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1 Introduction

1.1 Purpose

This document defines the format of the level 1b product components as generated by the PAZ SAR
Processor PSP. In that sense it details the image file and preview data representation and gives a com-
prehensive list of the product annotation parameters of the main output product.

This document is structured as follows:

Chapter 1 introduces to the structure and scope of the document.

Chapter 4 gives an overview of the level 1b product format.

Chapter 5 describes the structure of the delivered level 1b products.

Chapter 6 describes the binary data format of the image components (GeoTIFF and COSAR).
Chapter 7 lists further product components (e.g. quicklooks, auxiliary raster files).

Chapter 8 details the parameter annotation components.

Chapter 9 provides some examples on how to use the annotation parameters.

1.2 Scope

The document at hand specifies the format details of products generated by the PSP, it does not make
any assumptions on the availability of certain modes, product variants or calibration parameters for the
PAZ system listed herein. It is also not a specification of any SAR product performance parameters. The
annotation format specification is thus not restricted to the nominal products and may hence comprise
parameter enumeration values which exceed the variants of the SAR products generated by the PSP.
These are kept for completeness, tests and in order to allow future extensions without recoding of
product readers.

This specification is restricted to the main level 1b product component generated by the PSP. Any addi-
tional files — e.g. for administrative or workflow control purposes which may be generated and/or deliv-
ered along with it are beyond its scope. A prerequisite for the validity of this specification for the PSP
level 1b products is nominal PSP SAR processing based the provision of its interface files and products in
compliance with the [R6].

This document is derived from the TerraSAR-X level 1b product format specification written by the same
author. It is intended to maintain full compatibility of PAZ and TerraSAR-X level 1b product formats for
product readers. This is however limited by the necessary extension of names, enumeration types and
optional parameters to new parameter ranges.
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2 References

2.1 Applicable documents

N/A

2.2 Reference documents

The following documents, though not formally part of this document, amplify or clarify its content.

Document ID Document Title Issue
[R1] GeoTIFF Format Specification
GeoTIFF Revision 1.0, Specification Version 1.8.1
N. Ritter and M. Ruth; 1995
[R2] TIFF Revision 6.0 Specification
Final — June 3 1992
[R3] TX-GS-DD-3302 TerraSAR-X Basic Product Specification 1.6
[R4] TX-GS-DD-3303 TerraSAR-X Experimental Product Description 1.4
TX-GS-DD-3307 TerraSAR-X Level 1b Product Format Specification 1.3
[R5]
[R6] PZ-DLR-ID-3001 PAZ SAR Processor Interface Control Document 1.0
[R7] PZ-DLR-ID-3004 Orbit and Attitude Interface Specification for PAZ SAR Processor 1.0
[R8] PZ-DLR-ID-3002 SAR Level 0 Product Interface Specification for PAZ SAR Processor 1.0
[R9] PZ-DLR-ID-0001 DLR Product and Data Conventions for PAZ 1.0
[R10] | PZ-DLR-ID-3005 Auxiliary Product Specification for PAZ SAR Processor 1.0
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3 Terms, definitions and abbreviations

3.1 Terms and Definitions
N/A

3.2 Abbreviations

Abbreviation Meaning

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

I0CS Instrument Operational Characterization Set (for PSP)
ISLR Integrated Sidelobe Ratio

IRF Impulse Response Function

LO Level O Product

L1b Level 1b Product

MGD Multi Look Ground Range Detected
N/A Not Applicable

PRF Pulse Repetition Frequency
PSLR Peak Sidelobe Ratio

PSP PAZ SAR Processor

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
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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

UPS Universal Polar Stereographic
UTM Universal Transverse Mercator

\ Vertical Polarization

XML Extensible Markup Language
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4 Level 1b Product Format Rationale

The variety of level 1b product types generated by the PSP (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 8 the parameters are
given in a XML formatted annotation closely following the one of TerraSAR-X and similar to the one
implemented for Radarsat-2 and to the one proposed for Sentinel-1. The PAZ SAR product annotation is
however much more comprehensive due to variable imaging modes and additional instrument capabili-
ties. Nevertheless, one branch of the main product annotation component contains all the basic infor-
mation 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 matri-
ces 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 de-
scribed 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 instruments
auxiliary product, the orbit product and the attitude product used for processing. Details on those prod-
ucts can be found in [R7], [R10].

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 TerraSAR-X and Radarsat-2. It allows annotating map projection parameters as TIFF tags in the
image layers. Details are given in chapter 6. Quicklooks are provided in the common TIFF format.

In complex products (SSCs), the individual bursts of each ScanSAR beam are stored together in one in-
dividual 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 PSP image data of all modes. The structure
and content of such a COSAR file, containing complex focused ScanSAR bursts of one beam, is de-
scribed in chapter 6.

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 geocoded
products.
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5 Product Delivery Package

This chapter describes the delivered product package. The package directory structure and the file nam-
ing 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 an-
notation 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.

5.1 Product Structure and File Names

Upon delivery, the level 1b products may be packed or supplemented by additional administrative in-
formation. These packages and the delivery mechanisms are not specified in this document.

The folders hosting the level 1b products are conveniently named using a fixed product naming conven-
tion. The directory structure and components of the level 1b product itself are indicated in Figure 5-1.
Table 5-1 gives an overview of the relevant file name constituents.



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 11 of 309

PAZ1_SAR__AAA _BBBB_CC_D_EEE_XXXXXXXXTXXXXXX_YYYYYYYyyTyyyyyy

PAZ1_SAR__AAA_BBBB_CC_D_EEE_xXXXXXXXXTXXXXXX_YYYyyyyyyTyyyyyy.xml
¥//—\
DS

ANNOTATION % ]

... additional annotﬁaﬁ?ifiiil»ews <«
7777777777777

IMAGEDATA IMAGE_FF_GGG_[beam ID]( .tif or.cos) -
D S

PREVIEW QL_FF_GGG_[beam ID].if ]

COMPOSITE_QL.tif “—
BROWSE tif <+
MAP_PLOT.png <+
S
AUXRASTER MAPPING_GRID.bin P
GIM.tif D —
777777777777777 DEM_MAP.tif pa—
SUPPORT ; README.txt
‘ \-/\
,,,,,,,,,,,,,,, documentation, XS/I»D»»s/,’ tools

Figure 5-1: Directory structure and files of the PAZ Level 1b Product.
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i DLR

In Figure 5-1, the yellow color indicates components of the product directory which may include some
documentation on the delivered product (e.g. 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 sup-

plemental components are marked with dashed lines. Additional image layers (e.g. polarimetric chan-
nels) are colored magenta. The components which exist only for projected or geocoded products are
indicated with blue color. Additional files not included in this figure may also be present. Relevant for
each individual product is always the product components index in the main annotation file.

The main annotation file in the product directory carries the product name with the extension “ .xm1".
The file naming scheme is outlined here using constituents (e.g. AAA) which are separated by under-
scores (“_"). Note again that only the main annotation file / product naming follows the specified con-
vention 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 Values/Example | Remark

L1b product names:

- mission & satellite ID PAZ1 three letters + number

- 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.

CC imaging mode SM, SC, SL, HS example: HS for High-
Resolution SpotLight

D polarisation mode S,D, T,Q example: D for Dual polariza-
tion mode

EEE antenna receive configura- | SRA, DRA SRA for single-receive an-

tion tenna

DRA for dual-receive antenna

XXXXXXXX TXXxxxX | UTC start time - format:
YYYYMMDDThhmmss

yyyyyyyyTyyyyyy |UTC stop time - same

Variable parts of the product component file names:

FF polarization channel im- | HH, HV, VH, VV | TxRx polarization
age layer
GGG geometric (antenna re- SRA, geometric layers for DRA/ATI
ceive channel) image layer FWD, AFT mode (forwarq and after).
QuadPol data is processed
with the “SRA"” geometric
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phase center offset (thus 0).
[beam ID] elevation beam configura- | e.g. strip_007, Identifying the different im-
tion ID scan_009, ... age layers for each subswath

of (complex) ScanSAR prod-
ucts (e.g. strip_009,
strip_010, strip_011 and
strip_012).

Table 5-1: File name constituents.

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
o .cos” for the COSAR image format specified herein
e " _pin” for a binary raster file

hd -png,

.txt” for standard PNG and text files.
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6 SAR Image Raster Files
6.1 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 software
packages (see http://www.remotesensing.org/geotiff/geotiff.html ). Large files which would exceed the
4GB limit are compressed using the standard TIFF packbits algorithm.

The GeoTIFF format version 1, key revision 1.0 as specified in [R1] 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 PSP are listed in Table 5-1 using the conventions of [R1]. The TIFF Revision 6.0 tags used are
given in Table 6-2 (see [R2]).

GeoTIFFs main information, the transformation of the raster coordinate system to the target model co-
ordinate 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 Ax4 transformation matrix between raster and model
“space” (only 2 dimensions used)

GTMode I TypeGeoKey This GeoKey defines the general type of model coordinate
system to which the raster will be transformed: e.g.
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.g.

GCS_WGS_84
GeogL inearUnitsGeoKey Geocentric linear units for the defined GCS: e.g.
Linear_Meter
GeogAngularUnitsGeoKey Geocentric linear units for the defined GCS: e.g.

Angullar_Degree

Annotation for UTM / UPS Projection
ProjectedCSTypeGeoKey The number of the UTM zone with N or S for North and
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Document Title

South: e.g. PCS_WGS84_UTM_zone_30N

ProjCoordTransGeoKey

e.g. CT_TransverseMercator or
CT_PolarStereographic

ProjectedCSCitationGeoKey

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

ProjNatOriginLongGeoKey

(-177...177 deg)

ProjNatOriginLatGeoKey

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

ProjScaleAtNatOriginGeoKey

e.g. 0.9996 for UTM

ProjFalseEastingGeoKey

e.g. 500000.0 m

ProjFalseNorthingGeoKey

e.q.0.0m

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 O® 0.00"E)

Table 6-1: GeoTIFF tags and keys

TIFF Tags and Keys

Value Code / Example

ImageWidth image width

ImageLength 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 6-2: TIFF tags and keys
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6.2 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 is stored in n beam files. There are 1
to 4 files for each of the polarization channels in the a full polarimetric data set. 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 compensate the
different burst width and also the smaller azimuth extent in near range of each burst. For a system
which uses the Total Zero Doppler Steering, the excess in storage space is marginal. The SAR data sam-
ple validity and position annotation is interspersed in a way that a simple visualization of the entire file
as a rectangular matrix is not spoiled by the misinterpretation of the annotation 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.

The following figures give an overview of the COSAR file format. Figure 6-1 outlines the storage of the
bursts in one matrix. Figure 6-2 and Figure 6-3 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 6-4. Figure 6-5 shows the actual storage order of the entire file. Figure 6-6 and
Figure 6-7 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 6-8. Figure 6-9 sketches the interrelation of COSAR positioning information
and product annotation for a complex ScanSAR product.
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range >
Annotation

SAR data burst 1

Annotation

SAR data burst 2

Annotation

SAR data burst 3

Annotation

yinwize
SOo—~"®~033 >

SAR data burst 4

Annotation

SAR data burst 5

\/

Figure 6-1: 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 direction
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 number 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 sample
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 “com-
pressed” 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.

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. In case of a deskewed storage, ASRI is constant for all columns of a burst.
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azimuth -

E NN R RN
annotation valid sample \\ invalid
sample

Figure 6-2: 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 window
start time (echo window position EWP) shifts within one burst - which are not foreseen for ScanSAR 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 w R2 | R3 | R4 | RS \\%&\ N
annotation valid sample \\\\\ isnavrz::lri)(lje

Figure 6-3: 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.
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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 sam-
pling (its rate is approx. 330MHz) of the bursts first range sample with respect to the reference
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 6-4). 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 110MHz).

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 inter-
ferometric 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 interfer-
ometric processing of complex ScanSAR (and SpotLight) data. They are not contained in Figure
6-4. 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 %/A// A%/ALRJ{ A1,R5

RSFV | RSLV K /AZ,RZ A2,R3|A2,R4|A2,R5

RSFV | RSLV %/AS,RZ A3,R3|A3,R4|A3R5
1

yinwize

RSFV | RSLV |A4,R1|A4,R2 A4,R3/,

v
v RS:FV RSLV %z/ //W A5 R3 Wyﬁ

Figure 6-4: 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 annotation.
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 order
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 “misin-
terpret” 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 separating the
burst images. The 32 bit items are stored in range line by range line order, see

Figure 6-5.
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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 annotation line 2, burst |l——— p»—
|
BIB RS Bl FILLER | FILLER | ASRI ASRI ASRI I
|
'_ __________ —_—— e - —_—— e — e — —_ = —_—— e — — = —_l
— P annotation line 3, burst 1 - annotation line 4, burst |l ———  p»—
|
FILLER | FILLER | ASFV ASFV FILLER | FILLER | ASLV ASLV ASLV I
|
'_ __________ —_—— e —— — — — — — — — — — — —— —_—— e —— — — — — — — —— —_—— e —— — — — — — — —— |
— P range line 1, burst 1 - range line 2, burst 1 1
555554454%5%% Z i
RSFV / RSFV RSLV A2,R2(A2,R3
%4 Z |
'_ __________ —_—— e - —_—— e — e — —_ = —_—— e — — = —_l
— P range line 3, burst 1 - range line 4, burst 1 1
[ |
RSFV WA3,R2 A3,R3 RSFV RSLV |A4,R1[(A4,R2|A4,R3 /// I
|
'_ __________ —_—— e - —_—— e — e — —_ = —_—— e — — = —_l
— P range line 5, burst 1 P annotation line 1, burst 2 1
F |
RSFV 7 : W A5R3 //// BIB RSRI RS AS Bl |
|
'_ __________ —_—— e - —_—— e — e — —_ = —_—— e — — = —_l
— P annotation line 2, burst 2 annotation line 3, burst 2 1
|
FILLER | FILLER | ASRI ASRI FILLER | FILLER | ASFV ASFV ASFV I
|
'_ __________ —_—— e - —_—— e — e — —_ = —_—— e — — = —_l
— P annotation line 4, burst 2 - range line 1, burst 2 1
F |
FILLER | FILLER | ASLV ASLV ASLV RSFV RSLV W/ ; W |
|
______________________________________________________ I
r
—

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 6-6).

-«+—yinwize

Figure 6-5: Beam file storage order

range L
deskewed
SAR image
data

~-y)nwize—,

range -
skewed
SAR image
data

Figure 6-6: 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 mar-
ginal or even zero. Thus, for convenience the SAR image data is generally stored in a deskewed geome-

try (see Figure 6-7).
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| range > | range >
§. Wj‘i"‘:" % skewed
eskewe SAR i
= SAR image = d;rtr;age
> >
V U v

Figure 6-7: Deskewed versus skewed storage organization for total zero-Doppler steered SAR instru-
ments.
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COSAR Image Coordinates and Geolocation

Figure 6-8 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 read-

able.
y= o
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i Stripmap SSC i
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S :
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c i
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Figure 6-8: Geo-grid, scene coordinates and COSAR image raster for SSCs.
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Figure 6-9 outlines the positioning of 4 deskewed bursts without squint of 2 beams of a ScanSAR se-
quence 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 de-
pend on the actual commanded ScanSAR cycle and the corresponding processing parameters.

= Q.
@ 2
*j; Scene of Complex ScanSAR Bursts i
/ <« Last Pixel
@ @ @ @ ) o @ @
|
@ e e ) ® o 9 o @
@ o @ () @ ? i HHEEEE, (beam, burst)
{2 1) f index
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ASRI (2,.2)2—— - gl BIOTHE L e
@ ® {;{ 4 look area

Row (i)

Range time tau

l@ ii i
an |
:ASRI (1 2}-—>;

Loy

COSAR burst
bounderies

RSRI(2,2)

Scene corner coordinates

= 4—First Pixel

Column (j)

Grid reference time

Azimuth time t

Figure 6-9: Hypothetical ScanSAR SSC burst positions from COSAR annotation on a (virtual) common
raster.
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7 Further Product Components
7.1 Auxiliary Raster Files

7.1.1 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.g. possible to trace (or reverse)
the calibration corrections which were applied in slant-range geometry for the detected products. The
mapping grid is in given plain binary format with two 32 bit floating point values for each sample. De-
tails (e.g. extent, spacing) will be annotated in the mappingGridinfo section of the actual product.
Figure 7-1 depicts the relation between the geo-grid annotation (red dots) of the scene (yellow) and the
mapping grid (green dots) of the GeoTIFF image frame for projected and geocoded products.

| SSC
® oo /ee o e @ o o o @
3 e ¢ o o ¢ 6 .0 o o o o »
t o o /& & o o o o o e o
[®)] i3
£
'8 o o (@] (@] (@) @) @) (@) P T PR :
8 (t, tau) at pixel(i,j)
1)
O @ & & & & & »
o/ o o o =
SC\ - . I;
& Scene corner coordinates |
Be |
P ‘ (Iat, lon, inc, ...) at (t, tau) ‘
\ & i
®
N e
N o
= ® ° ®
. i
. ¥ i |
20 Column (j)
. ® ° GeoTlFF Frame
East .

Figure 7-1: Mapping grid, geo-grid, scene and image frame raster.
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7.1.2 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 condi-
tions as detailed in [R3]) 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 identical
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.

7.1.3 Common Files

The PSP products contain RGB 24bit colour composite files which visualize the image speckle statistics, a
8bit quicklook which is scaled to an absolute amplitude value (i.e. a “calibrated” quicklook) and the
standard deviation of the image data in 16bit. All these are provided as GeoTIFF and accompanied by
kml files. For ScanSAR data, these files are generated for each beam separately. For geocoded SE prod-
uct variants, the statistic visualization image may reach up to approx. T00MB in file size — depending on
the mode.

7.2 Image Preview Files

7.2.1 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 represen-
tation.

The composite colour coded quicklook for polarimetric acquisitions uses a true colour 24bit TIFF format.
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 representa-
tion with an effective depth of 8 bit only.

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

7.2.2 Map Plot
A coarse geographical map showing the footprint of the scene as a low resolution image.
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8 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 de-

pending on the product variant (e.g. ScanSAR or Spotlight parameters). Those alternatives are denoted
by the “choice” symbol. XML sample sequences resulting from the given schemes are then

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

</missioninfo>
<acquisitioninfo>

</acquisitioninfo>
</productinfo>

<platform>
<orbit>

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

</stateVec>
<stateVec ...>

</stateVec>
</orbit>

</pIatfo¥m>
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8.1 Main Annotation Component

levellProduct
generalHeader
| general header of XML files
productComponents
annotation, imageData, pointers to the listed product components.
auxRasterFiles, quicklooks,
compositeQuicklook,
browselmage, mapPlot
productinfo
generationinfo key parameters of the product generation and
delivery
missioninfo mission and orbit parameters at start of scene
acquisitioninfo 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, projectedl-
magelnfo, geocodedlmagelnfo

specific information for SSCs, detected and geo-
coded products (e.g. image frames and coordi-
nates).

setup
orderinfo, inputData, process- | screeningand processing chain setup and control
ingSteps parameters, 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 parame-
ters
processingParameter range and azimuth processing parameters
processingFlags flags indicating which processing steps have been
performed
instrument

radarParameters, settings

sensor specific parameters at the time of the data
acquisition

calibration

calibrationData

input parameters used for calibration of this prod-
uct

nominalGeometricPerformance

nominal performance parameters for this product
variant

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
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referenceData geometric layout of the platform
orbit mainly relevant segment of the orbit file
attitude mainly relevant segment of the attitude file

productQuality

rawDataQuality, auxDataQual- summarize the image and data quality. Indicates
ity, processingParameterQual- | |imits and raises flags if violated.
ity, imageDataQuality, limits

Table 8-1: Overview of main segments and hierarchical structure of the main product annotation file

Schema levellProduct.xsd

element levellProduct
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diagram

'generaIHea(Ier

General XML Header
Skructure

—| produstComponents

Lists and points ta the product
components,

productinfo

General mission, scene and
irnaging mode related
pararneters, Basic
infarrnation on the product
cantent and Farrnat,
Characterizing the processing
made (2.9, MET made],

productSpecific

Specific infarmatian For
55025, detectad and
geccaded products,

setup

Sereening and processing
chain setup and control
pararnetars, input data and
relewant saftware used.

processing

Processar and praduct

= == canfiguration parameters and
pararneters of the data

This ML file cantains the determiined during screening

mieta data of level 1 and processing,

processed SAR products

‘E\

Sensor specific parameters at
the (kawe data) tinne af the
data acquisition,

calibration

The base Far the application
of radiometric and other data
carrections, Marninal
petfarmance waluas For
quality assessment,

K

)

Paolyrnomials charactetizing
the expected noize in each
image layer, Expressed az
azimuth tirme tagged range
palynomials, To be used
with geagrid For non-55C
praducts,

State wectars and geormetric
layout af the platform used
far the processing,

productuality
Summatizes the image and

data quality, Indicates limits
and raises Aags if vialated.

properties | content complex

children | generalHeader productComponents productinfo productSpecific setup processing instrument calibration noise
platform productQuality
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annotation

element levellProduct/productComponents

diagram

properties

children

annotation

documentation This XML file contains the meta data of level 1 processed SAR products

——————
v

1.0
pointar ko the annatatian
Filel=). Al may point ta the
zame file sehich includes the
respective tags, Further
annatation Ales may be

added,
]
1.0

Zontaining one or more
polariretric channels in
separate binary data
rnatrices, For DR& rmade
gearnetric layers are
contained. Crata Format iz 16
bit integer For geccoded
praducts and 16 [ 1F bit
integer cornplex far S5Cs,
ScanSAR S5Cs are stored in
separate TOSAR Fles For
sach beamn,

productComponents EI—(-'"-:EI— ] 0. )
a.q, the Geacoding Mapping

Lists and paints ta the product
COMMPOREntS,

isRef 0
content complex

Gitid, an Incidence Angle
Mazk [Incidence angle Far
aach image pizel deriwed
From DEM [EEC anlyl)
andiar DEM Mazk (Coarse
grid enumerating the DEM
uzed For geacoding),

quicklooks [
|

v
1.m
Rescaled images of each
image layer readable with
comnrnon toals For catalaguing
and quality control purposes,

—| compositeGuicklook

One colour coded and scaled
quicklook For all polarirnetric
channels and the entire scene,

—| browselmage

One low resolution quicklook

Geographical rmap showing
the image Fookprint,

annotation imageData auxRasterFiles quicklooks compositeQuicklook browselmage mapPlot

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

diagram =

type

annatation Ale bype (e, this
file = MAIM, gealocation
gtid = GECREF, ...) which

" may be supplemented by
annotation ; CE'_ Geacoding oF ather
annotation files, Size iz -1 For

pointer ko the annotation tvpe MAIM which points ta
file(z), All may point to the iI;!I;EIF. ¢

same file which includes the
respective tags, Further
annotation files may be Afile
addad,

pointer ko product
COMponants

properties isRef 0
content complex

children | type file

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 =

ype

annatation Ale type (e, this
file = MAIM, gealocation
grid = GECREF, ... which
may be supplernented by
Geocoding or other
annatation Ales, Size is -1 for
type MAIM which points to
itzelF,

type | restriction of string255

properties isRef 0
content simple

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
fpolLayer
Containing one ar rmaore - .,'-E-|;é;;|:|;|-[|- 1:
poladrmettic channels in [ i
separate binary data nernonics for the elewation
rnatrices, For DRA mode bearns, Bearn IDs of 2ach
geornetric layers are COSAR Ale For ScanSaR
contained, Crata Farmat iz 16 _@E‘_ 55 compler product only,
bit integer For geacoded
products and 16 § 16 bit it bl
integer cornplex for S5Cs, - - DRAoffset !
ScanSAR SSCs are stored in | TESSSSARAnnS
zeparate COSAR FAles For SRA, DRAFore, DRAAR:
sach bearm, indicates geornetric (ATL)
lavers (not quad pol
channels)
Ml
pointer ta praduck
COMMPOnEnts
properties isRef 0
content complex
children | polLayer beamID DRAoffset file
attributes | Name Type Default Fixed Annotation
layerindex xs:unsignedint 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

type

properties

facets

annotation

Mnernonics For the elewation
bearns, Bearn IDs of 2ach
COSAR file For ScanSAR
S5 complex product only,

string20

isRef 0
content simple

maxLength 20

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

only.

element levellProduct/productComponents/imageData/DRAoffset
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diagram =
DRAoffset

SR, DRAFore, DRAAR:
indicates gearnettic (4TI
layers (ot quad pal
channelz)

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

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

element levellProduct/productComponents/auxRasterFiles

diagram
2,3, GIM Incidence Angle

- Mask (EEC products),

auxRasterFiles [ mappiEI::; gn-,f,:,r DE“%
- ) coverage Mask

2,3, the Geocoding Mapping

Gtid, an Incidence Angle

Maszk [Incidence angle For

each image pixel derived .

fram DEM [EEC anlyT) pointer to product

andfor DEM Mask [Coarse COMMponents

grid enurnerating the DEM

used far geocading),

properties isRef 0

content complex
children | type file

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 =

ype

&.g. GIM Incidence Angle
Maszk ([EEC products),
rnapping qrid or DEM
coverage Mask

type | string255

properties isRef 0
content simple

facets | maxLength 255

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

element levellProduct/productComponents/quicklooks
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diagram -
B attributes
[ ] layerindex
fpolLayer

quicklooks [ HH, HY, ...

Rescaled irmages of each =T ¥

irmage layer readable with s !]l_f.:i‘i_l‘!]_ll_]_ !

cornrnon taals Far catalaguing

h bearn IDs of each COSAR
and quality contral purposes, File For SoanSAR SO0
_E)E'_ Carnplex Product anly
- “DRAoffset |
SRa, DRAFore, DRA&AR
indicates geornetric (ATI)
layers (ot quad pol)
Lfile
pointer ta product
COMMpOREnts
properties isRef 0
content complex
children | polLayer beamID DRAoffset file
attributes | Name Type Use Default Fixed Annotation

layerindex xs:unsignedint required

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

element levellProduct/productComponents/quicklooks/beamID

o

beann IDs of each COSAR
fle Far ScanSAR S5C
Carnplex Product anly

type | string20

properties isRef 0
content simple

facets | maxLength 20

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

element levellProduct/productComponents/quicklooks/DRAoffset

diagram =
DRAoffzet

SR&, DRAFare, DRAAR

indicates geornetric [ATI)
lawers (not quad pol)

type | restriction of xs:NMTOKENS

properties isRef O
content simple
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facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

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

element levellProduct/productComponents/compositeQuicklook

diagram
. compositeQuicklook [%]—(—m—jEl—Lﬁle

One colour coded and scaled pointar to product
quicklook For all polarirnetric comnponents
channels and the entire scene,

properties isRef 0
content complex

children | file

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

element levellProduct/productComponents/browselmage

diagram
J browselmage E]—(_'"_E_' Lfile

One love resolution quicklaok puainter to product
COMMPOnEnts

properties isRef 0
content complex

children | fi

annotation | documentation One low resolution quicklook

element levellProduct/productComponents/mapPlot

diagram
J mapPlot E :EI—L1| file

Geographical map showing pointer ta product
the irmage Footprint, COMApOnents

properties isRef 0
content complex

children | fi

annotation | documentation Geographical map showing the image footprint.

element levellProduct/productinfo
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diagram

properties

children

annotation

productinfe [—]

General miszion, scene and
irmaging rnode related
pararneters, Basic
inforrnation on the product
content and Formnat,
Characterizing the processing
rmode (2.9, MRET mode)],

isRef 0
content complex

—| generationinfo

key parameters of the
product generation and
delivery

missioninfo

riszion and orbit pararnaters
at start of scene

—| acquisitioninfo

SAR zensar configuration
and instrurnent rades during
acquisition

—| productVariantinfoe

product watiant description

—| imageDatalnfo

image layer Formnat

scenelnfo

time and scene location
inFattnation

previewinfo

Quicklook information

generationinfo missionInfo acquisitioninfo productVariantinfo imageDatalnfo scenelnfo previewInfo

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

properties

children

annotation

—Flogi{:aletluc’tID |

logical IC

—Freceivingﬂta‘tion |

identifiar

—FlevelﬂProcessingFacility |

—FleveHProcessingFacility |

generationinfo E'_(‘“"E——Fur1:-l.|ncI0|:rerationsTy1:-e |

key parameters of the lewel 1b user products are only

Er‘-]'_d'-":t generation and foreseen with entry operational
elivery

Etlelivendlﬂo

2.3, MRET processed

E{:O-ﬂy'l'igl'l'ﬂl]fi}

general copyright rernar:

qualityinfo

isRef 0
content complex

logicalProductID receivingStation levelOProcessingFacility levellProcessingFacility groundOperationsType
deliveryInfo copyrightinfo gualitylnfo

documentation key parameters of the product generation and delivery

element levellProduct/productinfo/generationinfo/logicalProductID

diagram

type

properties

facets

annotation

Floui{:alProtlucﬂD

logical I

string1024

isRef 0
content simple

maxLength 1024

documentation logical ID

element levellProduct/productinfo/generationinfo/receivingStation

diagram

type

properties

facets

annotation

Freceivinuﬁta‘tion

identifier

string20

isRef 0
content simple

maxLength 20

documentation identifier
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element levellProduct/productinfo/generationinfo/levelOProcessingFacility

diagram | [= - —
rlevelﬂPm{:essmgFa{:llrty

type | string20

properties isRef 0
content simple

facets | maxLength 20

element levellProduct/productinfo/generationinfo/levellProcessingFacility

diagram = - —
|_Ie'u'el1 ProcessingFacility

type | string20

properties isRef 0
content simple

facets | maxLength 20

element levellProduct/productinfo/generationinfo/groundOperationsType

diagram | [= -
|_groumlﬂperatmnsTm}e

level 1b user products are only
Foresean with entry operational

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

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

&.3. MRET proceszad

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation e.g. NRT processed

element levellProduct/productinfo/generationinfo/copyrightinfo
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diagram = .
copyrightinfo

qgeneral copyright rernark

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation general copyright remark

element levellProduct/productinfo/generationinfo/qualityInfo

diagram

~ qualitylnspection

The PSP processar intemnal
autarnatic quality contral
result: e.g.
AUTS_APPROVED or
MOT_APPROMVED, The
qualitylnfo [T']_(_....._ latter may result From lirnit

vialations which are nat
neceszarily impaiting the
product quality but are
brought ta 2 Q& operatars
attention,

e LT
L
'

properties isRef 0
content complex

children | qualitylnspection gualityRemark

element levellProduct/productinfo/generationinfo/qualityIinfo/qualitylnspection

diagram = - -
|_l:|llﬂlll‘_'y"|I15|}e{:tIOIl

The PSP processar intemal
aukarnatic quality contral
result: 2.,
AUTS_APPROVED or
MOT_APPROVED, The
latter may result Frorm limit
wiolations which are not
niecessatily impairing the
product quality but are
braught ta 2 G4 operators
attention,

type | restriction of string255

properties isRef 0
content simple

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

annotation | documentation The PSP 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.
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element levellProduct/productinfo/generationinfo/qualityIinfo/qualityRemark

diagram | = -
qualityRemark

type | string1024

isRef 0
content simple

properties

facets | maxLength 1024

element levellProduct/productinfo/missioninfo

diagram =
mission

P&Z-1,, ... indicates which
instrurnent acquired this
produst,

~orhitPhase

orbit phaze, E.q.

-1 prelaunch phaze

0 launch phase [LECF)
1 norninal Crbit

2

EcrrllnitC:,..r{:Ie

missioninfo | ==

rniszion and orbit pararneters
at start of scens

cyele number

absolute orbit nurnber at
statt of scene

relative orbit nurnber

“numOrbitsinCycle |

T

niorninal nurnber of orbits per
cyele

E1:'-rhnit[lire|[:ticrn

ascending § descending Aag

isRef 0
content complex

properties

children | mission orbitPhase orbitCycle absOrbit relOrbit numOrbitsinCycle orbitDirection

annotation | documentation mission and orbit parameters at start of scene

element level1lProduct/productinfo/missioninfo/mission

diagram =
mission

P&Z-1,, .. indicates which
inskrurnent acquired this
product,
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type | string20
properties isRef 0
content simple
facets | maxLength 20
annotation | documentation PAZ-1,, ... indicates which instrument acquired this product.

element levellProduct/productinfo/missioninfo/orbitPhase

diagram = -
orbitPhase

orbit phase, E.q.

-1 prelaunch phaze

0 launch phase [LECF)
1 norninal it

E

type | xs:int

properties isRef 0
content simple

annotation | documentation orbit phase. E.g.
-1 prelaunch phase
0 launch phase (LEOP)

1 nominal Orbit
2

element levellProduct/productinfo/missioninfo/orbitCycle

diagram | = -
orbitCyele

cycle numnber

type | xs:int

properties isRef 0
content simple

annotation | documentation cycle number

element levellProduct/productinfo/missioninfo/absOrbit

diagram

abzalute orbit nurnber at
start of scens

type | restriction of xs:int

properties isRef 0
content simple

facets mininclu--1
sive

annotation | documentation absolute orbit number at start of scene

element levellProduct/productinfo/missioninfo/relOrbit
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o

relative orbit nurnber

type | xs:int

properties isRef 0
content simple

annotation | documentation relative orbit number

element levellProduct/productinfo/missioninfo/numOrbitsinCycle

diagram = -
|_nl.|n'|0rhrtsInCy{:Ie
niorninal numnber of orbits per
cyele
type | xs:int

properties isRef 0
content simple

annotation | documentation nominal number of orbits per cycle

element levellProduct/productinfo/missioninfo/orbitDirection

diagram = — -
orbtDirection

ascending § descending Aag

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration ASCENDING
enumeration DESCENDING
enumeration UNDEFINED

annotation | documentation ascending / descending flag

element levellProduct/productinfo/acquisitioninfo
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diagram =
SENsor

sensor identifier: SAR

SM, 52, HS, 5L

lookDirection

W 1)

left | right

—E antennaReceive Configuration

- SE& | DR
acquisitioninfo EI—E)EI— !

SAR zensar configuration —EI]‘NHTiSHﬁOIIMO{lE |
and instrurnent mades during
acquisition single | dual | twin | quad

—| polarisationList

polarization layer list (HH,
W, HY, WH)

—FelevaticrnBeamC-:rlrﬁguration |

bearn idenfication

—| imagingModeSpecificinfo

Bearn infas For the different rmodes

properties isRef 0
content complex

children | sensor imagingMode lookDirection antennaReceiveConfiguration polarisationMode polarisationList
elevationBeamConfiguration imagingModeSpecificlnfo

annotation | documentation SAR sensor configuration and instrument modes during acquisition

element levellProduct/productinfo/acquisitionIinfo/sensor

diagram =
SENnsor

senzar identifier: SAR

type | string20

properties isRef O
content simple

facets | maxLength 20

annotation | documentation sensor identifier: SAR

element levellProduct/productinfo/acquisitioninfo/polarisationList

diagram =
J polarisationList [%]—(—m—:EI—EpoILayer “

polarization layer list (HH, 1..00
WAL HAW, WH) HH, HY, ..,
properties isRef 0

content complex
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children | polLayer

annotation | documentation polarization layer list (HH, VV, HV, VH)

element levellProduct/productinfo/acquisitioninfo/elevationBeamConfiguration

diagram = - .
|_elevatlonﬂeami:onﬁguratlon

beann idenfication

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation beam idenfication

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo

diagram

imagingModeSpecificinfo E]—(J 3 [

Bearn infas For the different rodes

scanSAR

spotLight

properties isRef 0
content complex

children | stripMap scanSAR spotLight

annotation | documentation Beam infos for the different modes

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/stripMap

diagram =
J stripMap E]—(‘“":El—l: azimuthBeamliD

azirmuth bearn ID

properties isRef 0
content complex

children | azimuthBeamID

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

diagram |
azimuthBeamlD

azirnuth bearn I

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation azimuth beam ID

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR
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diagram =
—|_numher0ﬂ3eams |

tatal nurnber for ScanSaR
rade (je, )

lists the 4 ScanSAR
elewation bearns

—|EazimuthB-eaml[l
scan E'_( E_ azirnuth beam ID

in COSAR File

properties isRef 0
content complex

children | numberOfBeams beamList azimuthBeamID numberOfBursts burstindexLast burstindexFirst

levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/numberOfBeams

element
diagram | =
rllllnllrerOfBeams
total nurnber For ScanS AR
rmade e, 4
type | xs:int

properties isRef 0
content simple

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

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificInfo/scanSAR/beamList

diagram - =
- fcami |

lists the 4 ScanSAR 1.0
elewation bearns

properties isRef O
content complex

children | beamID

annotation | documentation lists the 4 ScanSAR elevation beams

element

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

o
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type | string20

properties isRef O

content simple

facets | maxLength 20

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/azimuthBeamID

diagram =
azimuthBeamlD

azirnuth bearn 1D

type | string20

properties isRef O
content simple

facets | maxLength 20

annotation | documentation azimuth beam ID

element
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/numberOfBursts

diagram =
rllllnllreerBl.lrsts

ScanSaR

type | xs:int

properties isRef 0
content simple

annotation | documentation ScanSAR

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificInfo/scanSAR/burstindexLast

diagram =
| burstindexLast

in COSAR Al

type | xs:int

properties isRef 0
content simple

annotation | documentation in COSAR file

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificInfo/scanSAR/burstindexFirst

diagram = -
burstindexFirst

in COSAR File

type | xs:int

properties isRef 0
content simple

annotation | documentation in COSAR File

element levellProduct/productinfo/acquisitioninfo/imagingModeSpecificInfo/spotLight
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diagram —FnumherOfAzimuthBeams |

total nurnber for spotlight mode

—FazimuthBeaml[lFirst |

Azimuth bearn I0 of Arst
azirnuth pattem uzed,

—FazimuthﬂeamIDLas’t |

spotLight EI—[—H-—:EI—

—FazimuthsteeringﬁngIeFirst |

norninal azirmuth steering angle of frst
azimuth bearn referenced to
rmechanical boresight {nat the attitude
depending pointing), Frarm IDCS &ux
Product antanna pattern informnation in
deqree,

—FazimuthsteeringﬂmgIeLast

[dearee]

properties isRef 0
content complex

children | numberOfAzimuthBeams azimuthBeamIDFirst azimuthBeamIDLast azimuthSteeringAngleFirst
azimuthSteeringAnglel ast

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

diagram | = -
|_numl:-eerAzmluthBeams

total number For spotlight mode

type | xs:int

properties isRef 0
content simple

annotation | documentation total number for spotlight mode

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

diagram = -
|_a2|muthBeamI[lFlrst

Azirnuth bearn I0 of Ffrst
azimuth pattern used.

type | string20

properties isRef 0
content simple

facets | maxLength 20

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

element
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/azimuthBeamIDLast
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diagram =
|_az|muthBeamI[lLas’t

type | string20

properties isRef 0
content simple

facets | maxLength 20

element

levellProduct/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/azimuthSteeringAngleF

irst

diagram = - -
|_azlmuthSteermgAnuleFlrst

niorninal aziruth steering angle of first
azimuth beam referenced ta
rnechanical boresight (rat the attitude
depending pointing). Frarn IOCS Sy
Praduct antenna pattern informnation in
deqres,

type | xs:float

properties isRef 0
content simple

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/azimuthSteeringAngleL
ast

d. =

agram |:azimuthSteeringAngIeLast

[deares]

type | xs:float

properties isRef 0
content simple

annotation | documentation [degree]

element levellProduct/productinfo/productVariantinfo
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diagram =
productType

MMAEonic 2,9,
MG _SE_SM_S

—|E|1rotll.|{:1‘ufariant

S5C | MGD | GEC | EEC

. slant range, ground range,
productVariantinfo E]—(—'"—E— riap B ?

product warant description | ammmmms--o----o- 1

far geacading only: LT,
UPs

—Fresolutimﬂarialrt |

SE, RE

—Frmliometrictorre{:tion |

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

properties isRef 0
content complex

children | productType productVariant projection mapProjection resolutionVariant radiometricCorrection

annotation | documentation product variant description

element levellProduct/productinfo/productVariantinfo/productType

diagram =
productType

MAREMOnIc 2.,
MG _SE_SM_S

type | string128

properties isRef 0
content simple

facets | maxLength 128

annotation | documentation mnemonic e.g. MGD_SE_SM_S

element levellProduct/productinfo/productVariantinfo/productVariant

diagram = N
productVariant

SSC | MED | GEC | EEC

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

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

element levellProduct/productinfo/productVariantinfo/projection

diagram = —

slant range, ground range,
riap

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration SLANTRANGE
enumeration UNDEFINED
enumeration GROUNDRANGE
enumeration MAP

annotation | documentation slant range, ground range, map

element levellProduct/productinfo/productVariantinfo/mapProjection

diagram = —
| mapProjection

For geacoding anby: LT,
LIPS

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration UTM
enumeration UPS
enumeration UNDEFINED

annotation | documentation for geocoding only: UTM, UPS

element levellProduct/productinfo/productVariantinfo/resolutionVariant

diagram | = - -
rresollltlmﬂarlant

SE.RE

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration SE
enumeration RE
enumeration UNDEFINED

annotation | documentation SE, RE

element levellProduct/productinfo/productVariantinfo/radiometricCorrection

diagram = . -
rratllonletrlc!:-:rrrec’tmn

absalutely calibrated, relative
calibrated, not calibrated, ...

type | restriction of string128
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properties isRef 0
content simple

facets maxLength 128
enumeration CALIBRATED
enumeration NOTCALIBRATED
enumeration UNDEFINED
enumeration RELCALIBRATED

annotation | documentation absolutely calibrated, relative calibrated, not calibrated, ...

element levellProduct/productinfo/imageDatalnfo

diagram =
pixelValuell

comnples arnplitude and
phase, radar brightness (beta
nought)l, sigrma nought, ...

—|Eimage[lataTy11e

detectad ar complax

—Fimage[lataﬁ:rrmat |

GeaTIFF For geocoded
irmages, SOSAR For S5C
products

—FnumherﬂfLayers |

nuriber of polatzations +
DRA channels + elevation

imageDatalnfo E]—(—"'-jzl— bearns (ScanSAR)

irmage layer Formnat —Fimage[lata[lepth |

bitz per pixel [16hit detected
oF 2¢16bit cornplex)

—Fimageﬂtorageﬂnler |

e.q. row by rowe

e.q. rangelines, naorthing (For
geocaded products), 1, ...

—|E{:0IumnCorrtelrt

2., azirnuth, o

1.0
InFarrnation that rmight differ
for ScanSAR S5 beamns
bt iz the same For all
polarisations

s,

properties isRef 0
content complex

children | pixelValuelD imageDataType imageDataFormat numberOfLayers imageDataDepth imageStorageOrder rowContent
columnContent imageRaster

annotation | documentation image layer format
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element levellProduct/productinfo/imageDatalnfo/pixelValuelD

diagram

“pixelValuelD

cornples arnplitude and
phaze, radar brightness (beta
nought), sigra nought, ..

type | string128

properties isRef 0
content simple

facets | maxLength 128

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

element levellProduct/productinfo/imageDatalnfo/imageDataType

diagram =
| imageDataType

detectad ar complex

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration COMPLEX
enumeration DETECTED

annotation | documentation detected or complex

element levellProduct/productinfo/imageDatalnfo/imageDataFormat

diagram =
rlnlage[lataFormat

GeaTIFF For geocoded
irmages, SOSAR For S5C
products

type | restriction of string255

properties isRef 0
content simple

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 =
|_numheerLayers

nurnber of polatzations +
CRA channels + elewvation
beams (ScanSAR)

type | xs:int

properties isRef 0
content simple
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annotation | documentation number of polarizations + DRA channels + elevation beams (ScanSAR)

element levellProduct/productinfo/imageDatalnfo/imageDataDepth

diagram =
rlnlaue[lata[leuth
bitz per pixel [1Ebit detected
aor 2x16bit cornplex)
type | xs:int

properties isRef 0
content simple

annotation | documentation bits per pixel (16bit detected or 2x16bit complex)

element levellProduct/productinfo/imageDatalnfo/imageStorageOrder

diagram =
rlnlagestorageﬂnler

&, rowe by row

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration ROWBYROW
enumeration COLBYCOL
enumeration UNDEFINED

annotation | documentation e.g. row by row

element levellProduct/productinfo/imageDatalnfo/rowContent

diagram | =

&.. rangelines, northing (For
geocoded products], 1, .

type | string20

properties isRef 0
content simple

facets | maxLength 20

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

element levellProduct/productinfo/imageDatalnfo/columnContent

diagram =
columnContent

2,3, azirnuth,

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation e.g. azimuth, y
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element levellProduct/productinfo/imageDatalnfo/imageRaster

diagram

properties

children

attributes

annotation

& sttribuites

--------- A
[
[

— : heamiD

For ScanSAR S5Cs

~ numberfRows |

T,

numbertfColumns |

Infarrnation that might differ spacing of samples within a
Fiar ScanSAR S50 bearns rowe frarn comrnon raster [z
bt 1= t|'n_! zarne For all o ], Signs give orientation,
polarizations E.q. range sarpling,

—F{:olunmﬂpa{:ing

spacing within 2 calurnn,

_E)E'_ E.q. azimuth zampling

—Fgrot||1{IRangeHesolution |

niorninel warst case [at near range)

—Fazinurthﬂesolmion |

nioriinal

= azimuthLooks

effective number of looks

(EML)

isRef 0
content complex

numberOfRows numberOfColumns rowSpacing columnSpacing groundRangeResolution azimuthResolution
azimuthlLooks rangelLooks

Name Type Use Default Fixed Annotation

beamID string20 documentation for
Scan-
SAR
SSCs

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

element levellProduct/productinfo/imageDatalnfo/imageRaster/numberOfRows

diagram

type

properties

|;nl.|ml:-er0ﬂ-'n‘.ows

xs:int

isRef 0
content simple

element levellProduct/productinfo/imageDatalnfo/imageRaster/numberOfColumns
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diagram =
|_nl.|n'|her0fCqunms

type | xs:int

properties isRef 0
content simple

element levellProduct/productinfo/imageDatalnfo/imageRaster/rowSpacing

diagram
e & sttribuites

= 1 - !
“rowSpacing [ Counits

seconds [z] For S5Cs, meter
[r] Far projected images.

!

spacing af samplas within a
rawe Fram common raster [=
or ], Signs give odentation,
E.q. range sarnpling.

type | extension of xs:float

properties isRef 0
content complex

attributes | Name Type Use Default Fixed Annotation

units documentation seconds
[s] for
SSCs,
meter
[m] for
pro-
jected
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
. B aitriputes |

Fcolumnﬂpa{:ing E]— , units

seconds [5] For S5Cs, meter
[rr] For prajected images,

spacing within a colurnn,
E.g. azimuth sarmpling

type | extension of xs:float

properties isRef 0
content complex

attributes | Name Type Use Default Fixed Annotation

units documentation seconds
[s] for
SSCs,
meter
[m] for
pro-
jected
images.

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

element levellProduct/productinfo/imageDatalnfo/imageRaster/groundRangeResolution
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diagram = -
|_groumlRangeﬂesollmon

niorninel warst case [at near range)

type | xs:double

properties isRef O
content simple

annotation | documentation nominel worst case (at near range)

element levellProduct/productinfo/imageDatalnfo/imageRaster/azimuthResolution

diagram = -
|_a2|muthﬂesolutlon

niorninal

type | xs:double

properties isRef 0
content simple

annotation | documentation nominal

element levellProduct/productinfo/imageDatalnfo/imageRaster/azimuthLooks

diagram =
azimuthLooks

effective number of laaks

(EML)

type | xs:float

properties isRef 0
content simple

annotation | documentation effective number of looks (ENL)

element levellProduct/productinfo/imageDatalnfo/imageRaster/rangeLooks

diagram =
rangelLooks

type | xs:float

properties isRef 0
content simple

element levellProduct/productinfo/scenelnfo
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diagram =
scenell

arbit + tiring inFormation

start

tirne stamps of frst image
rowe [all processed azirmuth
tirnes should be Doppler zera
tirnes [see

imageCoordinate Typell

E

tirne stamps of last image
Fow

rangeTime

rinirnurn and magirmunn of
the bwo way slant range
tirnes over the entire (2.g.
ScanSAR) scene,

—FscenenzimuthExtem

[approxirnathy and at
rrid-range] in rneter

scenelnfo [—] ==

time and scene location
inforrnation geographic coordinates

—| sceneCenterCoord

—Fscene.ﬂwerageﬂeigm |

retar [wrt, to reference
frarne)

—| sceneCornerCoord
4

geographic comer coords of
the illuminated scene. Even
For comnplex products are
theze not naceszanily the
image Frame coordinates [due
to echo window position
shifts, ...). The irmage Frame
coatdinates of geocoded
products are given in the
geocodedImagelnfo section.

____________________________ .
-. scenelocalisationAcouracy
____________________________ 1
ervar in product placernent as difference
between ordered and achieved scene
center center cootdinates (Spatlight
rnade only]

EI'nea’atlil'ng.ﬂuigI-E:

rotation of azirmuth heading
clock wise wort, Morth at
rid-scene in degree

properties isRef 0
content complex

children | scenelD start stop rangeTime sceneAzimuthExtent sceneRangeExtent sceneCenterCoord sceneAverageHeight
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sceneCornerCoord scenelLocalisationAccuracy headingAngle

annotation | documentation time and scene location information

element level1lProduct/productinfo/scenelnfo/scenelD

diagram =
sceneld

arbit + tirning information

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation orbit + timing information

element levellProduct/productinfo/scenelnfo/start

diagram =
J “timelTC

&,
2009-03-09T20:29: 17 72241
82 in CCS0S ASCIT tine

Fortnat

“timeGPS

tirne stamps of first image
rowe [all processed azinuth
tirnes should be Doppler zern
tirnes [see

imageCoordinate Typall —FtimeGPSFra{:ﬁOI] |

integer GPS seconds

Fraction of GPS seconds

properties isRef 0
content complex

children | timeUTC timeGPS timeGPSFraction

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

element levellProduct/productinfo/scenelnfo/start/timeUTC

diagram =
J “tmelTC

2.
2009-03-09T 2002917 72241
82 in SCSDS ASCII tine
Fortnat

type | xs:dateTime

properties isRef 0
content simple

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
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type | xs:long

properties isRef 0
content simple

annotation | documentation integer GPS seconds

element levellProduct/productinfo/scenelnfo/start/timeGPSFraction

diagram = "
rtlnleGPSFramon

Fraction of GPS saconds

type | xs:float

properties isRef 0
content simple

annotation | documentation fraction of GPS seconds

element levellProduct/productinfo/scenelnfo/stop

diagram =
timeUTC

timeGPS

| stop ]

tirme starnps of last innage
P

timeGPSFraction |

properties isRef 0
content complex

children | timeUTC timeGPS timeGPSFraction

annotation | documentation time stamps of last image row

element levellProduct/productinfo/scenelnfo/stop/timeUTC
e
melTC

type | xs:dateTime

properties isRef 0
content simple

element levellProduct/productinfo/scenelnfo/stop/timeGPS
di =

type | xs:long

properties isRef 0
content simple

element levellProduct/productinfo/scenelnfo/stop/timeGPSFraction

diagram = "
rtlnleGPSFramon
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type | xs:float

properties isRef 0
content simple

element levellProduct/productinfo/scenelnfo/rangeTime

diagram = .
firstPixel

[s] mainirurn range tirne of

rangeTime [ entire Sane

rrinirnurn and magirmum of
the bwo way slant range
tirnes ower the entire (2.g.

SranSAR) scene, [=] raxirnurn Fang tirme of
entire scene

properties isRef 0
content complex

children | firstPixel lastPixel

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

[s] rainirnurn range tirne of
&ntire Soene

type | xs:double

properties isRef 0
content simple

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

element levellProduct/productinfo/scenelnfo/rangeTime/lastPixel

diagram

[=] raxirnumn rang tirme of
enkire scens

type | xs:double

properties isRef 0
content simple

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

element levellProduct/productinfo/scenelnfo/sceneAzimuthExtent

diagram | = -
rsceneAzmmthExtent

[approxirnatly and at
rnid-range] in reter

type | xs:double

properties isRef 0
content simple

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

diagram | =
rsceneRﬂngeExtent

type | xs:double

properties isRef 0
content simple

element levellProduct/productinfo/scenelnfo/sceneCenterCoord

diagram Sl

e refRow !

position inimage rowe, range
sarnple position For S5Cs,
Annotated image sample
positions For cornple:
products have only
infarrnative purposes, Al
localization is based on
tiring infarrnation,

____________ 1
[
[

L- -i= refColumn

pasition in image colurn,
Deskewsad aziruth pasition
[ASRI+index) For S5¢Cs in
CioSAR Farmat,

geagraphical latitude pasitive
toweards north

sceneCemerCoord E]—(*E—

geographic coordinates

geagraphical longitude
positive towards east

—Fazimuthrimeurc

geo coordinates are derived
frann this timinig informnation
using the corections
annotated in the geo
refarence annotation
carmpanent.

“rangeTime

geo coordinates are derived
Frann this timinig informnation
using the corrections
annotated in the geo
reference annotation
carnponent,

—|=im:itlem:e.ﬂ|.ngle |

incidence angle

properties isRef 0
content complex

children | refRow refColumn lat lon azimuthTimeUTC rangeTime incidenceAngle

annotation | documentation geographic coordinates
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element levellProduct/productinfo/scenelnfo/sceneCenterCoord/refRow

diagram

pasition in image row, range
zample position For S5Cs,
Annatated image sample
positions Far cornplex
products hawe anly
informnative purpaszes, All
localization iz based on
tirming infatrnation,

type | xs:int

properties isRef 0
content simple

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 levellProduct/productinfo/scenelnfo/sceneCenterCoord/refColumn

diagram =

pasition in image colurnn,
Deskewed azirnuth pasition
[ASRI+index) For 5525 in
CiOSAR Format,

type | xs:int

properties isRef 0
content simple

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

element level1lProduct/productinfo/scenelnfo/sceneCenterCoord/lat

diagram

geagraphical latitude positive
towvards north

type | latitudeDegType

properties isRef 0
content simple

facets | minlnclusive -90
maxInclusive 90

annotation | documentation geographical latitude positive towards north

element levellProduct/productinfo/scenelnfo/sceneCenterCoord/lon

diagram

geographical longitude
positive taveards east

type | longitudeDegType

properties isRef 0
content simple
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facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude positive towards east

element levellProduct/productinfo/scenelnfo/sceneCenterCoord/azimuthTimeUTC

diagram = -
|_az|nmthT|mel.lTC

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

type | xs:dateTime

properties isRef 0
content simple

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 cookdinates are derived
fram thiz timinig informnation
using the carrections
annotated in the geo
reference annatation
Carnponent,

type | xs:double

properties isRef 0
content simple

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

“incidencelngle

incidence angle

type | xs:double

properties isRef 0
content simple

annotation | documentation incidence angle

element levellProduct/productinfo/scenelnfo/sceneAverageHeight

diagram | = -
rscelleAverageHemlrt

meter [wrt, o reference

frarne)

type | xs:double
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properties isRef 0
content simple

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

element levellProduct/productinfo/scenelnfo/sceneCornerCoord

diagram mmm oo

position in image row, range
sample pasition For S5Cs,

1

1

: S mmmmmmm--- A
c- 2 refColumn |
T \
‘ position in image colurnn,

: Deskewed aziruth position
. faor S5Cs,

1

1

geographical latitude positive
tawwards narth

geoqgraphical longitude,

sceneCornerCoord $—(*E— positive towvards east

—Fazimmhrimemc

geagraphic comer coords of
the illurninated scene, Even

For complex products are
these not necessarily the
irnage Frarne coordinates (due
to echa windaw position
shiftz, ...). The irmage frame
coordinates of geocoded

geo coordinates are derived
frorn this timinig informnation
using the corrections
annatated in the geo
refarence annotation
carnponent,

products are given in the
geocodedImagelnfo section,

“rangeTime

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

—|=incitlencenngle

incidence angle

properties isRef 0
content complex

children | refRow refColumn lat lon azimuthTimeUTC rangeTime incidenceAngle

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

position in image row, range
zample position For S5Cs,

type | xs:int

properties isRef 0
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content simple

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

element levellProduct/productinfo/scenelnfo/sceneCornerCoord/refColumn

diagram =

position in image colurnn,
Creskewed azirnuth pasition

Far S5,
type | xs:int
properties isRef 0

content simple

annotation | documentation position in image column. Deskewed azimuth position for SSCs.

element levellProduct/productinfo/scenelnfo/sceneCornerCoord/lat

diagram

geoqgraphical latitude pasitive
toweards narth

type | latitudeDegType

properties isRef 0
content simple

facets | mininclusive -90
maxlInclusive 90

annotation | documentation geographical latitude positive towards north

element levellProduct/productinfo/scenelnfo/sceneCornerCoord/lon

diagram

geagraphical longitude,
positive towards east

type | longitudeDeqType

properties isRef O
content simple

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element levellProduct/productinfo/scenelnfo/sceneCornerCoord/azimuthTimeUTC

diagram | — -
|_a2|muthT|mel.ITC

gen coordinates are derved
Frarn this timinig informnation
using the carrections
annotated in the geo
reference annatation
Carnponent,

type | xs:dateTime
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properties isRef 0
content simple

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 = -

geo cookdinates are derived
fram thiz timinig informnation
using the carrections
annotated in the geo
reference annatation
Carnponent,

type | xs:double

properties isRef 0
content simple

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 | =

incidenceAngle

incidence angle

type | xs:double

properties isRef 0
content simple

annotation | documentation incidence angle

element levellProduct/productinfo/scenelnfo/scenelLocalisationAccuracy

diagram = —
—rreferen{:eProje{:tlon

irmage projection For the armor
calculation [ground range,
G5 E)

scenelLocalisationAccuracy [%]—(—--—:EI—

ervar in product placernent as difference
between ordered and achieved scene
center center cootdinates (Spatlight

geographical longitude
positive towards east

geographical latitude positive
tanwards north

properties isRef 0
content complex

children | referenceProjection latError lonError

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
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diagram = ——
|_referem:ePr01ectlon

irmage projection For the armar
caleulation [ground range,
WESE)

type | string128

properties isRef 0
content simple

facets | maxLength 128

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

element levellProduct/productinfo/scenelnfo/scenelLocalisationAccuracy/latError

diagram | =
latError

geoqgraphical latitude paositive
towyards narth

type | latitudeDegType

properties isRef 0
content simple

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude positive towards north

element levellProduct/productinfo/scenelnfo/scenelLocalisationAccuracy/lonError

o

geographical longitude
positive towards east

type | longitudeDegType

properties isRef 0
content simple

facets | mininclusive -180
maxlInclusive 180

annotation | documentation geographical longitude positive towards east

element levellProduct/productinfo/scenelnfo/headingAngle

diagram = -
headingAngle

rotation of azirmuth heading
clock wise wort, Morth at
rid-zcene in degras

type | xs:float

properties isRef 0
content simple

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

element levellProduct/productinfo/previewInfo
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diagram

quicklooks

—| compositeCuicklook

Calour coded irmage For dual,
twin or quad pol data, For
single pol data it is a rescaled
QL af the entire scene,

previewlnfo [{]—(—--—]EI—

Quicklook informnation

—| browselmage

—|Ema|:-PlotFormat

&g, PHiE, GIF

isRef 0
content complex

properties

children | quicklooks compositeQuicklook browselmage mapPlotFormat

annotation | documentation Quicklook information

element levellProduct/productinfo/previewInfo/quicklooks

diagram =
. —Fimage[lataﬁ:rrmat |

TIFF greyscale

—Fimage[lata[lepth |
16bit

-~ imageDatascaling

quicklooks [%]—(—"'—E—

Sealing and Garnrnrna
correction of Gils may be
applied and can be different
For each polarisation and
bearn,

1.0
Size and spacing right differ
For quicklacks of ScanSAR
SEC bearns but is the same
For all polarsations,

isRef O
content complex

properties

children | imageDataFormat imageDataDepth imageDataScaling imageRaster

element levellProduct/productinfo/previewInfo/quicklooks/imageDataFormat

diagram =
rlnlage[lataFormat
TIFF greyscale
type | string255
properties isRef 0
content simple
facets | maxLength 255
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annotation | documentation TIFF greyscale

element levellProduct/productinfo/previewinfo/quicklooks/imageDataDepth

diagram =
rlnlaue[lata[leuth
1&kit
type | xs:int

properties isRef 0
content simple

annotation | documentation 16bit

element levellProduct/productinfo/previewInfo/quicklooks/imageDataScaling

diagram |  gre-------y

--------- Ll
[
[

L- -i= heamiD

ronermonics For the beams,
Bearn IDs of each beamn fle
For ScanSAR S5 cornplex
product only

P e m— e — o

imageDataScaling E'_('"":E'_ SR, DRAFare, DRAAR:
indicates gearnetric [ATI

Scaling and Garnmma layers (not quad pol
correction of Qs may be chanmals)

applied and can be different
For each polarsation and
bearn.

Es{:alingFan::’t‘:-r

“ clipLower

properties isRef 0
content complex

children | polLayer beamID DRAoffset gamma scalingFactor clipUpper clipLower

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

beam.

element levellProduct/productinfo/previewInfo/quicklooks/imageDataScaling/beamID

diagram

mnermonics For the beams,
Bearn IDs of each bearn file
For ScanSaR S5< conmplex
praduct anly

type | string20

properties isRef 0
content simple
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facets | maxLength 20

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

element levellProduct/productinfo/previewiInfo/quicklooks/imageDataScaling/DRAoffset

diagram

DRAoffset

SRA, DRAFore, DR AAR:
indicates gearnettic (4TI
lawers (not quad pal
channels)

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

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

element levellProduct/productinfo/previewInfo/quicklooks/imageDataScaling/gamma

type | xs:double
properties isRef 0

content simple

element levellProduct/productinfo/previewInfo/quicklooks/imageDataScaling/scalingFactor

diagram | [= -
scalingFactor

type | xs:double

properties isRef O
content simple

element levellProduct/productinfo/previewInfo/quicklooks/imageDataScaling/clipUpper

type | xs:double
properties isRef 0

content simple

element levellProduct/productinfo/previewInfo/quicklooks/imageDataScaling/clipLower
di =

type | xs:double

properties isRef O
content simple
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element levellProduct/productinfo/previewInfo/quicklooks/imageRaster

diagram
J & sttributes

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

—Fnumherﬂfﬂows |

—Fnumherﬂﬂ:olunms |

Size and spacing roight differ _|:{:‘3"|“““‘B|‘:"{:k|—e“ﬂ“" |
For quicklaaks of ScanSAR - -
S5 bearns but is the same rezarnpling Factor in pice()

For all polarizations,

—FrowBlock Length |

—( B frowspacing B

signs give oHentation

noriinal prajected pivel spacing on
ground [rn] For S5Cs

properties isRef 0
content complex

children | numberOfRows numberOfColumns columnBlocklLength rowBlocklLength rowSpacing columnSpacing
projectedSpacingAzimuth 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 levellProduct/productinfo/previewInfo/quicklooks/imageRaster/numberOfRows

diagram | =
rllllnllrerﬂfﬂows

type | xs:int

properties isRef 0
content simple

element levellProduct/productinfo/previewInfo/quicklooks/imageRaster/numberOfColumns

diagram =
|_nl.|mher0fCOIumns

type | xs:int

properties isRef 0
content simple
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element levellProduct/productinfo/previewInfo/quicklooks/imageRaster/columnBlockLength

diagram

type

properties

annotation

F{:oluntlock Length

resampling Factor (in pixel]

xs:float

isRef 0

content simple

documentation resampling factor (in pixel)

element levellProduct/productinfo/previewInfo/quicklooks/imageRaster/rowBlockLength

diagram | =
rrowBIock Length
type | xs:float
properties isRef 0

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

content simple

diagram -
Bl attributes
e
. . — seconds [5] For S5Cs, rmeter
signs give arientation [m] For prejected images.
type | extension of xs:float
properties isRef 0
content complex
attributes | Name Type Use Default Fixed Annotation
units documentation seconds
[s] for
SSCs,
meter
[m] for
pro-
jected
images.
annotation | documentation signs give orientation

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

diagram
e B attributes
Fcolumnﬂpa{:ing [%]— | units
seconds [3] For S5Cs, mster
[rr] For prajected images,
type | extension of xs:float
properties isRef O

content complex
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attributes | Name Type Use Default Fixed Annotation
units documentation seconds [s] for SSCs,
meter [m] for projected
images.

element levellProduct/productinfo/previewInfo/quicklooks/imageRaster/projectedSpacingAzimuth

diagram | = - - -
|_|}r0|ec’te{|5|}af:|ng.ﬂ.2|nluth

niorninal projected picel spacing on
ground [r] For S5Cs

type | xs:float

properties isRef 0
content simple

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

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

diagram =
groundtear

projectedSspacingRange ['l]—(—"-— [=]

Esla%ntl-'ta%rng&&

properties isRef 0
content complex

children | groundNear groundFar slantRange

element
levellProduct/productinfo/previewlInfo/quicklooks/imageRaster/projectedSpacingRange/groundNear

o

type | xs:float

properties isRef 0
content simple

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

o

type | xs:float

properties isRef 0
content simple

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

diagram =
slantRange
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type | xs:float

properties isRef O
content simple

element levellProduct/productinfo/previewInfo/compositeQuicklook

diagram =
J —Fimage[lataFormat |
TIFF RiGk
compositeCuicklook [%]—(—-H—E——Fimage[lata[lmml |
Calour coded irmage For dual, 24 bit
twin or quad pol data, For
single pol data it is a rescaled L
QL of the entive scene, _| polLayerCode

1..m

wahich polarisation
infarrnation is coded with
wehich calour

properties isRef 0
content complex

children | imageDataFormat imageDataDepth polLayerCode

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

element levellProduct/productinfo/previewinfo/compositeQuicklook/imageDataFormat

diagram =
rlnlage[lataFormat

TIFF RGE

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation TIFF RGB

element levellProduct/productinfo/previewinfo/compositeQuicklook/imageDataDepth

diagram =
J Fimaue[lata[lemh
24 hit
type | xs:int

properties isRef O
content simple

annotation | documentation 24 bit

element levellProduct/productinfo/previewinfo/compositeQuicklook/polLayerCode
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diagram = —
polarisation

e,9, HH ar HH-Y, ..,

polLayerCode $—(* [=]

which palarization
inforrnation is coded with
which colour

properties isRef 0
content complex

children | polarisation colour

annotation | documentation which polarisation information is coded with which colour

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

diagram = ——
polarisation

a3, HH or HH-V,

type | string80

properties isRef 0
content simple

facets | maxLength 80

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

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

type | string20

properties isRef 0
content simple

facets | maxLength 20

element levellProduct/productinfo/previewinfo/browselmage

diagram

Einmg«a[la‘taFcrrmat |

e.9. TIFF or JPEG

browselmage E]_(_..._

Eimﬂg«a[lla‘ta[lhe:|1rtl'| |

24bit

properties isRef 0
content complex

children | imageDataFormat imageDataDepth

element levellProduct/productinfo/previewInfo/browselmage/imageDataFormat

diagram =
rlnlage[lataFormat

&3, TIFF or JPESG

type | string255
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properties isRef 0
content simple

facets | maxLength 255

annotation | documentation e.g. TIFF or JPEG

element levellProduct/productinfo/previewInfo/browselmage/imageDataDepth

diagram =
J Fimaue[lata[lemh
z4hit
type | xs:int

properties isRef 0
content simple

annotation | documentation 24bit

element levellProduct/productinfo/previewInfo/mapPlotFormat

diagram =
| mapPlotFormat

e, PMG, GIF

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation e.g. PNG, GIF

element levellProduct/productSpecific

diagram L
compleximagelnfo

1.0
additional inforration For
SSiCs that is also given For
Further processed products

productSpecific E]_(_..._

Specific information For I'"E projectedimagelnfo

SSCs, detected and
geocoded products,

=h
=
=
TN
o
Pt
o
2
=

contains the meta data related
to precise geocoding of lewvel 1
processed SAR products
[GEC, EEC only)

properties isRef 0
content complex

children | complexlmagelnfo projectedlmagelnfo geocodedlimagelnfo

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

element levellProduct/productSpecific/compleximagelnfo
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diagram

properties

children

attributes

annotation

compleximageinfo [%]—

additional infarmation For
SSCs that is also given For
further processed products

isRef 0
content complex

E aitriputes

==
[
1

[Hz] intettnadiate "output
PRF" used during processing
(ot identical ta the fnal
spacing for detected
products)

[He]

—Fslalrtl-'mngeﬂesolution |

—FprojectetISpacingAzimuth |

[r] rorninal projected pixel spacing
on ground at scene center

—| projectedspacingRange
[rn]

—FimagetoonlinateTmre |

zera Doppler

—Fimage[latastarﬂ*ﬁth |

irnage [rowve and calurnn)
order and start; COSAR
Files are stored starting with
eatly aziruth, near range

—F quicklookDataStartWith

irnage [rowe and column) order
and start; depending on orbit
and look direction, Qls of S5Cs
are fiped or ratated ta obtain an
apprax, Marth UIP, East RIGHT
orentakion,

commonPRF commonRSF slantRangeResolution projectedSpacingAzimuth projectedSpacingRange

imageCoordinateType imageDataStartWith quicklookDataStartWith

Name Type Use
beamID  string20

Default

Fixed Annotation

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

element levellProduct/productSpecific/compleximagelnfo/commonPRF

diagram

[Hz] intermediate "output
PRF" used during processing
[not identical to the Fnal
spacing For detected
products)
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type | xs:double

properties isRef 0
content simple

annotation | documentation [Hz] intermediate "output PRF" used during processing (not identical to the final spacing for detected prod-
ucts)

element levellProduct/productSpecific/compleximagelnfo/commonRSF
diagram =

[Hz]

type | xs:double

properties isRef 0
content simple

annotation | documentation [Hz]

element levellProduct/productSpecific/compleximagelnfo/slantRangeResolution

diagram = -
rslalﬂﬂangeﬂesolutlon

type | xs:double

properties isRef 0
content simple

element levellProduct/productSpecific/compleximagelnfo/projectedSpacingAzimuth

diagram = - - .
|_|:-r1:rjec’tel[|5|:-a{:mgAzlmuth

[r] naminal projected pixel spacing
on ground at scens center

type | xs:float

properties isRef 0
content simple

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

element levellProduct/productSpecific/compleximagelnfo/projectedSpacingRange

diagram

projectedSpacingRange ['l]—(—-"— =
[rn]

Eslantl-'!ange

properties isRef 0
content complex

children | groundNear groundFar slantRange

annotation | documentation [m]

element levellProduct/productSpecific/compleximagelnfo/projectedSpacingRange/groundNear
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o

type | xs:float

properties isRef 0
content simple

element levellProduct/productSpecific/compleximagelnfo/projectedSpacingRange/groundFar

o

type | xs:float

properties isRef 0
content simple

element levellProduct/productSpecific/compleximagelnfo/projectedSpacingRange/slantRange

diagram =
slantRange

type | xs:float

properties isRef 0
content simple

element levellProduct/productSpecific/compleximagelnfo/imageCoordinateType

diagram | = -
rlnlageCOOrcllnateTm:-e

zero Doppler

type | restriction of string128

properties isRef 0
content simple

facets maxLength 128
enumeration RAW
enumeration ZERODOPPLER
enumeration UNDEFINED

annotation | documentation zero Doppler

element levellProduct/productSpecific/compleximagelnfo/imageDataStartWith

diagram =
rlnlage[latastarﬂ*ﬁth

irnage [rowe and calurnn)
order and start; COSAR
Files are stored starting with
eatly azirnuth, near range

type | restriction of xs:NMTOKENS

properties isRef O
content simple

facets | enumeration EARLYAZNEARRG
enumeration EARLYAZFARRG
enumeration LATEAZNEARRG
enumeration LATEAZFARRG
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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 =
|_'[|lII{:|'i|00|'i DataStartwWith

image (rowe and calurnn] order
and start: depending on orbit
and loak direction, Gls of 55Cs
are Aiped ar rotated to abtain an
apprax, Morth UP, East RIGHT
arientation,

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

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

diagram —
slamToGroundRangeProjection

slant to groundrange prajection palynormial

projectedimagelnfo E]_(_..._ uzed over rangel For MGO products (at mid
scene)

For MGDs anly

mappingGridinfo

describes the lowe resalution
binary file which rmaps
equidistantly sarpled image
coords onta azirnuth and
range tires,

properties isRef 0
content complex

children | slantToGroundRangeProjection mappingGridinfo

annotation | documentation for MGDs only

element levellProduct/productSpecific/projectedimagelnfo/slantToGroundRangeProjection
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diagram | ——— = —— —— —
| dblPolymom _|
| —rvalulltyl:!angel'u'lm |

| —rvalltlltyﬂangel'ﬂan |

slamToGroundRangeProjection [%]—l{—--—iEI——' referencePoint

slant ta groundrange projection palynarmial
uzed over rangel For MGD praducts (at rmid |
sceng]

|mly|mm|al[legree |

LT g {:oeﬂ'{:lem -

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

|
|
| aﬂg;": w0+ al® g C+
|
|

n= polynormialCegres
| paly IDeq

type | dblPolynom

properties isRef 0
content complex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

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

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo

diagram =
pixelValuelD

azirnuth and range tirne [t
and tau)
—Fimage[lataFormat |
plain binaty
—Fimage[lata[lemh |
mappingGridinfo [T']_(_..._:E'_ bits per pivel = 2¥double
dezcribes the low resalution —Fimageﬂtorageﬂr(ler |
binary file which maps
equidistantly samplad image R —
coords onto azimuth and *
range tirnes, - "
—| gridReferenceTime
otigin of tire coordinate
Ty Eker

one For all polatzations,

properties isRef 0
content complex

children | pixelValuelD imageDataFormat imageDataDepth imageStorageOrder gridReferenceTime imageRaster

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



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 83 of 309

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/pixelValuelD

diagram | E—
pixelValuelD

azirnuth and range tirme (&
and tau)

type | string128

properties isRef 0
content simple

facets | maxLength 128

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

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageDataFormat

diagram =
rlnlage[lataFormat

plain binary

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation plain binary

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageDataDepth

diagram =
rlnlaue[lata[leuth

bitz per pirel = 2¥double

type | xs:int

properties isRef 0
content simple

annotation | documentation bits per pixel = 2*double

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageStorageOrder

diagram =
rlnlagestorageﬂnler

rowy by powy

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration ROWBYROW
enumeration COLBYCOL
enumeration UNDEFINED

annotation | documentation row by row

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime
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diagram —FtReferenceTimellTC |

Faor the & time walues in the
grid. E.g. the scene azimuth
staH time,

—Ftaul-':eferem:eTime |

gridReferenceTime E]_(_..._E_ far the tau range time values
in the grid

atigin of tire coordinate

referance pixel pasition in an
iage Ale rowe, E.g. 1

referance pixel pasition in
image colurmn, E.g. 1

properties isRef 0
content complex

children | tReferenceTimeUTC tauReferenceTime refRow refCol

annotation | documentation origin of time coordinate system

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

diagram

FtﬂeferenceTimeUTC

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

type | xs:dateTime

properties isRef O
content simple

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{:eTlme

For the tau range time walues
in the grid

type | xs:double

properties isRef 0
content simple

annotation | documentation for the tau range time values in the grid

element
levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime/refRow
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o

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

type | xs:long

properties isRef 0
content simple

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

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

diagram =
’

reference pixel pasition in
image colurn, E.g. 1

type | xs:long

properties isRef 0
content simple

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

element levellProduct/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster

diagram =
—| numberifRows

—Fnumherﬂfﬁolunms |

imageRaster EI—(—-H—:EI—

one For all polarzations,

signs give orientation

—|= columnspacing

properties isRef 0
content complex

children | numberOfRows numberOfColumns rowSpacing columnSpacing

annotation | documentation one for all polarisations.

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

diagram | =
|_nl.|n'|l:-er0ﬂ-'f.ows

type | xs:int

properties isRef 0
content simple

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

diagram =
rllllnllrerOfColunms
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type | xs:int

properties isRef 0
content simple

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

signs give orientation

type | xs:float

properties isRef 0
content simple

annotation | documentation signs give orientation

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

diagram = -
| columnSpacing

type | xs:float

properties isRef 0
content simple

element levellProduct/productSpecific/geocodedimagelnfo
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diagram

—| geocodingSetup

geocading Facility

—| mapProjection

UTM ar LIPS, UTM zone,
map origin, scale Factars,
standard parallels of the
projection, ...

—| geoParameter

frame and scene coordinates
in geographic and
cattagraphic coordinates

geocodedimagelnfo EI—(—H-—:EI—--E elevationData

containg the rieta data related infarrnation abaut uzed DEM
to precise geocoding of lewel 1 data [EEC only)

processed SAR products

(GEC, EEC only) ._| mappingGridinfo

describes the low resalution
binary file which rmaps
equidistantly sampled image
coards onto azimuth and
range times,

______________________________ 1
[ '

R DEMC overagehMapDescription

indicates the DEM source For 2ach image
pizel (For EECs anlyl,

properties isRef 0
content complex

children | geocodingSetup mapProjection geoParameter elevationData mappingGridinfo incidenceAngleMaskDescription
DEMCoverageMapDescription

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

element levellProduct/productSpecific/geocodedimagelnfo/geocodingSetup

diagram

—FgeocotlingFa{:ilﬂy |

Specifies the Facility which
generated the geocoded
product (&g, DLROF)

geocodingSetup E]_(*E__F softwareVersion |

Specifies the sobware
wersion with which the
geocoded product was
generatad

geocoding Facility

—Fgenerationﬂagﬁll‘u‘l

Aag Far GIM generation

properties isRef 0
content complex

children | geocodingFacility softwareVersion generationFlagGIM
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annotation | documentation geocoding facility

element levellProduct/productSpecific/geocodedimagelnfo/geocodingSetup/geocodingFacility

diagram = - —
rgeocotlmgFa{:lllty

Specifies the Facility which
generated the geocoded
product (e.q. DLRCP)

type | string80

properties isRef 0
content simple

facets | maxLength 80

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

element levellProduct/productSpecific/geocodedimagelnfo/geocodingSetup/softwareVersion

diagram = -
rsoﬂware\iersmn

Specifies the sabware
wersion with which the
qeocoded product was
generated

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation Specifies the sotware version with which the geocoded product was generated

element levellProduct/productSpecific/geocodedimagelnfo/geocodingSetup/generationFlagGIM

diagram = -
rgelleratlonFlauGIM

Aag For GIM genaration

type | xs:boolean

properties isRef 0
content simple

annotation | documentation flag for GIM generation

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection
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diagram

properties

children

annotation

mapProjection [{]—(—--—ja—

LT ar LIPS, UTR zone,
rmap orgin, scale Factars,
standard parallels of the
prajection, ...

—F geodeticDatumlD |

narne of reference ellipsoid

(AESEd)

E|Jnr4:rj~\3{:ticrnl[ll

map projection descriptor:
UTK or UPS

"1-60" For UTHM, 'north'Msouth’
Far LIPS

—| projectionCenter

geographic coordinates of
projection center

Falze easting [ northing

isRef 0
content complex

geodeticDatumID projectionlD zonelD

= scaleFactor

scale Factor at the central
rnetidian (2. 0,9996 for
LITH)

projectionCenter mapOrigin scaleFactor

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

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/geodeticDatumID

diagram

type

properties

facets

annotation

Fgeotletic[latuml[l

niare of reference ellipsaid

IWEEE)

string20

isRef 0
content simple

maxLength 20

documentation name of reference ellipsoid (WGS84)

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/projectionID

diagram

type

properties

facets

Eproje{:‘tio-lll[l

rap projection descriptor:
UTK or UPS

string20

isRef 0
content simple

maxLength 20
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annotation | documentation map projection descriptor: UTM or UPS

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/zonelD

diagram

160" Far UTM, "otk Mootk
for LIPS

type | string20

properties isRef 0
content simple

facets | maxLength 20

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

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/projectionCenter

diagram

geographical longitude,
positive towards east

projectionCenter [Tl]—(—"-— =

geoqgraphic coordinates of
projection center

geagraphical latitude, per
default 0_ Far LITM

properties isRef 0
content complex

children | longitude latitude

annotation | documentation geographic coordinates of projection center

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

o

geographical longitude,
positive towards east

type | longitudeDegType

properties isRef 0
content simple

facets | mininclusive -180
maxlInclusive 180

annotation | documentation geographical longitude, positive towards east

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/projectionCenter/latitude

diagram =
2 “latitude

geoqgraphical latitude, per
default 0_ For UTM

type | latitudeDegType

properties isRef 0
content simple
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facets | mininclusive -90
maxInclusive 90

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

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/mapOrigin

diagram

S00.000 raeters at central
rnetidian (LTH)

Falze easting J notthing

Encrrthing

0 rneters at equator For
natthern hermisphere,
100,000,000 retars at
equatar For southern
hernisphere

properties isRef 0
content complex

children | easting northing

annotation | documentation false easting / northing

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

diagram

S00.000 rneters at central

metidian (LTK])

type | xs:float

properties isRef 0
content simple

annotation | documentation 500.000 meters at central meridian (UTM)

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

diagram =
:

0 reters at equatar for
niotthem hernisphere,
10,000,000 rreters at
equator For southern
hernisphere

type | xs:float

properties isRef 0
content simple

annotation | documentation 0 meters at equator for northern hemisphere, 10.000.000 meters at equator for southern hemisphere

element levellProduct/productSpecific/geocodedimagelnfo/mapProjection/scaleFactor

diagram =

scale Factor at the central
metidian (2. 0,9996 for
TR
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type | xs:float

isRef 0
content simple

properties

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

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter

diagram
geoParameter EI—@EI—
Frame and scene coordinates
in geographic and
cattagraphic coordinates
properties isRef O

content complex

pixelSpacing

—| frameCoordsGeographic

geographic Frarne coordinates

—| frameCoordsCartographic

cartographic frare coordinates

—| sceneCoordsGecgraphic

geographic scene coordinates [these
are the same as the ones given in
sceneInfal

—| sceneCoordsCartographic

cartographic scene coordinates

—| sceneCenterCoordsGeographic

geagraphic center coordinates

—| s{:eneCenterCoor{IsCartographi{:

cartographic center coordinates

—Fimageﬂesamplingl‘u‘letho-{l |

used interpolation For image
resarnpling, One of; MM, BL CC

children | pixelSpacing frameCoordsGeographic frameCoordsCartographic sceneCoordsGeographic

sceneCoordsCartographic sceneCenterCoordsGeographic sceneCenterCoordsCartographic

imageResamplingMethod

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

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/pixelSpacing

diagram

pixelSpacing EI—(—H-— =

isRef O
content complex

properties

children | easting northing

Encrrthing

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

type | xs:float

properties isRef 0
content simple

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

type | xs:float

properties isRef 0
content simple

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic

diagram =
J —FupperLeﬂLongitutle |

geographical longitude,
positive tawards east

—Fupq:-erLeftLatitutle |

geographical latitude,
positive tawards north

—FupperRigIrtLongitutle |

gecqraphical longitude,
positive towards east

—FupperﬂightLatitutle |

- eographical latitude,
frameCoordsGeographic E]—(—'"—E— E,:,si?ivg rotards narth

geographic frame coordinates

—Flowerﬂigmb}nuﬁmle |

geographical longitude,
positive taweards east

—FlowerﬂiglﬂLaﬁtmle |

gecqraphical latitude,
positive tawards north

—FlowerLeﬁLongitutle |

geographical longitude,
positive towards east

—FlowerLeﬁLaﬁtmle |

geographical latitude,
positive tawards north

properties isRef O
content complex

children | upperlLeftLongitude upperleftLatitude upperRightLongitude upperRightLatitude lowerRightLongitude
lowerRightL atitude lowerL eftLongitude lowerlLeftL atitude

annotation | documentation geographic frame coordinates
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element
levellProduct/productSpecific/geocodedimagelnfo/geocParameter/frameCoordsGeographic/upperLeftL
ongitude

diagram = -
|_l.||1|1erLeftLongltu{Ie

geoqgraphical longitude,
positive bowapds east

type | longitudeDegType

properties isRef 0
content simple

facets | mininclusive -180
maxlInclusive 180

annotation | documentation geographical longitude, positive towards east

element
levellProduct/productSpecific/geocodedimagelnfo/geocParameter/frameCoordsGeographic/upperLeftL
atitude

diagram = -
|_u|1|1erLeftLat|tutle

geographical latitude,
positive tawards north

type | latitudeDegType

properties isRef 0
content simple

facets | mininclusive -90
maxlInclusive 90

annotation | documentation geographical latitude, positive towards north

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperRigh
tLongitude

diagram = . -
|_l.||1|1erR|gI'rtL-:-ng|tl.ule

geoqgraphical longitude,
positive bowapds east

type | longitudeDegType

properties isRef 0
content simple

facets | mininclusive -180
maxlInclusive 180

annotation | documentation geographical longitude, positive towards east

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperRigh
tLatitude
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diagram = - .
|_u|1|1erR|ghtLatltu{Ie

geographical latitude,
positive tawards north

type | latitudeDegType

properties isRef 0
content simple

facets | mininclusive -90
maxlInclusive 90

annotation | documentation geographical latitude, positive towards north

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerRight
Longitude

diagram = - -
rlowerﬂlghtLongltutle

geographical longitude,
positive towards east

type | longitudeDegType

properties isRef 0
content simple

facets | mininclusive -180
maxlInclusive 180

annotation | documentation geographical longitude, positive towards east

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

diagram

FlowerﬂigmLaﬁtutle

geographical latitude,
positive tawards north

type | latitudeDegType

properties isRef 0
content simple

facets | mininclusive -90
maxlInclusive 90

annotation | documentation geographical latitude, positive towards north

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerLeftL
ongitude

diagram = -
rlowerLeﬂLongmule

geographical longitude,
positive towards east

type | longitudeDegType
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properties isRef 0
content simple

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerLeftL

atitude

diagram

FlowerLeﬂLaﬁtmle

geagraphical latitude,
positive tawards north

type | latitudeDegType

properties isRef 0
content simple

facets | minlnclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic

diagram = -
—|_u|1|1erLeftEa5'tmg |

cartagraphic frarne
coordinate easting

—FupperLeﬁHorthing |

cartagraphic frarme
coordinate northing

—Flu:q}&rﬂightEasting |

geagraphic Frame coordinate
easting

—Fupperﬂighﬂlorthing |

- cartographic frame
frameCoordsCartographic [+]—|i—--—:E|— m,:,,,d?nalfe northing

cattagraphic frarne coordinates =
A —FlowerﬂiumEasﬁng |

geographic Frame coordinate
easting

—Flowerﬂiulmlorthing |

cartographic frame
coordinate northing

—FlowerLeﬂEas’ting |

geographic Frarme coordinate
easting

—FlowerLeﬂHorthing |

cartagraphic frarne
coordinate northing
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properties isRef 0
content complex

children | upperlLeftEasting upperlLeftNorthing upperRightEasting upperRightNorthing lowerRightEasting
lowerRightNorthing lowerL eftEasting lowerLeftNorthing

annotation | documentation cartographic frame coordinates

element
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/frameCoordsCartographic/upperlLeft
Easting

diagram = .
|_u|:-|:-erLeftEastmg

cartographic frame
coordinate easting

type | xs:double

properties isRef O
content simple

annotation | documentation cartographic frame coordinate easting

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperLeft
Northing

diagram | = -
|_u|1|1erLeftII-:rrthmg

cattographic frarne
coordinate northing

type | xs:double

properties isRef 0
content simple

annotation | documentation cartographic frame coordinate northing

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperRig

htEasting

diagram = - -
|_l.||1|1erR|gIrtEastmg

geographic Frarme coordinate
easting

type | xs:double

properties isRef 0
content simple

annotation | documentation geographic frame coordinate easting

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperRig
htNorthing



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 98 of 309

diagram = - -
|_u|1|1erR|ghtHorthmg

cattagraphic franne
coordinate northing

type | xs:double

properties isRef 0
content simple

annotation | documentation cartographic frame coordinate northing

element
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/frameCoordsCartographic/lowerRig
htEasting

diagram = . -
rlowerﬂlngasﬂnu

geographic frame coordinate
aasting

type | xs:double

properties isRef 0
content simple

annotation | documentation geographic frame coordinate easting

element
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/frameCoordsCartographic/lowerRig
htNorthing

diagram

Flowerl-'!iglrﬂlorthing

cattographic frame
coordinate northing

type | xs:double

properties isRef 0
content simple

annotation | documentation cartographic frame coordinate northing

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/lowerLeft
Easting

diagram = -
rlowerLeﬂEasﬂng

geographic Frarme coordinate
easting

type | xs:double

properties isRef 0
content simple

annotation | documentation geographic frame coordinate easting

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/lowerLeft
Northing
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diagram = -
rlowerLeﬂlI-:rrthmg

cattagraphic frarne
coordinate northing

type | xs:double

properties isRef 0
content simple

annotation | documentation cartographic frame coordinate northing

element levellProduct/productSpecific/geocodedimagelnfo/geocParameter/sceneCoordsGeographic

diagram = -
—|_u|1|1erLeftLongltutle |

geographical longitude,
positive towards east

—FupperLeﬂLaﬁtutle |

geographical latitude,
positive tawards north

—FupperHigIrtLongitutle |

geographical longitude,
positive taweards east

—FupperﬂiglﬂLaﬁtutle |

N geographical latitude
sceneCoordsGeographic EI—(-'"-:EI— positive towards rorth

geoqgraphic scene coordinates [theze = - -
are the sarne as the ones given in _rlﬂwerﬂlﬂlﬂl-ﬂl'lﬂltllﬂe |
scenalnfil

geographical longitude,
positive tawards east

—FlowerﬂigmLaﬁtmle |

geographical latitude,
positive tawards north

—FlowerLeﬂLongitutle |

gecqraphical longitude,
positive towards east

—FlowerLeﬁLaﬁtutle |

geographical latitude,
positive tawards north

properties isRef 0
content complex

children | upperlLeftLongitude upperlLeftLatitude upperRightLongitude upperRightLatitude lowerRightLongitude
lowerRightL atitude lowerL eftLongitude lowerLeftL atitude

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

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperLeft
Longitude
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diagram = -
|_l.||1|1erLeftLongltu{Ie

geoqgraphical longitude,
positive bowapds east

type | longitudeDegType

properties isRef 0
content simple

facets | mininclusive -180
maxlInclusive 180

annotation | documentation geographical longitude, positive towards east

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

diagram |§

upperLeftLatitude

geographical latitude,
positive tawards north

type | latitudeDegType

properties isRef 0
content simple

facets | mininclusive -90
maxlInclusive 90

annotation | documentation geographical latitude, positive towards north

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperRigh
tLongitude

diagram = . -
|_l.||1|1erR|gI'rtL-:-ng|tl.ule

geoqgraphical longitude,
positive bowapds east

type | longitudeDegType

properties isRef 0
content simple

facets | mininclusive -180
maxlInclusive 180

annotation | documentation geographical longitude, positive towards east

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperRigh
tLatitude

diagram |§

upperRightLatitude

geographical latitude,
positive tawards north

type | latitudeDegType
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properties isRef 0
content simple

facets | minlnclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerRigh

tLongitude

diagram = - -
rlowerﬂlghtLongltutle

geagraphical langitude,
positive taveards east

type | longitudeDeqType

properties isRef 0
content simple

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerRigh

tLatitude

diagram

FlowerﬂigmLaﬁtmle

geographical latitude,
positive tawards north

type | latitudeDegType

properties isRef O
content simple

facets | minlnclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north

element
levellProduct/productSpecific/geocodedimagelnfo/geocParameter/sceneCoordsGeographic/lowerLeftL

ongitude

diagram = -
rlowerLeﬂLongmule

geagraphical langitude,
positive taveards east

type | longitudeDeqType

properties isRef O
content simple

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 102 of 309

element
levellProduct/productSpecific/geocodedimagelnfo/geocParameter/sceneCoordsGeographic/lowerLeftL
atitude

diagram = -
rlowerLeﬂLatltmle

geographical latitude,
positive tawards north

type | latitudeDegType

properties isRef 0
content simple

facets | mininclusive -90
maxlInclusive 90

annotation | documentation geographical latitude, positive towards north

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic

diagram = -
—|_u|1|1-erLeﬂEastmg |

cartographic frame
coordinate easting

—FupperLeﬂHorthing |

cattographic frame
coordinate northing

—FupperﬂiglrtEasting |

geagraphic Frarne coordinate
aasking

—Fupperl-'!iglrtﬂorthing |

- cartographic frame
sceneCoordsCartographic EI—(—'"—)EI— roordinate northing

cattagraphic scene coordinates

—FlowerﬂiglﬂEasﬁnu |

geagraphic Frarne coordinate
&asting

—Flowerﬂiglrtﬂorthing |

cattographic frame
coardinate northing

—FlowerLeﬂEasting |

geographic frame coordinate
easking

—FlowerLeﬂHorthing |

cattagraphic frame
coordinate narthing

properties isRef 0
content complex

children | upperlLeftEasting upperLeftNorthing upperRightEasting upperRightNorthing lowerRightEasting
lowerRightNorthing lowerLeftEasting lowerLeftNorthing

annotation | documentation cartographic scene coordinates
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element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperLef
tEasting

diagram = .
|_u|1|1erLeftEastmg

cattagraphic framne
coordinate easting

type | xs:double

properties isRef 0
content simple

annotation | documentation cartographic frame coordinate easting

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperLef
tNorthing

diagram

Fupq:-erLeftll-:rrthing

cartographic frame
coordinate northing

type | xs:double

properties isRef O
content simple

annotation | documentation cartographic frame coordinate northing

element

level1lProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperRig
htEasting

diagram | [= - -
|_l.||1|1erR|gIrtEastmg

geographic Frame coordinate
2asting

type | xs:double

properties isRef 0
content simple

annotation | documentation geographic frame coordinate easting

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperRig
htNorthing

diagram

Fllpperﬂighﬂlorthing

cattagraphic frame
coordinate notthing

type | xs:double

properties isRef 0
content simple

annotation | documentation cartographic frame coordinate northing
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element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/lowerRig
htEasting

diagram = . -
rlowerﬂlngasﬂnu

geographic frame coordinate
&asting

type | xs:double

properties isRef 0
content simple

annotation | documentation geographic frame coordinate easting

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/lowerRig
htNorthing

diagram

Flowerﬂigmtlorthing

cartographic frame
coordinate northing

type | xs:double

properties isRef O
content simple

annotation | documentation cartographic frame coordinate northing

element

levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCoordsCartographic/lowerLeft
Easting

diagram | [= -
rlowerLeﬂEastmg

geographic Frame coordinate
2asting

type | xs:double

properties isRef 0
content simple

annotation | documentation geographic frame coordinate easting

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/lowerLeft
Northing

diagram = -
rlowerLeﬂHorthmg

cattagraphic frarne
coardinate notthing

type | xs:double

properties isRef 0
content simple

annotation | documentation cartographic frame coordinate northing
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element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsGeographic
diagram = -
centerCoordLongitude |
hical langitude, positi
sceneCenterCoordsGeographic [%]—(—-H— E;ii:ﬂz ;?;t eraltue, postive
geographic canter coordinates = -
center CoordLatitude |
geagraphical latitude, positive
toweards north
properties isRef 0

content complex

children | centerCoordLongitude centerCoordLatitude

annotation | documentation geographic center coordinates

element

levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCenterCoordsGeographic/cen
terCoordLongitude

diagram = -
|_{:'E:I'ItﬁrC00r'[|LOI'lﬂltlI{|e

geagraphical longitude, positive
tonvards east

type | longitudeDeqType

properties isRef 0
content simple

facets | mininclusive -180
maxInclusive 180

annotation | documentation geographical longitude, positive towards east

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsGeographic/cen
terCoordLatitude

diagram |§

centerCoordLatitude

geagraphical latitude, positive
tonwards north

type | latitudeDegType

properties isRef O
content simple

facets | minlnclusive -90
maxInclusive 90

annotation | documentation geographical latitude, positive towards north

element
levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsCartographic
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diagram

E{:ne:n‘t«arCt:u:rrl[IEas.tilm |

cartographic center

sceneCemerCoordsCartographic [%]—(—--— coordinate easting

cattographic center coordinates = -
cemerCoordiorthing |

cartographic center coordinate
natthing

properties isRef O
content complex

children | centerCoordEasting centerCoordNorthing

annotation | documentation cartographic center coordinates

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsCartographic/ce
nterCoordEasting

diagram | = -
|_{:enterC00r{IEa5'tmg

cattographic center
coordinate easting

type | xs:double

properties isRef 0
content simple

annotation | documentation cartographic center coordinate easting

element

levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsCartographic/ce
nterCoordNorthing

diagram = -
rcelﬂerCoor{IHorthmg

cattagraphic center coordinate
narthing

type | xs:double

properties isRef 0
content simple

annotation | documentation cartographic center coordinate northing

element levellProduct/productSpecific/geocodedimagelnfo/geoParameter/imageResamplingMethod
diagram |§

imageResamplingMethod

used interpolation For irnage
resampling, ©ne of MM, B ©C

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation used interpolation for image resampling. One of: NN, BI, CC
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element levellProduct/productSpecific/geocodedimagelnfo/elevationData

diagram

elevationData [-] ==

infarmmation about used DEM
data [EEZ anly)

properties isRef 0
content complex

—FDEM-DB-COM&MUersion |

specifias the wersion of DEM-DE
content which was used for
Geacoding

—FminimumHeiglﬂ |
ririrurn height of DEM

rmean height of DEM

—FmaximumHeiglrt |

magirmurn height of DEM

children | DEM-DB-ContentVersion minimumHeight meanHeight maximumHeight

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

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

diagram = -
|_DEM-DB-C-:-|rtelrt‘u'erslon

specifies the wersion of DEM-DE
content which was used Far
Geacoding

type | extension of string80

properties isRef 0
content complex

facets | maxLength 80

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

element levellProduct/productSpecific/geocodedimagelnfo/elevationData/minimumHeight

diagram = -
|_m|n|mumHe|gIrt

ririraurn height of DEM

type | xs:float

properties isRef 0
content simple

annotation | documentation minimum height of DEM

element levellProduct/productSpecific/geocodedimagelnfo/elevationData/meanHeight

o

rnean height of DEM

type | xs:float
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properties isRef 0
content simple

annotation | documentation mean height of DEM

element levellProduct/productSpecific/geocodedimagelnfo/elevationData/maximumHeight

diagram = . -
|_max|mumHE|gI'rt

rnazirurn height of DEM

type | xs:float

properties isRef O
content simple

annotation | documentation maximum height of DEM

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo

diagram =
pixelValuelD

azirnuth and range tirne [t
and tau)
—Fimage[lataFormat |
plain binary
—|Eimage[lata[le|rth |
mappingGridinfo [TIJ_(_H.._E_ bitz per pivel = 2*double
dezcribes the low resolution —Fimageﬂtorageﬂnler |
binary file which rmaps
equidistantly sampled image pave by row
coards onto azimuth and
range times, = -
—| gridReferenceTime
origin of tirne coordinate
systern

one For all polarizations,

properties isRef 0
content complex

children | pixelValuelD imageDataFormat imageDataDepth imageStorageOrder gridReferenceTime imageRaster

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

azirnuth and range tirme [t
and tau)

type | string128

properties isRef 0
content simple
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facets | maxLength 128

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

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageDataFormat

diagram =
rlnlage[lataFormat

plain binary

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation plain binary

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageDataDepth

diagram =
rlnlaue[lata[lemh

bits per pirel = 2¥double

type | xs:int

properties isRef 0
content simple

annotation | documentation bits per pixel = 2*double

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageStorageOrder

diagram

Fimageﬂtorageﬂnler

rowy by powy

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration ROWBYROW
enumeration COLBYCOL
enumeration UNDEFINED

annotation | documentation row by row

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime
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diagram —FtReferenceTimellTC |

Faor the & time walues in the
grid. E.g. the frarne azimuth
staH time,

—Ftaul-':eferem:eTime |

gridReferenceTime E]_(_..._E_ far the tau range time values
in the grid

atigin of tire coordinate

referance pixel pasition in an
iage Ale rowe, E.g. 1

referance pixel pasition in
image colurmn, E.g. 1

properties isRef 0
content complex

children | tReferenceTimeUTC tauReferenceTime refRow refCol

annotation | documentation origin of time coordinate system

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

diagram

FtﬂeferenceTimeUTC

For the ¢ tirne walues in the
gtid. E.g. the Frarne azirnuth
sta tirne,

type | xs:dateTime

properties isRef O
content simple

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

element
levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime/tauReference
Time

diagram | = -
rtallﬂeferen{:eTlme

For the tau range time walues
in the grid

type | xs:double

properties isRef 0
content simple

annotation | documentation for the tau range time values in the grid

element
levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime/refRow
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o

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

type | xs:long

properties isRef 0
content simple

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

element
levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime/refCol

diagram =
’

reference pixel pasition in
irnage calurmn, E.g. 1

type | xs:long

properties isRef 0
content simple

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

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster

diagram =
—| numberifRows

—Fnumherﬂfﬁolunms |

imageRaster E]_(-.-.-:E—

one For all polarizations, in pirel of the g?':":':'df!d
irnage rastar, Signs give
orentation

—|= columnSpacing

properties isRef 0
content complex

children | numberOfRows numberOfColumns rowSpacing columnSpacing

annotation | documentation one for all polarisations.

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

diagram =
rllllnllrerﬂfﬂows

type | xs:int

properties isRef 0
content simple

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



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 112 of 309

diagram =
|_nl.|n'|her0fCqunms

type | xs:int

properties isRef 0
content simple

element levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster/rowSpacing

o

in pixel of the geacoded
irage raster, Signs give
arientation

type | xs:float

properties isRef O
content simple

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

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

diagram = -
| columnSpacing

type | xs:float

properties isRef 0
content simple

element levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription

diagram =
pixelValuell

local incidence angle and
shadow-layower Hags

—Fimage[lataﬁ:rrmat |
incidenceAngleMaskDescription $—(*j3— GeaTIFF
GIM Formnat (For EECs anlyl,

—Fimage[lata[leuth |

16bits per picel

F-======

4 imageRaster

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

properties isRef 0
content complex

children | pixelValuelD imageDataFormat imageDataDepth imageRaster

annotation | documentation GIM format (for EECs only).

element
levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/pixelValuelD
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diagram =
pixelValuell

local incidence angle and
shadaw-layowver Aags

type | string128

properties isRef 0
content simple

facets | maxLength 128

annotation | documentation local incidence angle and shadow-layover flags

element
levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageDataFormat

diagram |§

imageDataFormat

GeaTIFF

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation GeoTIFF

element
levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageDataDepth

diagram |§

imageDlatalepth

1&bits per pixel

type | xs:int

properties isRef 0
content simple

annotation | documentation 16bits per pixel

element
levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster

diagram

—Fnumherﬂfﬂows |

—Fnumherﬂfﬁolunms |

(TP Frowspasing |

one For all polarsations, Has . . . :
the zarme dimensions az the EIQnE give onenkakion

geocoded image, _
—|‘{:1:-Il.|m|15|mcing

properties isRef 0
content complex

children | numberOfRows numberOfColumns rowSpacing columnSpacing




Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 114 of 309

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

element

levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster/num
berOfRows

diagram

Flmml}erﬂfﬂows

type | xs:int

properties isRef 0
content simple

element

levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster/num
berOfColumns

diagram =
rllllnll}erﬂfColumns

type | xs:int

properties isRef 0
content simple

element

levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster/row
Spacing

diagram = -

signs give orientation

type | xs:float

properties isRef 0
content simple

annotation | documentation signs give orientation

element

levellProduct/productSpecific/geocodedIimagelnfo/incidenceAngleMaskDescription/imageRaster/colu
mnSpacing

diagram = -
| columnSpacing

type | xs:float

properties isRef 0
content simple

element levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription
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diagram =
pixelValuelD

DEM sources codes

—Fimage[lataFormat |
DEMCoverageMapDescription $—(*j3— GeoTIFF

indicates the DEM source For each image —Fimage[lata[lepth |
pixel (For EECs onlyl.

16 bit

--4 imageRaster

one far all polavzations, Has
the same dimensions as the
geacoded image,

properties isRef 0
content complex

children | pixelValuelD imageDataFormat imageDataDepth imageRaster

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

element
levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/pixelValuelD

diagram =
pixelValuelD

DEM sourcas codes

type | string128

properties isRef O
content simple

facets | maxLength 128

annotation | documentation DEM sources codes

element
levellProduct/productSpecific/geocodedIimagelnfo/DEMCoverageMapDescription/imageDataFormat
d. =
agram Fimage[lataFormat
GeaTIFF

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation GeoTIFF

element
levellProduct/productSpecific/geocodedIimagelnfo/DEMCoverageMapDescription/imageDataDepth

diagram | =
rlnlage[lata[lepth

16 bit
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type | xs:int

properties isRef 0
content simple

annotation | documentation 16 bit

element
levellProduct/productSpecific/geocodedIimagelnfo/DEMCoverageMapDescription/imageRaster

diagram

—Fnumherﬂfﬂows |

—FIIIII‘I'IlIer':'fCOllII‘I]I]E |

(=B Frowspacing |

one For all polarisations, Has i ) ) )
the sarne dirnensions as the signs give arentation

geocaded irmage, _
—|‘{:0Ium|15|mcing

properties isRef 0
content complex

children | numberOfRows numberOfColumns rowSpacing columnSpacing

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

element
levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/numbe
rOfRows

diagram

|;nl.|ml:-er0ﬂ-'n‘.ows

type | xs:int

properties isRef 0
content simple

element
levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/numbe
rOfColumns

diagram | =
|_nl.|ml:-er0fColumns

type | xs:int

properties isRef 0
content simple

element
levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/rowSp
acing

o

=igns give oHentation

type | xs:float
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properties isRef 0
content simple

annotation | documentation signs give orientation

element
levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/colum
nSpacing

diagram | = -
| columnSpacing

type | xs:float

properties isRef 0
content simple

element levellProduct/setup

diagram

Order requests far PSP
leading to the fnal praduct

Praducts identifieres,

Screening and processing generation tirmes and
chain setup and contral wersions of data used Far L1B
pararneters, input data and Proceszing

relewant saftware used,

—| processingsteps

histary of software
cornponents used to
genetate this product

properties isRef 0
content complex

children | orderInfo inputData processingSteps

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

orderinfo [

Order requests For PSP
leading to the final product

isRef 0
content complex

properties

“orderType

L1B-SAR

—Fpm{:essingPriority |
e, MET

Ecrrl:-it.w’!'u:{:urm:}.r

REFE For raferance
PRED For predicted
QLKL For quicklaak
RAPLC For rapid
SiCIE for science

—Fsc-&neﬂpeciﬁcaﬁon |

aither start + stop time ar
scene coordinates

SRA | DRA

—Epolarisationl‘u‘lotle |

single | dual | twin | quad

Bearn identification

—|E|rru:rtluct¥arian‘t

—Fresolution‘u’ariam |

|

children | orderType processingPriority orbitAccuracy sceneSpecification orderedScene imagingMode lookDirection
antennaReceiveConfiguration polarisationMode polList elevationBeamConfiguration productVariant
resolutionVariant projection geocodingOrder userData procGainAttenuation
annotation | documentation Order requests for PSP leading to the final product
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element levellProduct/setup/orderinfo/orderType

diagram | =

L1B-SAR

type | string128

properties isRef 0
content simple

facets | maxLength 128

annotation | documentation L1B-SAR

element levellProduct/setup/orderinfo/processingPriority

diagram | = - —
|_|1r0{:essmgPrlonty

&g, MRET

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation e.g. NRT

element levellProduct/setup/orderinfo/orbitAccuracy

diagram = -
orbitAccuracy

REFE For raferance
PRED For pradicted
QUEL For quicklaak
R&PD For rapid
SZIE For science

type | restriction of xs:NMTOKEN

properties isRef 0
content simple

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 | = - -
|_s{:eneSpecrﬁ{:atlon

aither start + stop time or
scene coordinates
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type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration COORDS
enumeration TIME
enumeration CENTERCOORDS
enumeration UNDEFINED

annotation | documentation either start + stop time or scene coordinates

element levellProduct/setup/orderinfo/orderedScene

diagram ittt
-1 steneCemterCoord

For spotlight mode, Given
Far localisation accuracy

v
1
1
1
:
1 .
orideredScens :H JE}:E_ _: AREREEMEnt IZII'II'!,I' Since ane
1
1
1
1

datatake coresponds to ane
scene,

zera Doppler tires as given
o darived For the orderad
scene coords

properties isRef 0
content complex

children | sceneCenterCoord sceneExtent

element levellProduct/setup/orderinfo/orderedScene/sceneCenterCoord

diagram

geoqraphical latitude |
positive towards north

sceneCenterCoord E]—(* =

geoqgraphical longitude,
positive towards east

For spotlight mode, Given
For lacalisation accuracy
assessrnent only since one
datatake carresponds ta one
seene,

properties isRef 0
content complex

children | lat lon centerCoordHeight

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

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

o

geographical latitude ,
positive tawards north

type | latitudeDegType

properties isRef 0
content simple
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facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude , positive towards north

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

o

geographical longitude,
positive towards east

type | longitudeDegType

properties isRef 0
content simple

facets | mininclusive -180
maxlInclusive 180

annotation | documentation geographical longitude, positive towards east

element levellProduct/setup/orderinfo/orderedScene/sceneCenterCoord/centerCoordHeight
diagram |§

centerCoordHeight

type | xs:double

properties isRef O
content simple

element levellProduct/setup/orderinfo/orderedScene/sceneExtent

diagram = -
startTimeUTC

scenebxtent [—]

zero Doppler tirnes as given stopTimelTC

or derived For the ordered
scene coobds

properties isRef 0
content complex

children | startTimeUTC stopTimeUTC

annotation | documentation zero Doppler times as given or derived for the ordered scene coords

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

diagram = -
stantTimeUTC

type | xs:dateTime

properties isRef 0
content simple

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

diagram = -
stopTimeUTC
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type | xs:dateTime

properties isRef O
content simple

element levellProduct/setup/orderinfo/polList

e | potList G~ polLayer |

Sttt it e, T
£

properties isRef 0
content complex

children | polLayer

element levellProduct/setup/orderinfo/elevationBeamConfiguration

diagram = - -
|_elevatlonBeamConﬁguratlon

Bearn identification

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation Beam identification

element levellProduct/setup/orderinfo/productVariant

diagram = -
| productVariant

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

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

element levellProduct/setup/orderinfo/resolutionVariant

diagram = . -
|_resolutlon1ufarlant

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration SE

enumeration RE
enumeration UNDEFINED

element levellProduct/setup/orderinfo/projection
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diagram

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration GROUNDRANGE
enumeration SLANTRANGE
enumeration UNDEFINED
enumeration MAP

element levellProduct/setup/orderinfo/geocodingOrder

diagram |  agTmTmT-m------o- "
geocoded products: &LTO,
UTM or UPS projection

prefered for transition zones

4
-4 countrylD :

geocodingOrder E]_(_..._:E.

For geocading

- -EE{Ia‘tumI[l :

For geocading

properties isRef 0
content complex

children | mapProjection countrylD datumID

element levellProduct/setup/orderinfo/geocodingOrder/mapProjection

diagram = —
| mapProjection

geocoded products: AUTO,
UTM ar UPS projection
prefered Far transition zones

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

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 gaocading

type | string128

properties isRef 0
content simple

facets | maxLength 128
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annotation | documentation for geocoding

element levellProduct/setup/orderinfo/geocodingOrder/datumID

o

For geocoding

type | string128

properties isRef 0
content simple

facets | maxLength 128

annotation | documentation for geocoding

element levellProduct/setup/orderinfo/userData

diagram e

userData E]_(_'"_:El' -

e
'
L
i
I
=
=]
=
-
]
=
=1
-
1]
=
-
&
=
=
]

properties isRef 0
content complex

children | customerOrderID customerOrderName customerOrderltemID

element levellProduct/setup/orderinfo/userData/customerOrderID

diagram | [=
rctlstonlerﬂrtlerl[l

acquisitionCrderI

type | xs:string

properties isRef 0
content simple

annotation | documentation acquisitionOrderID

element levellProduct/setup/orderinfo/userData/customerOrderName

diagram | [=
rcllstonlerﬂrtlerﬂame

skring

type | xs:string

properties isRef 0
content simple

annotation | documentation string

element levellProduct/setup/orderinfo/userData/customerOrderltemID
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diagram =
rcllstonlerﬂnlerrteml[l

type | xs:string

properties isRef 0
content simple

element levellProduct/setup/orderinfo/procGainAttenuation

diagram

Fprocﬁainmtenuation

type | xs:double

properties isRef 0
content simple

element levellProduct/setup/inputData
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diagram —[logicalDataTakelD |

logical datatake IC built boy
receiving station, datatake
Fle nurnber, commanded
acquisition staH tirme

—Funique[lataTak elD |

unique rurnber of datatake if
A ailable

—|EleueI(lPr-:r{Iuctl[l

—FLﬂBaseGenerationTimel.lTC |

—FLoSARGenermionTinwurc |

—Flocsmmpmuucﬂn |

—FIDCSA[|1tPro{Iu¢tFiIeIIame |

—FIDCSAUKPrmluct‘ufersion |

—FIGCSAUKPm{IuctGenerationTim... |

inputData GEI— -
~ orbitProductiD

Products idantifieras,
generation times and =
wersions of data used For L1B —Forl:-itProtluctFileHame |
Pracessing

T or

tAccUracy

—ForlmPrO{IuctﬁeneratimlTimel.lTC

—|Ecolrﬁgurationl[l

processor and praduct
configuration file

—FcomigurationFilellame |

processor and praduct
configuration file

—FcomigurationGenerationTimeUTC

properties isRef 0
content complex

children | logicalDataTakelD unigueDataTakelD levelOProductID LOBaseGenerationTimeUTC LOSARGenerationTimeUTC
IOCSAuxProductID IOCSAuxProductFileName IOCSAuxProductVersion IOCSAuxProductGenerationTimeUTC
orbitProductID orbitProductFileName orbitAccuracy orbitProductGenerationTimeUTC attitudeProductID
attitudeProductFileName attitudeProductGenerationTimeUTC configurationID configurationFileName
configurationGenerationTimeUTC
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annotation | documentation Products identifieres, generation times and versions of data used for L1B Processing

element levellProduct/setup/inputData/logicalDataTakelD

diagram =
rloglcaIDataTak ell

logical datatake ID buil by
receiving station, datatake
file nurnber, corrnandad
acquisition staH tirme

type | string1024

properties isRef 0
content simple

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 | =
|_l.|n|{|l.|e[IataTakel[l

unique nurnber of datatake if
awailable

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation unique number of datatake if available

element levellProduct/setup/inputData/levelOProductID

diagram =

]

leveliProductiD

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

element levellProduct/setup/inputData/LOBaseGenerationTimeUTC

diagram

FLﬂBaseGenera’tionTimeUTC

type | xs:dateTime

properties isRef 0
content simple

element levellProduct/setup/inputData/LOSARGenerationTimeUTC

diagram

FLﬂSAHGenerationTimellTC
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type | xs:dateTime

properties isRef 0
content simple

element levellProduct/setup/inputData/IOCSAuxProductID

diagram

FIDCSAume{IucﬂD

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

element levellProduct/setup/inputData/IOCSAuxProductFileName

diagram | = -
|_IDCSAume{IuctFlleHame

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

element levellProduct/setup/inputData/IOCSAuxProductVersion

diagram = -
|_IOCS.ﬂ.uxPrmluctUersmn

type | string80

properties isRef 0
content simple

facets | maxLength 80

element levellProduct/setup/inputData/IOCSAuxProductGenerationTimeUTC

diagram | = - -
|_IGCSAUKProtluctGenerat|1:rnT|m...

type | xs:dateTime

properties isRef 0
content simple

element levellProduct/setup/inputData/orbitProductID
diagram = -

type | string1024

properties isRef 0
content simple

facets | maxLength 1024
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element levellProduct/setup/inputData/orbitProductFileName

diagram | = - -
|_-:-rhltProtluc’tFllellame

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

element levellProduct/setup/inputData/orbitAccuracy

diagram = -
orbitAccuracy

type | restriction of xs:string

properties isRef 0
content simple

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

element levellProduct/setup/inputData/orbitProductGenerationTimeUTC

diagram = - - -
|_orhltProtluctGeneratmnTlmeUTC

type | xs:dateTime

properties isRef 0
content simple

element levellProduct/setup/inputData/attitudeProductID

diagram | ——
|_attltutlePr-:r{Iu{:tl[l

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

element levellProduct/setup/inputData/attitudeProductFileName

diagram = -
|_ﬂﬂltl.ll:|f:Pr0{|l.I{:tFI|f:Hﬂl'llf:

type | string1024

properties isRef 0
content simple

facets | maxLength 1024
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element levellProduct/setup/inputData/attitudeProductGenerationTimeUTC

diagram | —— - -
|_ﬂﬂltl.l'[|ePr0{|lI{:tG'&IlerﬂtIOIlTII'IIe...

type | xs:dateTime

properties isRef 0
content simple

element levellProduct/setup/inputData/configurationID

diagram = .
configurationlD |

processor and praduct
configuration file

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation processor and product configuration file

element levellProduct/setup/inputData/configurationFileName

diagram = - -
rcolmgllra‘tlonﬁleﬂame

processor and praduct
configuration file

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation processor and product configuration file

element levellProduct/setup/inputData/configurationGenerationTimeUTC

diagram | = - - -
|_{:-:-lrﬁguratlonﬁeneratlonTlmeUTC

type | xs:dateTime

properties isRef O
content simple

element levellProduct/setup/processingSteps

diagram - L
processingsteps E]—(—"'—:EI—| software

histary of software 1..m
cormponents used to lists each rajor companent
generate this praduct of the processing chain

properties isRef 0
content complex
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children | software

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

element levellProduct/setup/processingSteps/software

diagram =
Baze Screener,.., Geocoding,
Formatter, ..
software I _
- - ~goftwareVersion |
lists each rajor component '
of the processing chain S .
L- -i'algorithm ]
rain algatithrng g,
Extended Chirp Scaling
Algotithrn For SLECSS, ...
properties isRef 0

content complex

children | softwarelD softwareVersion algorithm

annotation | documentation lists each major component of the processing chain

element levellProduct/setup/processingSteps/software/softwarelD

diagram | =

Base Screener,.., Geocoding,
Formatter, ..

type | string128

properties isRef 0
content simple

facets | maxLength 128

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

element levellProduct/setup/processingSteps/software/softwareVersion

diagram = -
rsoﬂware‘ufersmn

type | string128

properties isRef 0
content simple

facets | maxLength 128

element levellProduct/setup/processingSteps/software/algorithm

o

rnain algorithr; e.g.
Extended Chirp Scaling
Algatithrn For SLECSS,..

type | string255
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properties isRef 0
content simple

facets | maxLength 255

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

element levellProduct/processing

diagram

geornetc pararneters For
Focussing

Coppler centriod estirnates
and derived pararneters (For

Processor and product —| processingParameter
configuration pararmeters and T
pararmeters of the data 1.

deterrnined duting screening

and processing, [configured) range and azirmuth

processing parameters [For each
ScanSaR bearn)

—| processingFlags

Aags indicating which
pracessing steps have been
petfarmed, Flags of steps
like qeocoding are given
ewen For carplex products
[as "falze" of course),

properties isRef 0
content complex

children | geometry doppler processingParameter processingFlags

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

and processing.

element levellProduct/processing/geometry

diagram =
. —Fgeometryl:oortlinateTm}e |

irmage data time tags (zero Doppler)

—| velocityParameter

1.

welacity or "B" pararnater
(o FH  used Forfocusing

geamettic parameters For ettt ettt

Facuzsing . zeroDopplerVelocity
| ittty Sy Syl e b St e S S, Lol :_'_
0.
at rid-scene
dopplerRate
= 7
1.0

properties isRef 0
content complex
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children | geometryCoordinateType velocityParameter zeroDopplerVelocity dopplerRate

annotation | documentation geometric parameters for focussing

element levellProduct/processing/geometry/geometryCoordinateType
diagram

Fgeometrytoonlina‘teTm:-e

irmage data time tags (zero Doppler]

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation image data time tags (zero Doppler)

element levellProduct/processing/geometry/velocityParameter

diagram =
J “timelUTC

tirne tag For the polynamial
in geornetny Coordinate Type

5 tirne [zera Dopplar
velocityParameter E]—(*E— : prie

=
velocity or "B parameter - beamiD :
used for Focussing | TeSRaaaas

1
[
1

—| velocityParameterPolynomial

B pararneter ower range (inear or low
order Function)

properties isRef 0
content complex

children | timeUTC beamID velocityParameterPolynomial

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

element levellProduct/processing/geometry/velocityParameter/timeUTC

diagram =
2 ~imelTC

tirme tag For the palynormial
in geornetryCoordinateType
tirne [zero Doppler)

type | xs:dateTime

properties isRef O
content simple

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

element levellProduct/processing/geometry/velocityParameter/beamID

type | string20

properties isRef 0
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content simple

facets | maxLength 20

element levellProduct/processing/geometry/velocityParameter/velocityParameterPolynomial

diagram -
| dblPohymiom _|

| —F validityRangeMin |

| —Fvalitlityﬂangel‘u‘lax |

velocityParameterPolynomial E}I—I:—-H—:E——Freferem:ePoim

B parameter over range (linear or low

|
|
|
|
I—Fpolynomial[iegree | I
|
|
|

al, al, ..., an = coefficient
0, 1, .., n = attribute
expanent

n= polynomialbegree

arder Function) |
: L Ecoctiicient B
sbegitloeyiohy e
0.256
| s ettt e
| an®ion
|
|

T e —

type | dblPolynom

properties isRef 0
content complex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

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

element levellProduct/processing/geometry/zeroDopplerVelocity

diagram =ttt "
P heamilD |
.

zeroDopplerVelocity E]_(_..._ =

at rnid-scene

mfs

properties isRef O
content complex

children | beamID velocity

annotation | documentation at mid-scene

element levellProduct/processing/geometry/zeroDopplerVelocity/beamID

type | string20

properties isRef 0
content simple

facets | maxLength 20
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element levellProduct/processing/geometry/zeroDopplerVelocity/velocity

diagram =
’

mls

type | xs:double

properties isRef 0
content simple

annotation | documentation m/s

element levellProduct/processing/geometry/dopplerRate

diagram =
timeUTC

tirme tag Far the palynarmial
in geormnetryCoordinateType

tirme [zera Dopplar
dopplerRate EI—(—“'—)EI— G ppler)

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

—| dopplerRatePolynomial

properties isRef 0
content complex

children | timeUTC beamID dopplerRatePolynomial

element levellProduct/processing/geometry/dopplerRate/timeUTC

diagram

timeUTC

tirne tag For the palynamial
in geornetryCoardinate Ty pe
tirne [zero Doppler]

type | xs:dateTime

properties isRef 0
content simple

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

element levellProduct/processing/geometry/dopplerRate/lbeamID

type | string20

properties isRef 0
content simple

facets | maxLength 20

element levellProduct/processing/geometry/dopplerRate/dopplerRatePolynomial
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diagram _— Y — — — —
| dblPolymom _l

| —|_ validityRangeMin |

| —|_ validityRangeMax |

|

|

|
dopplerRatePolyniomial [%]—I—(—--—E——'W‘ |
|

S |
|

|

|

|

|

al g+ a1® g o
an*xn

al, al, v, an = coefficient
0, 1. ..., n = attibute
exp-:-nent

n= polynamiallegree

|
|
| e
|
|
|

type | dblPolynom

properties isRef 0
content complex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

element levellProduct/processing/doppler

diagram = - -
—|_{I0|1|:-IerBasel:-amlEstlmatlonMet... |
azirnuth cross corelation
—F{I{rm:-IerGf:o-nletri{:Estimationl'u'le... |
doppler ? CE'_ orbit and attitude data evaluation
Croppler centriod estimates —F{I-l:r|1|1I-erCentroi{ICoor{IinateTm}e |
and derived pararneters (For
the image dats) irnage data time tags (zero Doppler)
—| dopplerCentroid
1=
F_ [ Estirnates For each
layer and ScanSAR bearn
and detived processing
pararneters
properties isRef 0

content complex

children | dopplerBasebandEstimationMethod dopplerGeometricEstimationMethod dopplerCentroidCoordinateType
dopplerCentroid

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

element levellProduct/processing/doppler/dopplerBasebandEstimationMethod

diagram | = - -
|_{IopplerBasehamlEstlmatlonMet...

azirnuth cross comelation
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type | string255

properties isRef O
content simple

facets | maxLength 255

annotation | documentation azimuth cross correlation

element levellProduct/processing/doppler/dopplerGeometricEstimationMethod

diagram = - - -
|_{Iom1IerGeometrlcEstlmatlonl'u'le...

orbit and attitude data evaluation

type | string255

properties isRef O
content simple

facets | maxLength 255

annotation | documentation orbit and attitude data evaluation

element levellProduct/processing/doppler/dopplerCentroidCoordinateType

diagram = - -
|_{Iu:r|1|:-IerCerrtr0ulCoor{ImateTm:re

irnage data tirme tags (zero Doppler)

type | restriction of string20

properties isRef 0
content simple

facets maxLength 20
enumeration RAW
enumeration ZERODOPPLER
enumeration UNDEFINED

annotation | documentation image data time tags (zero Doppler)

element levellProduct/processing/doppler/dopplerCentroid
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diagram

properties

children

attributes

dopplerCentroid [%]—

F_[Z Estirates For each
lawer and ScanSAR beam
and derived processing
parameters

[2] attribuites
layerindex

For each irnage layer

isRef 0
content complex

fpolLayer
HH, HY, ...

F_dc affset of thiz ScanSAR:
bearn to next Far range beam
due to beam rmisalignrient

Coppler centroid estirnates at mid-range
of the frst and last raw data spotlight
azirnuth data seqrients (ot in the image
datal.

_______________________ .
1
_______________________ ]
F_dc offset of this polarsation
lavver to the mean of all
poladsations [rid-scene),

—Fnumherﬁﬂilocks |

For bazeband Fde estirnation

—Fnunllrerﬂfl-':ejec’tetlﬁlocks |

Droppler centroid estirnate rejected
(2.3, due ta land-zea transition)

—|;numheer[llopplerRecor{ls |

Murnber of the Fallowing azirnuth
tirne tagged Croppler data sets

—F{IopplerRe{:or{IAzimuthSpa{:ing |

[5] morninal walue

—| dopplerEstimate

1.0

polynormials over slant range
kirne

polLayer DRAoffset beamID scanSARDopplerOffset spotlightDopplerProgression polLayerDopplerOffset

numberOfBlocks numberOfRejectedBlocks numberOfDopplerRecords dopplerRecordAzimuthSpacing

dopplerEstimate

Name Type
layerindex xs:int

Use Default Fixed
required

Annotation
documentation for
each
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image
layer

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

element levellProduct/processing/doppler/dopplerCentroid/DRAoffset

diagram =
DRAofTset

SR&, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

properties isRef O
content simple

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element levellProduct/processing/doppler/dopplerCentroid/beamID

type | string20

properties isRef O
content simple

facets | maxLength 20

element levellProduct/processing/doppler/dopplerCentroid/scanSARDopplerOffset

diagram =
rscanSAHDopplerOﬁset

F dc offset of this ScanSaR
beann to next Far range bearn
due to bearmn misalignrment

type | xs:double

properties isRef 0
content simple

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 = - -
dopplerMidRangeFirst |

spotlightDopplerProgression [%]—(—--—

E{|O|}|}|erMi{|HﬂllﬂeLﬁst |

Coppler centroid estimates at mid-range
of the frst and last raw data spotlight
azirnuth data segrents (ot in the image
data],

properties isRef 0
content complex

children | dopplerMidRangeFirst dopplerMidRangeL ast

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

element

levellProduct/processing/doppler/dopplerCentroid/spotlightDopplerProgression/dopplerMidRangeFir
st

diagram = - -
|_{IopplerMuIRangeFlrst

type | xs:double

properties isRef 0
content simple

element

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

diagram = -
|_-cI-:r|1|1IerM|tIRallgeLas’t

type | xs:double

properties isRef 0
content simple

element levellProduct/processing/doppler/dopplerCentroid/polLayerDopplerOffset

diagram

FpolLayerDoppleerfset

F_dc offzet of this poladzation
lawer to the mean of all
polarsations (rnid-scenel,

type | xs:double

properties isRef 0
content simple

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

element levellProduct/processing/doppler/dopplerCentroid/numberOfBlocks

diagram =
rllllnlllerﬂfﬂlotk 5
For baseband Fde estirnation
type | xs:int
properties isRef 0

content simple

annotation | documentation for baseband fdc estimation

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

numberifRejectedBlocks

Coppler centroid estimate rejectad
(e.g. due ta land-zea transition)

type | xs:int
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properties isRef 0
content simple

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

properties isRef 0
content simple

annotation | documentation Number of the following azimuth time tagged Doppler data sets

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

dopplerRecordAzimumthSpacing

[=] morninal walue

type | xs:float

properties isRef 0
content simple

annotation | documentation [s] nominal value

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate
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diagram

dopplerEstimate I:%]—(—"-—:El—

polynomials ower slank range
time

properties isRef 0
content complex

tirne tag Far all Fallowing
pararneters and polynornials
in
dopplerCentroidCoordinate T
ype time (zero Doppler)

—Ftloppler.ﬂdl‘u‘litlﬂanue |

“alue at mid range given For
COMEnienoe

—| hasebandDoppler

bazeband Doppler centraid fir
palyrornial

—Fueometric[lopplerﬂag |

geametric absalute Dappler
estimate performed and usable

geamettic Doppler centroid
palyrornial

—F{Ioppler.ﬁmhiguity |

integer rnultiple of PRF (at
rrid range)

—F{Iopplertonsisﬁmwﬁlau |

urwrapped gearnetric Doppler
estimate consiskent with baseband
extimnate

—F{IoppIerEstimateConﬁtlence |

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

—| combinedDoppler

resulting combined Doppler
estimate used Far processing:
bazeband estirnates with
arnbiguity Frorn geornetry,
Pure geornettic estirmate if
bazeband confidence walue is
tan lowy, Identical to
bazeband recards iF attitude
data not available or qualicy
tan bad,

children | timeUTC dopplerAtMidRange basebandDoppler geometricDopplerFlag geometricDoppler dopplerAmbiguity

dopplerConsistencyFlag dopplerEstimateConfidence combinedDoppler

annotation | documentation polynomials over slant range time

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

tirne tag for all following
pararneters and polynomials
in
dopplerCentraidCoordinataT
wpe time (zero Doppler)

type | xs:dateTime

properties isRef 0
content simple

annotation | documentation time tag for all following parameters and polynomials in dopplerCentroidCoordinateType time (zero Doppler)

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/dopplerAtMidRange

diagram = -
|_-[I-:r|:-|:-ler.ﬂ|.tl'u'lull-':ange

Walue at mid range given For
COMenience

type | xs:double

properties isRef 0
content simple

annotation | documentation Value at mid range given for convenience

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

diagram —_— Y — — — —
| dblPohymom _|

| —rvalulltyl:!angel'u'lm |

| —rvalltlltyﬂangel'u'lan |

basebandDoppler [%]—I—[—--—E——' referencePoint |

bazeband Doppler centroid fit
polyrornial |

|mly|mm|al[legree |

LT g {:oeﬂ'{:lem -

g
al * 0+ at® g C+
all, al, .., an = coefficient
0, 1, ..., n = attribute

exp-:-nent
n= polynamialbegree

type | dblPolynom

properties isRef 0
content complex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

annotation | documentation baseband Doppler centroid fit polynomial

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/geometricDopplerFlag
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diagram = -
rgeometn{:[lopplerﬂag

geomettic absolute Doppler
estimate perforrned and usable

type | xs:boolean

properties isRef 0
content simple

annotation | documentation geometric absolute Doppler estimate performed and usable

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/geometricDoppler

diagram - — —
| dblPolymom _|

| —F validityRangeMin |

| —Fvalitlityﬂangel‘u‘lax |

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

geomettic Doppler centraid
polyrornial |

L- 4= coefficient

[ i Ry St Ly

—|:|mlylmmial[legree | I
| 2., |
al ® om0+ at* a1+, 4+

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

| n= polynarialDegres

T T —

type | dblPolynom

properties isRef 0
content complex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

annotation | documentation geometric Doppler centroid polynomial

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

diagram = —
|_'[|1Zr|]'|]'|ﬁrﬂl.l'llhlﬂlllty
integer multiple of PRF (at
rrid range]
type | xs:int

properties isRef O
content simple

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

element levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/dopplerConsistencyFlag
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diagram = -
|_-cl-:r|1|:-IerC0nsls’tencyFlag

unwrapped geometric Coppler
estimate consistent with baseband
astirnate

type | xs:boolean

properties isRef 0
content simple

annotation | documentation unwrapped geometric Doppler estimate consistent with baseband estimate

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

diagram = -
|_tlopplerEstlmateCorrﬁtlem:e

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

type | xs:float

properties isRef 0
content simple

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

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

diagram

—Fvalitlityﬂ'angel‘u‘lin |

—Fvalitlityﬂangel‘u‘lan |

combinedDoppler EI—(—--—)EI——':referencePoint

resulting carnbined Doppler =
estimate uzed Far processing: —Fpolmmmial[legree |
bazeband estirnates with

arnbiguity Frorn geormety,

Pure geornatric estirmate i ~coefficient
bazeband confidence walue iz = ————

too law, Identical to 1.256

bazeband recards iF attitude .t

data not available or quality a0 ® 0+ alt el + L+
too bad, anFen

al, al, .., an = coefficient
0, 1, ..., i = attribute
expanent

n= polynamialbegres

properties isRef 0
content complex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

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

element
levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/validityRangeM
in



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 146 of 309

diagram = -
rvalltlﬁyﬂangelﬂm

type | xs:double

properties isRef 0
content simple

element
levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/validityRangeM
ax

diagram =
rvalltlnyﬂangel'u'lax

type | xs:double

properties isRef 0
content simple

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

diagram = -
referencePoint |

type | xs:double

properties isRef 0
content simple

element
levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/polynomialDeg
ree

diagram = -
|_|:-0Iyn-:rm|al[legree

type | xs:unsignedint

properties isRef 0
content simple

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

diagram
J B attributes

- coefficient (——— -----------1

m
o
@
=
=
2
=
1]
=

&t
al o0+ al* el + L+

an®rn

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

n= palynamiallegree

type | extension of xs:double

properties isRef 0
content complex
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attributes | Name Type Use Default Fixed
exponent xs:unsignedint

annotation | documentation e.g.:
a0 * x"0 + at1* xM + ... + an*x"n
a0, a1, ..., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

element levellProduct/processing/processingParameter

Annotation
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diagram =i g
r-- beamlD |
1 1 |

'—F|1rot:essinglnfoCoortlinateTm}e

raw data time tags (not zero Doppler)

norminal number of loaks
processed

=azimuthLooks

—FranueLookBamlwitl’th ‘

[Ha]

—FazimuthLookBamlwitlth |

[Hz] target bandwidth in image.
Craterrnines Point barget
resolution, total target bandwidth
in acquisition =
azimuthLookBandwidth *
azimuthLooks

—FtotaIProcessetlHangeBamlwimh |

tatal processed bandwidth [Hz]

—FtotaIProcesse{IAzimuthBamlwi(I... |

[Hz] total processed bandwidth of the
processingParameter E]_@E'_ instantaneous azimuth bandwidth, It iz lower
than total target bandwitdeh in Spatlight cases

(confiqured) range and azimuth since it denates which part of the antenna

processing parameters (For each azirnuth spectrumn was used and does not take

SeanSaR bearr) the Doppler course inta account (For that see
azirmuthLookBandwidth)

Era|luf:‘n"'.l'imlcr'm.rl[ll

matched FAlter window type
&.0, Harnring, ..

—Franue\*ﬁmlowtoefﬁ{:ient |

075, ..

—Fazimuth\iﬁmlowln |

—Fazinmtlﬂ'ﬂmlow(:oefﬁcient |

rangeCompression

: 1.0

. range cornpression Functions

v uzed for the segrments of data

v e, with different PRF)

:L~: correctedinstrumentDelay
T T T T e T T LT e LT Y, ot

z

0.

v corrected total time delay For the
' chitps used per layer

properties isRef 0
content complex

children | beamID processinglnfoCoordinateType rangelLooks azimuthLooks rangeLookBandwidth azimuthLookBandwidth
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totalProcessedRangeBandwidth totalProcessedAzimuthBandwidth rangeWindowID rangeWindowCoefficient
azimuthWindowID azimuthWindowCoefficient rangeCompression correctedInstrumentDelay scanSARBeamOverlap

annotation | documentation (configured) range and azimuth processing parameters (for each ScanSAR beam)

element levellProduct/processing/processingParameter/beamID

type | string20

properties isRef 0
content simple

facets | maxLength 20

element levellProduct/processing/processingParameter/processinginfoCoordinateType

diagram | = - -
|_|1r0{:essmglnfoCoonlmateT:ﬂ}e

rawe data time tags [not zero Coppler]

type | restriction of string20

properties isRef 0
content simple

facets maxLength 20
enumeration RAW
enumeration ZERODOPPLER
enumeration UNDEFINED

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

element levellProduct/processing/processingParameter/rangeLooks

diagram =

norninal nurmber of loaks
proceszed

type | xs:float

properties isRef 0
content simple

annotation | documentation nominal number of looks processed

element levellProduct/processing/processingParameter/azimuthLooks

diagram |
azimuthLooks

type | xs:float

properties isRef 0
content simple

element levellProduct/processing/processingParameter/rangeLookBandwidth
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diagram = -
rrallgeLook Bandwidth

[Hz]

type | xs:double

properties isRef 0
content simple

annotation | documentation [Hz]

element levellProduct/processing/processingParameter/azimuthLookBandwidth

diagram = -
|_az|muthLook Bandwidth

[Hz] target bandwidth in image.
Creterrnines Paint target
resalution, total target bandwidth
in acquisition =
azimuthLookBandwidth *
azimuthLooks

type | xs:double

properties isRef 0
content simple

annotation | documentation [Hz] target bandwidth in image. Determines Point target resolution. total target bandwidth in acquisition =
azimuthLookBandwidth * azimuthLooks

element levellProduct/processing/processingParameter/totalProcessedRangeBandwidth

diagram = -
|_totalPrcr{:esseclﬂangeﬂamlwulth

total processed bandwidth [Hz]

type | xs:double

properties isRef 0
content simple

annotation | documentation total processed bandwidth [Hz]

element levellProduct/processing/processingParameter/totalProcessedAzimuthBandwidth

diagram = - -
|_totalPro{:esse{IAzlmutIlﬂalltlwul...

[Hz] total processed bandwidth of the
instantaneous azirnuth bandwideh, It is lower
than total target bandwitdth in Spotlight cazes
since it denotes which part of the antenna
azirnuth spectrurn was used and does not take
the Doppler course into account (For that see
azimuthLoakB andwidth)

type | xs:double

properties isRef 0
content simple

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
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diagram =
| rangeWindowlD

rnatched filter window type
&.3. Hamming, ...

type | string20

properties isRef 0
content simple

facets | maxLength 20

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

element levellProduct/processing/processingParameter/rangeWindowCoefficient

diagram

Frange\*ﬁmlowtoefﬁ{:ient

075,

type | xs:float

properties isRef 0
content simple

annotation | documentation 0.75, ...

element levellProduct/processing/processingParameter/azimuthWindowID

diagram

Fazimutlﬂ"!.‘imlowl[l

type | string20

properties isRef 0
content simple

facets | maxLength 20

element levellProduct/processing/processingParameter/azimuthWindowCoefficient

diagram = ;
|_azmmth‘imlowCo-efﬁ{:lent

type | xs:float

properties isRef 0
content simple

element levellProduct/processing/processingParameter/rangeCompression

diagram

segmentinfo

rangeCompression EI—(—"-— =]

range cornpression functions
used For the seqrients of data
[&.q. with different PRF)

properties isRef O
content complex

children | segmentinfo chirps

annotation | documentation range compression functions used for the segments of data (e.g. with different PRF)
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element levellProduct/processing/processingParameter/rangeCompression/segmentinfo

diagram o o o e e e e ]

7]
]
=
5
3
1]
=3
=
]
=
a
-]
S

2] attributes

—1 | segmentlD

index nurnber

type | segmentinfoType

properties isRef 0
content complex

children | polLayer beamID DRAoffset dataSegment

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

element levellProduct/processing/processingParameter/rangeCompression/chirps

diagram . . L
| chirps EH:_'"_E_' referenceChirp

1.mo
waveformn generation
par.ameters

properties isRef 0
content complex

children | referenceChirp

element levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp
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diagram

properties

children

attributes

annotation

element

B aitributes

pulzeCode

instrurnent index code

“pulseType

custarn wavefatrn, L.

—F{:hirp[iesignator |

narninal chirp, replica, ideal

referenceChirp E]— chirp, _

waveformi generation {:hirl}slﬂ'llﬁ
parameters

W |

[UpiDovenfUpDawn] chirp
slope

~pulseLength

instrurnent code! Pulse length
in seconds=uwalue * 32 |

: 3.29658334E +02

—Fpulseﬂamlwiﬂth |

instrurnent code! Pulse
bandwidth in Hz = walue *
1.2EE+0&

—F{:emerFrequenw |

instrurnent code! Center
frequancy in Hz = walus
1.2EE+0E

.

+

Fesults of chirp analysis
expressed with model
parameters

isRef 0
content complex

pulseType chirpDesignator chirpSlope pulseLength pulseBandwidth centerFrequency amplitude phase replica

Name Type Use Default Fixed Annotation

pulseCode xs:int required documentation instrument
index
code

documentation waveform generation parameters

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/pulseType

diagram

~pulseType

custarn waweformn, ..
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type | string80

properties isRef 0
content simple

facets | maxLength 80

annotation | documentation custom waveform, ...

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/chirpDesig
nator

diagram | — -
|_{:I1|r|1[Ie5|gnator

niorninal chirp, replica, ideal
chirp, _

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

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/pulseLengt

h
diagram =
pulseLength

instturnent code! Pulse length
in secands=wvalue * 32 [
3.29658384E +08

type | xs:double

properties isRef 0
content simple

annotation | documentation instrument code! Pulse length in seconds=value * 32 / 3.29658384E+08

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/pulseBand
width

diagram

|;|:-l.|lseBamei{Ith

instrurnent code! Pulse
bandwidth in Hz = walue
1.25E +06

Ed

type | xs:double

properties isRef 0
content simple

annotation | documentation instrument code! Pulse bandwidth in Hz = value * 1.25E+06
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element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/centerFreq
uency

diagram =
|_{:ue':l'rtf:rFrf:-uuf:m:g,.r

instrurnent code! Center
fraquency in Hz = walue *
1.2EE +06

type | xs:double

properties isRef 0
content simple

annotation | documentation instrument code! Center frequency in Hz = value * 1.25E+06

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/amplitude
diagram - — —
| dbIPohymom _l

| —F validityRangeiin |

| —Fvalitlityﬂangel‘ﬂax |

amplitude El-l—(—--—jEl——'Ereferem:ePoilrt

al *F 0+ al* a1+, +
an*rtn |
al, al, ... an = coefficient
0, 1. .., n = attribute
expanent

n= polynariallegree

|
|
|
| e
|
|
|

T T —

type | dblPolynom

properties isRef 0
content complex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/phase
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diagram _— Y — — — —
| dblPolymom _|

| —Fvalitlityl-'!angel‘u‘lin |

| —Fvalitlityﬂanuel‘u‘lan |

|
| phase [%]—I—(—--—E——'Ereferem:ePoint

| ~polynomiallegree |

L- = coefficient

[ ittt S, Ly

| 2.
Al *F e+ al* el + L+
| an*rn

al, al, .., an = coefficient

| 0, 1, ... n = atrrbute
Erponent

| n= palynomiallegres

type | dblPolynom

properties isRef 0
content complex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica

diagram —

1

replicatualityTooLowFlag

madel used instead of desived replica

StotalPower

T

meanAmplitude |

Epeak Location

Results of chirp analysis
expressed with raodel
pararneters

“pulseLength

“resolution

FdB width

----,------

1
L

|

-

2]

-

=)

properties isRef 0
content complex

children | replicaQualityTooLowFlag totalPower meanAmplitude peaklLocation pulseLength resolution PSLR ISLR

annotation | documentation Results of chirp analysis expressed with model parameters

element
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levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replical/repli
caQualityTooLowFlag

diagram | [= - -
|_repllcaﬁualltyTooLowFlag

model used instead of desired replica

type | xs:boolean

properties isRef 0
content simple

annotation | documentation model used instead of desired replica

element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replical/total
Power

diagram =
totalPower

type | xs:float

properties isRef 0
content simple

element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/mea
nAmplitude

diagram = -
rnlean.ﬂ;mplmule

type | xs:float

properties isRef 0
content simple

element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/pea
kLocation

diagram = -
peakLocation

type | xs:double

properties isRef 0
content simple

element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/puls
eLength

diagram =
pulselLength

type | xs:float

properties isRef 0
content simple
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element

levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/reso
lution

diagram = -
resolution

3dB width

type | xs:float

properties isRef 0
content simple

annotation | documentation 3dB width

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/PSL

R
o
~PSLR

type | xs:float

properties isRef 0
content simple

element
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/lSL

R
o
“ISLR

type | xs:float

properties isRef 0
content simple

element levellProduct/processing/processingParameter/correctedinstrumentDelay

diagram =
N pellayer

correctedinstrumentDelay [Tl:l—(—u-—jzl—---EEDRAOffset .

corvected tatal tire delay For the SkE&, DRAFore, DRASHR

chirps used per layer
—|= totalTimeDelay

(=]

properties isRef 0
content complex

children | polLayer DRAoffset totalTimeDelay

annotation | documentation corrected total time delay for the chirps used per layer

element levellProduct/processing/processingParameter/correctedinstrumentDelay/DRAoffset
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diagram =
DRAofTset

SR&, DRAFore, DR &AR

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element levellProduct/processing/processingParameter/correctedinstrumentDelay/totalTimeDelay

diagram | = -
totalTimeDelay

(=]

type | xs:double

properties isRef 0
content simple

annotation | documentation [s]

element levellProduct/processing/processingParameter/scanSARBeamOverlap

diagram = -
—| rangeTimeStart

range start time of ovedap
to next Scan3AR bearn

—|EranueTim-eSto|1

—Ffarl-'!angeBeamBortlerTime

detived end of this bearn (midle of

scanSARBeamOverlap [TIJ_(_...._E_ owerlap region For S5:Cs), This is also
' the range time to which on the

v elewation angles and picel coordinates

voin the geo grid refer to this bearm and

its pattem patterm,

L --EEmergingMethotl !
ScanSAR beam rerging For
detected products

L - lookWeight

.
|
[
|

ScanSAR subswath ook
surnrnation weighting
coefficient

properties isRef 0
content complex

children | rangeTimeStart rangeTimeStop farRangeBeamBorderTime mergingMethod lookWeight

element levellProduct/processing/processingParameter/scanSARBeamOverlap/rangeTimeStart
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diagram = -
| rangeTimeStart

range statt time of ovedap
o next ScanSAaR bearn

type | xs:double

properties isRef 0
content simple

annotation | documentation range start time of overlap to next ScanSAR beam

element levellProduct/processing/processingParameter/scanSARBeamOverlap/rangeTimeStop
diagram = -
rangeTimeStop

type | xs:double

properties isRef 0
content simple

element
levellProduct/processing/processingParameter/scanSARBeamOverlap/farRangeBeamBorderTime

diagram

|;farl-':anueBeamBor{IerTime

detiwed end of this bearmn (midle of
overap region for SSCs], This is alsa
the range tirme to which on the
elevation angles and pixel coordinates
in the geo grd refer to this bearm and
its pattern pattem,

type | xs:double

properties isRef 0
content simple

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 |§

mergingMethod

ScanSAR bearn rerging For
detected products

type | string128

properties isRef 0
content simple

facets | maxLength 128

annotation | documentation ScanSAR beam merging for detected products

element levellProduct/processing/processingParameter/scanSARBeamOverlap/lookWeight
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diagram = -
lookWeight

ScanShAR subswath ook
surnrnation weighting
coefficient

type | extension of xs:float

properties isRef 0
content complex

annotation | documentation ScanSAR subswath look summation weighting coefficient

element levellProduct/processing/processingFlags



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003
PAZ SAR Processor (PSP) Issue: 1.0

DLR Document Title Date: 01.10.2010
— Project Internal — Page: 162 of 309

diagram —FR}{GainCorrec‘le(lFlag

receiwer gain cormection
applied

—FDRAChanneISylelag

DRA channel synchranization
petformned

—FDRAChanneIDeminingPerforme... |

DRA channel demizing performed

—thhri(lCot||JIerCorrec‘te(lFlag |

hobrid coupler correction applied

—Fchirpl}riﬂCorrec‘te(lFlag |

phase and aroplitude dift over
time comected

—FchirpReplicaUse(lFlag

reconstructed chirp used

—Fgeometri{:Do|)|1IerUse(lFlag |

geometric Doppler centroid astimate
has been uzed

Enoi3f':lZ:orre:{:te:(lFlag

noize correction applied

—FrangeSprea(IinuLossCorrec‘te(l... |

range spreading loss compensation applied

—FscanSARBeamCorrec‘te(lFlag |

processingFlags = == ScanSAR spedfic beam comections
applied

Aags indicating which

processing steps have been —Fs|)otLightBeamCorrec‘te(lFIag |
performed., Flags of steps

like geccoding are given Spotlight specific azimuth beam

ewen For carnples products corrections applied

[as "false" of course),

—FazimuthPatternCorrec‘te(lFlag |

Stripmap azimuth antenna pattem
comvection applied

—FeIe.-\rationPaﬂe.-rn(:orrecte(IFlag |

antenna elewvation pattem camection
applied

—F|1olarisation(:orrecte(IFlag |

polarization correction applied

E(I«?:toa:i;‘tof:(lFlau

detection perfarmed

= muttiLook edFlag

roulti-locking peforrned

—FpropagaﬁonEﬁemscorrecte(IFlag

range delay corrected

Egeoco(letlFlag

geocoding performed

—Finci(lenceAngleMaskGenera‘le(l... |

For EEC products

—F|1ominaIProcessingPerforme.-(IFI... |

norminal L1E Processing chain or (rnanually)
configured steps

properties isRef O
content complex

children | RXGainCorrectedFlag DRAChannelSyncFlag DRAChannelDemixingPerformedFlag hybridCouplerCorrectedFlag
chirpDriftCorrectedFlag chirpReplicaUsedFlag geometricDopplerUsedFlag noiseCorrectedFlag
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rangeSpreadinglLossCorrectedFlag scanSARBeamCorrectedFlag spotLightBeamCorrectedFlag
azimuthPatternCorrectedFlag elevationPatternCorrectedFlag polarisationCorrectedFlag detectedFlag
multiLookedFlag propagationEffectsCorrectedFlag geocodedFlag incidenceAngleMaskGeneratedFlag
nominalProcessingPerformedFlag

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 levellProduct/processing/processingFlags/RXGainCorrectedFlag

diagram

FREGainCorrec’te{IFlau

receiver gain correckion
applied

type | xs:boolean

properties isRef 0
content simple

annotation | documentation receiver gain correction applied

element levellProduct/processing/processingFlags/DRAChannelSyncFlag

diagram

FDRAChannelSyncFlag

DR& channel synchronization
petfarrned

type | xs:boolean

properties isRef 0
content simple

annotation | documentation DRA channel synchronization performed

element levellProduct/processing/processingFlags/DRAChannelDemixingPerformedFlag

diagram

FDRAChannel[lemixinuPerforme...

DRA channel deriving peforrned

type | xs:boolean

properties isRef 0
content simple

annotation | documentation DRA channel demixing performed

element levellProduct/processing/processingFlags/hybridCouplerCorrectedFlag

diagram

FlnmritICou|1Ierl:u:rrre{rtetIFlag

heybrid couplar correction applied

type | xs:boolean

properties isRef 0
content simple

annotation | documentation hybrid coupler correction applied

element levellProduct/processing/processingFlags/chirpDriftCorrectedFlag
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diagram = -
|_{:I1|r|1Dr|ftC0rrectetlFlag

phase and amplitude diift over
tirne corvected

type | xs:boolean

properties isRef 0
content simple

annotation | documentation phase and amplitude drift over time corrected

element levellProduct/processing/processingFlags/chirpReplicaUsedFlag

diagram

Fcl1ir|1He|1Ii{:aUsetlFlag

reconstructed chirp used

type | xs:boolean

properties isRef 0
content simple

annotation | documentation reconstructed chirp used

element levellProduct/processing/processingFlags/geometricDopplerUsedFlag

diagram

|§ueome'tri{:[lopplerl.lsetlFlag

geonnetric Doppler centraid estimate
has been used

type | xs:boolean

properties isRef 0
content simple

annotation | documentation geometric Doppler centroid estimate has been used

element levellProduct/processing/processingFlags/noiseCorrectedFlag

diagram | =
|_n-:r|sel:-:rrre{rte-chlag

noise corection applied

type | xs:boolean

properties isRef 0
content simple

annotation | documentation noise correction applied

element levellProduct/processing/processingFlags/rangeSpreadingLossCorrectedFlag
diagram |§

rangeSpreadinglossCorrected...

range spreading lass cormpenzation applied

type | xs:boolean

properties isRef 0
content simple

annotation | documentation range spreading loss compensation applied
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element levellProduct/processing/processingFlags/scanSARBeamCorrectedFlag

diagram | [=
|_scanSARBeamCorre{:’tetlFlag

ScanSAR specific bearn comections
applied

type | xs:boolean

properties isRef 0
content simple

annotation | documentation ScanSAR specific beam corrections applied

element levellProduct/processing/processingFlags/spotLightBeamCorrectedFlag

diagram = -
|_spotngl'rtBeamCMrec’te{IFlau

Spotlight specific azirmuth bearm
cotrections applied

type | xs:boolean

properties isRef 0
content simple

annotation | documentation Spotlight specific azimuth beam corrections applied

element levellProduct/processing/processingFlags/azimuthPatternCorrectedFlag

diagram =
|_azlmuthPa‘tternCorrec’tetlFlag

Stripmap azimuth antenna pattem
cotvection applied

type | xs:boolean

properties isRef 0
content simple

annotation | documentation Stripmap azimuth antenna pattern correction applied

element levellProduct/processing/processingFlags/elevationPatternCorrectedFlag

diagram = -
|_ele'u'at|0|1Patter|1CorrectetlFlag

antenna elewation pattern catrection
applied

type | xs:boolean

properties isRef 0
content simple

annotation | documentation antenna elevation pattern correction applied

element levellProduct/processing/processingFlags/polarisationCorrectedFlag

diagram | [= ——
|_|m|arlsaﬂonCorre{:tetlFlag

polarization carrection applied

type | xs:boolean
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properties isRef 0
content simple

annotation | documentation polarisation correction applied

element levellProduct/processing/processingFlags/detectedFlag

diagram =
detectedFlag

detection parformned

type | xs:boolean

properties isRef O
content simple

annotation | documentation detection performed

element levellProduct/processing/processingFlags/multiLookedFlag

diagram

qultiLook edFlag

rmulti-laoking perforrned

type | xs:boolean

properties isRef O
content simple

annotation | documentation multi-looking performed

element levellProduct/processing/processingFlags/propagationEffectsCorrectedFlag
diagram |§

propagationEffectsCorrectedFlag

range delay conectad

type | xs:boolean

properties isRef 0
content simple

annotation | documentation range delay corrected

element levellProduct/processing/processingFlags/geocodedFlag

diagram =
geocodedFlag

geocading peformed

type | xs:boolean

properties isRef O
content simple

annotation | documentation geocoding performed

element levellProduct/processing/processingFlags/incidenceAngleMaskGeneratedFlag

diagram =
|_|nculem:eAnglel'u'lask Generated...

For EEC praducts
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type | xs:boolean

properties isRef O
content simple

annotation | documentation for EEC products

element levellProduct/processing/processingFlags/nominalProcessingPerformedFlag

diagram = - -
|_nommaIPro{:essmgPerformetlFl...

niorninal L1B Processing chain ar (manually)
configured steps

type | xs:boolean

properties isRef 0
content simple

annotation | documentation nominal L1B Processing chain or (manually) configured steps

element levellProduct/instrument

diagram = -
instrumentinfoCoordinateType

raw data time tags [not zero Dopplar)

instrument [

radarParameters

Sensor specific pararneters at
the (raw data) tire of the
data acquisition,

settings [+
———————1

1.
SAR Instrurnent Settings For
differant bearmsipolarisations

properties isRef 0
content complex

children | instrumentinfoCoordinateType radarParameters settings

annotation | documentation Sensor specific parameters at the (raw data) time of the data acquisition.

element levellProduct/instrument/instrumentinfoCoordinateType

diagram = -
|_mstrunlentIHfOCOcrnllnateTm:-e

rawe data time tags [nat zero Doppler)

type | restriction of string20

properties isRef 0
content simple

facets maxLength 20
enumeration RAW
enumeration ZERODOPPLER
enumeration UNDEFINED

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

element level1lProduct/instrument/radarParameters
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diagram =
radarParameters [Tl:l—(—--—:El—r centerFrequency |

[Hz] (9.5 GHzZ)

properties isRef 0
content complex

children | centerFrequency

element levellProduct/instrument/radarParameters/centerFrequency

diagram =
|_{:entne:rFruE':l[|u~e':m:3,,|r

[Hz] (9.65 GHz)

type | xs:double

properties isRef 0
content simple

annotation | documentation [Hz] (9.65 GHz)

element levellProduct/instrument/settings
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diagram =
9 ;poILayer

SR&, DRAFore, DRAAR

T

number(fRxGainChanges

duting the acquisition tire interval of
the data pracessed For this product

raGainSetting
—]

v

1.0

gain zetting sequences
before ADC conversian

E(|llal1‘ti5ﬂ'ti0l'|||]

B

—Fquantisa‘tionﬁontrol |

comnprassion Factors, E.g. 4
Far id B&o

SAR Instrurnent Settings far
different beamsjpalarizations

‘E\

R% Bandwidth [Hz] exact
walue

E

range sampling Frequency
[Hz] exact value

T

numberfPRFChanges

0 = PRF constant in one
subsweath (but different For each
ScanSAR beam) of the datatake

T

number fEchoWindowPosition... |

0 = SWST constanthy different in the
SCISLUHS bearns and bursts

~numberMEchoWindowLengthC... |

T

arpectad to remain constant

—|:mln'nl}erOfSettingF!e{:ortls |

nurnber of the Following parameter
blacks

settingRecord

1.0
continous data segrents [For
each polarization and bearn)
with constant instrarment
=attings For a given time
range. IF the pararneters do
not change betvaean SC
bursts, all bursts in one bearn
and one pol channel balang
ta ane segrient, Analagous
Far spotlight made azirmuth
bearns.

4L.

properties isRef 0
content complex

children | polLayer DRAoffset beamID numberOfRxGainChanges rxGainSetting quantisationID guantisationControl
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rxBandwidth RSF numberOfPRFChanges numberOfEchoWindowPositionChanges

numberOfEchoWindowl engthChanges numberOfSettingRecords settingRecord

annotation | documentation SAR Instrument Settings for different beams/polarisations

element levellProduct/instrument/settings/DRAoffset

diagram =
DRAofTset

SR&, DRAFore, DR &AR

type | restriction of xs:NMTOKENS

properties isRef O
content simple

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element levellProduct/instrument/settings/beamID

type | string20

properties isRef 0
content simple

facets | maxLength 20

element levellProduct/instrument/settings/numberOfRxGainChanges
diagram |§

numberfRxGainChanges

during the acquisition time interral of
the data pracessed For this praduct

type | xs:int

properties isRef 0
content simple

annotation | documentation during the acquisition time interval of the data processed for this product

element levellProduct/instrument/settings/rxGainSetting

diagram = -
startTimeUTC

ES’tOpTiI‘I]eUTC

rGainSetting EI—(—H-— =

gain setting sequences
before A0 conversion

rxGain

properties isRef O
content complex

children | startTimeUTC stopTimeUTC rxGain

annotation | documentation gain setting sequences before ADC conversion
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element levellProduct/instrument/settings/rxGainSetting/startTimeUTC
diagram | = -
startTimeUTC

type | xs:dateTime

properties isRef 0
content simple

element levellProduct/instrument/settings/rxGainSetting/stopTimeUTC
diagram = -

type | xs:dateTime

properties isRef 0
content simple

element levellProduct/instrument/settings/rxGainSetting/rxGain

diagram
J B attributes

“raGain G oo
vcode |

type | extension of xs:float

properties isRef 0
content complex

attributes | Name Type Use Default Fixed Annotation
code

element levellProduct/instrument/settings/quantisationID

diagram

E'[|llﬂll'ti5?l‘ti0lll[l

B

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation BAQ

element level1lProduct/instrument/settings/quantisationControl

diagram = —
|_'[|lIﬂII'tISH'tIOI'ICOI'I'tr0|

comnpression Factors, E.g. 4
Fiar dfd BAC

type | extension of string20

properties isRef 0
content complex
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facets | maxLength 20

annotation | documentation compression factors. E.g. 4 for 4/4 BAQ

element levellProduct/instrument/settings/rxBandwidth

diagram
J ] attripuites

Fd Bandwidth [Hz] exact instrurnent code
walue

type | extension of xs:double

properties isRef O
content complex

attributes | Name Type Use Default Fixed Annotation
code string20 required documentation instrument
code
annotation | documentation RX Bandwidth [Hz] exact value
element levellProduct/instrument/settings/RSF
diagram
e & sttribuites
[rsr_ B—
range sarnpling frequency instrurnent code
[Hz] exact walue
type | extension of xs:double
properties isRef 0
content complex
attributes | Name Type Use Default Fixed Annotation
code string20 required documentation instrument
code

annotation | documentation range sampling frequency [Hz] exact value

element levellProduct/instrument/settings/numberOfPRFChanges

diagram =
rllllnllrerOfPRFCImnges

0 = PEF constant in one

subzweath (but different For each
ScanSAR bearn) of the datatake

type | xs:int

properties isRef 0
content simple

annotation | documentation 0 = PRF constant in one subswath (but different for each ScanSAR beam) of the datatake

element level1lProduct/instrument/settings/numberOfEchoWindowPositionChanges

diagram = —
|_numl:-eerE{:Iw\*.‘imlowPosmon...

0 = SWST constantly different in the
SCISLUHS beams and bursts
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type | xs:int

properties isRef O
content simple

annotation | documentation 0 = SWST constantly different in the SC/SL/HS beams and bursts

element levellProduct/instrument/settings/numberOfEchoWindowLengthChanges
diagram |§

numberfEchoWindowLengthC...

arpacted to rernain constant

type | xs:int

properties isRef O
content simple

annotation | documentation expected to remain constant

element levellProduct/instrument/settings/numberOfSettingRecords

diagram = -
|_numherﬂfﬂettmgﬂeconls
nuriber of the Fallowing parameter
blocks
type | xs:int
properties isRef 0

content simple

annotation | documentation number of the following parameter blocks

element levellProduct/instrument/settings/settingRecord
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diagram

properties

children

annotation

settingRecord [T‘]—@EI—

continous data segrnents [for
each polatization and bearn)
with canstant instrarment
settings For a giwen tirme
range. IF the pararmeters do
niok change between S
bursts, all bursts in one bearn
and one pal channel belong
to one segment, &nalogous
For spotlight mode aziruth
beamns,

dataSegment

Since they are separately
annotated For each
[ScanSAR- (and spotlight])
elewation beam, the blocks
of bearn settings may cowver
the tirne span of several (or
even all) oycles, They thus
hawe gaps in tirne but not in
the sequence of the data For
one bearnfile, For
uncorupted data, they are
identical Far each polarisation
[using the sarme data raster],

pulse repetition frequency.
The code addresses the
cornrnanded PRF Frorn the
instrurnent PRF table in [Hz]
[eract value)

—FeclwWimlowPosition

sarnpling windows statt tirme
(SWST)

—FechowimlowLengﬂl

nurnber af samples

“pulseType

frorn SAR header

isRef 0
content complex

dataSegment PRF echoWindowPosition

= echolndex

travelling pulses (rank)

echowindowl ength pulseType echolndex

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 channel
belong to one segment. Analogous for spotlight mode azimuth beams.

element levellProduct/instrument/settings/settingRecord/dataSegment
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diagram

2] aitriputes

segmentlD

startTimeUTC

Since they are separately
annotated For each
[ScanSAR- [and spotlight]]
elewation bearn, the blocks
of bearn sattings rmay cover
the tirne span of several (ar
even all] cwcles, They thus
hawve gaps in tirne but not in
the sequence of the data For
one bearnfle, For
uncarrupked data, they are
identical Far 2ach polarisation
[using the same data raster],

ES‘tDﬂTiI‘I]EUTC

“numberfRows |

properties isRef 0
content complex

children | startTimeUTC stopTimeUTC numberOfRows

attributes | Name Type Use Default Fixed Annotation
segmentID xs:int required

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

properties isRef 0
content simple

element levellProduct/instrument/settings/settingRecord/dataSegment/stopTimeUTC

diagram = -
stopTimeUTC

type | xs:dateTime

properties isRef 0
content simple

element levellProduct/instrument/settings/settingRecord/dataSegment/numberOfRows

diagram =
rllllnllrerﬂfﬂows

type | xs:int

properties isRef 0
content simple

element levellProduct/instrument/settings/settingRecord/PRF



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 176 of 309
diagram -
B attributes

pulze repatition Fraquency,
The code addresses the
cornrnanded PRF Frorn the
instrurnent PRF table in [Hz]
[exact value)

type | extension of xs:double

properties isRef 0
content complex

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 -
] attributes

Fe{:ho\*ﬁmlowPosiﬁon [%]—

samnpling windowe start tirme
(SWST)

type | extension of xs:double

properties isRef 0
content complex

attributes | Name Type Use Default Fixed Annotation
code string20 required

annotation | documentation sampling window start time (SWST)

element levellProduct/instrument/settings/settingRecord/echowindowLength

diagram

B aftriputes

Fe{:howimlowLenmh [%]—

nuriber of samples

type | extension of xs:double

properties isRef O
content complex

attributes | Name Type Use Default Fixed Annotation
code string20 required

annotation | documentation number of samples

element levellProduct/instrument/settings/settingRecord/pulseType

diagram | =
pulseType

frorn SAR header

type | string20
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properties isRef 0
content simple

facets | maxLength 20

annotation | documentation from SAR header

element levellProduct/instrument/settings/settingRecord/echolndex

diagram =
echolndex

travelling pulses (rank)

type | xs:int

properties isRef 0
content simple

annotation | documentation travelling pulses (rank)

element levellProduct/calibration

diagram

—| calibrationData

Input pararneters used For
calibration of this product

| calibration I CEl——| nominalGeometricPerformance

The base For the application
of radiornetric and other data
corrections. Marminal
performance walues For
quality aszessment,

properties isRef 0
content complex

norninal perforrnance pararneters For this
product wariant From IOCS Aux Praduct

—| calibrationConstamt

1.

children | calibrationData nominalGeometricPerformance calibrationConstant

annotation | documentation The base for the application of radiometric and other data corrections. Nominal performance values for

quality assessment.

element levellProduct/calibration/calibrationData
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diagram

properties

children

annotation

—[radiometricoEnip |

DEM uzed For radiometric
calibration (identical to
defFault For gealacation grid
unless later alterad by
geocoding). e.g. Globe,
STRM7 S,

—FnumherﬂfAntennaPatterns |

Antenna Pattems of each channel and
beamn

antennaPattern
calibrationData [Tl:l—(—--—:EI—_|

Input pararneters used far
calibration of this product

isRef 0
content complex

1.0
elewation and azirmuth
pattern [expressed in relation
to the rechanical boresight]
of the bearns used in this
aquisition [rmainly taken From
IS Aux Product), The
prajection anta the image
data is performned by the
gealocation grid, Cne set of
pattern for each polarization
and DRA channel
cornbination,

—| calihrationIlrf-:rmullnstrumelrt(:h...

inskturnent characteristics and rmodelpolarisation
dependent axtemnal calibeation Factors, All taken

frorn IS Aux Product

radiometricDEMID numberOfAntennaPatterns antennaPattern calibrationinfoAndInstrumentCharacteristics

documentation Input parameters used for calibration of this product

element levellProduct/calibration/calibrationData/radiometricDEMID

diagram

type

properties

facets

annotation

Frmliometrianmm

CEM used For radiornetric
calibration (identical to
deFault For gaclacation grid
unless later altered by
geocading], e.g. Globe,
STRM? E,_

extension of string255

isRef 0
content complex

maxLength 255

documentation DEM used for radiometric calibration (identical to default for geolocation grid unless later altered by geocod-
ing). e.g. Globe, STRM7.5,_

element levellProduct/calibration/calibrationData/numberOfAntennaPatterns
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diagram =
|_numherﬁmmennaPatterns
Antenna Pattemns of each channel and
bearn
type | xs:int
properties isRef 0
content simple
annotation | documentation Antenna Patterns of each channel and beam

element levellProduct/calibration/calibrationData/antennaPattern

diagram =
apolLayer
HH, H, ...
-“DRAoffset |

SRa, DRAFore, DRAAR

—| elevationPattern

1.0

used o correct pange
dependence of the gain, Cne
pattaren Far each ScanSAR
bearn.

—| azimuthPattern

antennaPattern [T‘]—E)EI—

- . used in azimuth processing in
elevation and azimuth cornbination with window
pattem (EIF'FES.SE':I in r'el_atlnn functions. Cne pattem anly,
to the mechanical boresight) In spatlight rode: only the
of the bearns used in this azimuth bearn of the
aquisition [nainky taken frarn rnid-aperture time is given,
LTSS Aux Praduct), The

rojection anto the image = -
Eat]a i performied by th?e —razlnmthsteermg.ﬁ.ngle |
gealacation grid, Cne set of
pattern For each polarization [deqree]
and DR& channel should be 0
cornbination,
—| elevationLookAngles
total [ScanSAR] swath
—| heamPointingVector
1.
cornbined elewvation and
azirnuth painting direction or
risalignrient exprassed as
wector in the Mech Frame,
properties isRef 0
content complex
children | polLayer DRAoffset elevationPattern azimuthPattern azimuthSteeringAngle elevationLookAngles
beamPointingVector
annotation | documentation elevation and azimuth pattern (expressed in relation to the mechanical boresight) of the beams used in this

element levellProduct/calibration/calibrationData/antennaPattern/DRAoffset

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.
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diagram

type

properties

facets

annotation

DRAoffset

SR&, DRAFore, DR &AR

restriction of xs:NMTOKENS

isRef 0
content simple

enumeration SRA
enumeration DRAFore
enumeration DRAAft

documentation SRA, DRAFore, DRAAft

element levellProduct/calibration/calibrationData/antennaPattern/elevationPattern

diagram

properties

children

attributes

annotation

B attributes

[lewation) bearn I

“referenceGain

elevationPattern E]—

uzed to correct range
dependence of the gain, Cne
patteran for each ScanSAR
beamn,

Far elewv ation: [dBi]
maz, absolute 2-weay gain

—]]
1.0

[48]

notrnalised reference pattem
of coverage region (in fne
sampling] plusirinus 2
degree in low sarnpling

-- -:E{If:s{:ripti-:rn !
additional description to this
pattermn

isRef 0
content complex
referenceGain gainExt description
Name Type Use Default

beamID string20 required

Fixed Annotation
documentation (elevation)
beam ID

documentation used to correct range dependence of the gain. One patteren for each ScanSAR beam.

element levellProduct/calibration/calibrationData/antennaPattern/elevationPattern/referenceGain

diagram

type

properties

“referenceGain

For elew ation: [dBi]
rmax, absalute Z-way gain

xs:float

isRef 0
content simple
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annotation | documentation for elevation: [dBi]
max. absolute 2-way gain

element levellProduct/calibration/calibrationData/antennaPattern/elevationPattern/gain Ext

diagram -
B attributes |

[de]

niotmnalised reference pattem
of coverage region (in fine
sampling) plus/riinus 2
degres in law sarpling

elewation [ azimuth angle

type | extension of xs:float

properties isRef 0
content complex

attributes | Name Type Use Default Fixed Annotation
angle xs:float required documentation [_]
elevation
| azi-
muth
angle

annotation | documentation [dB]
normalised reference pattern of coverage region (in fine sampling) plus/minus 2 degree in low sampling

element levellProduct/calibration/calibrationData/antennaPattern/elevationPattern/description

diagram | = —
description

additional description ta this
pattem

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation additional description to this pattern

element levellProduct/calibration/calibrationData/antennaPattern/azimuthPattern
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diagram -
B aitriputes
— | azimuthBeamiD |
azirnuth bearn I
azimuthPattern [%]—
o o for azirnuth: [dB]

used in azimuth processing in Ao )
cornbination sith window bgaln _-:Ill;I'Feren-:e tﬁ alzlmuth
Functions, Cne pattem anly, zl:ur'esug b absplute
In spotlight mode: only the “way gain
azimuth bearn of the
rnid-aperture time is given, _@E_

I gainext &

' 1.

v [de]

i+ normnalized reference pattemn

v of pattem ta -124dB,

L -+=deseription :

additional description ta this
patberm
properties isRef 0
content complex
children | referenceGain gainExt description
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

type

properties

annotation

“referenceGain

For azirmuth: [dB]

gain difference to azirnuth
boresight rax, absolute
2-wiay gain

xs:float

isRef 0
content simple

documentation
for azimuth: [dB]
gain difference to azimuth boresight max. absolute 2-way gain

element levellProduct/calibration/calibrationData/antennaPattern/azimuthPattern/gainExt

diagram

] attributes |

[4E]
niotmnalised reference pattem
of pattern to -12dBE,

elewation [ azimuth angle
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type | extension of xs:float
properties isRef O
content complex
attributes | Name Type Use Default Fixed Annotation
angle xs:float required documentation [_]
elevation
| azi-
muth
angle

annotation | documentation [dB]
normalised reference pattern of pattern to -12dB.

element levellProduct/calibration/calibrationData/antennaPattern/azimuthPattern/description

diagram | = —
description

additional description ta this
pattem

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation additional description to this pattern

element levellProduct/calibration/calibrationData/antennaPattern/azimuthSteeringAngle

diagram = -
|_azmmthsteermu.ﬂ|.ngle

[degree]
should be 0

type | xs:float

properties isRef O
content simple

annotation | documentation [degree]
should be 0

element levellProduct/calibration/calibrationData/antennaPattern/elevationLookAngles
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diagram

properties

children

annotation

element

elevationLookAngles EI—(-"'-:EI—

—Fcoveraueﬂeuionl‘u‘lin

[deares]

rrinirnal loak angle of
coverage regian

abzalute walue is given: sign
depends on loaking direction

—Fcoveraueﬂegionl‘u‘lax

total [ScanSAaR] swath

isRef 0
content complex

[dearee]

roaxirmal laak angle of
cowerage region; abzalute
walue is given; sign depands
on leoking direction

—FfullPerformam:e

set to true iF bearn is 2 Aull
petfarmance beam

coverageRegionMin coverageRegionMax fullPerformance

documentation total (ScanSAR) swath

levellProduct/calibration/calibrationData/antennaPattern/elevationLookAngles/coverageRegionMin

B attriputes |

diagram

type

properties

attributes

Fcoverageﬂegionl‘u‘lin E]—

[dearee]

ririrnal lack angle of
cowerage kegion

abzalute walue iz given; sign
depends on looking direction

extension of xs:float

isRef 0
content complex
Name Type
incidenceAngle xs:float

| incidenceAngle |

Incidence angles are anly
reparted Far information and
are only approximate
calculated For ane arbitrarny
orbit position on the earth
reference ellipsoid.

Use
required

Default

Fixed

Annotation

documentation Incidence
angles
are only
reported
for infor-
mation
and are
only
approxi-
mate
calculated
for one
arbitrary
orbit
position
on the
earth
reference
ellipsoid.
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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 -
=] atributes

| incidence Angle |

Fcoverageﬂegionl‘u‘lax E]_ Incidence angles are only

repotted For infarrnation and

type

properties

attributes

annotation

element

[dearee]

mazimal leok angle of
coverage region: absalute
walue is given; sign depends
on laoking direction

extension of xs:float

isRef 0
content complex

Name Type
incidenceAngle xs:float

documentation [degree]

are anly approximate
caleulated For one arbiteary
otbit pasition on the earth
referance ellipsaid.

Use Default

required

Fixed

Annotation

documentation Incidence
angles
are only
reported
for infor-
mation
and are
only
approxi-
mate
calculated
for one
arbitrary
orbit
position
on the
earth
reference
ellipsoid.

maximal look angle of coverage region; absolute value is given; sign depends on looking direction

levellProduct/calibration/calibrationData/antennaPattern/elevationLookAngles/fullPerformance

diagram

FfullPerforman{:e

set ta true iF bearn iz a Aull
petformance beam

type | xs:boolean

properties

annotation

isRef 0
content simple

documentation set to true if beam is a full performance beam

element levellProduct/calibration/calibrationData/antennaPattern/beamPointingVector
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diagram -
=] atributes

[elewvation] bearn I0

heamPointingVector |-

comnbined elewv ation and
azirnuth painting direction or
misalignrient exprassed as
wector in the Mech Frame,

properties isRef 0
content complex

children | xyz

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 levellProduct/calibration/calibrationData/antennaPattern/beamPointingVector/x

diagram

=] altriputes

type | extension of xs:double

properties isRef 0
content complex

attributes | Name Type Use Default Fixed Annotation
error xs:double required

element levellProduct/calibration/calibrationData/antennaPattern/beamPointingVectorly

diagram

2] altriputes

| [emor ]

type | extension of xs:double

properties isRef O
content complex

attributes | Name Type Use Default Fixed Annotation
error xs:double required

element levellProduct/calibration/calibrationData/antennaPattern/beamPointingVector/z

diagram

] sttributes
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type | extension of xs:double
properties isRef 0
content complex
attributes | Name Type Use Default Fixed Annotation
error xs:double required

element levellProduct/calibration/calibrationData/calibrationInfoAndInstrumentCharacteristics

diagram = L
absCalFactor

[48]

original absolute calibration
Factar without processar
scaling

—| totalinstrumentTimeDelay

total electranic tirne delay of the
instrurnenty both waloes have o be
added to get the Anal value

{:alihrationlrrfoAmIInstrumemCh...[%]—(—u-—jEI—

__________________________ 1

-+ ADCandlGCharacteristics

instturnent characteristics and rmodejpolarization
dependent extemal calibration Factors, Al taken

Framn TOWCS fus Product segrnent prasent only iF

corresponding
processingSfsignalCatadnalysis
awailable,

_______________________________ 1

'
-+ polarimetricChannelCorrection

]
'
r
'
]
'
'
'
]
'
'
]
]
'
'
1
r
'
'
]
]
'
'
]

S-Matrix, L&A settings, Hybrd,
receive filter settings, receive gain,
internal delay, ...

Mecessary For separation of DR&
channels aut of surm and difference
channels,

Pararneters and Format are taken
directly fram IDCS Sux product
and hence still TRD,

properties isRef 0
content complex

children | absCalFactor totallnstrumentTimeDelay ADCandlQCharacteristics polarimetricChannelCorrection
DRAChannelParameters

annotation | documentation instrument characteristics and mode/polarisation dependent external calibration factors. All taken from IOCS
Aux Product

element
levellProduct/calibration/calibrationData/calibrationInfoAndInstrumentCharacteristics/absCalFactor
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diagram

III
oy
=
=
=
&

stip_00F, spat_008

“absCalFactor 5 | polarisationChannel |

[dE] HH, WL HWY, WH
otiginal abzolute calibration

Factar without processar lookDirection
scaling

antennaMode

SR&, DRAFore, DRAAR

type | extension of xs:float

properties isRef O
content complex

attributes | Name Type Use Default Fixed Annotation

imagingMode required

beamID string20 required documentation strip_007,
spot_008

polarisationChannel required documentation HH, VV,
HV, VH

lookDirection required

antennaMode required documentation SRA,
DRAFore,
DRAAft

annotation | documentation [dB]
original absolute calibration factor without processor scaling

element
levellProduct/calibration/calibrationData/calibrationInfoAndInstrumentCharacteristics/totallnstrument
TimeDelay

diagram = ——
instrCESystematicTimeDelay

[ns]

totalinstrumentTimeDelay ————

_t-:-tal electronic time delay of the Einternal[ielay
instrurnent; bath walues hawve to be —]

added to get the Anal value 1.4

]

[nz] instrurnent elactronic
tirne delay

properties isRef 0
content complex

children | instrCESystematicTimeDelay internalDelay

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/totalInstrument
TimeDelay/instrCESystematicTimeDelay

diagram = —
rlllstrCEwstematlchme[lelay

[ns]
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type | xs:float

properties isRef O
content simple
default 1000

annotation | documentation [ns]

element
levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/totalInstrument
TimeDelay/internalDelay

diagram
< B attriputes
|§intue:rrml[llf:Ii’q.nr I:Tl]— | polarisationChannel |

[ns] instrurnent electranic HH, W%, HY, WH
tirne delay

type | extension of xs:float

properties isRef 0
content complex

attributes | Name Type Use Default Fixed Annotation
polarisationChannel required documentation HH,
VV.
HV,
VH

annotation | documentation [ns] instrument electronic time delay

element
levellProduct/calibration/calibrationData/calibrationinfoAndinstrumentCharacteristics/ADCandIQChar
acteristics

diagram L
e ADCandlGCharacteristics [%]—(—--—:EI—| I-0-Characteristics

segrnent prasent only if 2

':':""'ESF"_:""':""!'; ) start walues by CnEC
processing)zignalCatadnalysis

available,

properties isRef 0
content complex

children | |-Q-Characteristics

annotation | documentation segment present only if corresponding processing/signalDataAnalysis available.

element
levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ADCandIQChar
acteristics/I-Q-Characteristics
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diagram -
2] aitriputes

channel

I-G-Characteristics [

start walues by EC

~imbalance

= non-orthogonality

properties isRef 0
content complex

children | bias imbalance non-orthogonality

attributes | Name Type Use Default Fixed Annotation
channel required

annotation | documentation start values by OGC

element
levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ADCandIQChar
acteristics/I-Q-Characteristics/bias

o

type | xs:double

properties isRef 0
content simple

element
levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ADCandIQChar
acteristics/I-Q-Characteristics/imbalance

diagram =
imbalance

type | xs:double

properties isRef 0
content simple

element
levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ADCandIQChar
acteristics/I-Q-Characteristics/non-orthogonality

diagram = -
|_nu:rl1-4:rrtIl-l:rgcrlmlltg.,-r

type | xs:double

properties isRef 0
content simple

element



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 191 of 309

level1lProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/polarimetricCh
annelCorrection

diagram =
channellmbalance |

in dB

polarimetricChannelCorrection [%]—(—-H— = HW and WH are recprocal

multipol praducts only

—]
2
in dB

1, H wersus ' and
2.0 wersus H

properties isRef 0
content complex

children | channellmbalance crosstalk

annotation | documentation multipol products only

element

level1lProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/polarimetricCh
annelCorrection/channellmbalance

diagram | =
rcllallllellnllmlan{:e

in dB
HY and YH are reciprocal

type | xs:float

properties isRef 0
content simple

annotation | documentation in dB
HV and VH are reciprocal

element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/polarimetricCh
annelCorrection/crosstalk

diagram
J E] attriputes

in dB
1. H wersuz % and
200 wersus H

type | extension of xs:float

properties isRef 0
content complex

attributes | Name Type Use Default Fixed Annotation
polarisation required

annotation | documentation in dB
1. H versus V and
2.V versus H

element

levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/DRAChannelPa
rameters
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diagram -
B sitriputes

DRAChannelParameters

S-Matrir, LA& settings, Hybrid, e :E|_| draParameters

receive filter settings, receive gain,
internal delawy, ...

Mecessary For separation of DRA
channels aut of surm and differance
channels,

Pararneters and Formnat are taken
directly fram IOCS Aux product
and hence still TRD.,

properties isRef 0
content complex

children | draParameters

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/DRAChannelPa
rameters/draParameters

diagram = -
—| sumToDiffDelay

Time delay between data
received in sum and

difference channel in DRA
draParameters EI—(—'"—E— mode,

Positives walues mean that
the surn channel lags behind
the diff channel,

—| transformationMatrix

Surn-Signal = h_1_1 ¥
Fore-Signal + walue_1_2
Aft-Signal

Diff-Signal = h_z_1 *
Fore-Signal + h_2_2 *
Aft-Signal

The measured value k1 (phaze

difference] has to be added ta
h_1 1andh_1_2.

properties isRef 0
content complex

children | sumToDiffDelay transformationMatrix

element
levellProduct/calibration/calibrationData/calibrationInfoAndInstrumentCharacteristics/DRAChannelPa
rameters/draParameters/sumToDiffDelay
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diagram = -
sumToDiffDelay

[s]

Tirne delay between data
received in surn and
difference channel in DRA
rnade,

Positives walues mean that
the sumn channel lags behind
the diff channel,

type | xs:double

properties isRef 0
content simple

annotation | documentation [s]
Time delay between data received in sum and difference channel in DRA mode.
Positives values mean that the sum channel lags behind the diff channel.

element
levellProduct/calibration/calibrationData/calibrationInfoAndInstrumentCharacteristics/ DRAChannelPa
rameters/draParameters/transformationMatrix

diagram

[Fad]

Measured phaze differance
rinus the ideal phase
difference between sum and
differance channel,

The corect walue is narmaly
detived from callR&
calibration pulses during
processing, The annotated
walue iz a Fallback value
aonly,

Mate iF this walues iz used
the quality of channel
recanstruction will be paor

[ Failed),

transformationMatrix :H —ena— [ Amplitude is linear Factor and
phaze in [rad].

Sumn-Signal = h_1_1 * Mate that the derived walue
Fore-Signal + walue_1_2 k1 has ta be added to this
Aft-Signal phaze value,

Diff-Signal =h_2_1 *
Fore-Signal + h_2_2 *
Aft-Signal

Amplitude iz linear Factor and

The measured value k1 (phaze
difference] has to be added ta
h 1 1andh_1_2.

phase in [rad].

Moke that the derved walue
k1 has to be added to this
phaze value,

arnplitude is linear Factar and
phaze in [rad].

properties isRef 0
content complex

h_2? 2

Arnplitude is linear Factar and
phaze in [rad].
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children |klh 11h12h 21h 22

annotation | documentation Sum-Signal =h_1_1 * Fore-Signal + value_1_2 * Aft-Signal
Diff-Signal =h_2_1 * Fore-Signal + h_2_2 * Aft-Signal

The measured value k1 (phase difference) has to be added toh_1_1and h_1_2.

element
levellProduct/calibration/calibrationData/calibrationInfoAndInstrumentCharacteristics/DRAChannelPa
rameters/draParameters/transformationMatrix/k1

o

[rad]

Meazured phase difference
rinus the ideal phaze
difference between sum and
differance channel,

The comect walue is normaly
detived fram calDR&S
calibration pulses during
processing, The annotated
value is a Fallback value
anhy,

Mate: i this values is used
the quality of channel
reconstruction will be poor

[ Failed),

type | xs:double

properties isRef 0
content simple

annotation | documentation [rad]
Measured phase difference minus the ideal phase difference between sum and difference channel.
The correct value is normaly derived from calDRA calibration pulses during processing. The annotated value
is a fallback value only.
Note: if this values is used the quality of channel reconstruction will be poor (QA Failed).

element
levellProduct/calibration/calibrationData/calibrationInfoAndInstrumentCharacteristics/DRAChannelPa
rameters/draParameters/transformationMatrix/h_1 1

diagram ———————|
| dblComplex

|
| h 11 @ | = |
|

Amnplitude iz linear Factor and
phase in [rad].

Mate that the detived valye — — — — — —
k1 has to be added vo this

phaze value,

type | dblComplex

properties isRef 0
content complex

children | amplitude phase

annotation | documentation Amplitude is linear factor and phase in [rad].
Note that the derived value k1 has to be added to this phase value.

element
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levellProduct/calibration/calibrationData/calibrationinfoAndinstrumentCharacteristics/DRAChannelPa
rameters/draParameters/transformationMatrix/h_1 2

diagram ———————|
dblComplex

| h_1_2 ?

Arnplitude is linzar Factar and
phase in [rad].

Mote that the detived value _—— — — —
k1 has to be added ta this

phaze value,

type | dblComplex

properties isRef 0
content complex

children | amplitude phase

annotation | documentation Amplitude is linear factor and phase in [rad].
Note that the derived value k1 has to be added to this phase value.

element
levellProduct/calibration/calibrationData/calibrationInfoAndInstrumentCharacteristics/DRAChannelPa
rameters/draParameters/transformationMatrix/h_2_1

diagram _______|
| dblComplex

h 21 = |

Arnplitude is linear Factar and w |

phaze in [rad]. |

L%

type | dblComplex

properties isRef O
content complex

children | amplitude phase

annotation | documentation Amplitude is linear factor and phase in [rad].

element
levellProduct/calibration/calibrationData/calibrationInfoAndinstrumentCharacteristics/DRAChannelPa
rameters/draParameters/transformationMatrix/h_2 2

diagram ———————|
dblComplex

| h_? 2 @

Arnplitude is linzar Factar and
phase in [rad].

type | dblComplex

properties isRef 0
content complex

children | amplitude phase
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annotation | documentation Amplitude is linear factor and phase in [rad].

element levellProduct/calibration/nominalGeometricPerformance

diagram =
azimuthRes

[r]

azimuth resolution

default For single, dual, quad:
Strp: 2rm,Ernkm

Scant 16m,32m,32m

Spak: 2, drm,dm

nominalGeometricPerformance EI—[—--—:EI— HS: m.2m,2m

niorninal performance parameters for this —|=5IantRanueRes

product vadant from ISCS Aux Praduct
[rn]

slant range resolution
default 1m

—FlmminalSwathWi{Ith |

[rn]

default Strip: 20000rm
default Scan: 30000
default Spat: 10000m
default HighRes: 10000rm
default Sthp quad: 15000m
default Scan quad: 15000m

properties isRef 0
content complex

children | azimuthRes slantRangeRes nominalSwathWidth

annotation | documentation nominal performance parameters for this product variant from IOCS Aux Product

element levellProduct/calibration/nominalGeometricPerformance/azimuthRes

diagram | —

[rn]

azirnuth resolution

deFault For single, dual, quad:
Skrip: 2rngerm,Emm

Scan: 16rm,32m,32m

Spot: 2rdm,dmn

H=: irn,2rn,2m

type | xs:float

properties isRef 0
content simple

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



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 197 of 309

diagram =
| slamRangeRes

[m] _
slant range rasolution
deFault 1rn

type | xs:float

properties isRef 0
content simple

annotation | documentation [m]

slant range resolution
default 1m

element levellProduct/calibration/nominalGeometricPerformance/nominalSwathWidth

diagram = -
rllonllllaISwatlmﬁtlth

[m]

default Step: 20000mm
default Scan: 30000
deFault Spat: 10000rn
default HighRes: 10000mm
defFault Sthp quad: 15000m
default Scan quad: 15000m

type | xs:float

properties isRef 0
content simple

annotation | 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
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diagram -
E aitriputes

calibrationConstant E]— [ CEPEREEE

SRA, DRAFare, DRAAR

E{:aIFm:tc-r

final total absolute calibration
constant to be raultipied with
the power of the pitel values
to obtain calibrated data
frorn the digital numbers of
the irmage layers of the
praduct an hand, It may
include scaling Factors which
were applied ta marimize
the dynarnic range in the
irnage data represantation,
These may differ For each of
the the ScanSAR bears in
S5 products and For the
differant polarization layers,

properties isRef 0
content complex

children | polLayer beamID DRAoffset calFactor

attributes | Name Type Use Default Fixed Annotation
layerindex

element levellProduct/calibration/calibrationConstant/beam|D

diagram

For ScanSAR SSC products

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation for ScanSAR SSC products

element levellProduct/calibration/calibrationConstant/DRAoffset

diagram =
DRAoffzet

SR&, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

properties isRef 0
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content simple

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element levellProduct/calibration/calibrationConstant/calFactor

diagram =

final tatal abzalute calibration
constant to be rnultipied with
the power of the pirel values
to obtain calibrated data
Fram the digital numbers of
the image layers af the
product on hand, It may
include scaling Factars which
were applied to maximize
the dynarnic range in the
image data representation,
These may differ For ach of
the the ScanSAR bearns in
SSC products and For the
differant palarization lavers,

type | extension of xs:double

properties isRef 0
content complex

annotation | documentation final total absolute calibration constant to be multipied with the power of the pixel values to obtain calibrated
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.

element levellProduct/noise
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diagram -
B attriputes

layerindex

,poILayer

for ScanSAR S92 products

Palynornials characterizing L. FDpRAoffset |
the expected noise in each L i

image layer, Expressed as SR&, DRAFore, DRAAR
azimuth tire tagged range

palynamials, To be used =
with geagid Far nan-S5C neiseModellD

products, - -
which noize sources and

madels included: a.g. HE

: ternperature included
“noiselevelRef

noise level reference: a.g.
beta nowght

—|;mlmherﬂﬂloiseﬂecor{ls |

—|:average“oiseRe{:or{lAzimuthSp... |

in [z]. The noise polynorials are not
necessatily equidistantly spaced dus to 2., RE
gain jurnps or instrurnent drifts which may
require a higher sampling For a shart periad of
azimuth time.,

Moize power polynormials For
the azimuth reference tirmes
as Function of range.

properties isRef 0
content complex

children | polLayer beamID DRAoffset noiseModellD noiseLevelRef numberOfNoiseRecords
averageNoiseRecordAzimuthSpacing imageNoise

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/beamID

diagram

For ScanSAR S5C praducts

type | string20

properties isRef 0
content simple
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facets | maxLength 20

annotation | documentation for ScanSAR SSC products

element levellProduct/noise/DRAoffset

diagram =
DRAofTset

SRA, DRAFore, DRAAH

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element level1lProduct/noise/noiseModel D

diagram =
noiseModelll

which noize sources and
models included: .9, HE
ternparature included

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation which noise sources and models included: e.g. HK temperature included

element levellProduct/noise/noiselLevelRef

diagram =
noiselLevelRef

noise level reference: a.g.
beta nought

type | string80

properties isRef 0
content simple

facets | maxLength 80

annotation | documentation noise level reference: e.g. beta nought

element levellProduct/noise/numberOfNoiseRecords

diagram = -
|_|1l.|n1h&r0ﬂl¢:r|5&l-'!-&{:0nl3

type | xs:int

properties isRef 0
content simple
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element levellProduct/noise/averageNoiseRecordAzimuthSpacing

diagram = - -
|_averageﬂmseﬂecor-:IA2|muthS|1...

in [z]. The noize palynomials are not
niecessably equidistantly spaced due to e, RX
gain jurnps or instrurnent drifts which may
require a higher sarmpling For a short period of
azirnuth tirne,

type | xs:float

properties isRef 0
content simple

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

diagram

melUTC

azirnuth tirne tag For the
Fallowing palynomials.

—| neiseEstimate

1.m

In rrulti-looked ScanSAR
products, at least 4
polynormials are given with
ADISCENT walidity ranges,
Since these are given for

- - each ScanSAR S5C bearn
= == separately, ther will be an

OVERLAP in range For

Maize power polynornials For compler ScanSAR products,
the azimuth reference times But even SK irmages may
az function of range, require more than one range

palynorial to meet an
accurabe noise representation
ower the range extent of the
scene, Howewer, an
appraximation of the noise
Aar with ane polynorial is
expected ta be valid For all
S praducts [TRC),

—FnoiseEstimateCowﬁtlence

0...1 (derived Frorn the fit results), 1
is best,

properties isRef 0
content complex

children | timeUTC noiseEstimate noiseEstimateConfidence

annotation | documentation Noise power polynomials for the azimuth reference times as function of range.

element levellProduct/noise/imageNoise/timeUTC

diagram =
J “timelTC

azimuth time tag for the
Follawing palynorials,

type | xs:dateTime
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properties isRef 0
content simple

annotation | documentation azimuth time tag for the following polynomials.

element levellProduct/noise/imageNoise/noiseEstimate

diagram —_— Y — — — —
| dblPohymom _|

| —rvalulltyl:!angel'u'lm |

| —rvalltlltyﬂangel'u'lan |

noiseEstimate [%]—I—E)EI——' referencePoint |

In rulti-looked ScanSAaR:
products, at least 4
polynamials are given with
ADISCEMT walidity ranges,
Since these are given for
each ScanSa&R S5 beam

|ml3momlal[legree |

ey : coefficient -

sepatately, ther will be an I:I__ESé
comnpler ScanSAR products, aug;k' w0+ alt e C+

But ewen SM irnages may
require mare than one range
polynormial to reet an
Accurake noise representation
over the range extent af the
seene, Howewer, an
approgimation of the noise
Aoar with ane palynoriial is
expected to be walid for all
M products [TES),

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

|
|
|
OWVERLAP in range Far | -
|
|
| n= polynarialDegree

type | dblPolynom

properties isRef 0
content complex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

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 accurate
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 = -
|_nolseEstlmateConﬁ{Iem:e

0...1 (derived from the fit results), 1
iz best,

type | xs:float

properties isRef 0
content simple

annotation | documentation 0...1 (derived from the fit results). 1 is best.

element level1lProduct/platform
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diagram
referenceData

geonettc reference data

platform

State wectors and gearmetric
lavaut of the platformn uzed
For the processing.

rnainly relevant segrient cut
out of the arbit Ale

---------- 1
1

- attitude

rnainly relewant segrment cut
out af the attitude Fle

properties isRef 0
content complex

children | referenceData orbit attitude

annotation | documentation State vectors and geometric layout of the platform used for the processing.

element levellProduct/platform/referenceData

diagram = - -
—|_SARAlﬂemlaMetllalllcaIBoreslgm

1

—| SARAntennaPosition

referenceData [%]—(—"'—E— 1.3

Coordinates of phase center of
SAR antennae in body Axed
satellite systern

geometric reference data

—| GPSAntennaPosition

1.4
Coordinates of phase center of
the GPS antenna used For the
otbit Ale in body fxed satellite
syshern

properties isRef 0
content complex

children | SARAntennaMechanicalBoresight SARAntennaPosition GPSAntennaPosition

annotation | documentation geometric reference data

element levellProduct/platform/referenceData/SARAntennaMechanicalBoresight

diagram = - -
|_SARAlltennal‘u‘le{:hamcalBoresmht

1

type | xs:double

properties isRef 0
content simple

annotation | documentation [_]

element levellProduct/platform/referenceData/SARAntennaPosition
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diagram - - — - — —

| floatVector

SARAntennaPosition [%]—l——(—--—

Coordinates of phase center of |
SAR antennae in body Axed
satellite systern |

4 - - —
[2] attribuites
| | DRAoffset
type | extension of floatVector
properties isRef 0
content complex
children | xy z
attributes | Name Type Use Default Fixed Annotation

DRAOoffset required

annotation | documentation Coordinates of phase center of SAR antennae in body fixed satellite system

element levellProduct/platform/referenceData/GPSAntennaPosition

diagram — e — —
| floatVector

GPSAntennaPosition E}l__(_..._

Coordinates of phaze center of |
the GPS antenna used for the

orbit Ale in body fxed satellite |
systar 4 -

& sttribuites

Main, Redundant

type | extension of floatVector

properties isRef 0
content complex

children | xyz

attributes | Name Type Use Default Fixed Annotation
GPSreceiver required
unit required documentation Main,

Redundant

annotation | documentation Coordinates of phase center of the GPS antenna used for the orbit file in body fixed satellite system
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element levellProduct/platform/orbit

| orbit ]

rnainly relewant segrient cut
ouk af the arbit fle

diagram

orbitHeader

properties isRef 0
content complex

children | orbitHeader stateVec

annotation | documentation mainly relevant segment cut out of the orbit file

element levellProduct/platform/orbit/orbitHeader
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diagram

—Fgeneraﬁon@s’tem

~sensor

PROP for predicted arbit
GPSS Fom single GPS
GPSD for differential GRS

S accuracy

REFE far reference
PREL Far pradicted
CUKL Far quicklaak
R&PD For rapid
SiCIE Far science

—FstateVectorRefFrame |

state wactar reference frame
indicatar
a,g, WESEd

applied transform if orbit data
source was nat in ref frame

—Fsta‘te\fec‘torﬂeﬂime |

state wactar referance time
indicatar
&g, GRS

= stateVecFormat
orhitHeader - == 2.9, units

—|Enun19ta‘te\|'e{:t0rs

tatal nurnber of state wectors

firstStateTime
lastStateTime

—FstateVectorTimeSpacing |

[sec]
state weackor time spacing

—Fpos'ﬁion.ﬂ.ccuracyl‘u‘largin |
30 BMS walue

—FvelocityAccuracyMaruin |
30 RMS walue

—|:recProcessingTe{:lmique |

recornmended orbit interpalation or
appraximation technigue

Ero.=:i.:Pn:rllflf:gns:f:

recornmended interpolation
polynomial degree

= dataGapindicator

nurnber of state wectars with
quallnd=0

properties isRef O
content complex

children | generationSystem sensor accuracy stateVectorRefFrame coordSystemTransfrom stateVectorRefTime
stateVecFormat numStateVectors firstStateTime lastStateTime stateVectorTimeSpacing positionAccuracyMargin
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velocityAccuracyMargin recProcessingTechnique recPolDegree dataGaplindicator

element levellProduct/platform/orbit/orbitHeader/generationSystem

diagram
J Bl attriputes

Fgeneration%rstem E]— | version |

Software wersion nurnber of
the generation systarn

type | extension of string255

properties isRef 0
content complex

facets | maxLength 255

attributes | Name Type Use Default Fixed Annotation
version string80 documentation Software

version
number
of the
genera-
tion
system

element levellProduct/platform/orbit/orbitHeader/sensor

diagram =
SENSor

PROP Far predicted arbit
GPES Fom single GPS
GPED For differential SPS

type | restriction of xs:NMTOKEN

properties isRef 0
content simple

facets | enumeration PROP
enumeration GPSS
enumeration GPSD

annotation | documentation PROP for predicted orbit
GPSS forn single GPS
GPSD for differential GPS

element levellProduct/platform/orbit/orbitHeader/accuracy

diagram =
Accuracy

REFE for referance
PREL: For predicted
QUEL Far quicklack
R&PD For rapid
SZIE For science

type | restriction of xs:NMTOKEN

properties isRef 0
content simple

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

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

element levellProduct/platform/orbit/orbitHeader/stateVectorRefFrame

diagram =
rstMEVectorHefFrame

state wector reference frame
indicator
e, WE5E4

type | string80

properties isRef 0
content simple

facets | maxLength 80

annotation | documentation state vector reference frame indicator
e.g. WGS84

element level1lProduct/platform/orbit/orbitHeader/coordSystemTransfrom

diagram

= rotMatrixCoeff

coordsystemTransfrom E]_(_..._ =

applied transfarm iF orbit data
source was nok in ref frame

properties isRef O
content complex

children | rotMatrixCoeff shift

annotation | documentation applied transform if orbit data source was not in ref frame

element levellProduct/platform/orbit/orbitHeader/coordSystemTransfrom/rotMatrix Coeff

diagram -
=] atributes

= rotMatrixCoeff E]— IZI
i

type | extension of xs:double

properties isRef 0
content complex

attributes | Name Type Use Default Fixed Annotation
i xs:int required
j xs:int required

element levellProduct/platform/orbit/orbitHeader/coordSystemTransfrom/shift
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diagram { | — — — — —
dblVector —|

|
| shift E]I—(—-H— =

type | dblVector

properties isRef 0
content complex

children | xyz

element levellProduct/platform/orbit/orbitHeader/stateVectorRefTime

diagram = -
|_state‘ufe{:torﬂeﬂlme

state wector referance time
indicator
&, 53PS

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation state vector reference time indicator
e.g. GPS

element levellProduct/platform/orbit/orbitHeader/stateVecFormat

diagram | =
rstMeUecFormat

&, units

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation e.g. units

element levellProduct/platform/orbit/orbitHeader/numStateVectors

diagram | =
rllllnlstate‘ufectors

total number of state wectors

type | xs:unsignedLong

properties isRef 0
content simple

annotation | documentation total number of state vectors
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element levellProduct/platform/orbit/orbitHeader/firstStateTime

diagram =
2 —Fﬁrstﬂtatenmeurc |

T tirne of Frst state
veckar

P —— E]_(*E_—FﬁrststateTimeGPS |

GPS time of Arst state
wectar (jnteger second
caunter]

—FﬁrstﬁtateTimeGPSmeion |

fraction GPS tinne of frst state vector
as Fraction of second

properties isRef 0
content complex

children | firstStateTimeUTC firstStateTimeGPS firstStateTimeGPSFraction

element levellProduct/platform/orbit/orbitHeader/firstStateTime/firstStateTimeUTC

diagram | = -
rﬁrststateTlmeUTC

T time of FArst state
weckor

type | xs:dateTime

properties isRef 0
content simple

annotation | documentation UTC time of first state vector

element levellProduct/platform/orbit/orbitHeader/firstStateTime/firstStateTimeGPS

diagram = -
FrirststateTimeGPs

GPS time of first state
wectar (jnteger second
countar)

type | xs:unsignedint

properties isRef 0
content simple

annotation | documentation GPS time of first state vector (integer second counter)

element levellProduct/platform/orbit/orbitHeader/firstStateTime/firstStateTimeGPSFraction

diagram = - -
rﬁrstStMeTlnleGPSFractlon

fraction GPS tirne of first state wectar
as fraction of second

type | xs:double

properties isRef 0
content simple

annotation | documentation fraction GPS time of first state vector as fraction of second
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element levellProduct/platform/orbit/orbitHeader/lastStateTime

diagram =
2 —FIastS’tateTimeUTC |

T tirme of last skate
wechor

E— E]_(_“__:E'_—FlaststateTimEGPS |

GPS time of frst state
wector [integer second
counter)

—FlastﬁtateTimeGPSchtion |

fraction GPS tirme of first state
wector az Fraction of second

properties isRef 0
content complex

children | lastStateTimeUTC lastStateTimeGPS lastStateTimeGPSFraction

element levellProduct/platform/orbit/orbitHeader/lastStateTime/lastStateTimeUTC

diagram | [= -
|_Iast5tateT|mel.lTC

T time of last skate
weckor

type | xs:dateTime

properties isRef 0
content simple

annotation | documentation UTC time of last state vector

element level1lProduct/platform/orbit/orbitHeader/lastStateTime/lastStateTimeGPS

diagram = "
FlaststateTimeGPs

GPS tirme of frst skate
wectar (integer second
countar)

type | xs:unsignedint

properties isRef 0
content simple

annotation | documentation GPS time of first state vector (integer second counter)

element levellProduct/platform/orbit/orbitHeader/lastStateTime/lastStateTimeGPSFraction

diagram = - -
rlaststateTlmeGPSFra{:tlon

Fraction GPS tirme of first state
wectar as Fraction of second

type | xs:double

properties isRef 0
content simple

annotation | documentation fraction GPS time of first state vector as fraction of second
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element levellProduct/platform/orbit/orbitHeader/stateVectorTimeSpacing

diagram | = - -
rstMEUectorTlnleSpa{:mg

[zec]
stabe weckor time spacing

type | xs:double

properties isRef 0
content simple

annotation | documentation [sec]
state vector time spacing

element levellProduct/platform/orbit/orbitHeader/positionAccuracyMargin

diagram = — -
|_|wsrt|0|1m:{:uracyl'u13rgln

30 RMS walue

type | xs:float

properties isRef 0
content simple

annotation | documentation 3D RMS value

element levellProduct/platform/orbit/orbitHeader/velocityAccuracyMargin

diagram = - .
rvelocltyﬂ.ccuracyl'u'largln

30 RMS walue

type | xs:float

properties isRef O
content simple

annotation | documentation 3D RMS value

element levellProduct/platform/orbit/orbitHeader/recProcessingTechnique

diagram = - -
|_recProcessane{:Imlque

recarnmendead orbit interpolation or
appraxirnation technique

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation recommended orbit interpolation or approximation technique

element levellProduct/platform/orbit/orbitHeader/recPolDegree

diagram =
recPolDegree

recarnmendead interpol ation
polynamial degree
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type | restriction of xs:int

properties isRef O
content simple

facets | mininclusive 1
maxInclusive 20

annotation | documentation recommended interpolation polynomial degree

element levellProduct/platform/orbit/orbitHeader/dataGapIndicator

diagram = -
|_tlataGa|1Intllcator
nurinber of state wactars with
qualInd=0
type | xs:int
properties isRef 0

content simple

annotation | documentation number of state vectors with quallnd=0

element levellProduct/platform/orbit/stateVec
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diagram -
2] attripuites

]

counter of actual elerment

YES
M
M For Reference Crbit

quility Indicator
0 For bad, 1 For good

= =
= =
- -
AE
-] -]
2] 3]

~timeGPSFraction |

T

~posY

“posZ

[rmiz]

Evel‘f

]

E'u'-E:IZ

[rmiz]

properties isRef 0
content complex

children | timeUTC timeGPS timeGPSFraction posX posY posZ velX velY velZ

attributes | Name Type Use Default Fixed Annotation

num required documentation counter of
actual ele-
ment

maneuver required documentation YES
NO
NA for Refe-
rence Orbit

quallnd required documentation quilitylndicator
0 for bad, 1
for good

element levellProduct/platform/orbit/stateVec/timeUTC



Remote Sensing Technology Institute
PAZ SAR Processor (PSP)
DLR Do;ument Title
— Project Internal —

Doc.: PZ-DLR-ID-3003
Issue: 1.0

Date: 01.10.2010
Page: 216 of 309

diagram =
J “timelUTC

type | xs:dateTime

properties isRef 0
content simple

element levellProduct/platform/orbit/stateVec/timeGPS
di =

type | xs:unsignedLong

properties isRef 0
content simple

element levellProduct/platform/orbit/stateVec/timeGPSFraction

diagram = -
rtlnIEGPSFrHﬂIDII

type | xs:double

properties isRef 0
content simple

element level1Product/platform/orbit/stateVec/posX
diagram
[m]
type | xs:double

properties isRef 0
content simple

annotation | documentation [m]

element levellProduct/platform/orbit/stateVec/posY
diagram
[rn]
type | xs:double

properties isRef 0
content simple

annotation | documentation [m]

element levellProduct/platform/orbit/stateVec/posZ

diagram =
’

[m]

type | xs:double
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properties isRef 0
content simple

annotation | documentation [m]

element levellProduct/platform/orbit/stateVec/velX

diagram =
velX

[rnz]
type | xs:double

properties isRef O
content simple

annotation | documentation [m/s]

element levellProduct/platform/orbit/stateVec/vel Y

diagram =
velY

[mz]
type | xs:double

properties isRef O
content simple

annotation | documentation [m/s]

element levellProduct/platform/orbit/stateVec/velZ
diagram
velZ
[mz]

type | xs:double

properties isRef 0
content simple

annotation | documentation [m/s]

element levellProduct/platform/attitude

attitude

rnainly relevant segrient cut
out of the attitude FAle

diagram -
attitudeHeader

properties isRef 0
content complex

children | attitudeHeader attitudeData

annotation | documentation mainly relevant segment cut out of the attitude file

element level1lProduct/platform/attitude/attitudeHeader
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diagram

properties

children

attitudeHeader [ ==

isRef 0
content complex

—Fgenerationwstem

“sensor

AOCS

Saccuracy

STO ta indicate that

it iz detived fromn Star
Tracker Data, LREF or LPRD
and RREF ar RPRD For left
and right looking referance or
predicted attitude products
[used for MRT processing].

—| attitudeDataRefFrames

attitude data reference frame
indicatar

F - coordSystemTransfrom

applied transform if orbit data
saukce was nat in ref frame

—Fattitutle[lataﬂeﬂime |

attitude data reference time
indicatar
&, GRS

—Fa‘ttitutlel)ataFormat |

2., units [ quatermion arder

“numRecords

total number of attitude data
in recards

—| firstAttitude Time

—| lastAttitude Time

—FattitutleDataTimeSpa{:ing |

[zec]
attitude dara tinne spacing

~accuracylMargin

30 REMS walue

—FrecInterpolTechnique |

recommended interpolation
technique
2., linear

—FreclmerpolPoIDegree |

recommended interpolation
polynormial degree

= dataGapindicator

nurnber of attitude data
records with quallnd=0

—Fs‘teeringLawlntlicator |

e, all data in "TZDS",..,

generationSystem sensor accuracy attitudeDataRefFrames coordSystemTransfrom attitudeDataRefTime

attitudeDataFormat numRecords firstAttitudeTime lastAttitudeTime attitudeDataTimeSpacing accuracyMargin
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recinterpolTechnigue recinterpolPolDeqgree dataGaplindicator steeringLawlIndicator

element levellProduct/platform/attitude/attitudeHeader/generationSystem

diagram
Bl attriputes
Fgeneration%rstem E]— , version |
Software wersion nurnber of
the generation systern
type | extension of string255
properties isRef 0
content complex
facets | maxLength 255
attributes | Name Type Use Default
version string80

element levellProduct/platform/attitude/attitudeHeader/sensor

diagram =
Sensor

ACIZS

type | restriction of xs:NMTOKEN

properties isRef 0
content simple

facets | enumeration AOCS

annotation | documentation AOCS

element levellProduct/platform/attitude/attitudeHeader/accuracy

diagram =
ACCUracy

STC ta indicate that

it iz detived frarn Star
Tracker Cata, LREF or LPRD
and REEF or RPRD For left
and right laoking reference or
predicted attitude products
[used For MRT processing).

type | restriction of xs:NMTOKEN

properties isRef 0
content simple

facets | enumeration STD
enumeration RREF
enumeration LREF
enumeration REFE
enumeration RPRD
enumeration LPRD
enumeration UNDEFINED

Fixed

Annotation

documentation Software
version
number
of the
genera-
tion
system
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annotation | documentation STD to indicate that
it is derived from Star Tracker Data. LREF or LPRD and RREF or RPRD for left and right looking reference
or predicted attitude products (used for NRT processing).

element levellProduct/platform/attitude/attitudeHeader/attitudeDataRefFrames

diagram

attitudeDataRefFrames E]—(* =

attitude data referance frame
indicator

~ToFrame

G584

properties isRef O
content complex

children | EromFrame ToFrame

annotation | documentation attitude data reference frame indicator

element levellProduct/platform/attitude/attitudeHeader/attitudeDataRefFrames/FromFrame

o

MECH

type | string20

properties isRef O
content simple

facets | maxLength 20

annotation | documentation MECH

element levellProduct/platform/attitude/attitudeHeader/attitudeDataRefFrames/ToFrame

diagram =

5554

type | string20

properties isRef O
content simple

facets | maxLength 20

annotation | documentation WGS84

element levellProduct/platform/attitude/attitudeHeader/coordSystemTransfrom

diagram = = L
rotMatrixCoeff
coordsystemTransfrom [%]—(—--— =] 1.0
applied transFormn iF orbit data
source was nok in ref Fame
properties isRef 0

content complex

children | rotMatrixCoeff shift
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annotation | documentation applied transform if orbit data source was not in ref frame

element levellProduct/platform/attitude/attitudeHeader/coordSystemTransfrom/rotMatrix Coeff

diagram
J & attriputes

=rotMatrixCoeff E]— D
|

type | extension of xs:double

properties isRef 0
content complex

attributes | Name Type Use Default Fixed Annotation
i xs:int required
j xs:int required

element levellProduct/platform/attitude/attitudeHeader/coordSystemTransfrom/shift

diagram

type | dblVector

properties isRef O
content complex

children | xyz

element levellProduct/platform/attitude/attitudeHeader/attitudeDataRefTime

diagram = -
rﬂﬁﬂlltleﬂﬂtﬂﬂe‘ﬂ'lnle

attitude data referance time
indicator
&g, GP5

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation attitude data reference time indicator
e.g. GPS

element level1lProduct/platform/attitude/attitudeHeader/attitudeDataFormat
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diagram =
|_a1tt|tutle[lataFormat

&.,. units ¥ quatermion arder

type | string255

properties isRef O
content simple

facets | maxLength 255

annotation | documentation e.g. units / quaternion order

element levellProduct/platform/attitude/attitudeHeader/numRecords

diagram =
numRecords

total nurnber of attitude data
in records

type | xs:unsignedLong

properties isRef 0
content simple

annotation | documentation total number of attitude data in records

element levellProduct/platform/attitude/attitudeHeader/firstAttitudeTime

diagram =
. —FﬁrstﬁttitutleTimel.lTC |

T tirme of First attitude data

firstAttitude Time E]_( E_—Fﬁrs‘tﬂnttitutleTimeGPS |

GPS time of Arst attitude data
(integer second counter)

—Fﬁrstﬁttitu{IeTimeGPSFrac’tion |

fraction GPS tirne of frst attitude data

properties isRef 0
content complex

children | firstAttitudeTimeUTC firstAttitudeTimeGPS firstAttitudeTimeGPSFraction

element levellProduct/platform/attitude/attitudeHeader/firstAttitudeTime/firstAttitudeTimeUTC

diagram = . -
|_ﬁrsmttmu|enmeurc

T time of first attitude data

type | xs:dateTime

properties isRef 0
content simple

annotation | documentation UTC time of first attitude data

element levellProduct/platform/attitude/attitudeHeader/firstAttitudeTime/firstAttitudeTimeGPS
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diagram = . -
|_ﬁrstAttltu{IeTlmeGPS

GPS time of first attitude data
(integer second counter]

type | xs:unsignedint

properties isRef 0
content simple

annotation | documentation GPS time of first attitude data
(integer second counter)

element levellProduct/platform/attitude/attitudeHeader/firstAttitudeTime/firstAttitudeTimeGPSFraction

diagram | = - - -
|_ﬁrstAttltucleTlmeGPSFrac’tlon

Fraction GRS tirme of frst attitude data

type | xs:double

properties isRef 0
content simple

annotation | documentation fraction GPS time of first attitude data

element levellProduct/platform/attitude/attitudeHeader/lastAttitudeTime

diagram = - -
—rlastAttrtmleTumeUTc |

T tirme of last attitude data

lastAttitude Time E]_(_,__:E_—Flast.ﬁttitmleTimeGPS |

GPS tirme of last attitude data
[integer second countar]

—Flastﬂnttitu{IeTimeGPSFra{:ti-:rn |

Fraction SPS tirne of last attitude data

properties isRef O
content complex

children | lastAttitudeTimeUTC lastAttitudeTimeGPS lastAttitudeTimeGPSFraction

element levellProduct/platform/attitude/attitudeHeader/lastAttitudeTime/lastAttitudeTimeUTC

diagram = . -
rlastnttrtlulenmeurc

T tirme of last attitude data

type | xs:dateTime

properties isRef O
content simple

annotation | documentation UTC time of last attitude data

element levellProduct/platform/attitude/attitudeHeader/lastAttitudeTime/lastAttitudeTimeGPS
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diagram = . -
rlastﬂttrtu{leTlmeGPS

GPS time of last attitude data
(inteqer second caunter]

type | xs:unsignedint

properties isRef 0
content simple

annotation | documentation GPS time of last attitude data
(integer second counter)

element levellProduct/platform/attitude/attitudeHeader/lastAttitudeTime/lastAttitudeTimeGPSFraction

diagram | = - - -
|_IastAttltutleTlnleGPSFrac’tlon

fraction GRS time of last attitude data

type | xs:double

properties isRef 0
content simple

annotation | documentation fraction GPS time of last attitude data

element levellProduct/platform/attitude/attitudeHeader/attitudeDataTimeSpacing

diagram | —— - -
|_ﬂﬁltl.l(lf‘:[lﬂtﬂTll‘lleSpﬂclllﬂ

[zec]
attitude data tirne spacing

type | xs:double

properties isRef 0
content simple

annotation | documentation [sec]
attitude data time spacing

element level1lProduct/platform/attitude/attitudeHeader/accuracyMargin

diagram = .
accuracyhlargin

30 RMS walue

type | xs:float

properties isRef 0
content simple

annotation | documentation 3D RMS value

element levellProduct/platform/attitude/attitudeHeader/recinterpolTechnique

diagram = -
|_rf:{:|II'tf:r|]10|Tf:{:|lllI{|lIE

recarnmended interpalation
technique
e.g. linear

type | string255
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properties isRef 0
content simple

facets | maxLength 255

annotation | documentation recommended interpolation technique
e.g. linear

element levellProduct/platform/attitude/attitudeHeader/recinterpolPolDegree

diagram =
|_recllrter|mIPu:rl[legree

recarnmendead interpolation
polynamial degree

type | restriction of xs:int

properties isRef 0
content simple

facets | mininclusive 1
maxlInclusive 20

annotation | documentation recommended interpolation polynomial degree

element levellProduct/platform/attitude/attitudeHeader/dataGapIndicator

diagram = -
|_-[IataGa|:-Iqu:at0r

nurnber of attitude data
recards with quallnd=0

type | xs:int

properties isRef 0
content simple

annotation | documentation number of attitude data records with quallnd=0

element levellProduct/platform/attitude/attitudeHeader/steeringLawIndicator

diagram = . -
rsteermgLawlmllca‘tor

&.q, all data in "TZDS", ...

type | string1024

properties isRef O
content simple

facets | maxLength 1024

annotation | documentation e.g. all data in "TZDS",...

element levellProduct/platform/attitude/attitudeData
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diagram

properties

children

attributes

isRef O
content complex

j

B attributes

EH

counter of actual elerment

rmanoever?

YES

=
EO

quilityIndicator
0 farbad, 1 For good

antenna steering indicator
e.3. TZDS For Total Zero
Droppler Steeting

=timeUTC

“timeGPS

—F timeGPSFraction |

timeUTC timeGPS timeGPSFraction g0 g1 g2 93

Name Type
num

maneuver

qualind

antsteerind

string20

required

required

Default

element levellProduct/platform/attitude/attitudeData/timeUTC

diagram

Fixed

Annotation

documentation counter of
actual ele-
ment

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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type | xs:dateTime

properties isRef 0
content simple

element levellProduct/platform/attitude/attitudeData/timeGPS

diagram =
’

type | xs:unsignedLong

properties isRef 0
content simple

element levellProduct/platform/attitude/attitudeData/timeGPSFraction

diagram | = -
rtlnleGPSFramon

type | xs:double

properties isRef 0
content simple

element level1lProduct/platform/attitude/attitudeData/q0
diagram

type | xs:double

properties isRef 0
content simple

element levellProduct/platform/attitude/attitudeData/q1l

diagram =
al
type | xs:double

properties isRef 0
content simple

element level1lProduct/platform/attitude/attitudeData/q2

diagram =
q2

type | xs:double

properties isRef 0
content simple

element levellProduct/platform/attitude/attitudeData/q3

diagram =
o3

type | xs:double
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properties isRef 0
content simple

element levellProduct/productQuality

diagram
productuality EI—@EI—
Surimatizes the image and
data quality. Indicates lirnits
and raises Hags if violated,
properties isRef 0

content complex

—| rawDatatiuality
1.4

Azzessment of the raw data
quality For each rawe data paol
channal,

—| auxDatatiuality

—| precessingParameterGuality

Doppler Centroid awerviews and quality
aszeszment of processing pararmneters.

—| imageDatatuality

1.0
Charactetization af the
perfarmance of each image
lavyar,

' Hags

steeting of antenna problems , ...

children | rawDataQuality auxDataQuality processingParameterQuality imageDataQuality limits instrumentStateRemark

annotation | documentation Summarizes the image and data quality. Indicates limits and raises flags if violated.

element levellProduct/productQuality/rawDataQuality
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diagram

properties

children

annotation

rawDataCuality [%]—E:EI—

Azzessment of the raw data
quality For each raw data pol
channel,

—Finstrumemcmnnel

in DRASQUAD mode these
ake 4 Surn)DiF channels and
da MOT carrespond ta image
lavyars

—Fgm:-ﬂiuniﬁcam:eﬂag |

ate there data gaps above
the tolerable lewal?

—FmissingLinesSigniﬁ{:anceFlag |

autside lirnits?

—FADCOverﬂowSigniﬁcan{:eFIau |

outside lirnits?

—FhitErrorsSigniﬁ{:anceFlau |

outside lirnits?

—FlBiasomsmeLinmsHag |

outside lirnits?

—[ oBiasoutsideLimitsFlag |

outside lirnits?

—FIDImlmIanceﬂutsitleLimitsFlag |

outside lirnits?

isRef 0
content complex

—FlﬂﬂonﬂrﬂmgonalityﬂutsitleLimit... |

outzide lirnits?

instrumentChannel beamID polarization gapSignificanceFlag missinglLinesSignificanceFlag

ADCOverflowSignificanceFlag bitErrorsSignificanceFlaq IBiasOQutsideLimitsFlag QBiasOutsideLimitsFlag

IQImbalanceQutsideLimitsFlag IQNonOrthogonalityOutsideLimitsFlag

documentation Assessment of the raw data quality for each raw data pol channel.

element levellProduct/productQuality/rawDataQuality/instrumentChannel

diagram

type

properties

Finstrumenti:hannel |

in DR&IUAD rode these
are 4 Surn/Dif channelz and
do MOT carrespond to image
lavers

Xs:string

isRef 0
content simple
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annotation | documentation in DRA/QUAD mode these are 4 Sum/Dif channels and do NOT correspond to image layers

element levellProduct/productQuality/rawDataQuality/beamID

type | string20

properties isRef 0
content simple

facets | maxLength 20

element levellProduct/productQuality/rawDataQuality/polarization
diagram = —

type | string20

properties isRef 0
content simple

facets | maxLength 20

element level1lProduct/productQuality/rawDataQuality/gapSignificanceFlag

diagram = —
|_ga|15|gnlﬁ{:am:eFlag |

are there data gaps above
the tolerable lawal?

type | xs:boolean

properties isRef 0
content simple

annotation | documentation are there data gaps above the tolerable level?

element levellProduct/productQuality/rawDataQuality/missingLinesSignificanceFlag

diagram = - —
|_mlssmngesSmmﬁ{:anceFIag |

outside lirits?

type | xs:boolean

properties isRef 0
content simple

annotation | documentation outside li-

mits?

element levellProduct/productQuality/rawDataQuality/ADCOverflowSignificanceFlag

diagram

|§ADCOverﬂowSigniﬁ{:an{:eFlag |

outside lirits?

type | xs:boolean

properties isRef 0
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content simple

annotation | documentation outside li-
mits?

element level1lProduct/productQuality/rawDataQuality/bitErrorsSignificanceFlag

diagram = —
|_hltErn:rrsSmmﬁ{:anceFIau |

outside lirnits?

type | xs:boolean

properties isRef 0
content simple

annotation | documentation outside li-
mits?

element levellProduct/productQuality/rawDataQuality/IBiasOutsideLimitsFlag

diagram = - —
|_IB|a50utsulelertsFlag |

outside lirnits?

type | xs:boolean

properties isRef 0
content simple

annotation | documentation outside li-
mits?

element levellProduct/productQuality/rawDataQuality/QBiasOutsideLimitsFlag

diagram = - —
rGBlasﬂutsuleleltsFlag |

outside lirnits?

type | xs:boolean

properties isRef 0
content simple

annotation | documentation outside li-
mits?

element levellProduct/productQuality/rawDataQuality/IQImbalanceOutsideLimitsFlag

diagram = - —
|_IOImI:-alan{:eﬂutsl{If:leltsFlau |

outside lirits?

type | xs:boolean

properties isRef 0
content simple

annotation | documentation outside li-
mits?

element levellProduct/productQuality/rawDataQuality/IQNonOrthogonalityOutsideLimitsFlag
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diagram = - - —
|_IDHo-nOrtlmgonalltyﬂutsulelert...

outzide lirits?

type | xs:boolean

properties isRef 0
content simple

annotation | documentation outside li-
mits?

element levellProduct/productQuality/auxDataQuality

diagram =
. —Forl:-it[lataﬁualilyLowFlag |

LoD Many Japs

—Fattitutle[lataﬂualilyLowFlag |

auxDataQuality E]_( jE'_ tad Fnany gaps of missing
—FDEMqualityLowFlag |

e.q. only low resalution
CEM data available (pales)

—Fmissingﬁux[lataﬂag |

Mo houseleaping data
available, undefined walues
encauntered, ..,

properties isRef 0
content complex

children | orbitDataQualityLowFlag attitudeDataQualityL owFlag DEMgualityLowFlag missingAuxDataFlag

element levellProduct/productQuality/auxDataQuality/orbitDataQualityLowFlag

diagram = - -
rorlrnnataﬂllalltyLowFlag |

L0d ANy Japs

type | xs:boolean

properties isRef 0
content simple

annotation | documentation too many gaps

element level1lProduct/productQuality/auxDataQuality/attitudeDataQualityLowFlag

diagram = -
raﬁnlltleﬂataﬂllalltyLowFlag |

bl Fnany gaps or missing

type | xs:boolean

properties isRef 0
content simple

annotation | documentation too many gaps or missing

element level1Product/productQuality/auxDataQuality/DEMqualityLowFlag
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diagram = -
|_[lEI'u'I{|uaIrtyLowFlag

&3, onlhy lowe resolution
DEM data available (palas)

type | xs:boolean

properties isRef 0
content simple

annotation | documentation e.g. only low resolution DEM data available (poles)

element levellProduct/productQuality/auxDataQuality/missingAuxDataFlag

diagram =
|_m|ssmgAux[lataFlag |

Mo housekesping data
available, undefined walues
encounterad, ..,

type | xs:boolean

properties isRef 0
content simple

annotation | documentation No housekeeping data available, undefined values encountered, ...

element levellProduct/productQuality/processingParameterQuality

diagram
J —| averagebopplerCemtroidinfo

ower all polarisations, entire (ScanSAR)
sEene

—Ftlm1|1IerAmI1iguity1lot2eroFlag |

—|;-cI-:r|:-|1IerI|lconsisten{:yflag |

bazeband differs systernatically fom
geornetkc estirmate

processingParameter Quality E]—(—"'-jzl—

Coppler Centroid overview and quality
aszessrnent of processing paramneters,

—F{I-:q1|:-Ier0utsi-cIeLimitsFlags |

—F{Im1|:-Ier[lrift0utsitleLimitsFIags |

—Fchirpﬂualityl_owﬂag |

unable to reconstract chirp
frorn cal data

—FgeolocaﬁonﬂualityLowFlag |

orbit [ attitude [ DEM J Dopplar
quality prablerns

properties isRef O
content complex

children | averageDopplerCentroidinfo dopplerAmbiguityNotZeroFlag dopplerinconsistencyFlag dopplerOutsideLimitsFlags
dopplerDriftOutsideLimitsFlags chirpQualityL owFlag geolocationQualityL owFlag

annotation | documentation Doppler Centroid overview and quality assessment of processing parameters.

element levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo
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diagram -
azimuthStart

averageDopplerCentroidinfo EI—(—H-— [=] azimuthCenter

aver all polarsations, entire (ScanSAR)
SCene

azimuthStop

properties isRef 0
content complex

children | azimuthStart azimuthCenter azimuthStop

annotation | documentation over all polarisations, entire (ScanSAR) scene

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuth Start

diagram =
nearRange

azimuthStart ['l]_(_..._ = Emi{IHange

properties isRef 0
content complex

children | nearRange midRange farRange

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStart/
nearRange

diagram =

type | xs:double

properties isRef 0
content simple

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStart/
midRange

diagram =

type | xs:double

properties isRef 0
content simple

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuth Start/f
arRange

o
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type | xs:double

properties isRef 0
content simple

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCente
r

diagram =
nearRange

azimuthCenter [%]—(—--— = Emi{IHange

properties isRef 0
content complex

children | nearRange midRange farRange

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCente

r/nearRange
diagram =

type | xs:double

properties isRef 0
content simple

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCente

r/ImidRange
diagram =

type | xs:double

properties isRef 0
content simple

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCente

r/farRange
diagram =
’

type | xs:double

properties isRef 0
content simple

element
levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop
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diagram =
nearRange

azimuthStop [%]—(—--— =

Efﬂrl-'ﬂange

properties isRef 0
content complex

children | nearRange midRange farRange

element

levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop/

nearRange
diagram =

type | xs:double

properties isRef 0
content simple

element

levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop/

midRange

o

type | xs:double

properties isRef 0
content simple

element

levellProduct/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop/f

arRange

o

type | xs:double

properties isRef 0
content simple

element levellProduct/productQuality/processingParameterQuality/dopplerAmbiguityNotZeroFlag

diagram = —
|_{I0|J-|}IerAnll}lgunjﬂlo-tZeroFIag |

type | xs:boolean

properties isRef 0
content simple

element levellProduct/productQuality/processingParameterQuality/dopplerinconsistencyFlag
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diagram = -
|_{Iopplerlncons|stencyFlag

baseband differs systematically fronn
gearnetic estirnate

type | xs:boolean

properties isRef 0
content simple

annotation | documentation baseband differs systematically from geometric estimate

element levellProduct/productQuality/processingParameterQuality/dopplerOutsideLimitsFlags

diagram = - —
|_{IopplerﬂlltsuIelertsFlags |

type | xs:boolean

properties isRef 0
content simple

element levellProduct/productQuality/processingParameterQuality/dopplerDriftOutsideLimitsFlags

diagram = . - —
|_{Iom1Ier[lrlft0ut5|{IeLlnmsFlags |

type | xs:boolean

properties isRef 0
content simple

element levellProduct/productQuality/processingParameterQuality/chirpQualityLowFlag

diagram = -
|_ch|r|10ualrtyl_owFlag |

unable to reconstract chirp
frorn cal data

type | xs:boolean

properties isRef 0
content simple

annotation | documentation unable to reconstruct chirp from cal data

element levellProduct/productQuality/processingParameterQuality/geolocationQualityLowFlag

diagram | [= - -
rgeolocatlonﬂualltyLowFlag |

orbit [ attitude J DEM J Doppler
quality problerns

type | xs:boolean

properties isRef 0
content simple

annotation | documentation orbit / attitude / DEM / Doppler quality problems

element level1lProduct/productQuality/imageDataQuality
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diagram ]
B sttriputes

layerindex
:p-:rILayer

HH, HY,

imageDbatatuality [T']— aremn--- a

= heamlD |

Charactetization ofthe | | e 1
perfarmnance of each irmage Rt
layer, - -+~ DRAoffset :

SRA, DRAFare, DRAAR

—(—u-—:E|——| imageDataStatistics

For complex and real walues

En-:rminaISHR

Eimagf:l'l.ﬂe;?mFlag

outside lirits?

—F imageStdbevFlag |

outside lirits?

properties isRef O
content complex

children | polLayer beamID DRAoffset imageDataStatistics nominalSNR imageMeanFlag imageStdDevFlag

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/beamID

type | string20

properties isRef 0
content simple

facets | maxLength 20

element levellProduct/productQuality/imageDataQuality/DRAoffset

diagram =
DRAoffzet

SR&, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration SRA
enumeration DRAFore
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enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element level1lProduct/productQuality/imageDataQuality/imageDataStatistics

diagram =
mean

imageDataStatistics [%]—(—--—:EI—

For complex and real walues

Est{I[lle'u'

properties isRef 0
content complex

children | mean max min stdDev

annotation | documentation for complex and real values

element levellProduct/productQuality/imageDataQuality/imageDataStatistics/mean
diagram

type | xs:double

properties isRef 0
content simple

element levellProduct/productQuality/imageDataQuality/imageDataStatistics/max
diagram

type | xs:double

properties isRef 0
content simple

element levellProduct/productQuality/imageDataQuality/imageDataStatistics/min
diagram

type | xs:double

properties isRef 0
content simple

element levellProduct/productQuality/imageDataQuality/imageDataStatistics/stdDev
di =

type | xs:double

properties isRef 0
content simple
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element levellProduct/productQuality/imageDataQuality/nominalSNR

o

type | xs:float

properties isRef 0
content simple

element level1lProduct/productQuality/imageDataQuality/imageMeanFlag

diagram =
imageMeanFlag |

outside liritz?

type | xs:boolean

properties isRef O
content simple

annotation | documentation outside li-
mits?

element levellProduct/productQuality/imageDataQuality/imageStdDevFlag

diagram =
rlnlagesttl[levﬂag |

outside lirnits?

type | xs:boolean

properties isRef 0
content simple

annotation | documentation outside li-
mits?

element levellProduct/productQuality/limits

diagram .
| limits [}
Theesholds For the quality
Aags ;
either cornplex or real walues
properties isRef 0

content complex

children | processing imageData

annotation | documentation Thresholds for the quality flags

element levellProduct/productQuality/limits/processing
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diagram - -
dopplerCentroidinformation

containg infarmation on Doppler centraid
lirmitz (From IOCS Aux Product)

E{:hir|Jnl.'.ll|a74Iit3.|fLimit |

Egne:-:rlcr{:aticrnlllllmlit;...fLimit |

rhinirurn posting (arcsec)
required For accurate geolocation
[e.q. 10 arcsec reference DEM)

properties isRef 0
content complex

children | dopplerCentroidinformation chirpQualityLimit geolocationQualityLimit

element levellProduct/productQuality/limits/processing/dopplerCentroidinformation

diagram

—Ff{l{:llearl-':angeLimit |

in near range

[Hz] lirnit For rracirium
Doppler centroid Fraquency

—Ff{l{:Mi{lRallgeLimit |

in rid range

[Hz] lirnit For rracirium
Doppler centroid Fraquency

dopplerCentroidinformation [%]—(—--—:E— rEf{IcFarRangeLimit |

contains infarmation on Doppler centroid
lirnits (Frorn IOCS Aux Product)

in Far range

[Hz] lirnit Far raxirmurnn
Doppler centroid Fraquency

—Ff{lcLinearl-':ange[lriftl'u'laxLimit |

[HzJ=] lirmit For raxirmurn linear across
track Doppler centroid drift

—Ff{l{:LinearAzimuth[lriﬁl'u'laxLimit |

[HzJ=] lirnit For rraxirmurn linear along track

Croppler centroid drift

properties isRef 0
content complex

children | fdcNearRangeLimit fdcMidRangeLimit fdcFarRangeLimit fdcLinearRangeDriftMaxLimit

fdcLinearAzimuthDriftMaxLimit

annotation | documentation contains information on Doppler centroid limits (from IOCS Aux Product)

element

levellProduct/productQuality/limits/processing/dopplerCentroidinformation/fdcNearRangeLimit

diagram = —
rftlttlearﬂangelelt |

[Hz] lirnit For rraxirnum
Coppler centroid Frequency
in near Fange

type | xs:float
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properties isRef 0
content simple

annotation | documentation [Hz] limit for maximum Doppler centroid frequency in near range

element
levellProduct/productQuality/limits/processing/dopplerCentroidinformation/fdcMidRangeLimit

diagram = - —
|_f{I{:M|{IHangelelt |

[Hz] lirnit For rraxirnum
Coppler centroid Frequency
in raid range

type | xs:float

properties isRef 0
content simple

annotation | documentation [Hz] limit for maximum Doppler centroid frequency in mid range

element levellProduct/productQuality/limits/processing/dopplerCentroidinformation/fdcFarRangeLimit

diagram = —
rf{IcFarRangeLlnm |

[Hz] lirnit Far rmazirmunn
Coppler centroid Frequency
in Far range

type | xs:float

properties isRef 0
content simple

annotation | documentation [Hz] limit for maximum Doppler centroid frequency in far range

element
levellProduct/productQuality/limits/processing/dopplerCentroidinformation/fdcLinearRangeDriftMaxL

imit

diagram = - - —
|_ftl{:LmearRanueDnﬂl‘u‘laxLlnm

[HzJ=] lirnit Far rnazirmumn linear across
track Droppler centroid drift

type | xs:float

properties isRef 0
content simple

annotation | documentation [Hz/s] limit for maximum linear across track Doppler centroid drift

element
levellProduct/productQuality/limits/processing/dopplerCentroidinformation/fdcLinearAzimuthDriftMa

xLimit

diagram = - - . —
|_f{l{:LmearAzlmuth[lrlftl'u'laxL|m|t

[Hzj=] lirnit Far rnazirmumn linear along track
Doppler centroid drift

type | xs:float

properties isRef 0
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content simple

annotation | documentation [Hz/s] limit for maximum linear along track Doppler centroid drift

element levellProduct/productQuality/limits/processing/chirpQualityLimit

diagram = ———
|_{:I1|r|10ualltylelt |

type | xs:float

properties isRef 0
content simple

element levellProduct/productQuality/limits/processing/geolocationQualityLimit

diagram = . ——
rgeolocatmnﬂualltylelt |

rhinirurn posting (arcsec)
required For accurate gealocation
2.3, 10 arcsec reference DEM)

type | xs:float

properties isRef 0
content simple

annotation | documentation minimum posting (arcsec) required for accurate geolocation (e.g. 10 arcsec reference DEM)

element levellProduct/productQuality/limits/imageData

| imagelata I

either comples or real walues

diagram

sigmia=zeta alsa error

properties isRef 0
content complex

children | imageMean imageSigma

annotation | documentation either complex or real values

element levellProduct/productQuality/limits/imageData/imageMean

diagram

type | qualityLimitsType

properties isRef 0
content complex

children | expected minimum maximum
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element levellProduct/productQuality/limits/imageData/imageSigma
diagram e —|

imagesSigma [%]J—[—-ﬂ—

sigma=zero also error

type | qualityLimitsType

properties isRef 0
content complex

children | expected minimum maximum

annotation | documentation sigma=zero also error

element levellProduct/productQuality/instrumentStateRemark

diagram =
rlllstrllnlemsta'teﬂemark |

steewng oF antenna problers , .

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation steering or antenna problems, ...

complexType segmentinfoType

diagram
. B attributes

—1 | segmentlD

index nurnber

(segmentllrfon}e [T']—

HH, HY, ..

SR#&, DRAFore, DRAAR

children | polLayer beamID DRAoffset dataSegment

used by | element levellProduct/processing/processingParameter/rangeCompression/segmentinfo

attributes | Name Type Use Default Fixed Annotation
segmentID xs:int required documentation index
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element segmentinfoType/beamID

type | string20

properties isRef 0
content simple

facets | maxLength 20

element segmentinfoType/DRAoffset

diagram =
DRAoffzet

SRA, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element segmentinfoType/dataSegment

diagram = .
startTimeUTC

tirne tag of first pow

datasegment [%]—(—--—:EI— EStOpTiITIeUTC

tirne tag af last row

—Fnumherﬁfﬂows |

numnber af rows respectively

range lines

properties isRef 0
content complex

children | startTimeUTC stopTimeUTC numberOfRows

element segmentinfoType/dataSegment/startTimeUTC

diagram = -
startTimeUTC

tirne tag of Arst row

type | xs:dateTime

properties isRef 0
content simple

annotation | documentation time tag of first row

number
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element segmentinfoType/dataSegment/stopTimeUTC

diagram | [= -
stopTimeUTC

tirne tag of lask row

type | xs:dateTime

properties isRef 0
content simple

annotation | documentation time tag of last row

element segmentinfoType/dataSegment/numberOfRows

diagram | =
rllllnllrerﬁfﬂows
riurnber of rows respectively
range lines
type | xs:int

properties isRef 0
content simple

annotation | documentation number of rows respectively range lines

element generalHeader
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diagram

properties

children

used by

generalHeader [=}

General AML Header
Structure

content complex

Contains the name of the file
in which the product [ data |
interface itern is provided,

In case, that the provision of
rmore than one version af the
samne product [ data [
intetface file is operationally
Foreseen, the file wersion
gives the curent version
number, It is incremented by
1 whenewer the same file is
sent again in an updated
Farmn. The start value is 1,

In case, that the provision of
more than one wersion of the
same product | data [
interface file iz operationally
Foreseen, the status
pararneter indicates the
status of the current file
wersion, It rnay be
PRELIMIMARY, if another
update is Foressen, or
FINAL, if the final file
werzion is delivered,

= sttrivutes

is provided,

product [ data

Multiple

generated the

_E_)E'_ file, 2.9, PSP
|

Reparts the LI

Contains the name of the
exchanged product [ data |
intetface item
Exarnples: Orbit Product;
Attitude Praduct; TOCS Aux
Froduct

Indicates the rission, for
which the product [ data file

Specifies the zenzor, source
or originatar For the provided

file

Specifies the destination to
which the provided product [
data file goes, User,

Specifies the system which

product [ data

TiC tirne at

E which the product [ data file

was generated or published,

praduct [ data
specified with

description of

ent !

Specifies the reference
docurnent, in which the

itern is
respect to jts

v content and format,

A handle to distinguizh
between different praject
phases (e.q. integration,
testing, cornrmissioning
phasze, operations) in order to
separate test data frorm
operational data

the revision

Field entry abowe,

Rernark field for a further

natrative description of the
product § data il

itemName mission source destination generationSystem generationTime referenceDocument revision

revisionComment remark

element levellProduct
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attributes

annotation

element generalHeader/itemName

diagram

type

properties

facets

annotation

Name
fileName

Type
string128

fileVersion string20

status string20

Use Default
required

Fixed

optional

optional

documentation General XML Header Structure

Contains the narne of the
exchanged praduct [ data |
interface iterm

Exarnples: Orbit Product;
Attitude Praduct; TOCS Aux
Praduct

string80

isRef 0
content simple

maxLength 80

Annotation
documentation

documentation

documentation

documentation Contains the name of the exchanged product / data / interface item
Examples: Orbit Product; Attitude Product; IOCS Aux Product

element generalHeader/mission

diagram

type

properties

facets

annotation

~ mission

Indicates the rnission, Far
which the product | data file
iz pravided,

string20

isRef 0
content simple

maxLength 20

documentation Indicates the mission, for which the product / data file is provided.

element generalHeader/source

Contains the name of the file in
which the product / data / inter-
face item is provided.

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 incre-
mented by 1 whenever the same
file is sent again in an updated
form. The start value is 1.

In case, that the provision of
more than 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 version is
delivered.
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o

Specifies the sensor, source
o arginatar For the provided
praduct f data Ale

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation Specifies the sensor, source or originator for the provided product / data file

element generalHeader/destination

diagram = —

Cpecifies the destination to
which the provided product |
data fle goes, Usar,
Multiple

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation Specifies the destination to which the provided product / data file goes, User, Multiple

element generalHeader/generationSystem

diagram
. B attriputes |

Cpecifies the systern warsion

Fuenerationﬂystem [Tl:l—

Specifies the swstarn which :‘__‘l""ith ;;I‘i'hi':h the prcu:lu-:td.l'
generated the product | data ata hile was generated, e.g,
file, &, PSP 1.2

type | extension of string80

properties isRef 0
content complex

facets | maxLength 80

attributes | Name Type Use Default Fixed
version string20 required

annotation | documentation Specifies the system which generated the product / data file, e.g. PSP

Annotation

documentation Specifies

the
system
version
with
which
the

product /
data file

was
gener-
ated,
eg.1.2
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element generalHeader/generationTime

diagram = - -
rgelleratmnTlme

Reparts the UTC tirme at
which the product | data file
waz generated or publizhed,

type | xs:dateTime

properties isRef 0
content simple

annotation | documentation Reports the UTC time at which the product / data file was generated or published.

element generalHeader/referenceDocument

diagram =
|_referem:e[locumem

Specifies the referance
dacurnent, in which the
product [ data itern is
specified with respect to its
content and Farmnat,

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation Specifies the reference document, in which the product / data item is specified with respect to its content
and format.

element generalHeader/revision

diagram

& handle ta distinguish
between different project
phases (g4, integration,
testing, cornmissioning
phaze, operations) in arder to
separate test data From
operational data

type | string20

properties isRef 0
content simple

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

element generalHeader/revisionComment

diagram E—
rrevlsmnl:ommelrt

Rematk field Far a narvative
description of the revision
field antry above,

type | string1024
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properties isRef 0
content simple
facets | maxLength 1024
annotation | documentation Remark field for a narrative description of the revision field entry above.

element generalHeader/remark

diagram

type

properties

facets

annotation

~remark

Remark field For a Further
niatrative description of the
praduct § data fle.

string1024

isRef 0
content simple

maxLength 1024

documentation Remark field for a further narrative description of the product / data file.

simpleType string1024

type

used by

facets

restriction of xs:string

elements |levellProduct/setup/inputData/attitudeProductFileName level1Product/setup/inputData/attitudeProduct|D
levellProduct/setup/inputData/configurationFileName levellProduct/setup/inputData/configurationlD
level1lProduct/productinfo/generationinfo/copyrightinfo
level1Product/productinfo/generationinfo/deliveryinfo
levellProduct/calibration/calibrationData/antennaPattern/azimuthPattern/description
levellProduct/calibration/calibrationData/antennaPattern/elevationPattern/description
level1Product/productQuality/instrumentStateRemark
level1Product/setup/inputData/IOCSAuxProductFileName
levellProduct/setup/inputData/IOCSAuxProductID levellProduct/setup/inputData/levelOProductID
levellProduct/setup/inputData/logicalDataTakelD
level1Product/productinfo/generationinfo/logicalProductID
level1Product/setup/inputData/orbitProductFileName level1Product/setup/inputData/orbitProduct|D
levellProduct/productinfo/generationinfo/qualitylnfo/qualityRemark generalHeader/remark
generalHeader/revisionComment levellProduct/productinfo/scenelnfo/scenelD
level1Product/platform/attitude/attitudeHeader/steeringLawIndicator
level1lProduct/setup/inputData/unigueDataTakelD

maxLength 1024

simpleType string128

type

used by

restriction of xs:string

elements levellProduct/setup/orderinfo/geocodingOrder/countrylD
levellProduct/setup/orderinfo/geocodingOrder/datumID
levellProduct/productSpecific/compleximagelnfo/imageCoordinateType
levellProduct/processing/processingParameter/scanSARBeamOverlap/mergingMethod
level1lProduct/setup/orderinfo/orderType level1Product/productinfo/imageDatalnfo/pixelValuelD
level1Product/productSpecific/projectedimagelnfo/mappingGridinfo/pixelValuelD
levellProduct/productSpecific/geocodedimagelnfo/mappingGridinfo/pixelValuelD
levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/pixelValuelD
level1Product/productSpecific/geocodedlimagelnfo/DEMCoverageMapDescription/pixelValuelD
levellProduct/productinfo/productVariantinfo/productType
levellProduct/productinfo/productVariantinfo/radiometricCorrection
levellProduct/productinfo/scenelnfo/scenelocalisationAccuracy/referenceProjection
level1Product/setup/processingSteps/software/softwarelD
level1Product/setup/processingSteps/software/softwareVersion

attribute generalHeader/@fileName
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facets | maxLength 128

simpleType string20

type | restriction of xs:string

used | elements
by

attributes

levellProduct/platform/attitude/attitudeHeader/attitudeDataRefTime
level1Product/productinfo/acquisitioninfo/imagingModeSpecificlnfo/stripMap/azimuthBeam|D
level1Product/productinfo/acquisitioninfo/imagingModeSpecificlnfo/scanSAR/azimuthBeam|D
levellProduct/productinfo/acquisitioninfo/imagingModeSpecificlnfo/spotLight/azimuthBeamIDFirst
levellProduct/productinfo/acquisitionInfo/imagingModeSpecificlnfo/spotLight/azimuthBeamIDLast
level1Product/processing/processingParameter/azimuthWindowID
level1Product/processing/geometry/velocityParameter/beam|D
levellProduct/processing/geometry/zeroDopplerVelocity/beamID
levellProduct/processing/geometry/dopplerRate/beamID
level1Product/processing/doppler/dopplerCentroid/beamID
level1Product/processing/processingParameter/beam|D level1Product/instrument/settings/beam|D
levellProduct/calibration/calibrationConstant/beamID level1Product/noise/beam|D
levellProduct/productQuality/rawDataQuality/beamID levell1Product/productQuality/imageDataQuality/beamID
segmentinfoType/beamID level1Product/productComponents/imageData/beamID
level1Product/productinfo/acquisitioninfo/imagingModeSpecificlnfo/scanSAR/beamList/beam|D
levellProduct/productinfo/previewInfo/quicklooks/imageDataScaling/beamI|D
levellProduct/productComponents/quicklooks/beamID
level1Product/productinfo/previewInfo/compositeQuicklook/polLayerCode/colour
level1Product/productinfo/imageDatalnfo/columnContent generalHeader/destination
levellProduct/processing/doppler/dopplerCentroidCoordinateType
levellProduct/setup/orderinfo/elevationBeamConfiguration
level1Product/productinfo/acquisitioninfo/elevationBeamConfiguration
level1Product/platform/attitude/attitudeHeader/attitudeDataRefFrames/FromFrame
levellProduct/productSpecific/geocodedIimagelnfo/mapProjection/geodeticDatumID
levellProduct/processing/geometry/geometryCoordinateType
level1Product/productSpecific/geocodedimagelnfo/geoParameter/imageResamplingMethod
level1Product/instrument/instrumentinfoCoordinateType
levellProduct/productinfo/generationinfo/levelOProcessingFacility
levellProduct/productinfo/generationinfo/levellProcessingFacility generalHeader/mission
level1Product/productinfo/missioninfo/mission levellProduct/productQuality/rawDataQuality/polarization
level1Product/processing/processingParameter/processinglnfoCoordinateType
levellProduct/setup/orderinfo/processingPriority
levellProduct/productSpecific/geocodedIimagelnfo/mapProjection/projectionlD
level1Product/instrument/settings/settingRecord/pulseType
level1Product/instrument/settings/quantisationControl level1Product/instrument/settings/quantisation|D
levellProduct/processing/processingParameter/rangeWindowID
levellProduct/productinfo/generationinfo/receivingStation generalHeader/revision
level1Product/productinfo/imageDatalnfo/rowContent level1Product/productinfo/acquisitioninfo/sensor
level1Product/productSpecific/geocodedimagelnfo/geocodingSetup/softwareVersion generalHeader/source
levellProduct/platform/orbit/orbitHeader/stateVectorRefTime
levellProduct/platform/attitude/attitudeHeader/attitudeDataRefFrames/ToFrame
level1Product/productSpecific/geocodedlmagelnfo/mapProjection/zonelD
level1Product/platform/attitude/attitudeData/@antsteerind
levellProduct/calibration/calibrationData/antennaPattern/azimuthPattern/@azimuthBeamID
levellProduct/productinfo/imageDatalnfo/imageRaster/@beamID
level1Product/productinfo/previewInfo/quicklooks/imageRaster/@beam|D
level1Product/productSpecific/complexlmagelnfo/@beamID
levellProduct/calibration/calibrationData/antennaPattern/elevationPattern/@beamID
levellProduct/calibration/calibrationData/antennaPattern/beamPointingVector/@beamID
level1Product/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/absCalFactor/@beamID
level1Product/instrument/settings/rxBandwidth/@code level1Product/instrument/settings/RSF/@code
levellProduct/instrument/settings/settingRecord/PRF/@code
levellProduct/instrument/settings/settingRecord/echoWindowPosition/@code
level1Product/instrument/settings/settingRecord/echowindowlL ength/@code generalHeader/@fileVersion
generalHeader/@status generalHeader/generationSystem/@version

facets | maxLength 20

simpleType string255

type | restriction of xs:string
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used by | elements levellProduct/setup/processingSteps/software/algorithm
level1Product/platform/attitude/attitudeHeader/attitudeDataFormat
levellProduct/processing/doppler/dopplerBasebandEstimationMethod
levellProduct/processing/doppler/dopplerGeometricEstimationMethod
level1Product/platform/attitude/attitudeHeader/generationSystem
level1lProduct/platform/orbit/orbitHeader/generationSystem
levellProduct/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageDataFormat
levellProduct/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageDataFormat
level1Product/productSpecific/geocodedIimagelnfo/mappingGridinfo/imageDataFormat
level1Product/productSpecific/projectedlmagelnfo/mappingGridinfo/imageDataFormat
levellProduct/productinfo/previewInfo/browselmage/imageDataFormat
levellProduct/productinfo/previewInfo/compositeQuicklook/imageDataFormat
level1Product/productinfo/previewInfo/quicklooks/imageDataFormat
level1Product/productinfo/imageDatalnfo/imageDataFormat
levellProduct/productinfo/previewInfo/mapPlotFormat levellProduct/noise/noiseModellD
levellProduct/productinfo/generationinfo/qualitylnfo/qualitylnspection
level1Product/calibration/calibrationData/radiometricDEMID
level1Product/platform/attitude/attitudeHeader/recinterpolTechnique
levellProduct/platform/orbit/orbitHeader/recProcessingTechnique generalHeader/referenceDocument
levellProduct/platform/orbit/orbitHeader/stateVecFormat
level1Product/productComponents/auxRasterFiles/type
level1Product/productComponents/annotation/type

facets | maxLength 255

simpleType string80

type | restriction of xs:string

used by | elements |evel1lProduct/productSpecific/geocodedimagelnfo/elevationData/DEM-DB-ContentVersion
generalHeader/generationSystem
levellProduct/productSpecific/geocodedimagelnfo/geocodingSetup/geocodingFacility
levellProduct/setup/inputData/IOCSAuxProductVersion generalHeader/itemName
level1Product/noise/noisel evelRef
level1Product/productinfo/previewInfo/compositeQuicklook/polLayerCode/polarisation
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/pulseType
levellProduct/platform/orbit/orbitHeader/stateVectorRefFrame

attributes level1Product/platform/orbit/orbitHeader/generationSystem/@version

level1Product/platform/attitude/attitudeHeader/generationSystem/@version

facets | maxLength 80

element antennaReceiveConfiguration

diagram = - - .
|_alrtennaReceweConﬂguratlon

SR& | DRA

type | restriction of xs:NMTOKENS
properties | content simple

used by | elements |levellProduct/productinfo/acquisitioninfo levellProduct/setup/orderinfo

facets | enumeration SRA
enumeration DRA
enumeration UNDEFINED

annotation | documentation SRA | DRA

element chirpSlope

diagram =
chirpSlope

[UpiCrovwerUpDwowen] chirp
slope
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type | restriction of xs:NMTOKEN
properties | content simple

used by | element |evellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp

facets | enumeration UP
enumeration DOWN
enumeration UPDOWN

annotation | documentation [Up/Down/UpDown] chirp slope

element file

diagram

paintar to product
camponents

properties | content complex
children | |location size

used by | elements |evellProduct/productComponents/annotation levellProduct/productComponents/auxRasterFiles
level1Product/productComponents/browselmage levellProduct/productComponents/compositeQuicklook
levellProduct/productComponents/imageData level1Product/productComponents/mapPlot
levellProduct/productComponents/quicklooks

annotation | documentation pointer to product components

element file/location

diagram

location [%]—(—--— =

“filename

properties isRef 0
content complex

children | host path filename

element file/location/host

diagram

Haost deFaules to: .

type | xs:string

properties isRef 0
content simple

annotation | documentation Host defaults to: .

element file/location/path
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diagram

type | xs:string
properties isRef 0

content simple

element file/location/filename

diagram | =
filename

type | xs:string
properties isRef 0

content simple

element file/size

type | xs:long
properties isRef 0

content simple

element imagingMode

o

SM, 52, HE, 5L

type | restriction of xs:NMTOKENS
properties | content simple

used by | elements levellProduct/productinfo/acquisitioninfo levellProduct/setup/orderinfo

facets | enumeration SM
enumeration SL
enumeration SC
enumeration HS
enumeration UNDEFINED

annotation | documentation SM, SC, HS, SL

element lookDirection

diagram = - -
lookDirection

left | Hght

type | restriction of xs:NMTOKEN
properties | content simple

used by | elements levellProduct/productinfo/acquisitioninfo levellProduct/setup/orderinfo

facets | enumeration LEFT
enumeration RIGHT
enumeration UNDEFINED
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annotation | documentation left | right

element polarisationMode

diagram = ——
|_|:--:rlar|satlonl'-.-'lotle

single | dual | twin | quad

type | restriction of xs:NMTOKENS
properties | content simple

used by | elements levellProduct/productinfo/acquisitioninfo level1lProduct/setup/orderinfo

facets | enumeration SINGLE
enumeration DUAL
enumeration TWIN
enumeration QUAD

annotation | documentation single | dual | twin | quad

element polLayer

diagram =

HH, HY, ..

type | restriction of xs:string
properties | content simple

used by elements levellProduct/calibration/calibrationData/antennaPattern
levellProduct/calibration/calibrationConstant
levellProduct/processing/processingParameter/correctedinstrumentDelay
level1Product/processing/doppler/dopplerCentroid level1Product/productComponents/imageData
level1Product/productQuality/imageDataQuality
levellProduct/productinfo/previewInfo/quicklooks/imageDataScaling levellProduct/noise
levellProduct/productinfo/acquisitioninfo/polarisationList levellProduct/setup/orderinfo/polList
level1Product/productComponents/quicklooks level1Product/instrument/settings

complexType segmentinfoType

facets | enumeration HH
enumeration HV
enumeration VH
enumeration VV
enumeration UNDEFINED

annotation | documentation HH, HV, ...

complexType dblComplex

I:(ll]-lCOl‘llpleJ{ E]—(—"'— =

diagram

= amplitude

children | amplitude phase

used by | elements levellProduct/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/DRAChannelParameters/draParam:
levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/DRAChannelParameters/draParam
levellProduct/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/DRAChannelParameters/draParam
level1Product/calibration/calibrationData/calibrationInfoAndInstrumentCharacteristics/DRAChannelParameters/draParam:

element dblComplex/amplitude



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 257 of 309

diagram = -
amplitude

type | xs:double

properties isRef 0
content simple

element dblComplex/phase

diagram | =

type | xs:double

properties isRef 0
content simple

complexType dblPolynom

diagram = -
validityRangeMin |

_|'
—Fualidityﬂangel‘u‘lax |

[{II}IPolg-mom [TI:I—(—-H—jEI——FreferencePoint

I—Fpolynomial[legree |

all, al, ... an = coefficient
0, 1, vy 0 = attribute
exponent

n= polynomiallegres

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

used by | elements levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/amplitude
levellProduct/processing/doppler/dopplerCentroid/dopplerEstimate/basebandDoppler
level1lProduct/processing/geometry/dopplerRate/dopplerRatePolynomial
level1Product/processing/doppler/dopplerCentroid/dopplerEstimate/geometricDoppler
levellProduct/noise/imageNoise/noiseEstimate
levellProduct/processing/processingParameter/rangeCompression/chirps/referenceChirp/phase
level1Product/productSpecific/projectedimagelnfo/slantToGroundRangeProjection
level1Product/processing/geometry/velocityParameter/velocityParameterPolynomial

element dblPolynom/validityRangeMin

diagram = -
ruall{lnyrﬂang-&l'u'lm

type | xs:double

properties isRef 0
content simple

element dblPolynom/validityRangeMax
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diagram =
rvalltlﬁyﬂanuelﬂax

type | xs:double

properties isRef 0
content simple

element dblPolynom/referencePoint

diagram | = -
referencePoint

|

type | xs:double

properties isRef 0
content simple

element dblPolynom/polynomialDegree

diagram = -
|_|w|y|mm|al[legree

type | xs:unsignedint

properties isRef 0
content simple

element dblPolynom/coefficient

diagram
Bl attributes
= coefficient = pToTmmmmmmms
 exponent !
eqgs | Temmmmmmmes
al *F o0+ al* el + L+
an*rn
al, al, v, an = coefficient
0, 1, ..., n = attibute
EIFIDI‘lEI‘lt
n= palynamiallegres
type | extension of xs:double
properties isRef 0
content complex
attributes | Name Type Use Default Fixed
exponent Xxs:unsignedint

annotation | documentation e.g.:
a0 * x"0 + a1* xM + ... + an*x"n
a0, a1, ..., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

complexType dblVector

Annotation
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diagram

[clhn.rer.tor [}]—[—-—— =

o2

children | xyz

used by | elements |evellProduct/platform/orbit/orbitHeader/coordSystemTransfrom/shift
levellProduct/platform/attitude/attitudeHeader/coordSystemTransfrom/shift

annotation | documentation x, y, z

element dblVector/x

e

type | xs:double

properties isRef 0
content simple

element dblVectorly
diagram
v

type | xs:double

properties isRef 0
content simple

element dblVector/z

T E

type | xs:double

properties isRef 0
content simple

complexType floatPolynom
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diagram

—F validityRangehin |

—Fualidityl-‘langel‘u‘lax |

[floatPolymom ${*E——|EreferellcePoilﬂ

—Fpol}.ﬂmmial[legree |

coefficient
—]

=
1,256

2.

al® a0 +at* a1+, 4+

anfion

al, al, ... an = coefficient

0, 1, o, 0 = attibute

exponent

n= palynomiallegres

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

element floatPolynom/validityRangeMin

diagram = -
rualltlnyﬂallgel'v'lm

type | xs:float

properties isRef 0
content simple

element floatPolynom/validityRangeMax

diagram =
rualltlnyﬂangel'ﬂax

type | xs:float

properties isRef 0
content simple

element floatPolynom/referencePoint

diagram = -
referencePoint |

type | xs:float

properties isRef 0
content simple

element floatPolynom/polynomialDegree

diagram = -
|_|J-0Iyn-:rm|al[legree

type | xs:unsignedint

properties isRef 0
content simple
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element floatPolynom/coefficient

diagram
e Bl attributes

E{:O'E:ﬁ_lcient =

| exponent
e | enRARRRARS
al * 0+ at* el + L+
an*rn
al, al, v an = coefficient
0, 1, ..., n = attribute
EIFIIZII'IEI'It
n= palynamiallegres
type | extension of xs:float
properties isRef 0
content complex
attributes | Name Type Use Default Fixed

exponent Xxs:unsignedint

annotation | documentation e.g.:
a0 * x"0 + a1* xM + ... + an*x"n
a0, a1, ..., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

complexType floatVector

diagram

(ﬂoaﬂfector |:'L:|_(_..._ =

w2

children | xyz

used by | elements levellProduct/platform/referenceData/GPSAntennaPosition

levellProduct/platform/referenceData/SARAntennaPosition

annotation | documentation x, y, z

element floatVector/x

R

type | xs:float

properties isRef O
content simple

element floatVectorly
diagram =

type | xs:float

properties isRef 0
content simple

Annotation
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element floatVector/z

]

type | xs:float

properties isRef 0
content simple

complexType qualityLimitsType

diagram =
expected

[qualityl_imitsTm}e [TI:I—(—H-—jEI—

children | expected minimum maximum

used by | elements levellProduct/productQuality/limits/imageData/imageMean
levellProduct/productQuality/limits/imageData/imageSigma

element qualityLimitsType/expected

diagram =
expected

type | xs:float

properties isRef 0
content simple

element qualityLimitsType/minimum

o

type | xs:float

properties isRef 0
content simple

element qualityLimitsType/maximum

o

type | xs:float

properties isRef 0
content simple

simpleType latitudeDegType

type | restriction of xs:float

used | elements levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCenterCoordsGeographic/centerCoordL atitude
by levellProduct/productinfo/scenelnfo/sceneCenterCoord/lat levellProduct/productinfo/scenelnfo/sceneCornerCoord/lat
levellProduct/setup/orderinfo/orderedScene/sceneCenterCoord/lat
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facets

level1Product/productinfo/scenelnfo/scenelocalisationAccuracy/latError
level1Product/productSpecific/geocodedlmagelnfo/mapProjection/projectionCenter/latitude
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/frameCoordsGeographic/lowerL eftL atitude
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCoordsGeographic/lowerL eftLatitude
level1Product/productSpecific/geocodedlmagelnfo/geoParameter/frameCoordsGeographic/lowerRightL atitude
level1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerRightlL atitude
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/frameCoordsGeographic/upperlLeftLatitude
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCoordsGeographic/upperleftL atitude
level1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperRightLatitude
level1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperRightlL atitude

mininclusive -90
maxInclusive 90

simpleType longitudeDegType

type

used
by

facets

restriction of xs:float

elements |levellProduct/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsGeographic/centerCoordLongitude
levellProduct/productinfo/scenelnfo/sceneCenterCoord/lon levellProduct/productinfo/scenelnfo/sceneCornerCoord/lon
levellProduct/setup/orderinfo/orderedScene/sceneCenterCoord/lon
level1Product/productinfo/scenelnfo/scenelocalisationAccuracy/lonError
level1Product/productSpecific/geocodedimagelnfo/mapProjection/projectionCenter/longitude
levellProduct/productSpecific/geocodedlmagelnfo/geoParameter/frameCoordsGeographic/lowerLeftLongitude
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCoordsGeographic/lowerL eftLongitude
level1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerRightLongitude
level1Product/productSpecific/geocodedlmagelnfo/geoParameter/sceneCoordsGeographic/lowerRightLongitude
levellProduct/productSpecific/geocodedlmagelnfo/geoParameter/frameCoordsGeographic/upperlLeftLongitude
levellProduct/productSpecific/geocodedIimagelnfo/geoParameter/sceneCoordsGeographic/upperlLeftLongitude
level1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperRightLongitude
level1Product/productSpecific/geocodedlmagelnfo/geoParameter/sceneCoordsGeographic/upperRightLongitude

mininclusive -180
maxinclusive 180
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8.2 Georeferencing Annotation Component

This is an external annotation component in order to facilitate data handling. The geolocation grid con-
tained within may comprise a large number (100s) of grid points.

Schema geoReference.xsd

element geoReference
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diagram

properties
children

attributes

B sitriputes

________________________ -
[}

— E mainAnnotationFileHame |

poinks back to the main product

geoReference EI—

Thiz XML Ale contains the
reta data related to
geolacation and reference
frames of the level 1
pracessed complex images in
slant-range geomatry used
For e.9. geametric processing
pararneter calculation, noise
projection and calibratian, It
iz also included in projected
and geocoded praducts
accornpanied by an
additional binary rmapping
grid to reference image
positions to times,

content complex

gridSetup

—| platformParameterProcessing

processing of arbit and attitude infarmation
For Facusing parameter calculation and
gealacation

—| referenceFrames

spatial and ternporal
referances

—| signalPropagationEffects

annatation of simple trapospheric
[dry Fwet) and iononspheric models
For carrected signal path delay, As
deFault: only one coefficiant For 2
constant total delay is given, Alsa
the (range and fraquency
dependant] azirnuth shifts which
result 2,3, fror the relativistic
Doppler effact o instrument timing
etrars may be annotated here Dwith
only one constant total shift as
deFault),

—| geolocationGrid

1.0
The qeolocation qrid rnaps
equally zarmpled
range-azirnuth tire
gridpaints ko
latitude-longitude points onta
a DEM (e, SETM
resampled to 7.5 arcsec in
cornbination with GLOBE),
&ll georeferencing of the
cornplex product is based an
the geclocation grid only,
Sarne grid For all
polarisations used, ScanSAR
subswathes refer to the
same grid For the cornplex
S5 product, In this case
the grid refars ta aqually
sampled deskewed picel
positions in aziruth but to
non-continous and rounded,
individual range sample
positions due to possible RSF
changes between the
subswathes, The gid may
cornprize seweral 100 points,

gridSetup platformParameterProcessing referenceFrames signalPropagationEffects geolocationGrid

Name Type
mainAnnotationFileName string1024

Use Default

Fixed

Annotation

documentation points
back to
the
main

product
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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 addi-

tional binary mapping grid to reference image positions to times.

element geoReference/gridSetup

diagram E
gridGenerator

coarse geolocation by PSP

gridsetup EI—(—H-— =

Eﬂeolocﬂtion[lfmm |

Globe, SETMZ S, ...

the geolocation grid rnaps
equally sampled
range-azirnuth tirne
gridpaints ta
|atitude-longitude paints onto
a DEM,

The sampling density and
the accuracy of the DEM
hawe to be sufficient ta
guarantee the required
radiomettic accuracy by
interpolation between the
grid points but the
operational geolocalisation is
not as precise as the
geocading which rmay derve
the incidence angle map For
all sarnples.

The DEM could be a
downzampled SETM DEM in
combination with the Globe
CEM,

properties isRef 0
content complex

children | gridGenerator geolocationDEMID

element geoReference/gridSetup/gridGenerator

diagram =
gridGenerator

coatse gealocation by PSP

type | string80

properties isRef 0
content simple

facets | maxLength 80

annotation | documentation coarse geolocation by PSP

element geoReference/gridSetup/geolocationDEMID
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diagram = .
rgeolocatlon[lEMI[l

Globe, SETMZPE, .

the geolocation grid raps
equally sampled
range-azirnuth tirme
gridpaints ko
latitude-longitude points onto
a DEM.

The sampling density and
the accuracy of the DEM
hawe to be sufficient ta
guarantee the required
radiometric accuracy by
interpolation between the
gtid paints but the
operational geolocalisation is
niok as precise as the
geacading which rmay derve
the incidence angle rmap For
all sarnples.

The DEM could be a
downzarnpled SETR DEM in
cornbination with the Slobe
CEM,

type | string255

properties isRef 0
content simple

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 radiomet-
ric accuracy by interpolation between the grid points but the operational geolocalisation is not as precise 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

—F orbitProcessingTechnigque

useded interpolation or approximation
techrique

—|Eorl:-itP1:-IDegree

useded interpolation
palynomial degres

—Forhit[lataﬂualitylmli{:ator |
platformParameterProcessing EI—[—--—:EI— gap ratio 0.1

'
i

processing of orbit and attitude inforrnation Vot '

Far Focusing parareter calculation and r- attitudeAccuracy :

geolocation | tETSsSssssToTssTns

=
i - -TattitudeProcessingTechnique :
'

O oM
useded interpolation technique

r- attitudePolDegree
v useded interpolation
' polynomial degree

.- -iEa‘ttitutle[la'taﬂualitylmli{:ator :

norninal oF gaps...

properties isRef O
content complex

children | orbitAccuracy orbitProcessingTechnique orbitPolDegree orbitDataQualitylndicator attitudeAccuracy
attitudeProcessingTechnique attitudePolDegree attitudeDataQualitylndicator

annotation | documentation processing of orbit and attitude information for focusing parameter calculation and geolocation

element geoReference/platformParameterProcessing/orbitAccuracy
diagram = -
orbitAccuracy

type | string20

properties isRef 0
content simple

facets | maxLength 20

element geoReference/platformParameterProcessing/orbitProcessingTechnique

diagram = - - -
|_orIHtProt:essmuTe{:hmque

useded interpalation or approsimation
technique

type | string255

properties isRef O
content simple

facets | maxLength 255

annotation | documentation useded interpolation or approximation technique
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element geoReference/platformParameterProcessing/orbitPolDegree

diagram | = -
orbitPolDegree |

useded interpolation
palynormial degras

type | restriction of xs:int

properties isRef 0
content simple

facets | mininclusive 1
maxInclusive 20

annotation | documentation useded interpolation polynomial degree

element geoReference/platformParameterProcessing/orbitDataQualityIindicator

diagram = - - -
|_orhlt[latamlalltylmllcator

gap ratio 0,..1

type | xs:float

properties isRef O
content simple

annotation | documentation gap ratio O...1

element geoReference/platformParameterProcessing/attitudeAccuracy

diagram =
|_attrtutle.ﬂ.{:{:ura{:y

type | string20

properties isRef 0
content simple

facets | maxLength 20

element geoReference/platformParameterProcessing/attitudeProcessingTechnique

diagram | —— - -
|_attltutIeProcessmgTecl1n|{|ue

useded interpalation technique

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation useded interpolation technique

element geoReference/platformParameterProcessing/attitudePolDegree

diagram | ——
raﬁdlltlePOIDegree

useded interpolation
palynomial degres
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type | restriction of xs:int

properties isRef O
content simple

facets | mininclusive 1
maxInclusive 20

annotation | documentation useded interpolation polynomial degree

element geoReference/platformParameterProcessing/attitudeDataQualityIndicator

diagram = - -
|_attltutIe[lataﬂualltylmllcator

nominal oF gaps...

type | xs:float

properties isRef 0
content simple

annotation | documentation nominal or gaps...

element geoReference/referenceFrames

diagram

referenceframes ['l]—(—"-— =

spatial and temparal
refarences

properties isRef 0
content complex

children | sphere time

annotation | documentation spatial and temporal references

element geoReference/referenceFrames/sphere

diagram = -
ellipsoidiD

Wised

~semiMajorAxis

|

E3F8e+6 m

~semiMinorAxis

B.3LTe+E m
| sphere $—(*E—

[rn] (0.0.0)

|

constGM

grawitational constant tirmes
Eatth mass [m™3js™2]

Earth rotation angular
welacity
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properties isRef 0
content complex

children | ellipsoidID semiMajorAxis semiMinorAxis datumsShift constGM omega

element geoReference/referenceFrames/sphere/ellipsoidID

diagram = -
HipsoidlD

G584

type | string20

properties isRef O
content simple

facets | maxLength 20

annotation | documentation WGS84

element geoReference/referenceFrames/sphere/semiMajorAxis

diagram = — .
semiMajor Axis |

E.3F8a+E m

type | xs:double

properties isRef O
content simple

annotation | documentation 6.378e+6 m

element geoReference/referenceFrames/sphere/semiMinorAxis

diagram = — -
| semiMinorAxis

E.3E¥e+6 m

type | xs:double

properties isRef O
content simple

annotation | documentation 6.357e+6 m

element geoReference/referenceFrames/sphere/datumShift

diagram _— — — —
| dblVector _l

datumShift [+]|—(—--— =

[m] El:l,l:l,l:l:l |

type | dblVector

properties isRef 0
content complex
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children | xyz

annotation | documentation [m] (0,0,0)

element geoReference/referenceFrames/sphere/constGM

diagram =

gravitational constant times
Earth mazs [m™3fz~2]

type | xs:double

properties isRef O
content simple

annotation | documentation gravitational constant times Earth mass [m”3/s”2]

element geoReference/referenceFrames/sphere/omega

o

Earth rotation angular
welacity

type | xs:double

properties isRef 0
content simple

annotation | documentation Earth rotation angular velocity

element geoReference/referenceFrames/time

diagram = -
refTimeFrame

LTS (LS

diffUTC_GPS

seconds ak stantirne of scane

| time E]_(*:E'_—m

indicates, if a leap second is
contained in this scene

—FIas‘tLeapSemmlUTC |

UTC tirme af last leap second
Ak stoptirne

—Fappmx[lifﬂ.lﬁ _uUTC |

[sec]
apprax T 1-UTC difference
[at begin of orbit file)

properties isRef 0
content complex

children | refTimeFrame diffUTC GPS leapSecondFlag lastLeapSecondUTC approxDiffUTl UTC

element geoReference/referenceFrames/time/refTimeFrame
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diagram = -
refTimeFrame

LTS (SH)

type | string20

properties isRef 0
content simple

facets | maxLength 20

annotation | documentation UTC (USNO)

element geoReference/referenceFrames/time/diffUTC_GPS

diagram =
diffUTC_GPS

secands at startime of scene
type | xs:float

properties isRef 0
content simple

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

properties isRef 0
content simple

facets | mininclusive -1
maxlInclusive 1

annotation | documentation indicates, if a leap second is contained in this sce-
ne

element geoReference/referenceFrames/time/lastLeapSecondUTC

diagram =
rlastLeapSe{:omIUTC

T tirme of last leap second
at stoptime

type | xs:dateTime

properties isRef 0
content simple

annotation | documentation UTC time of last leap second at stoptime

element geoReference/referenceFrames/time/approxDiffUT1l_UTC
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diagram = -
|_a|1|1rox[lrfﬂ.lT1 _UTC

[sec]
apprax 1T 1-UTC differance
[at begin of orbit fil)

type | xs:float

properties isRef 0
content simple

annotation | documentation [sec]

approx UT1-UTC difference (at begin of orbit file)

element geoReference/signalPropagationEffects

diagram

signalPropagationEffects E]—(* =

annatation of simple trapospheric
[dry fweetl and iononspheric models
for corrected signal path delay, &=
default: only one coefficient For a
constant tokal delay is given, Also
the (range and frequency
dependant] azirnuth shifts which
result e.g. From the relativistic
Coppler effect ar instrument timing
arvars may be annotated heve Dwith
only one constant total shift as

default),

properties isRef 0
content complex

children | rangeDelay azimuthShift

rangeDel
L) “3"

1.0

polyrornials For the given
gearnetric configuration. In
zeconds,

Pmm————

0.«
polynormials For the given
geornetric configuration, In
seconds,

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—
dblPohymom
—Fvalitlityﬂangel‘u‘lin |
—Fvalitlityﬂangel‘u‘lan |
rangeDelay (_jEI——FreferencePoilrt |
polynarmials for the given

seconds,

L- == coefficient
[ pa ettty -t

al, al, ..., an = coefficient
0, 1, ..., n = attribute
expanent

n= polynomialCagree

- - - - -

B attriputes

geometric configuration, In | ~polynomiallegree | |

jona, atrios, total

madelHame

madelVersion

type | extension of dblPolynom

properties isRef 0
content complex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

attributes | Name Type Use Default Fixed Annotation
source required documentation iono,
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 - -—-—
| dblPohymom |
| —Fvalitlityﬂangel‘u‘lin | |
| —Fvalitlityﬂangel‘u‘lax | I
azimuthShift | 1, )_,' |EreferenceP-:-ilrt | |
polynormials For the given | =
geornetric configuration, In | " polynomiallDegree | |
seconds, ; |
| L- 2= coefficient
M - |
| 0.256
] |
| a0+ oalt el 4L+
an*in |
| al, al, ... an = coefficient
0, 1, .., 0 = attribute |
| exponent
1 n= polynamialbegree |
E attributes
relativistic Doppler, tirning,
L—  total
modelHame
type | extension of dblPolynom
properties isRef 0
content complex
children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient
attributes | Name Type Use Default Fixed Annotation
source required documentation relati-
vistic
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 am---o--- A
il beamliD |
- FDRAoffset |

SR&, DRAFore, DRAAR

—| numberfGridPoints

—| spacingfGridPoints

—| recinterpolTechnigque

geolocationGrid E] [ E_ recornmended interpolation

The gealocation grid riaps
equally sarpled
range-azirnuth time
gridpaints ta
latitude-longitude points onta
a DEM (e.g. SETM
resampled to 7.5 arcsec in
cornbination with GLOBE),
&l georeferencing of the
cornples praduct is based on
the gealocation grid only.
Sarne grid For all
polarizations used, ScanSAR
subsweathes refer to the
same grid For the complex
S5 product, In this case
the grid refers ta equally
samnpled deskewed pitel
positions in azimuth but ta
non-cantinous and rounded,
individual range sample
positions dus to possible RSF
changes batween the
subsweathes, The grid may
comprise several 100 paints,

properties isRef 0
content complex

technique

—| recinterpolPolDegree

recornmendad interpolation
palynomial degree

—| gridReference Time

otigin of tirne coordinate
systern

| gridPoint
——————— ]
=

1.
Given per grid point: range
tirne, aziruth tire, rangs
pizel, range line, geodetic
coordinates, height, incidence
and elewation angle (For
radiornetric calibration) based
on a DEM,
The elevation angle is used
to detive the antenna
pattern carrection For the
given azirnuth tirne range,
The irnage positions are
identified with geagraphic
coordinates by this grid, In
ScanShAR S5 products,
pizels in consecutive bursts
ot beams may refer ta the
sarme ground position due to
the burst-cwarap,

children | beamID DRAoffset numberOfGridPoints spacingOfGridPoints recinterpolTechnique recinterpolPolDegree

dgridReferenceTime gridPoint

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 complex
product is based on the geolocation grid only. Same grid for all polarisations used. ScanSAR subswathes

refer to the same grid for the complex SSC product. In this case the grid refers to equally sampled des-

kewed 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

o

type | string20
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properties isRef 0
content simple

facets | maxLength 20

element geoReference/geolocationGrid/DRAoffset

diagram =
DRAofTset

SRA, DRAFore, DRAAR
type | restriction of xs:NMTOKENS

properties isRef 0
content simple

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

annotation | documentation SRA, DRAFore, DRAAft

element geoReference/geolocationGrid/numberOfGridPoints

diagram m
numberfGridPoints E]—(* = w
[range |

properties isRef 0
content complex

children | total azimuth range

element geoReference/geolocationGrid/numberOfGridPoints/total
diagram

type | xs:int

properties isRef 0
content simple

element geoReference/geolocationGrid/numberOfGridPoints/azimuth

type | xs:int

properties isRef 0
content simple

element geoReference/geolocationGrid/numberOfGridPoints/range

diagram
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type | xs:int

properties isRef 0
content simple

element geoReference/geolocationGrid/spacingOfGridPoints

e :
spacingfGridPoints [T']—(—--— = [z]
[=]

properties isRef 0
content complex

children | azimuth range

element geoReference/geolocationGrid/spacingOfGridPoints/azimuth

o

(=]
type | xs:float

properties isRef 0
content simple

annotation | documentation [s]

element geoReference/geolocationGrid/spacingOfGridPoints/range

o

(=]
type | xs:float

properties isRef 0
content simple

annotation | documentation [s]

element geoReference/geolocationGrid/recinterpolTechnique

diagram m

recinterpolTechnique [Tl]—(—"-— =

recornmended interpolation m

technique

properties isRef 0
content complex

children | azimuth range

annotation | documentation recommended interpolation technique

element geoReference/geolocationGrid/recinterpolTechnique/azimuth
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diagram

type | string255

properties isRef 0
content simple

facets | maxLength 255

element geoReference/geolocationGrid/recinterpolTechnique/range

type | string255

properties isRef 0
content simple

facets | maxLength 255

element geoReference/geolocationGrid/recinterpolPolDegree

e [azimuth |
reclimerpolPollegree [%]—(—-H— =
recornmendead interpalation m

polynomial degres

properties isRef 0
content complex

children | azimuth range

annotation | documentation recommended interpolation polynomial degree

element geoReference/geolocationGrid/recinterpolPolDegree/azimuth

o

type | xs:int

properties isRef 0
content simple

element geoReference/geolocationGrid/recinterpolPolDegree/range

type | xs:int

properties isRef 0
content simple

element geoReference/geolocationGrid/gridReferenceTime
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diagram —FtReferen{:eTimellTC |

For the t time walues in the
grid. E.q. the scena azirmuth

skart kirne,
—FtauReferenceTime |
N " For the tau range time walues
gridReferenceTime [%]—(—--—:EI— in the grid
otigin of time coordinate i el
system - r'E:fHOW L

reference pivel position in an
S5 image file row (of the
nearest bear], E.g. 1

reference pivel position in an
S5¢C image colurn, E.g. 1

properties isRef 0
content complex

children | tReferenceTimeUTC tauReferenceTime refRow refCol

annotation | documentation origin of time coordinate system

element geoReference/geolocationGrid/gridReferenceTime/tReferenceTimeUTC

diagram = -
rtHeferellceTlmel.ITC

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

type | xs:dateTime

properties isRef 0
content simple

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

element geoReference/geolocationGrid/gridReferenceTime/tauReferenceTime

diagram | = -
rtallﬂeferen{:eTlme

For the tau range time walues
in the grid

type | xs:double

properties isRef 0
content simple

annotation | documentation for the tau range time values in the grid

element geoReference/geolocationGrid/gridReferenceTime/refRow

diagram

reference pivel position in an
S5 image fle row (of the
nearest bearn], E.g. 1
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type | xs:long

properties isRef O
content simple

annotation | documentation reference pixel position in an SSC image file row (of the nearest beam). E.g. 1

element geoReference/geolocationGrid/gridReferenceTime/refCol

diagram =
’

reference pixel pasition in an
SSC image colurn, Eg. 1

type | xs:long

properties isRef 0
content simple

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

element geoReference/geolocationGrid/gridPoint
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diagram

Given per grid point: range
tirne, azirnuth tire, rangs
pizel, range line, geodetic
coordinates, height, incidence
and elevation angle (For
radiarnetric calibeation) based
on a DEM,

The elewation angle iz used
to detive the antenna
pattarn correction For the
giwen azirnuth tirme range,
The irnage positions are
identified with geographic
coordinates by this grid, In
ScanSAR SSC products,

B aitriputes

azimuth index of this grid
point

range index of this grd point

pizels in consecutive bursts
or bearns rmay refer to the
sarne ground position dus to
the burst-oweap,

i

delta aziruth tirme

delta range time

geaqgraphical latitude pasitive
toweards north

geographical longitude
positive towards eask

pizel position in an SSC
irnage fle row, E.g. range
sample in a COSAR fila,
Given in the range sarnpling
of the current bearn up to its
fFatRangeBearmBaorderTime,

pixel position in the S5
irnage colurmn, This is the
deskewed azirnuth sample
position derived Frorn the
COSAR annotation
(ASRI+inder-1), ASRI
differs For the individual
burstz,

elevation angle For Antenna
Pattern carrection [detived

Frorn attitude’, Thus opticnal
elernent in MET processing.

average height (anly Far a
coarse DEM given)

isRef 0
content complex

properties

children

attributes | Name Type

Use Default Fixed

Annotation
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iaz xs:int required documentation azimuth
index of
this grid
point
irg xs:int required documentation range
index of
this grid
point

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 azirmuth time

type | xs:double

properties isRef 0
content simple

annotation | documentation delta azimuth time

element geoReference/geolocationGrid/gridPoint/tau

diagram

delta range tirne

type | xs:double

properties isRef 0
content simple

annotation | documentation delta range time

element geoReference/geolocationGrid/gridPoint/lat

diagram =
2 “lat

geoqgraphical latitude paositive
towyards narth

type | latitudeDegType

properties isRef 0
content simple

facets | mininclusive -90
maxInclusive 90

annotation | documentation geographical latitude positive towards north

element geoReference/geolocationGrid/gridPoint/lon

o

geographical longitude
positive towards east
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type | longitudeDegType

properties isRef 0
content simple

facets | minlInclusive -180
maxInclusive 180

annotation | documentation geographical longitude positive towards east

element geoReference/geolocationGrid/gridPoint/row

diagram

pizel position in an S5
image fAle row, E.q. range
zample in a COSAR file,
Given in the range zampling
of the current bearm up to its
FarRangeBearnBordarTirne,

type | xs:long

properties isRef 0
content simple

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

pixel position in the S5C
image colurn, This is the
dezkewed azirnuth sanple
position derved From the
COSAR annotation
(ASRI+index-1), ASRI
differs For the individual

bursts,

type | xs:long

properties isRef 0
content simple

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

o

incidence angle

type | xs:double

properties isRef 0
content simple

annotation | documentation incidence angle

element geoReference/geolocationGrid/gridPoint/elev
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o

elewvation angle For Antenna
Pattern carrection [detived

Fram attitude], Thus optional
elernent in MRT processing,

type | xs:double

properties isRef 0
content simple

annotation | documentation elevation angle for Antenna Pattern correction (derived from attitude). Thus optional element in NRT pro-
cessing.

element geoReference/geolocationGrid/gridPoint/height

o

average height (anly For a
coatze DEM given)

type | xs:double

properties isRef 0
content simple

annotation | documentation average height (only for a coarse DEM given)

element generalHeader
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diagram

properties

children

attributes

generalHeader H

General XML Header
Structure

B attributes

Contains the name of the file
in which the product | data |
interface itern iz prowided.

1 fileVersion

In case, that the provision of
rmare than ane version of the
same product | data |
interface Ale is operationally
Fareseen, the file version
gives the current wersion
number, It is incremented by
1 whenever the same fle is
sent again in an updated
Farm. The start value is 1,

In case, that the prowision of
rmore than one version of the
sarne product [ data |
interface FAle is operationally
Foreseen, the status
parameter indicates the
statuz of the current file
wersion, It ray be
PRELIMIMARY, if another
update is foressen, or

FIMAL, if the final file
wersion is delivered,

content complex

Contains the nare of the
exchanged product [ data [
interface itern

Exarnples: Orbit Product;
Attitude Product; IOCS Aur
Product

" mission

Indicates the mission, for
wehich the product | data fle
is provided,

Specifies the senzor, source
or otiginatar for the provided
product [ data file

Specifies the destination to
wehich the provided product |
data file goes, Lzer,
Multiple

Specifies the systern which
generated the product [ data
fle, 2.9, PSP

Reports the UTC tirme at
wehich the product | data file
was generated or published,

referenceDocument

Specifies the reference
docurnent, in vwhich the
product [ data item iz
specified with respect to its
content and Format,

A handle va distinguish
between different project
phases (2.9, integration,
testing, comnmissining
phase, operations) in order ta
separate test data fror
operational data

Remark field for a narrativ
description of the rewision
field entry abowve,

Remark field for a further
narrative description of the
product [ data fila,

itemName mission source destination generationSystem generationTime referenceDocument revision

revisionComment remark

Name
fileName

Type

Use

string128 required

Default

Fixed

Annotation
documentation Contains the
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annotation

fileVersion string20 optional

status string20 optional

documentation General XML Header Structure

element generalHeader/itemName

diagram

type

properties

facets

annotation

Contains the narne of the
exchanged praduct [ data |
interface iterm

Exarnples: Orbit Product;
Attitude Praduct; TOCS Aux
Praduct

string80

isRef 0
content simple

maxLength 80

documentation Contains the name of the exchanged product / data / interface item
Examples: Orbit Product; Attitude Product; IOCS Aux Product

documentation

documentation

name of the file
in which the
product / data /
interface item is
provided.

In case, that
the provision of
more than one
version of the
same product /
data / interface
file is opera-
tionally fore-
seen, the file
version gives
the current
version num-
ber. It is incre-
mented by 1
whenever the
same file is
sent again in an
updated form.
The start value
is 1.

In case, that
the provision of
more than one
version of the
same product /
data / interface
file is opera-
tionally fore-
seen, the status
parameter
indicates the
status of the
current file
version. It may
be
PRELIMINARY,
if another
update is fores-
sen, or FINAL,
if the final file
version is
delivered.
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element generalHeader/mission

diagram

type

properties

facets

annotation

T mission
Indicates the rnission, Far

which the product | data file
iz pravided,

string20

isRef 0
content simple

maxLength 20

documentation Indicates the mission, for which the product / data file is provided.

element generalHeader/source

diagram

type

properties

facets

annotation

Specifies the sensor, source
o arginatar For the provided
praduct f data Ale

string20

isRef 0
content simple

maxLength 20

documentation Specifies the sensor, source or originator for the provided product / data file

element generalHeader/destination

diagram

type

properties

facets

annotation

Cpecifies the destination to
which the provided product |
data fle goes, Usar,
Multiple

string20

isRef 0
content simple

maxLength 20

documentation Specifies the destination to which the provided product / data file goes, User, Multiple

element generalHeader/generationSystem

diagram

type

Fuenerationﬂystem [Tl:l—

Specifies the systern which
generated the product | data

B attriputes |

Cpecifies the systern warsion
with which the product [
data fle was generated, e.q.
1.2

file, &, PSP

extension of string80
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properties isRef 0
content complex

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
gener-
ated,
eg.1.2

annotation | documentation Specifies the system which generated the product / data file, e.g. PSP

element generalHeader/generationTime

diagram = - -
rgelleratmnnme

Reparts the UTC time at
which the product [ data fle
was generated or published,

type | xs:dateTime

properties isRef 0
content simple

annotation | documentation Reports the UTC time at which the product / data file was generated or published.

element generalHeader/referenceDocument

diagram =
rreferelli:e[iocument

Specifies the referance
dacurnent, in which the
product [ data iterm is
specifiad with respact ta its
content and Formnat,

type | string255

properties isRef 0
content simple

facets | maxLength 255

annotation | documentation Specifies the reference document, in which the product / data item is specified with respect to its content
and format.

element generalHeader/revision
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diagram

& handle ta distinguish
betwasan different project
phases (2., integration,
testing, cornrnissioning
phaze, operations) in arder to
separate test data From
operational data

type | string20

properties isRef 0
content simple

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

element generalHeader/revisionComment

diagram E—
rrevlsmnl:ommelrt

Rematk field Far a narvative
description of the revision
field antry above,

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation Remark field for a narrative description of the revision field entry above.

element generalHeader/remark

o

Remark field For a Further
niatrative description of the
praduct § data fle.

type | string1024

properties isRef 0
content simple

facets | maxLength 1024

annotation | documentation Remark field for a further narrative description of the product / data file.

element antennaReceiveConfiguration

diagram | = - -
|_alrtennaRe{:eweConﬁguratlon

SRA | DRA

type | restriction of xs:NMTOKENS
properties | content simple

facets | enumeration SRA
enumeration DRA
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enumeration UNDEFINED

annotation | documentation SRA | DRA

element chirpSlope

diagram =
chirpslope

[Up/DaweniUpDowen) chirp
slope

type | restriction of xs:NMTOKEN
properties | content simple
facets | enumeration UP
enumeration DOWN
enumeration UPDOWN

annotation | documentation [Up/Down/UpDown] chirp slope

element file

diagram

pointer to product
companents

properties | content complex
children | location size

annotation | documentation pointer to product components

element file/location

diagram

Host defaults to: |

| location E]—(* =

“Filename

properties isRef 0
content complex

children | host path filename

element file/location/host

diagram

Host defaults to: .

type | xs:string

properties isRef 0
content simple

annotation | documentation Host defaults to: .
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element file/location/path
di =

type | xs:string

properties isRef 0
content simple

element file/location/filename

diagram =
filename

type | xs:string

properties isRef 0
content simple

element file/size

type | xs:long

properties isRef 0
content simple

element imagingMode

o

SM, 52, HS, 5L

type | restriction of xs:NMTOKENS
properties | content simple

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
properties | content simple
facets | enumeration LEFT
enumeration RIGHT

enumeration UNDEFINED

annotation | documentation left | right
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element polarisationMode

diagram | [= ——
|_|mlar|satlonl'u'lotle

single | dual | twin | quad

type | restriction of xs:NMTOKENS
properties | content simple
facets | enumeration SINGLE
enumeration DUAL
enumeration TWIN

enumeration QUAD

annotation | documentation single | dual | twin | quad

element polLayer

diagram =
pollayer

HH, HY, ...

type | restriction of xs:string
properties | content simple
facets | enumeration HH
enumeration HV
enumeration VH
enumeration VV
enumeration UNDEFINED

annotation | documentation HH, HV, ...

complexType dblComplex

diagram m
E{II:-ICcrmplen [T']_(____ =
[=

children | amplitude phase

element dblComplex/amplitude

o

type | xs:double

properties isRef 0
content simple

element dblComplex/phase
diagram

type | xs:double

properties isRef 0
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content simple

complexType dblPolynom

diagram

—[validityRangemin |

—Fualitlityﬂangel‘u‘lax |

({II}IPolylmm [TI:I—(—--—:EI——FreferellcePoim

coefficient

[ttt ta e i, -

0.256
&,
al ® e+ a1+ L+
an*in
all, al, ... an = coefficient
0, 1, .., n = attribute
expanent

n= polynarialDegres

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

used by | elements geoReference/signalPropagationEffects/azimuthShift geoReference/signalPropagationEffects/rangeDelay

element dblPolynom/validityRangeMin

diagram = -
ruall{lnyrﬂang-&l'u'lm

type | xs:double

properties isRef 0
content simple

element dblPolynom/validityRangeMax

diagram | ———
rvallclnyﬂallgel'v'lax

type | xs:double

properties isRef 0
content simple

element dblPolynom/referencePoint

diagram = -
referencePoint |

type | xs:double

properties isRef 0
content simple

element dblPolynom/polynomialDegree
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diagram = -
|_|w|y|'u:rn'||al[legree

type | xs:unsignedint

properties isRef 0
content simple

element dblPolynom/coefficient

diagram
Bl attributes
= coefficient = pToTmmmmmmms
 exponent !
eqgs | Temmmmmmmes
al *F o0+ al* el + L+
an*rn
al, al, v, an = coefficient
0, 1, ..., n = attibute
EIFIDI‘lEI‘lt
n= palynamiallegres
type | extension of xs:double
properties isRef 0
content complex
attributes | Name Type Use Default Fixed
exponent xs:unsignedint

annotation | documentation e.g.:
a0 * x"0 + a1* xM + ... + an*x"n
a0, a1, ..., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

complexType dblVector

diagram

(cmnremtor [%]_(_..._ =

i, 2

children | xyz

used by | element geoReference/referenceFrames/sphere/datumShift

annotation | documentation x, y, z

element dblVector/x

e

type | xs:double

properties isRef 0
content simple

element dblVectorly

Annotation
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diagram

type | xs:double

isRef 0
content simple

properties

element dblVector/z

]

type | xs:double

isRef 0
content simple

properties

complexType floatPolynom

diagram

—F validityRangehin |

—Fvalitlityl-'langel‘u‘lax |

[ﬂoatPolynom ${*E——|ErﬂerellcePoilﬂ

—Fpolynomial[legree |

= coefficient
—————— 1]

1,236
&..!
al® a0 +at* a1+, 4+

al, al, ... an = coefficient
0, 1, vy 1 = attribute
exponent

n= palynomiallegres

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

element floatPolynom/validityRangeMin

diagram = -
rvalltlﬁyﬂallgeh‘lm

type | xs:float

isRef O
content simple

properties

element floatPolynom/validityRangeMax

diagram =
rvalltlnyﬂallgel'u'lax

type | xs:float

isRef 0
content simple

properties
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element floatPolynom/referencePoint

diagram | = -
referencePoint

|

type | xs:float

properties isRef 0
content simple

element floatPolynom/polynomialDegree

diagram = -
|_|w|y|mm|al[legree

type | xs:unsignedint

properties isRef 0
content simple

element floatPolynom/coefficient

diagram

Bl attributes
= coefficient = pToTmmmmmmms
 exponent !
eqgs | Temmmmmmmes
al * 0+ at* el + L+
an*rn
al, al, v an = coefficient
0, 1, ..., n = attribute
EIFIDI‘IEI‘It
n= palynamiallegres
type | extension of xs:float
properties isRef O
content complex
attributes | Name Type Use Default Fixed
exponent Xxs:unsignedint

annotation | documentation e.g.:
a0 * x"0 + a1* xM + ... + an*x"n
a0, a1, ..., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

complexType floatVector

diagram

(ﬂoaﬂfector |:'L:|_(_..._ =

i, 2

children | xyz

annotation | documentation x, y, z

element floatVector/x

Annotation
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e

type | xs:float

properties isRef 0
content simple

element floatVector/ly
diagram | =

type | xs:float

properties isRef 0
content simple

element floatVector/z

T E

type | xs:float

properties isRef 0
content simple

complexType qualityLimitsType

diagram =
expected

E{malityl_imitsTm:-e [T']_(_..._ [=]

children | expected minimum maximum

element qualityLimitsType/expected
di =

type | xs:float

properties isRef 0
content simple

element qualityLimitsType/minimum

o

type | xs:float

properties isRef 0
content simple

element qualityLimitsType/maximum
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o

type | xs:float

properties isRef 0
content simple
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8.3 Antenna Phase Pattern Annotation Component

This is an external annotation component which is optionally provided depending on the necessity to

compensate an elevation, beam and polarisation dependant antenna phase pattern of the instrument. It
is provided for SSC products only.

Schema antennaPhasePattern.xsd

element antennaPhasePattern

diagram =
’poILayer

HH, HW,

Mnernonics For the elewation
bearns, Beam IDs of each
COSAR file For ScanSAR

antennaPhasePattern [Tl:l—(—--—jzl— S5C complex product only.

Thiz XML file contains additional DRAGffset
rneta data of lewel 1 pracessed

SAR praducts describing the SRA, DRAFare, DRAAH:
applied antenna phase pattern indicates geornetic (ATI)
carrection For aach alevation layers (not quad pol
bearn, polarization and DR channels)

offset,

L]

‘E
!

1.

&

the phaze walue that has
been projected onto a coarse
DEM and then subtracted
From the irnage data during
the phase pattem correction
step, The walues
cotresponding to an image
position can be interpolated
Frorn these sampled walues
and the elewation angles
given in the geo grid file,

properties | content complex

children | polLayer beamID DRAoffset phase

annotation | documentation This XML file contains additional meta data of level 1 processed SAR products describing the applied an-
tenna phase pattern correction for each elevation beam, polarization and DRA offset.

element beamID

diagram

Mnernonics For the elewation
bearns, Beam IDs of 2ach
COSAR fla For ScanSAR
S5 complex product anly,

type | restriction of xs:string
properties | content simple

used by | element antennaPhasePattern
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facets | enumeration

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

element DRAOffset

diagram

DRAoffset
SRA, DRAFare, DRAAR:
indicates geornetric [(ATI)

lawers (not quad pol
channels)

type | restriction of xs:string

properties | content simple

used by | element antennaPhasePattern

facets | enumeration SRA
enumeration DRAFore
enumeration DRAAft

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

element phase

diagram
e & sttribuites

elewvation angle 2z defined

For the elewation bearn gain
patterns, The angles

the phaze walue that has cotresponding to an image
been projectad onto a coarse position can be interpolated
DEM and then subtracted Frarn the geo grid file,

fram the image data during
the phase pattern corection
step, The walues
corresponding to an irmage
position can be interpalated
fram these sampled values
and the elevation angles
given in the geo grid file,

type | extension of xs:float
properties | content complex

used by | element antennaPhasePattern

attributes | Name Type Use Default Fixed Annotation
angle xs:float required documentation

elevation
angle as
defined
for the
elevation
beam
gain
patterns.
The
angles
corre-
spond-
ing to an
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Doc.: PZ-DLR-ID-3003

annotation

documentation

image
position
can be
interpo-
lated
from the
geo grid
file.

the phase value that has been projected onto a coarse DEM and then subtracted from the image data dur-
ing the phase pattern correction step. The values corresponding to an image position can be interpolated

from these sampled values and the elevation angles given in the geo grid file.

element polLayer

diagram

type
properties
used by

facets

annotation

HH, HY, ..

restriction of xs:string
content simple

element antennaPhasePattern

enumeration VV
enumeration HH
enumeration HV
enumeration VH
enumeration UNDEFINED

documentation HH, HV, ...
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9 How to Use the Annotated Information
How to obtain calibrated image data?

The calFactor contains the calibration constant (as provided in the 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>
<DRAOoffset>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 (!) this combined calFactor with the power of the digital numbers (integer pixel values)

B0 = calFactor * DN 2

for detected products. Complex data calibrated intensity respectively is then derived from the real and
imaginary components

B0 = calFactor * (1> + 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 10/7-6 to 10/-4, depending on incidence angle (beam) and polarisa-
tion 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 temperature (at
the time of generation of your product). Such an anomaly is indicated in

<productQuality>

<auxDataQuality>

<missingAuxDataFlag>true</missingAuxDataFlag>
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</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 updated
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:coef‘fi (1—7,) 7€ [rmm;rmax}

i=0
where: - deg is polynomialDegree
- coeff; is coefficient exponent="i"
- Tt Is referencePoint
- Tmin IS validityRangeMin
- Tmax 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, Dop-
pler 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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polvnomial polvnomial

v

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 map-
ping grid row (resp. column) spacing and image row (resp. column) spacing:

idx_row wmep = line  * image Row Spacing / MG Row Spacing + MG ref row
idx_col mep = 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 ceceec = (image UpperLeft northing - northing) / MG Row Spacing + MG ref row
idx_col geceec - = (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 surrounding
the wanted point and then to interpolate (linear interpolation is sufficient) them:

Point 1: P, (floor(idx_row), floor(idx_col)) 2>t &1y
Point 2: P, (floor(idx_row), ceil(idx_col)) 26L&
Point 3: Ps (ceil (idx_row), floor(idx_col)) 2> t3&13
Point 4: P4 (ceil (idx_row), ceil(idx_col)) >t &1y
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First interpolation can take place for a constant row

. . floor (idx_col il (idx_col
(floor(idx_row) and ceil(idx_row)): oo (: X0 . el (1dx_col

t floor(idx_row) = (tZ _t1) * é chj:(‘:;z:)v:v))
(idx_col - floor(idx_col)) + t ceil (idX_row) —-—-—-- Poiftn 1)) ____l?‘_ti_(_tf, 1)

T flooridx_row) = (T2 =T1) * : $ '
(idx_col - floor(idx_col)) + 11 5 Xt !

1 ceil(idx_row) = <t4 _tB) * :
(idx_col - floor(idx_col)) + t3

T ceiliorrow) = (Ta =T3) * floor (idx_row) _.____ f’.us ) Pl )

(idx_col - floor(idx_col)) + 13 E :

tﬂoor(\dxirow)‘ i

Tfloor(idx_row)
Then interpolation is done between these two interpolated values to obtain the wanted times:
t= (t ceil(idx_row)™ t ﬂoor(idx_row)) * (idX_rOW - ﬂOOI’(idX_rOW)) +t floor(idx_row)
T= (T ceil(idx_row)™ T ﬂoor(\dxfrow)) * (idX_rOW - flOOF(idX_rOW)) + T 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 =1 /GG range Spacing + GG ref col

The interpolation way is exactly the same as for Mapping Grid (linear interpolation is also sufficient):

Point 1: Py (floor(idx_row), floor(idx_col)) - laty & lon;
Point 2: P, (floor(idx_row), ceil(idx_col)) - lat, & lon;
Point 3: Ps (ceil(idx_row), floor(idx_col)) - lats & lons
Point 4: P4 (ceil(idx_row), ceil(idx_col)) - lats & lon,

First interpolation can take place for a constant row

: - floor (idx_col) ceil (idx_col
(floor(idx_row) and ceil(idx_row)): at (, -ooh
|at floor(idx_row) = (latZ _lat1) * ! \OHC?HUGUOW)V s
i _ i P; (lats, | ;

(idx_col - floor(idx_col)) + lat; ceil (idx_row) - %_(_?ﬁf*'@i__é._'?:‘_@ff‘.tfa lona)
|On floor(idx_row) = (|On2 - |On 1) * i $ '
(idx_col - floor(idx_col)) + lon 5 ¥ lat, fon
|at ceil(idx_row) = (|at4 - |at3> * : :
(idx_col - floor(idx_col)) + lats ‘
|On ceil(idx_row) = (lon 4 — |On 3> * Py (l :t | :
o : floor (idx_row) ____ ! _.(.%.<.._m>1’ on-) ._'?E_(.I?.tg' lon;)
(idx_col - floor(idx_col)) + lon s (x-row) : a6 rom

Then interpolation is done between these two interpo- |0 for(ic_row)
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lated values to obtain the wanted times:
|at = (lat ceil(idx_row)™ |at ﬂoor(\dxjovv)) * (idX_rOW - ﬂOOf'(idX_rOW)) + |at floor(idx_row)
|On = (|on ceil(idx_row)~ |On ﬂoor(idxfrovv)) * <|dX_rOW - ﬂOOT’(IdX_rOW)) + |on 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 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.0f the focused scene is extracted from

<levellProduct .><productinfo><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">6.89245227436726509E+03</coefficient>

</combinedDoppler>



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003

PAZ SAR Processor (PSP) Issue: 1.0
DLR Document Title Date: 01.10.2010
— Project Internal — Page: 309 of 309

Remark: the Doppler centroid as a function of range time t is calculated from the parameters

foc(t) = <coefficient exponent="0">+ <coefficient exponent="1"> *(t-
<referencePoint>)

In this example product 47 Doppler polynomials were annotated. This number can be extracted from
the parameter

<levellProduct .><processing><doppler>
<numberOfDopplerRecords>47</numberOfDopplerRecords>

Step 3: The FM-Rate which is required to convert echo receive times to Doppler-zero times is extracted
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>
<validityRangeMin>4.69567739437280491E-03</val idityRangeMin>
<val idityRangeMax>4.76343238282169595E-03</val idityRangeMax>
<referencePoint>4_72955488859725000E-03</referencePoint>
<polynomialDegree>3</polynomialDegree>
<coefficient exponent="0">-4.92544351670694778E+03</coefficient>
<coefficient exponent="1">1.06548420383506734E+06</coefficient>
<coefficient exponent="2">-2_.78686983145142853E+08</coefficient>
<coefficient exponent="37>1.11414280644123263E-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 )
to = 4 DC \RAW
SsC ~ ‘RAW EM



