cross Correlation

element
levellProduct/productQuality/limits/rawData/SARDataStatistics/IQChannel/IQCrossCorrelationStdLim
it

diagram

FIGCWsstorrelati-:rnﬂttlLimit

lirnit For Io-Cross Corvelation standard
dewiation

type | xs:float

annotation | documentation limit for IQ-Cross Correlation standard deviation

element levellProduct/productQuality/limits/rawData/missingLinePercentageLimit
diagram

|§nlissingLinePercentageLimit |

percentage of missing lines considered as
significant

type | xs:float

annotation | documentation percentage of missing lines considered as significant

element level1lProduct/productQuality/limits/rawData/gapDefinition

diagram | = —
gapDefinition
rurnber of consecutive
missing range lines
conzidered 2z a gap
type | xs:int

annotation | documentation number of consecutive missing range lines considered as a gap
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element levellProduct/productQuality/limits/rawData/gapPercentageLimit
diagram

FgapPer{:entageLimit |

percentage of gaps
considered as significant

type | xs:float

annotation | documentation percentage of gaps considered as significant

element levellProduct/productQuality/limits/processing

diagram

dopplerCentroidinformation

contains infarmation on Coppler centroid
(fror I2CS Aur Product)

E{:I1ir|1nl:luﬂlit;..rLimit |

Eﬂ&ﬂli}{:ﬂtiﬂllﬂllaliﬁ’unlﬂ |

rinirurn pasting (arcsec)
required For accurate gealacation
le.q. 10 arcser reference DEM)

element level1lProduct/productQuality/limits/processing/dopplerCentroidinformation

diagram

—Ff{lcﬂearﬂangeLimit |

[Hz] lirit Far roazirmunn
Doppler centroid Fraquency
in mear range

—Ff{l{:Mi(lRangeLimit |

[Hz] lirit Far roazirmunn
Doppler centroid Fraquency

in rid range
dopplerCentroidinformation E]—(—"'—E— |’= fdcFarRangeLimit |
contains infarmnation on Doppler centraid o B

[Hz] lirit Far razirmunn
(from 1OCS Aux Produc) Coppler centroid Frequency

in Far range

—Ff{l{:LinearHangeDriﬁMaxLimit |

[HzJ=] lirmit For raximurn linear across
track Doppler centroid drift

—Ff{l{:LinearAzimuth[lriftI'u'lanLinﬂt |

[Hz/=] lirnit Far raxirnurm linear along track
Coppler centroid drift

annotation | documentation contains information on Doppler centroid (from IOCS Aux Product)

element
levellProduct/productQuality/limits/processing/dopplerCentroidinformation/fdcNearRangeLimit
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diagram

Ff{l{:tlearﬂangeumit

[Hz] lirnit Far rmazirmurn
Coppler centroid Fraquency
in near range

type | xs:float

annotation | documentation [Hz] limit for maximum Doppler centroid frequency in near range

element

levellProduct/productQuality/limits/processing/dopplerCentroidinformation/fdcMidRangeLimit
diagram

Ff{l{:Mi{lRangeLimit |

[Hz] lirnit Far rnasirnurn
Droppler centroid fraquency
in riid range

type | xs:float

annotation | documentation [Hz] limit for maximum Doppler centroid frequency in mid range

element

levellProduct/productQuality/limits/processing/dopplerCentroidinformation/fdcFarRangeLimit
diagram

Ff{l{:FarHangeLimit |

[Hz] lirnit For rnaxirnurn
Coppler centroid Fraquency
in Far range

type | xs:float

annotation | documentation [Hz] limit for maximum Doppler centroid frequency in far range

element
levellProduct/productQuality/limits/processing/dopplerCentroidinformation/fdcLinearRangeDriftMax
Limit

diagram

Ff{l{:LillearRangeDriﬁMaxLimit

[HzJz] lirnit Far razirmunn linear across
track Doppler centraid drift

type | xs:float

annotation | documentation [Hz/s] limit for maximum linear across track Doppler centroid drift

element
levellProduct/productQuality/limits/processing/dopplerCentroidinformation/fdcLinearAzimuthDriftMa
xLimit

diagram

Ff{l{:LillearAzimuth[lriﬁMaxLimit

[HzJ=] lirnit For rmazirmurn linear along track
Croppler centroid drift

type | xs:float

annotation | documentation [Hz/s] limit for maximum linear along track Doppler centroid drift

element levellProduct/productQuality/limits/processing/chirpQualityLimit
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diagram = —
|_{:h|r|1l}ualltylelt

type | xs:float

element level1lProduct/productQuality/limits/processing/geolocationQualityLimit

diagram = - —
rgeolocatlonﬂualltyme |

rinimum posting (arcsec)
required For accurate gealocation
2.9, 10 arczec reference DEM)

type | xs:float

annotation | documentation minimum posting (arcsec) required for accurate geolocation (e.g. 10 arcsec reference DEM)

element levellProduct/productQuality/limits/imageData

imageData

either cornplex or real walues

diagram

imageSsSigma

sigma=zero also enar

annotation | documentation either complex or real values

element levellProduct/productQuality/limits/imageData/imageMean

diagram

type | gualityLimitsType

element level1lProduct/productQuality/limits/imageData/imageSigma
diagram ———————|

imagesigma [%]J—(—-ﬂ—

sigma=zero also error

type | gualityLimitsType

annotation | documentation sigma=zero also error

element levellProduct/productQuality/instrumentStateRemark
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diagram | gm--=mmmmmmmmmmmmmmmmmene

steetng of antenna problems | ...

type | string1024

facets | maxLength 1024

annotation | documentation steering or antenna problems, ...
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6.1.11 General Header and Data Type Definitions

complexType segmentinfoType

diagram
J Bl attriputes

—1 | segmentlD

index nurnber

[segmentlnfon:-e [T']—

HH, HY, ...

SRA, DRAFare, DRAAR

dataSegment

attributes | Name Type Use Default Fixed
segmentiD xs:int required

element segmentinfoType/beamID

diagram | z------- g

type | string20

facets | maxLength 20

element segmentinfoType/DRAoffset
diagram | zmm==-=----=
i DRAoffset .

SRa, DRAFare, DRAAR

type | restriction of xs:NMTOKENS
facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element segmentinfoType/dataSegment

Annotation
documentation index
number
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diagram

= startTimelUTC

tirne tag af Arst row

dataSegment $—(*E——Fﬂo|}TinleUTC |

tirne tag of last row

—Fnumherﬂfﬂows |

nurnber of rows respectively
range lines

element segmentinfoType/dataSegment/startTimeUTC
diagram

startTimeUTC

tirne tag af frst row

type | xs:dateTime

annotation | documentation time tag of first row

element segmentinfoType/dataSegment/stopTimeUTC

diagram | = -
stopTimeUTC

tirne tag af last row

type | xs:dateTime

annotation | documentation time tag of last row

element segmentinfoType/dataSegment/numberOfRows

diagram | =
|_numheerRows
riuriber of rows respectivehy
range lines
type | xs:int

annotation | documentation number of rows respectively range lines

element generalHeader
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diagram = attributes

Contains the name of the Ale
in which the product [ data |
interface itern is prowided,

il

In case, that the provision of
rmore than one wersion of the
same product [ data [
interface file is operationally
Farezeen, the Ale wersion
gives the current wersion
nurnber, It is incrernented by
1 whenever the zame file is
sent again in an updated
Forrn, The start walue is 1,

In case, that the provision of
rmore than one wersion of the
same product [ data [
interface file is operationally
Farezeen, the status
pararneter indicates the
status of the current file
wersion, It may be
PRELIMIMARY, if anather
update is Foreszen, or
FIMAL, if the Final file
wersion iz delivered,

Contains the name of the
exchanged product [ data §
interface iterm

Exarnples: Orbit Product;
Attitude Product; TOCS Aux
Product

generalHeader [-]

Indicates the mission, for
T5-¥ Ground Segrient wehich the product | data file
Genersl Header Structure iz prowided, It is fixecd to
"TSK-1" For the first
TerraSaR-¥ satellite

Specifies the zenzor, source
or atiginatar For the prowided
product [ data file e.g, MOS,
PGS, IOCS

Specifies the destination to
which the provided product §
data file goas, &g, MOS,
PiES, IS, G5, User,
Multiple

Spacifies the system which
generated the praduct [ data
file, e.q. TMSP

| Hommerstonine

Reports the TS time at
which the product | data fle
was generated or published,

Spacifies the referance
docurnent, in which the
product [ data item is
specified with respect ta its
content and formnat, ..
reference to Station Suppart
Drata Specification including
izsue and revision nurnbers
"TE-ES-D0-3202-1-0"

A handle to distinguizh
between different project
phazes (.9, integration,
testing, cornrnissicening
phaze, operations) in arder to
separate test data Fram
operational data in the
TetraSaR-% Praduct Library,
Exarnples:
PGE_IMTEGRATION,

G5 _IMTEGRATICM,
COMMISSIOMIMG_PHAS
E, CPERATION

Rernark: field For a narrative
description of the revision
field entry abowe,

Rernarl: field For a further
natrative description of the
product [ data file.
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attributes | Name Type Use Default Fixed Annotation
fileName string128 required documentation Contains the name of the file in which
the product / data / interface item is
provided.
fileVersion string20 optional documentation In case, that the provision of more than
one version of the same product / data /
interface file is operationally foreseen,
the file version gives the current version
number. It is incremented by 1 when-
ever the same file is sent again in an
updated form. The start value is 1.
status string20 optional documentation In case, that the provision of more than

annotation | documentation TS-X Ground Segment General Header Structure

element generalHeader/itemName

o

Contains the narne of the
exchanged product [ data |
interface iterm

Exarnples: Orbit Product;
Attitude Praduct; I0CS A
Product

type | string80

facets | maxLength 80

one version of the same product / data /
interface file is operationally foreseen,
the status parameter indicates the
status of the current file version. It may
be PRELIMINARY, if another update is
foressen, or FINAL, if the final file ver-
sion is delivered.

annotation | documentation Contains the name of the exchanged product / data / interface item

Examples: Orbit Product; Attitude Product; IOCS Aux Product

element generalHeader/mission

diagram

Indicates the mission, for
which the product [ data fle
is provided, It is Arecd to
"TSE-1" Far the first
TeraShR-R satellite

type | string20

facets | maxLength 20

annotation | documentation Indicates the mission, for which the product / data file is provided. It is fixecd to "TSX-1" for the first Ter-

raSAR-X sati

element generalHeader/source

diagram

Specifies the senszor, source
or orginatar For the provided
product [ data file 2.9, MOS,
Pias, IOCS

type | string20

ellite
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facets | maxLength 20

annotation | documentation Specifies the sensor, source or originator for the provided product / data file e.g. MOS, PGS, IOCS

element generalHeader/destination

diagram = —

Specifies the destination to
which the provided product |
data fle qoes, &9, MOS,
P35, TnC5, 55, User,
Multiple

type | string20
facets | maxLength 20

annotation | documentation Specifies the destination to which the provided product / data file goes, e.g. MOS, PGS, IOCS, GS, User,
Multiple

element generalHeader/generationSystem

diagram
g B attriputes

Specifies the systern wersion

Fgeneration%'stem [%]—

Specifies the swstarn which :‘__‘l“'ith II;:ilhil:h the F"":'d'-":'i:l-"
generated the product [ data ata fila waz genarated, ..
fle, 2., TMISE 1.2

type | extension of string80

facets | maxLength 80

attributes | Name Type Use Default Fixed Annotation
version string20 required documentation Specifies the system version

with which the product / data
file was generated, e.g. 1.2

annotation | documentation Specifies the system which generated the product / data file, e.g. TMSP

element generalHeader/generationTime

diagram

FgenerationTime

Repotts the UTC time at
which the product [ data fle
was ganerated or published,

type | xs:dateTime

annotation | documentation Reports the UTC time at which the product / data file was generated or published.

element generalHeader/referenceDocument



Cluster Applied Remote Sensing Doc.: TX-GS-DD-3307

TerraSAR-X Ground Segment Issue: 1.3

DLR Level 1b Product Format Specification E;;S: ;g; éf2205077
Public

diagram | 1z-------mo-mmom-mommg

;
i referencelocument !

Specifies the referance
docurnent, in which the
product [ data item is
specified with respect ta its
content and Forrnat, e.qg.
reference to Station Support
Crata Specification including
izsue and revision nurnbers
"Tr-ES-Do-3202-1-0"

type | string255

facets | maxLength 255

annotation | documentation Specifies the reference document, in which the product / data item is specified with respect to its content
and format, e.g. reference to Station Support Data Specification including issue and revision numbers "TX-
GS-DD-3202-1-0"

element generalHeader/revision

diagram | 1=--------5

revision |
& handle ta distinguish
between different project
phases (2.9, integration,
testing, cornmissioning
phaze, operations] in arder to
separate test data from
operational data in the
TetraSAR-% Product Librany,
Exarnples:
P55 _IMTEGR&TION,
55 _IMTEGRATICM,
COMMISSTOMIMNG_PHAS
E, ZPERATION

type | string20
facets | maxLength 20

annotation | documentation A handle to distinguish between different project phases (e.g. integration, testing, commissioning phase,
operations) in order to separate test data from operational data in the TerraSAR-X Product Library. Exam-
ples: PGS_INTEGRATION, GS_INTEGRATION, COMMISSIONING_PHASE, OPERATION

element generalHeader/revisionComment

diagram | rz------------------

Rematk field For a narrative
description of the revisian
feld entry abowe.

type | string1024

facets | maxLength 1024

annotation | documentation Remark field for a narrative description of the revision field entry above.

element generalHeader/remark

diagram | Z------- 1
! remark |

Rematk field For a Forther
natrative description of the
praduct [ data fAle.
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type | string1024

facets | maxLength 1024

annotation | documentation Remark field for a further narrative description of the product / data file.

simpleType string1024

type | restriction of xs:string

facets | maxLength 1024

simpleType string128

type | restriction of xs:string

facets | maxLength 128

simpleType string20

type | restriction of xs:string

facets | maxLength 20

simpleType string255

type | restriction of xs:string

facets | maxLength 255

simpleType string80

type | restriction of xs:string

facets | maxLength 80

element antennaReceiveConfiguration

diagram = - -
|_arrtennaRe{:eweConﬁuuraﬂon

SRA | DRA

type | restriction of xs:NMTOKENS
facets | enumeration SRA
enumeration DRA
enumeration UNDEFINED

annotation | documentation SRA | DRA

element chirpSlope

o

[UpJawwnfUpCrown) chirp
slope

type | restriction of xs:NMTOKEN
facets | enumeration UP
enumeration DOWN
enumeration UPDOWN

annotation | documentation [Up/Down/UpDown] chirp slope
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element file
diagram

pointer bo product
components

annotation | documentation pointer to product components

element file/location

diagram

“filename

element file/location/host

diagram | =
host

Host defaults ta: ,

type | xs:string

annotation | documentation Host defaults to: .

element file/location/path
type | xs:string

element file/location/filename

diagram | =
filename

type | xs:string

element file/size

o

type | xs:long

element imagingMode

o

SM, SC.HE, 5L

type | restriction of xs:NMTOKENS
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facets | enumeration SM
enumeration SL
enumeration SC
enumeration HS
enumeration UNDEFINED

annotation | documentation SM, SC, HS, SL

element lookDirection

diagram | = - -
lookDirection

left | right

type | restriction of xs:NMTOKEN
facets | enumeration LEFT
enumeration RIGHT
enumeration UNDEFINED

annotation | documentation left | right

element polarisationMode

diagram = —
|_|mlar|satlonl'u'lotle

single | dual | twin | quad

type | restriction of xs:NMTOKENS
facets | enumeration SINGLE
enumeration DUAL
enumeration TWIN
enumeration QUAD

annotation | documentation single | dual | twin | quad

element polLayer

diagram =
J ~ pollayer

HH, HW, ...

type | restriction of xs:string
facets | enumeration HH
enumeration HV
enumeration VH
enumeration VV
enumeration UNDEFINED

annotation | documentation HH, HV, ...

complexType dblComplex

e : [=
({II:-ICu:rmplex I:'l]—(—-"— =

element dblComplex/amplitude
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diagram = -
amplitude

type | xs:double

element dblComplex/phase
d. =

type | xs:double

complexType dblPolynom

diagram

—Fvalitlityl-'!angel‘u‘lin |

—Fvalitlityﬂangel‘ﬂax |

E{II}IP-}I}mom E]—(—--—E——'EreferencePoim

—F polynomialblegree |

1
1
1
1
L-

2.0
al e+ al* el + L+
an*rn

al, al, v, an = coefficient
0, 1. ..., n = attibute
exponent

n= palynamialbegres

element dblPolynom/validityRangeMin

diagram E—— -
|_1.raI|{I|tyHangeMm

type | xs:double

element dblPolynom/validityRangeMax

diagram =
|_-.ralulltyl-'!angel'u'la1{

type | xs:double

element dblPolynom/referencePoint

diagram | = -
referencePoint

]

type | xs:double

element dblPolynom/polynomialDegree

diagram = -
|_|mlynomlal[legree
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type | xs:unsignedint

element dblPolynom/coefficient

diagram -
B attributes
“coefficient ]—— ;----------
[N Sy 1 EXponent
o.2s6 | DT

]!

At * e+ ettt + L+

an*etn

al, al, .., an = coafficient
0, 1, .., i = attribute
exponent

n= polynoriallegres

type | extension of xs:double

attributes | Name Type Use Default Fixed
exponent xs:unsignedint

annotation | documentation e.g.:
a0 * x"0 + al* x 1 + ... + an*x"n
a0, al, .., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

complexType dblVector

diagram

E{II}W&{:’tor E]—[—u-— =

Xy Wa2

annotation | documentation x, y, z

element dblVector/x

R

type | xs:double

element dblVectorly
diagram | =

type | xs:double

element dblVector/z

S

type | xs:double

complexType floatPolynom

Annotation
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diagram

—Fvalitlityﬂangel‘u‘lin |

—Fvalitlityﬂangel‘u‘lax |

[ﬂoatPonnom [le—(—"-—:El——Freferen{:ePoilrt |

—Fpolynomial[!egree |

= coefficient
——————]

al, al, ..., an = coefficient
0, 1, ..., n = attribute
expanent

n= palynomiallagree

element floatPolynom/validityRangeMin

diagram = -
rvalltlwyﬂangelu'lm

type | xs:float

element floatPolynom/validityRangeMax

diagram | ———
rvalltlwyﬂallgeMax

type | xs:float

element floatPolynom/referencePoint

diagram = -
referencePoint

type | xs:float

element floatPolynom/polynomialDegree

diagram = -
|_|mlylmmlal[leuree

type | xs:unsignedint

element floatPolynom/coefficient

diagram

B attriputes
_ \ exponent
N - T
2.t
al®F e+ al*t el + o+
a1 n
al, al, .., an = coefficient
0, 1, ., 0 = attribute
EEpOREnt

n= polynomiallegres
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type | extension of xs:float

attributes | Name Type Use Default
exponent xs:unsignedint

annotation | documentation e.g.:
a0 * x"0 + al* x 1 + ... + an*x"n
a0, al, .., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

complexType floatVector

diagram

Eﬂoat‘u’ector [TI]—(—-H—:EI—

Ny E

i[ii

annotation | documentation x, Y, z
element floatVector/x
type | xs:float

element floatVectorly
diagram =

type | xs:float
element floatVector/z
type | xs:float

complexType qualityLimitsType

diagram =
expected

[{|ualityl_imitsTy1}e I:TI:I—(—"-— =

element qualityLimitsType/expected
diagr =

type | xs:float

Fixed

Annotation
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element qualityLimitsType/minimum

type | xs:float

element qualityLimitsType/maximum

o

type | xs:float

simpleType latitudeDegType

type | restriction of xs:float

facets | mininclusive -90
maxinclusive 90

simpleType longitudeDegType

type | restriction of xs:float

facets | mininclusive -180
maxInclusive 180
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6.2 Georeferencing Annotation Component

This is an external annotation component in order to facilitate data handling. The geolocation grid
contained within may comprise a large number (100s) of grid points.

element geoReference

diagram -
=] altriputes

_________________________ -
[}

poinks back to the rmain product

gridSetup

—| platformParameterProcessing

geoReference [TI]— processing of arbit and attitude infarmation
For Facusing parameter calculation and
Thiz XML Ale contains the gealacation
rneta data related to
ealocation and reference
Erames of the level 1 _| referenceframes

processed complex images in
slant-range geornetry used
For 2.9, gearmnetric processing
parameter calculation, noise

projection and calibration, It _@3_—| signalPropagationEffects

iz alzo included in projected

spatial and ternporal
referances

and geocoded praducts annatation of simple trapospheric
accompanied by an (dry [ et and iononspheric rmodels
additional binary rmapping For carrected signal path delay, As
grid to reference image deFault: only one coefficiant For 2
positions ta times, constant tatal delay is given, Alsa

the (range and frequency
dependant] azirnuth shifts which
result 2,3, frorn the relativistic
Doppler effact o instrument timing
etrors may be annotated here Dwith
only one constant total shift as
deFault),

—| geolocationGrid

1.0
The qeolocation qrid rnaps
equally sampled
range-azirnuth tire
gridpaints ko
latitude-longitude points onta
a DEM (e, SETM
resampled to 7.5 arczec in
cornbination with GLOBE),
&ll gecreferancing of the
cornplex product iz based an
the geolocation grid only,
Sarne grid For all
poladisations used, ScanSAR
subswathes refer to the
zame grid For the cornplex
S5 product, In this case
the grid refars to aqually
zampled deskewed picel
positions in azirmuth but to
non-cantinous and rounded,
individual range sample
positions due to possible RSF
changes between the
subswathes, The gid may
cornprise several 100 points,
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attributes | Name Type Use Default Fixed Annotation
mainAnnotationFileName string1024 documentation points back to the main

product

annotation | documentation This XML file contains the meta data related to geolocation and reference frames of the level 1 processed
complex images in slant-range geometry used for e.g. geometric processing parameter calculation, noise
projection and calibration. It is also included in projected and geocoded products accompanied by an
additional binary mapping grid to reference image positions to times.

element geoReference/gridSetup

diagram =
gridGenerator

coarse gealocation by TMSP

aridSetup [%]—(—-H— [=]

Egeoloca‘tiOIlDEMID |

Glabe, SETMZE, ...

the geclocation grid maps
equally sampled
range-azirnuth tirne
gridpaints to
latitude-langitude points onta
a DEM,

The sampling density and
the accuracy of the DEM
hawe to be sufficdent to
guarantes the required
radiornetric accuracy by
interpolation between the
grid points but the
operational geolocalization is
not as pracise as the
geocading which may derive
the incidence angle rnap For
all sarnples,

The DEM could be a
downzarnpled SETM DEM in
cornbination with the Glabe
CEM.

element geoReference/gridSetup/gridGenerator

diagram |
gridGenerator

coatze geolacation by TMSP

type | string80
facets | maxLength 80

annotation | documentation coarse geolocation by TMSP

element geoReference/gridSetup/geolocationDEMID
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diagram = -
rgeolocatmn[lEMI[l

Globe, SETM?.E, ...

the geclocation grid raps
aqually sampled
range-azirnuth tirme
gidpaints to
latitude-longitude points ontao
a DEM,

The zarmpling density and
the accuracy of the DEM
hawe bo be sufficient ta
guarantee the required
radiomettic accuracy by
interpolation betweean the
grid paints but the
operational geolocalisation is
not as precise as the
geocading which ray derve
the incidence angle map For
all zarnples.

The DEM could be a
downzampled SETM DEM in
cornbination with the SGlobe
CEM,

type | string255
facets | maxLength 255

annotation | documentation Globe, SRTM7.5, ...
the geolocation grid maps equally sampled range-azimuth time gridpoints to latitude-longitude points onto
a DEM.
The sampling density and the accuracy of the DEM have to be sufficient to guarantee the required radio-
metric accuracy by interpolation between the grid points but the operational geolocalisation is not as pre-
cise as the geocoding which may derive the incidence angle map for all samples.
The DEM could be a downsampled SRTM DEM in combination with the Globe DEM.

element geoReference/platformParameterProcessing
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diagram = .
orbitAccuracy

—|;c-rhitProcessingTe{:hnique

useded interpolation oF appraximation
technique

—|EorhitP-:rI[leuree

uzeded interpalation
polynomnial degres

—Forhit[lataﬁualitylmli{:ator |
platformParameterProcessing E]—(—'"—E— gap ratio 0.1

\
.

processing of arbit and attitude infarmation | T mmmmmmmmmmmmo .

For Facusing parameter caloulation and r

H 1
geolacation '

= - - -
i -- attitudeProcessingTechnique :

FE At ettt
useded interpalation technique

: - ZattitudePolDegree |

uzeded interpalation
polynomial degres

norninal or gaps...

annotation | documentation processing of orbit and attitude information for focusing parameter calculation and geolocation

element geoReference/platformParameterProcessing/orbitAccuracy
diagram = -
orbitAccuracy

type | string20

facets | maxLength 20

element geoReference/platformParameterProcessing/orbitProcessingTechnique

diagram | —— - -
|_0rIntProcf:ssmgTe{:hmque

useded interpalation or approgimation
technique

type | string255

facets | maxLength 255

annotation | documentation useded interpolation or approximation technique

element geoReference/platformParameterProcessing/orbitPolDegree

diagram | ——
orbitPelDegree

useded interpolation
polynormial degree

type | restriction of xs:int
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facets | mininclusive 1
maxInclusive 20

annotation | documentation useded interpolation polynomial degree

element geoReference/platformParameterProcessing/orbitDataQualityIndicator
diagram

Forl:-it[lataﬂualitylmli{:ator

gap ratio 0,.1

type | xs:float

annotation | documentation gap ratio 0...1

element geoReference/platformParameterProcessing/attitudeAccuracy
diagram | w=---------------- .

type | string20

facets | maxLength 20

element geoReference/platformParameterProcessing/attitudeProcessingTechnique
diagram | jgr=-==m-=mmmmmsmesemmeemooomm-

useded interpolation technique

type | string255

facets | maxLength 255

annotation | documentation useded interpolation technique

element geoReference/platformParameterProcessing/attitudePolDegree
diagram | wg--=--=-=---------4

useded interpolation
polyrorial dagree

type | restriction of xs:int

facets | mininclusive 1
maxInclusive 20

annotation | documentation useded interpolation polynomial degree

element geoReference/platformParameterProcessing/attitudeDataQualitylndicator
diagram AT C TS SmSmsesssm-ssoo-s--—--og

nominal oF gaps...

type | xs:float

annotation | documentation nominal or gaps...

element geoReference/referenceFrames
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diagram

referenceframes E]—(* =

spatial and ternpaoral
refarences

annotation | documentation spatial and temporal references

element geoReference/referenceFrames/sphere

diagram = -
ellipsoidiD

WGE5E4

—|Esemil'u'laj0r.ﬁxis

E.378a+6 m

~semiMinorAxis

E.3EFa+E m
sphere $—(*j3—

datumShift

|

[rn] (0.0,0)

gravitational constant tirmes
Earth mass [ 2" 2]

Earth rotation angular
welacity

element geoReference/referenceFrames/sphere/ellipsoidID

diagram | -
ellipsoidiD

3554

type | string20
facets | maxLength 20

annotation | documentation WGS84

element geoReference/referenceFrames/sphere/semiMajorAxis

diagram | = — -
semiMajor Axis

E.3F8e+E m

type | xs:double

annotation | documentation 6.378e+6 m

element geoReference/referenceFrames/sphere/semiMinorAxis

diagram | = — -
semiMinorAxis

|

E.35Fe+b m
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type | xs:double

annotation | documentation 6.357e+6 m

element geoReference/referenceFrames/sphere/datumShift

diagram -
dblVector _l

|
datumShift EII—(—-H— =]

[rn] (00,0,00) |

type | dblVector

annotation | documentation [m] (0,0,0)

element geoReference/referenceFrames/sphere/constGM

diagram =

gravitational constant tirmes
Earth rnazs [ 305" 2]

type | xs:double

annotation | documentation gravitational constant times Earth mass [m”3/s"2]

element geoReference/referenceFrames/sphere/omega

diagram

Eatth rotation angular
welocity

type | xs:double

annotation | documentation Earth rotation angular velocity

element geoReference/referenceFrames/time
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diagram = N

LT (SH)

diffUTC _GPS

seconds at startirme of scene

| time E]_(-""—:El—_ml

indicates, if a leap second is
cankained in this scens

—FIas‘tLeapSe{:omIUTC |

T tirme of last leap second
&k stoptine

—Fapprox[lifﬂ.IH_UTC |

[ec]
approx UT1-UTS differance
(at beqgin of arbit file]

element geoReference/referenceFrames/time/refTimeFrame

diagram | = -

LTS (USH)

type | string20
facets | maxLength 20

annotation | documentation UTC (USNO)

element geoReference/referenceFrames/time/diffUTC_GPS

diagram | —
diffUTC_GPS

seconds at stamtime of scene

type | xs:float

annotation | documentation seconds at starttime of scene

element geoReference/referenceFrames/time/leapSecondFlag

diagram | =
leapSecondFlag

indicates, if a leap second is
contained in thiz scene

type | restriction of xs:int

facets | mininclusive -1
maxInclusive 1

annotation | documentation indicates, if a leap second is contained in this scene

element geoReference/referenceFrames/time/lastLeapSecondUTC
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diagram | =
|_Ia5'tLea|15ecomll.lTC

UTC tirme of last leap second
Ak stoptirne

type | xs:dateTime

annotation | documentation UTC time of last leap second at stoptime

element geoReference/referenceFrames/time/approxDiffUTl_UTC
diagram |§

approxDiffUT1_UTC

[zec]
approx UT1-UTC difference
[at begin of orbit Ale)

type | xs:float
annotation | documentation [sec]

approx UT1-UTC difference (at begin of orbit file)

element geoReference/signalPropagationEffects

diagram

rangeDel
L) “3"'

1.0
palynarmialz Far the given
geamettic configuration, In
seconds,

signalPropagationEffects E]—(* =

annatation of simple trapospheric
[dry Fwet)l and iononspheric rodels
For carrected signal path delay, As

-< azimuthShift

fmm————

defaule: only one coefficdent Fora  oosooooooos Erel
constant tatal delay is given, Also 0.

the [range and frequency polynornials For the given
dependant] azirnuth shifts which geormettic configuration, In
result 2.3, from the relativistic seconds,

Coppler effect o instrunnent timing
etrors may be annotated here (with
only one constant total shift as
deFault),

annotation | documentation annotation of simple tropospheric (dry / wet) and iononspheric models for corrected signal path delay. As
default: only one coefficient for a constant total delay is given. Also the (range and frequency dependant)
azimuth shifts which result e.g. from the relativistic Doppler effect or instrument timing errors may be anno-
tated here (with only one constant total shift as default).

element geoReference/signalPropagationEffects/rangeDelay
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diagram r- - - - - — — — —
| dbIPolynom
| —Fvalitlityﬂangel‘u‘lin |
| —Fvalitlityﬂangel‘u‘lan |
—E:E——"referencePoim
1.0

palynomials For the given
geornetric configuration, In
seconds,

1
1
1
1 == === mm==
L

4 coefficient
e L

|
|
|
| 0..256
|
|
|

all, al, .., an = coefficient
0, 1, ..., n = attibute
exponent

|
|
|
|
|
Ep-:rhmomial[legree | |
|
|
|
|
|
n= polynomialCegres |

]
B aitriputes
|| iono, atroos, total
modellame
type | extension of dblPolynom
attributes | Name Type Use Default Fixed Annotation
source derived required documentation iono,
by: xs:NMTOKENS atmos,
total
modelName string255 required
modelVersion string80 required

annotation | documentation polynomials for the given geometric configuration. In seconds.

element geoReference/signalPropagationEffects/azimuthShift
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diagram r- " — — — — — —
dbIPolynom

—[validityRangemin |

—Fvalitlityﬂangel‘u‘lax |

| |Ereferem:eP-:rilrt
0.

|
|
|
|
__ | -
polynomias for the given | “polynomialDegree |
|
|
|
|
|

E azimuthShift

''''''''''''''''''''''''' oyl

geornetric configuration, In
seconds,

coefficient

-_————— Ry

-

&,
al * 0+ al* a1+ L+
an*in

al, al, ... an = coefficient
0, 1, ..., n = attribute
expanent

n= polynarmialbegree

B aftriputes
relativistic Doppler, timing,
— total
madellame
type | extension of dblPolynom
attributes | Name Type Use Default Fixed Annotation
source derived required documentation relativistic
by: xs:NMTOKENS Doppler,
timing,
total
modelName string255 required
modelVersion string80 required

annotation | documentation polynomials for the given geometric configuration. In seconds.

element geoReference/geolocationGrid
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diagram =-eme--- 1
P beamlD |
- +~DRAoffset |
i SRA, DRAFare, CRAAR
—| numberMGridPoints
—| spacingUrGridPoints
—| recinterpolTechnique
i geolocationGrid I:TE-;] [ E_ recarnmended interpolation
technique
1.m
The geolocation grid maps
Equaﬁy sampledg . —| recinterpolPollegree
range-azirnuth time - -
gridpaints t reu:-:-rnrne_nded interpalation
latitude-longitude points onta palynomial degree
a DEM [e.q. SRTM
resampled to 7.5 arczec in _| ridReferenceTime
cornbination with SLOBE]. 4
#ll georeferencing of the atgin of tirme coordinate
carnples product is bazed an systen
the gealocation grid only.
Sarne grid For all L
polakzations used, ScanSAR
subswathes refer to the ]
sarme grid For the complax 1.
S5 product, In this case Given per grid paint: range
the grid refers to equally tirne, azinuth time, ranges
sampled deskewed pivel pixel, range line, geodetic
positions in azimuth but ta coordinates, height, incidence
nion-continaus and rounded, and elevation angle (for
indiwidual range sample radiornetric calibration) based
positions due to possible RSF on a DEM,
changas between the The alevation angle iz used
subswathes, The grid may ta darive the antenna
comptize several 100 points, pattetn correction For the
given azirnuth tirne range.
The image positions are
identified with gaographic
coordinates by this grid. In
ScanSAR SS9 products,
pizels in consecutive bursts
o bearns may refer to the
same ground position due to
the burst-owedap,
annotation | documentation The geolocation grid maps equally sampled range-azimuth time gridpoints to latitude-longitude points onto

a DEM (e.g. SRTM resampled to 7.5 arcsec in combination with GLOBE). All georeferencing of the com-
plex product is based on the geolocation grid only. Same grid for all polarisations used. ScanSAR sub-
swathes refer to the same grid for the complex SSC product. In this case the grid refers to equally sampled
deskewed pixel positions in azimuth but to non-continous and rounded, individual range sample positions

due to possible RSF changes between the subswathes. The grid may comprise several 100 points.

element geoReference/geolocationGrid/beamID

diagram

type

facets

-
[
[

string20

maxLength 20

element geoReference/geolocationGrid/DRAoffset
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diagram | gz -=----=

SRa, DRAFare, DRAAR

type | restriction of xs:NMTOKENS
facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element geoReference/geolocationGrid/numberOfGridPoints

diagram

numberfGridPoints ['l]_(_..._ =

~range

element geoReference/geolocationGrid/numberOfGridPoints/total
type | xs:int

element geoReference/geolocationGrid/numberOfGridPoints/azimuth
diagram

type | xs:int

element geoReference/geolocationGrid/numberOfGridPoints/range

diagram =
range

type | xs:int

element geoReference/geolocationGrid/spacingOfGridPoints

diagram

spacingOfGridPeoints E]—(* =

“range

[s]

element geoReference/geolocationGrid/spacingOfGridPoints/azimuth

o

[=]

type | xs:float
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annotation | documentation [s]

element geoReference/geolocationGrid/spacingOfGridPoints/range
diagram
(=]
type | xs:float

annotation | documentation [s]

element geoReference/geolocationGrid/recinterpolTechnique

e [azimuth |
recinterpolTechnigque [%]_(_..._ =]
recornmended interpolation m

technique

annotation | documentation recommended interpolation technique

element geoReference/geolocationGrid/recinterpolTechnique/azimuth

type | string255

facets | maxLength 255

element geoReference/geolocationGrid/recinterpolTechnique/range

type | string255

facets | maxLength 255

element geoReference/geolocationGrid/recinterpolPolDegree

e “azimuth |
recinterpolPolDegree E]_(_..._ [
recarnmendead interpol ation m

polynomial degres

annotation | documentation recommended interpolation polynomial degree

element geoReference/geolocationGrid/recinterpolPolDegree/azimuth
diagram

type | xs:int

element geoReference/geolocationGrid/recinterpolPolDegree/range
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diagram

type | xs:int

element geoReference/geolocationGrid/gridReferenceTime

diagram =
J —FtHeferenceTimel.lTC

For the t tirme walues in the
grid. E.g. the scena azirmuth

start tirne,
—FtauReferenceTime |
N N For the tau range time walues
gridReferenceTime E]—(—"'—jzl— in the grid
otigin of tirne coordinate el
system T r'E:fH'l}W L

reference pivel position in an
SSC image fle row (of the
nearest bear], E.g. 1

reference pivel position in an
S5C image colurn, Eag. 1

annotation | documentation origin of time coordinate system

element geoReference/geolocationGrid/gridReferenceTime/tReferenceTimeUTC

diagram | = -
|_tHeferem:eTlmel.lTE

For the t tire values in the
grid. E.g. the scene azimuth
stat time.,

type | xs:dateTime

annotation | documentation for the t time values in the grid. E.g. the scene azimuth start time.

element geoReference/geolocationGrid/gridReferenceTime/tauReferenceTime

diagram | = -
rtallﬂeferenceTlme

For the tau range time walues
in the grid

type | xs:double

annotation | documentation for the tau range time values in the grid

element geoReference/geolocationGrid/gridReferenceTime/refRow

diagram | r=--------

reference pivel position in an
S5 image Fle row (of the
niearest bearn], E.g. 1

type | xs:long

annotation | documentation reference pixel position in an SSC image file row (of the nearest beam). E.g. 1
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element geoReference/geolocationGrid/gridReferenceTime/refCol
diagram | z=------1

reference pixel position in an
S5< image colurin, Eg. 1

type | xs:long

annotation | documentation reference pixel position in an SSC image column. E.g. 1

element geoReference/geolocationGrid/gridPoint
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diagram

attributes

gridPoint [o]———
]

1.
Given per grid paint: range
tirne, azirnuth tirme, range
pixel, range line, geodetic
coordinates, height, incidence
and elevation angle (For
radiometric calibration) based
on a DEM,
The elevation angle iz used
to detive the antenna
pattetn cotrection for the
given aziruth tire range,
The irmage positions are
identified with geographic
coordinates by this grid. In
ScanSAR S5C praducts,
pixels in consecutive bursts
of bearns ray refer to the
same ground position due to
the burst-owerap,

Name Type
iaz xs:int
irg xs:int

B aitriputes |

[foz__]

azimuth index of this grid

puaint

[rg ]

range index of this grid point

Use

i

delta azirnuth tirme

delta range time

geoqgraphical latitude pasitive
toweards north

geagraphical longitude
positive towards eask

pixel position in an S5C
irmage filz row, E.g. range
sample in a COSAR file,
Given in the range sampling
of the curvent bearn up to its
FatRangeBearnBaorderTime,

pixel position in the S5
irmage colurmn, This is the
deskewed azirnuth sarmple
position detived From the
COSAR annotation
(ASRI+inder-11, ASRI
differs For the individual
bursts,

elewation angle For Antanna
Pattarn carrection [detived

frarm attitude]. Thus aptional
elernent in MRT processing.,

average height (anly Far a
coarse DEM given)

Default

required

required

Fixed

Annotation
documentation azimuth
grid point

index of this

documentation range index of this grid

point
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annotation | documentation Given per grid point: range time, azimuth time, range pixel, range line, geodetic coordinates, height, inci-

dence and elevation angle (for radiometric calibration) based on a DEM.
The elevation angle is used to derive the antenna pattern correction for the given azimuth time range.
The image positions are identified with geographic coordinates by this grid. In ScanSAR SSC products,
pixels in consecutive bursts or beams may refer to the same ground position due to the burst-overlap.

element geoReference/geolocationGrid/gridPoint/t

R

delta azirnuth tirne

type | xs:double

annotation | documentation delta azimuth time

element geoReference/geolocationGrid/gridPoint/tau

diagram

delta range tirme

type | xs:double

annotation | documentation delta range time

element geoReference/geolocationGrid/gridPoint/lat

diagram

geographical latitude pasitive

towards narth

type | latitudeDeqType

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude positive towards north

element geoReference/geolocationGrid/gridPoint/lon

diagram

geographical longitude
positive toveards east

type | longitudeDegType

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude positive towards east

element geoReference/geolocationGrid/gridPoint/row

diagram | z------5

pixel position in an S5
image file rawe, E.q. range
sarnple in 2 COSAR fle,
Given in the range sampling
of the cument beam up to its
FatRangeBeamBorderTime,
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type | xs:long

annotation | documentation pixel position in an SSC image file row. E.g. range sample in a COSAR file. Given in the range sampling of
the current beam up to its farRangeBeamBorderTime.

element geoReference/geolocationGrid/gridPoint/col

diagram | z------5

pixel position in the S5
image colurmn, This is the
deskewed azirnuth sarnple
position derived frarn the
COSAR annotation
[ASRI +inder-11. ASRI
differs For the individual
bursts,

type | xs:long

annotation | documentation pixel position in the SSC image column. This is the deskewed azimuth sample position derived from the
COSAR annotation (ASRI+index-1). ASRI differs for the individual bursts.

element geoReference/geolocationGrid/gridPoint/inc

diagram

incidence angle

type | xs:double

annotation | documentation incidence angle

element geoReference/geolocationGrid/gridPoint/elev

diagram | z=------%

elewation angle far Antenna
Pattern cotrection [derwed

Frarn attitude), Thus apticnal
elernant in MRET processing,

type | xs:double

annotation | documentation elevation angle for Antenna Pattern correction (derived from attitude). Thus optional element in NRT proc-
essing.

element geoReference/geolocationGrid/gridPoint/height

diagram ===

average height (anly For a
coarse DEM given)

type | xs:double

annotation | documentation average height (only for a coarse DEM given)
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ANNEX A) Acronyms and Abbreviations

ADC  Analog to Digital Converter

D Dual Polarization

DAC  Direct Access Customer

DEM  Digital Elevation Model

DRA  Dual Receive Antenna

DTAR Distributed Target Ambiguity Ratio
EEC Enhanced Ellipsoid Corrected

EWP  Echo Window Position

GEC  Geocoded Ellipsoid Corrected
GTC  Geocoded Terrain Corrected

H Horizontal Polarization

HS High Resolution spotlight Mode
ID Identifier

ISLR  Integrated Sidelobe Ratio

IRF Impulse Response Function

LO Level O Product

L1b Level 1b Product

MGD  Multi Look Ground Range Detected
PRF Pulse Repetition Frequency

PSLR  Peak Sidelobe Ratio

PTR Point Target Response

Q Quad Polarization
RAW  Raw Data
S Single Polarization

SAAR  Signal Azimuth Ambiguity Ratio
SC ScanSAR Mode

SL Spotlight Mode

SM Stripmap Mode

SRA  Single Receive Antenna

SRTM  Shuttle Radar Topography Mission
SsC Single Look Slant Range Complex
T Twin Polarization

TBC  to be confirmed

TBD  to be defined

TIFF Tagged Image File Format

TMSP  TerraSAR Multi Mode SAR Processor
UPS Universal Polar Stereographic
UTM  Universal Transverse Mercator

\ Vertical Polarization

XML  Extensible Markup Language
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ANNEX B) How to Use the Annotated Information

How to obtain calibrated image data?

The calFactor contains the calibration constant (as provided in the IOCS Aux Product) as well as the
individual scaling factors for each image layer (adjusted for optimal use of the 16bit dynamic range). It
can be found in the section

<calibration>

<calibrationConstant layerindex="1">
<polLayer>VV</polLayer>
<beamID>strip_003</beamID>
<DRAoffset>SRA</DRAOffset>
<calFactor>1.80629044778196933E-04</calFactor>
</calibrationConstant>
</calibration>

To obtain calibrated data in radar brightness (beta nought) from the image (amplitude) data, you have
to multiply (1) this combined calFactor with the power of the digital numbers (integer pixel values)

B0 = calFactor * DN *

for detected products. Complex data calibrated intensity respectively is then derived from the real and
imaginary components

B0 = calFactor * (I’ + Q°)

This calibration is only applicable for those L1b products which are flagged as “CALIBRATED"” in
<productVariantinfo>
<productType>SSC SM_S</productType>

<radiometricCorrection>CALIBRATED</radiometricCorrection>
</productVariantInfo>

The factor is usually in the range of 10/-6 to 107-4, depending on incidence angle (beam) and polari-
sation channel. However, a detected ScanSAR product has one single calFactor for all beams while
SSCs may be scaled individually. The statistical image data mean amplitude of typical products is
50...200.

Note that, if your product is “NOTCALIBRATED", you may either have an experimental product at
hand or an anomaly prevented the availability of auxiliary (housekeeping) data on instrument tempera-
ture (at the time of generation of your product). Such an anomaly is indicated in

<productQuality>

<auxDataQuality>
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<missingAuxDataFlag>true</missingAuxDataFlag>
</auxDataQuality>

Then the digital numbers (amplitude) are lower than calibrated ones by a factor of approx. (1.1 +/-

0.05), depending on the real temperature.

How to evaluate the annotated polynomials?

If not explicitly otherwise stated, all annotated polynomials refer to slant range time. These are up-
dated in azimuth time if necessary. The product component “mapping grid” provides you with the
instrument times for a given pixel position (see below).

All the polynomials are described in the same way. This description contains 4 main parameters which
are:

Validity Range
Reference point
Polynomial degree
- Coefficients
Here is an example of a polynomial for the baseband Doppler:

<basebandDoppler>
<validityRangeMin>3.62780829992259343E-03</validityRangeMin>
<validityRangeMax>3.70847362284670249E-03</validityRangeMax>
<referencePoint>3.66814096138464796E-03</referencePoint>
<polynomialDegree>2</polynomialDegree>
<coefficient exponent="0">7.99610899222934677E+01</coefficient>
<coefficient exponent="1">8.54081711240112782E+02</coefficient>
<coefficient exponent="2">-1.20015648802765274E+09</coefficient>

</basebandDoppler>

The polynomials are functions of range time and are valid between validityRangeMin and valid-
ityRangeMax.

The mathematical formulation is:
deg .
R= Z:(:oeffi (1—7.) 7€ {rmin : rmax}
i=0

where: - deg is polynomialDegree
- coeff is coefficient exponent="j"
- 7. Is referencePoint
- ¢ is validityRangeMin
- ¢ is validityRangeMax
- R is the result, for the example above, it would be a baseband Doppler frequency

When several polynomials are given with each one having a different azimuth time (e.g. Doppler,
Doppler rate, velocity parameter, etc.), linear interpolation between the two values obtained from the
evaluation at t of the both nearest polynomials in azimuth is needed to obtain the value at the wanted
times.
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How to evaluate the grid components?

1. Mapping grid evaluation:
Given a position in the image which can be in UTM/UPS (easting/northing in meters) for GEC/EEC or in
pixels for MGD (pixel/line - easier than latitude/longitude to find the grids coordinates), the Mapping

Grid (MG) provides azimuth and range instrument times for this point.

For a MGD, Mapping grid indexes (floating point precision) are obtained using the ratio between
mapping grid row (resp. column) spacing and image row (resp. column) spacing:

idx_row ,,., = line * image Row Spacing / MG Row Spacing + MG ref row
idx_col ., = pixel * image Col Spacing / MG Col Spacing  + MG ref col

For EEC/GEC, Mapping grid indexes are obtained using MG row (resp. column) spacing:

idx_row .. = (image UpperLeft northing - northing) / MG Row Spacing + MG ref row
idx_col .. = (easting —image UpperLeft easting) / MG Col Spacing ~ + MG ref col

NB: Since MG is in binary format, it is easier to read the whole grid and to store it in a matrix before
looking for any indexes.

To obtain the instrument times (t and 1), it is needed to read the four grid points which are surround-
ing the wanted point and then to interpolate (linear interpolation is sufficient) them:

Point 1: P, (floor(idx_row), floor(idx_col)) >t &,
Point 2: P, (floor(idx_row), ceil(idx_col)) >t &m,
Point 3: P, (ceil (idx_row), floor(idx_col)) >t &,
Point 4: P, (ceil (idx_row), ceil(idx_col)) >t &1,
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First interpolation can take place for a constant row

(floor(idx_row) and ceil(idx_row)): floor (idx_col) ceil (idx_col)
[cewl idx_row),
t ﬂoor(\dxjolval = (t2|_t11:|> * d | E Tcew\((ldx:lomj) H
(idx_col - oam x_col)) + 1, ceil (1d_row) --——-- Psi (k. 7o) P )
T floor(idx_row) = (TZ _TW> i $ é
(idx_col - floor(idx_col)) + t, Yioi
t ceil(idx_row) = <t4 _t3> * E
(idx_col - floor(idx_col)) + t,
—(r ) * E
T ceilidx_row) — (TA T3> floor (idx_row) ------ _P_l_ , Tl) ____ngi_(_t_z' Tz)

(idx_col - floor(idx_col)) + , : . :
- ! floor(idx_row),

Ttloor(idx_row)

Then interpolation is done between these two in-
terpolated values to obtain the wanted times:
t=(t iioron T ooriacom) - (IdX_row - floor(idx_row)) + t
t=(1 -1

floor(idx_row)

% [ .
ceil(idx_row) ﬂoor(idxfrovv)) (IdX_I’OW - ﬂOOF(IdX_rOW)) +71 floor(idx_row)

Instrument times obtained are relative to MG reference times tReferenceTimeUTC and tauReference-
Time provided in the main annotation file.

NB: The MG is smaller than the actual image (contained in) i.e. some points have to be extrapolated
from the two last grid values.

2. Geo grid evaluation:

For a given azimuth and range instrument time, the Geo Grid (GG) delivers the position (lati-
tude/longitude), height incidence and elevation angle of this point. Since it refers to instrument times,
it does not matter which kind of product it is.

To obtain Geo Grid indexes it is only needed to divide the different times (referenced to GG reference
times tReferenceTimeUTC and tauReferenceTime) by the spacing (azimuth or range).

idx_row =t/ GG azimuth Spacing + GG ref row

idx_col =1t /GG range Spacing + GG ref col

The interpolation way is exactly the same as for Mapping Grid (linear interpolation is also sufficient):

Point 1: P, (floor(idx_row), floor(idx_col)) - lat, & lon,
Point 2: P, (floor(idx_row), ceil(idx_col)) - lat, & lon,
Point 3: P, (ceil(idx_row), floor(idx_col)) - lat, & lon,
Point 4: P, (ceil(idx_row), ceil(idx_col)) - lat, & lon,

First interpolation can take place for a constant row

i 0 floor (idx_col il G
(floor(idx_row) and ceil(idx_row)): oor (i X—co)l ceil (icx_col)
— : atce\\(\dx row), :
|at floor(idx_row) - (latz _latw) * E lon- :
(idx_col - floor(idx_col)) + lat, ceil (ch_row) - P; (lats, lons) Py (laty, lon,)
— * | T i
Ion floor(idx_row) - <|On2 - |On 1) E $
(idx_col - floor(idx_col)) + lon ¥ tat, fon
|at ceil(idx_row) = (|at/l - |at3) * :
(idx_col - floor(idx_col)) + lat,
lon =(lon,—lon.) * : :
cm\ﬂdprowl 4 ; 3 . P | , |
(idx_col - floor(idx_col)) + lon, floor (idx_row) .72 (&t 1om) -f?-(‘:ﬁt?’ lonz)
Then interpolation is done between these two interpo- lattooriox_rom.

|Onﬂoor(|dx7row)
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lated values to obtain the wanted times:
|at = (lat )_ |at ﬂoor(\dxfrovw) * (idX_rOW - ﬂOOf'(idX_rOW)) + |at
lon = (lon 10N oo ¥ (IdX_row - floor(idx_row)) + lon

ceil(idx_row, floor(idx_row)

ceil(idx_row, floor(idx_row)

NB:

1. GG points are geolocalized using a DEM so when the terrain is not smooth, the interpolated height
can be quite different from the real one and thus the position can be misestimated by several meters
depending on the terrain variations.

2. The geolocation which derives coordinates for a given instrument times uses besides the orbit, DEM
and timing information also the signal propagation corrections (range and azimuth) derived for that
specific scene and annotated in the GG. Specifically the tropospheric range delay causes slant range
shifts of several meters.

3. Mapping Grid times can be used as input for Geo Grid (GG) which delivers back the position (lati-
tude/longitude) and the height for a consistency check.

How to determine the Doppler centroid in the focussed data of Spotlight acquisi-
tions?

&

How to correctly translate raw data times to zero-Doppler times?

Here we briefly describe how the essential Doppler centroid parameters can be extracted from the
XML-formatted TerraSAR-X products and how the time system is converted from the annotated echo
receive time system to the zero Doppler time system of the focused product.

Step 1: The zero Doppler start time t,_ of the focused scene is extracted from
<levellProduct .><productlnfo><scenelnfo><start>
<timeUTC>2007-07-06T13:41:01.860822Z</timeUTC>

Step 2: The raw data time tags of the estimated Doppler polynomials are extracted from

<levellProduct ..><processing><doppler><dopplerEstimate>
<timeUTC>2007-07-06T13:41:01.284119Z</timeUTC>,

and the polynomial coefficients from the following parameter

<levellProduct ..><processing><doppler><dopplerEstimate>

<combinedDoppler>
<validityRangeMin>4.69567739437280491E-03</val idityRangeMin>
<validityRangeMax>4.76343238282169595E-03</val idityRangeMax>
<referencePoint>4_.72955488859725000E-03</referencePoint>
<polynomialDegree>1</polynomialDegree>
<coefficient exponent="0"7>1.54256856028094353E+03</coefficient>
<coefficient exponent="1"7>6.89245227436726509E+03</coefficient>

</combinedDoppler>

Remark: the Doppler centroid as a function of range time t is calculated from the parameters
f.(t} = <coefficient exponent= »0 »>+ <coefficient exponent= »1 »> *(t-
<referencePoint>)
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In this example product 47 Doppler polynomials were annotated. This number can be extracted from the pa-

rameter

<levellProduct ..><processing><doppler>
<numberOfDopplerRecords>47</numberOfDopplerRecords>

Step 3: The FM-Rate which is required to convert echo receive times to Doppler-zero times is ex-

tracted from the two annotated Doppler rates for start and end of the scene. Both Doppler rates are

given as polynomials over range:

<levellProduct ...><processing><geometry>
<dopplerRate>
<timeUTC>2007-07-06T13:41:01.967413Z</timeUTC>
<dopplerRatePolynomial>
<val idityRangeMin>4.69567739437280491F-03</val idityRangeMin>
<validityRangeMax>4.76343238282169595F-03</val idityRangeMax>
<referencePoint>4.729554888597250005-03</referencePoint>
<polynomialDegree>3</polynomialDegree>
<coefficient exponent= »0 »>-4.925443516706947785+03</coefficient>
<coefficient exponent= »1 »>1.065484203835067345+06</coefficient>
<coefficient exponent= »2 »>-2.78686983145142853%+08</coefficient>
<coefficient exponent= »3 »>1.11414280644123263F-03</coefficient>
</dopplerRatePolynomial>
</dopplerRate>

For the purpose of time correction it is sufficient to use the average of the two zero order coefficients
for the whole scene.

Step 4: The echo receive time tags of the Doppler polynomials are converted to Zero Doppler times of
the focused data as described in the equation

foc (traw )
t —t + DC \*RAW
SSC RAW F M



