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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 de-
livered 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 for-
mats 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

N/A

2.2

Applicable documents

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
[R5] TX-GS-DD-3307 TerraSAR-X Level 1b Product Format Specification 1.3
[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
[RI] 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

Note: Terms, definitions and abbreviations with relevance to the overall project are to be entered into
the central project glossary maintained on the “PSP Information Server” under “Terms”.

Terms, definitions and abbreviations with no relevance to the overall project, but necessary to under-
stand the document on hand, may be listed below.

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
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SC ScanSAR Mode

SL Spotlight Mode

SM Stripmap Mode

SRA Single Receive Antenna

SRTM Shuttle Radar Topography Mission
SSC Single Look Slant Range Complex
T Twin Polarization

TBC to be confirmed

TBD to be defined

TIFF Tagged Image File Format

UPS Universal Polar Stereographic
UTM Universal Transverse Mercator

\Y 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 capa-
bilities. Nevertheless, one branch of the main product annotation component contains all the basic
information on the delivered product as uniform as possible for all product types.

Further annotation and pointers to additional annotation components generated by the archiving sys-
tem or post processing steps like look-up-tables, map projection or propagation correction can simply
be added to the existing XML files. In general, new generated data components like enumeration ma-
trices for map projection or binary masks can be directly included in the product directory. The product
annotation comprises detailed parameters on the actual format of the binary product components (e.qg.
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
products 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
individual binary file for each beam. The stripmap and spotlight SSCs are equivalent with a one beam /
one burst ScanSAR product in this context. This format also contains image raster positioning annota-
tion in the binary file which facilitates data handling and interferometric data processing. Thus the
"COmplex SAR" (COSAR) format is defined for the complex 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 geocod-
ed products.
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5 Product Delivery Package

This chapter describes the delivered product package. The package directory structure and the file
naming conventions are given. Note that the Level 1b Product as specified in this document is self-
contained and that all product components are referenced in the “productComponents” section of the
main annotation file. The paths and file names (except for the one of the main annotation file) de-
scribed 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 con-
vention. 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.
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PAZ1_SAR__AAA BBBB_CC D _EEE_xxxxxxxxTXXXXXX_YyYyyyyyyyTyyyyyy

PAZ1_SAR__AAA_BBBB_CC_D_EEE_xxxxxxxxTXXXXXX_yyyyyyyyTyyyyyy.xml
\—//\
o

ANNOTATION : GEOREF.xml -«

1 "
o
IMAGEDATA tif or.cos) | |
G IMAGE_FF_GGG_[beam ID]( .tif or.cos)
o>
PREVIEW QL_FF_GGG_[beam ID].if <
COMPOSITE_QL.tif D
BROWSE tif <«
MAP_PLOT.png <+
AUXRASTER r iMAPPING_GRID.bin <
fffffffffffffff  GIM.tif +—
iDEM_MAP.tif <

o
SUPPORT . README .txt

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



Remote Sensing Technology Institute
PAZ SAR Processor (PSP)
Document Title
— Public -

Doc.: PZ-DLR-ID-3003
Issue: 1.1

Date: 22.02.2019
Page: 12 of 332

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
supplemental components are marked with dashed lines. Additional image layers (e.g. polarimetric
channels) 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 Remark
L1b product names:
- mission & satellite ID PAZ1
- sensor SAR_ fixed
AAA product variant SSC, product class
MGD, GEC, EEC
BBBB resolution variant SE__,RE__ product sub-class: spatially or
radiometrically enhanced.
No entry ( ) for SSCs.
CcC imaging mode SM, SC, SL, HS | example: HS for High-
Resolution SpotLight
D polarisation mode S,D, T,Q example: D for Dual polariza-
tion mode
EEE antenna receive configu- |SRA, DRA SRA for single-receive anten-
ration na
DRA for dual-receive antenna
XxXxXxxxxxTxxxxxx |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 (forwarql and after).
QuadPol data is processed
with the “SRA" geometric
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phase center offset (thus 0).

[beam ID]

elevation beam configura-
tion ID

e.g. strip_007,
scan_009, ...

Identifying the different im-
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:

.xm1"” for the annotation files following the schema definitions in this document
.tif"” for TIFF and GeoTIFF images with different depths and representations

.cos” for the COSAR image format specified herein
.pin” for a binary raster file
.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.ntml ). 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
coordinate system, is given by a 4x4 transformation matrix which can be evaluated by every standard
GeoTIFF reader. The result is referenced to WGS84. UTM zones and UPS projection are annotated.

GeoTIFF Tags and Keys Content / Example

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

GTModelTypeGeoKey This GeoKey defines the general type of model coordinate
system to which the raster will be transformed: e.qg.
ModelTypeProjected

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

point or an area: e.g.

RasterPixelIsPoint

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

GCS_WGS_84

GeogLinearUnitsGeoKey Geocentric linear units for the defined GCS: e.g.

Linear Meter

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

Angular Degree

Annotation for UTM / UPS Projection
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ProjectedCSTypeGeoKey

The number of the UTM zone with N or S for North and
South: e.g. PCS_WGS84 UTM zone 30N

ProjCoordTransGeoKey

e.g. CT _TransverseMercator Or
CT PolarStereographic

ProjectedCSCitationGeoKey

ASCll 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.g.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 0' 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)

PhotometricInterpretation

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
sample 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 Fig-
ure 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—="®m~—~0353>

SAR data burst 4

Annotation

SAR data burst 5

y

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 direc-
tion must be constant within one burst. Since the number of valid azimuth samples in one azimuth
column may vary with range, the azimuth columns have to be zero-padded in order to keep the num-
ber of samples per azimuth column constant with range.

Each azimuth column is annotated by three parameters:

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

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

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 >
ASRI | ASFV | ASLV x\.\ A3 | A4 | A5 %
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.

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

range -
RSFV | RSLV N > | = | =4 | =s \Q\@
annotation valid sample invalid
sample

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
sampling (its rate is approx. 330MHz) of the bursts first range sample with respect to the refer-
ence 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 >
BB | RSRI | RS AS BI RTNB | TNL
FILLER | FILLER | ASRI | ASRI | ASRI | ASRI | ASRI
FILLER | FILLER | ASFV | ASFV | ASFV | ASFV | ASFV
o | FILLER [ FILLER [ ASLV | ASLV | ASLV | ASLV [ ASLV
g RSFV | RSLV WW WH,M A1,R5
1 [ rsFv | RsLv %ﬁm,m A2 R3|A2 R4|A2R5
RSFV | RSLV BY{A3,R2|A3,R3|A3 R4|A3R5
RSFV | RSLV |A4, R1|A4 R2|A4R3 %/W
y | RSFV | RsLv W %A&Rs /%//

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 “mis-
interpret” the annotation values as complex samples and will display the image data. In the case, that
the amplitude of the complex samples is displayed, the filler data will show up as a white line separat-
ing the burst images. The 32 bit items are stored in range line by range line order, see

Figure 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 AS Bl FILLER | FILLER | ASRI ASRI ASRI
r=————-——-—---- T - - - - .
— P annotation line 3, burst 1 P annotation line 4, burst |—— p—
FILLER | FILLER | ASFV ASFV ASFV FILLER | FILLER | ASLV ASLV ASLV
r————"——-—-—-—= - - - - - - - -~ - - - - -~ o T T 0=
— P range line 1, burst 1 range line 2, burst |——p»—
RSFV WW /1%/ RSFV RSLV ; A2,R2(A2,R3
1
F————————— — — e
— P range line 3, burst 1 - range line 4, burst l——pp»—
RSFV WA&RZ A3,R3 RSFV RSLV (A4,R1|A4,R2|A4R3
-7 77 T T T T T T T T T o T T T T T T T T T T T
— P range line 5, burst 1 ! annotation line 1, burst 22— p»—
RSFV W % A5 R3 BIB RSRI RS AS Bl
r————"———-—-=- - - - - - -~ - - - -~ - T - ==
— annotation line 2, burst 2 annotation line 3, burst 22— p—
FILLER | FILLER | ASRI ASRI ASRI FILLER | FILLER | ASFV ASFV ASFV
Fe=—-TTTTT 7~ T T T T T T T Tt T T T T T T T T T T T T T
— P annotation line 4, burst 2 P range line 1, burst 2
FILLER | FILLER | ASLV ASLV ASLV RSFV RSLV % W /%//
Fmmmmm
o

Figure 6-5: Beam file storage order

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

«——ynwize

ra

nge

>

deskewed
SAR image

data

range

>

ynwize—

skewed

SAR im

age

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
marginal or even zero. Thus, for convenience the SAR image data is generally stored in a deskewed
geometry (see Figure 6-7).



Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003
PAZ SAR Processor (PSP) Issue: 1.1
DLR

Document Title Date: 22.02.2019
— Public — Page: 22 of 332
| range > | range >
R PR o
%’. doskewed %‘ skewed
esKkewe SAR i
s SAR image s d;rt’r;age
V e | ¥

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.
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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
stiching/burst concatenation and multi-looking works and the true beam/burst offsets and overlaps will
depend on the actual commanded ScanSAR cycle and the corresponding processing parameters.

Range time tau

Row (i)

o
o
Scene of Complex ScanSAR Bursts i

C'EE

i
a

AR N m——

)]

T
1 G
<4—ASRI (1,2 —

(beam, burst)
index

4 look area

COSAR burst
bounderies

---------------- <«—First Pixel

Column (j)

Grid reference time

Azimuth time ¢

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 prod-
ucts. The mapping grid is in given plain binary format with two 32 bit floating point values for each
sample. Details (e.g. extent, spacing) will be annotated in the mappingGridinfo section of the actual
product. Figure 7-1 depicts the relation between the geo-grid annotation (red dots) of the scene (yel-
low) and the mapping grid (green dots) of the GeoTIFF image frame for projected and geocoded prod-

ucts.
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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. 100MB 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 for-
mat. For convenience, it is also present for single polarization acquisitions representing the image
channel with the same information in each of the three color channels. Thus resulting in a greyscale
representation with an effective depth of 8 bit only.

A smaller browse color image bitmap (in 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 max-
imal occurrence (infinity for unbound elements) is listed. Optional elements (e.g. annotation for geo-
coded 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>

dplatfé;m>
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8.1 Main Annotation Component
levellProduct
generalHeader
| general header of XML files
productComponents
annotation, imageData, auxRas- | pointers to the listed product components.

terFiles, quicklooks, com-
positeQuicklook, browseImage,

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

imageDataInfo image layer format
sceneInfo time and scene location information
previewInfo quicklook information
productSpecific
complexImagelInfo, projectedI- specific information for SSCs, detected and geo-
mageInfo, geocodedImagelInfo 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
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platform

referenceData geometric layout of the platform

orbit mainly relevant segment of the orbit file

attitude mainly relevant segment of the attitude file
productQuality

rawDataQuality, auxDataQuali- | summarize the image and data quality. Indicates

ty, processingParameterQuali- | |imits and raises flags if violated.

ty, 1imageDataQuality, limits

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

Schema level1Product.xsd

element level1Product
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diagram

—L_ generalHeader

General XML Header
Sthuctupe

—| produstComponemnts

Lizts and points to the praduct
COmpanents,

productinfe

General mission, scene and
imaging mode related
pararneters, Buasic
inFarrnation an the product
content and Formnat,
Charactetizing the processing
mode (2., MRT rode],

—| productSpecific

Specific infarrnation for
S5Cs, detected and
geocoded products,

E

Screening and processing
chain setup and cantral
parametets, input data and
relewant software used,

processing

Processor and praduct

leveliProduct E]—(—H-—:E— canfguration parameters and

Thiz ®ML Ale contains the
reta data of lewel 1
processed SAR products

parametets of the data
detetrnined during screening
and processing.

E

Sensor specific parameters at
the [Faw data) tirne of the
data acquisition,

calibration

The base far the application
of radiornetric and other data
corrections, Morminal
petfarmance walues For
quality assessment,

—

3

Palynormials characterizing
the expected noise in each
irmage laver, Exprassed as
azimuth tire tagged range
polynormials, To be uzed
with geognd For non-S5C
products,

E

State weckars and geornethic
lavyvaut of the platform used
For the processing,

il

productQuality

Surnmatizes the image and
data quality . Indicates limits
and raises Aags iF violated,
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properties con-com-
tent plex
children | generalHeader productComponents productinfo productSpecific setup processing instrument calibration noise

platform productQuality

annotation
on ucts

documentati-This XML file contains the meta data of level 1 processed SAR prod-

element level1Product/productComponents

diagram

productComponents [Tl:l—(—--—jzl—

Lists and points ta the praduct
COMMpOnents,

1

=
1.®

pointar bo the annotatian

Alel=), &ll rnay point to the

same file which includes the

respactive tags, Further

annotation files may be

added,

—

1.m
Cankaining one or moke
polakrnettic channels in
zeparate binary data
matrices, For DR& mode
geornetic layers are
contained, Crata Formnat is 16
bit integer For geacodad
products and 16 § 16 bit
integer cornplex For S5Cs,
ScanSAR S5 are stored in
zeparate COSAR FAles For
each bearn,

auxRasterFiles

''''''''''''''''''''''''''''' gl
=

0.
2,3, the Geocoding Mapping
GHd, an Incidence Angle
Mask [(Incidence angle for
each image pizel derived
Frorn DEM (EEZ onlyl)
andfor DEM Mazk [(Coarse
grid enurnerating the DEM
used far geocading).

quicklooks [H
e |

=
1.0

Rescaled irmages of each

irmage layer readable with

cornrnon taals Far catalaguing

and quality contral purposes,

—| compositeduicklook

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

—| browselmage

One low resolution quickloak

Geographical map shaowing
the irmage Footprint,
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properties isRef 0
con-com-
tent plex
‘ children ‘ annotation imageData auxRasterFiles quicklooks compositeQuicklook browselmage mapPlot
annotation documentati-Lists and points to the product compo-
on nents.
element level1Product/productComponents/annotation
diagram =
type
annatation Ale bype (jae, this
file = MAIM, gealocation
aqrid = GECREF, ... which
. may be supplernented by
annotation ? CE_ Geocoding or other
- . annatation Ales, Size is -1 For
pointer to the annotation rype MATIM which paints ta
filei=). &l ray paint to the itzalF.
same file which includes the
respactive tags, Further
annatation Ales may be ,ﬁIE
added,
pointer ta product
Carnpanents
properties isRef 0
con-com-
tent plex
children | type file
annotation documentati-pointer to the annotation file(s). All may point to the same file which includes the respective tags. Further
on annotation files may be added.

element level1Product/productComponents/annotation/type

diagram

type

annatation Ale type (j.e, this
file = MAIM, gealocation
grid = GECREF, ...) which
may be supplernanted by
Geacoding or ather
annotation files, Size is -1 For
type MAIM which paints to
itzelF,

type

restriction of string255

properties

isRef 0
con-simp-
tent le

facets

maxLength 255
enumerati-MAIN
on
enumerati-GEOREF
on
enumerati-GEOCODE
on
enumerati-OTHER
on
enumerati-UNDEFINE
on D

annotation

documentati-annotation file type (i.e. this file = MAIN, geolocation grid = GEOREF, ...) which may be supplemented by
on Geocoding or other annotation files. Size is -1 for type MAIN which points to itself.
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element level1Product/productComponents/imageData

diagram
c & sttributes
rurnber of irmage layer
fpulLayer
Containing one oF rmore - _:-E_|;é;|_-r;|b- 1:
polatiretic channels in [ \
Separate binary data Mnernonics For the elewation
matrices, For DRA rode bearns, Beam IDs of 2ach
geametrc layers are COSAR file For ScanSAR
contained, Cuata Format is 16 =5C cornpler product only,
bit integer For gencoded
products and 16 § 16 bit P iniaiiaiaiaal
integer cornplex For S5Cs, -2 DRAoTset !
ScanShAR S5Cs are storedin | TSRS
separate COSAR Ales for SR, DRAFore, DRA&AH:
each bearn, indicates geornetric (ATI)
layers (not quad pal
channels)
Afile
pointer ko product
Components
properties isRef 0
con-com-
tent plex
‘ children ‘ polLayer beamID DRAoffset file
attributes | Name Type Use Default Fixed Annotation
layerindex xs:unsignedint  required documentati-num-
on ber of
image
layer
annotation documentati-Containing one or more polarimetric channels in separate binary data matrices. For DRA mode geometric
on 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 level1Product/productComponents/imageData/beamiID
o
Mnermonics For the elewation
beams, Beam IDs of 2ach
COSAR fle For ScanSAR
S5 cornplex praduct anly,
type | string20
properties isRef 0
con-simp-
tent le
facets | maxLength 20
annotation documentati-Mnemonics for the elevation beams. Beam IDs of each COSAR file for ScanSAR SSC complex product
on only.
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element level1Product/productComponents/imageData/DRAoffset

diagram | =
DRAoffset

SR, DRAFore, DRAAR:
indicates geornetric (ATL)
lavers [rat quad pol
channelsl

‘ type ‘ restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

on nels)

annotation documentati-SRA, DRAFore, DRAAft: indicates geometric (ATI) layers (not quad pol chan-

element level1Product/productComponents/auxRasterFiles

diagram

2.3, GIM Incidence Angle
Mask [EEC products],
rnapping arid ar DEM
cowerage Mask

auxRasterFiles [

2.q. the Geocoding Mapping
Gitid, an Incidence Angle
Mask (Incidence angle For
each image pixel derived .
frorn CEM (EES only]) pointer to product
andfor DEM Mask [(Coarse COMpOnents

gtid enurnerating the DEM

used For geacoding),

properties isRef 0
con-com-
tent plex

‘ children ‘ type file

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

element level1Product/productComponents/auxRasterFiles/type

diagram

type

2,3, GIM Incidence Angle
Maszk ([EEC products),
rnapping grid ar DEM
cowerage MMask

type | string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255
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annotation documentati-e.g. GIM Incidence Angle Mask (EEC products), mapping grid or DEM coverage

on Mask

element level1Product/productComponents/quicklooks

diagram

quicklooks [

Rescaled images of ach
irnage laver readable with
comrnaen taols For catalaguing
and quality contral purposes,

properties isRef 0
con-com-
tent plex

children | polLayer beamID DRAoffset file

attributes | Name Type
layerindex

annotation
on poses.

[E] sttribuites

layerindex

fpolLayer
HH, HY, ...

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

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

SR&, DRAFore, DRAAR
indicates geornettic (ATI)
lavvers (not quad pol)

xs:unsignedint required

Jfile

pointer to product
COMMponents

Default Fixed Annotation

element level1Product/productComponents/quicklooks/beamID

diagram

beam IDs af each COSAR
file For ScanSAR S5
Cornpler Product only

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation
on only

documentati-beam IDs of each COSAR file for ScanSAR SSC Complex Product

element level1Product/productComponents/quicklooks/DRAoffset

documentati-Rescaled images of each image layer readable with common tools for cataloguing and quality control pur-
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diagram =
DRAoffset
SR&, DRAFare, DRAAR
indicates geornettic [(ATI
layers [not quad pol)
‘ type ‘ restriction of xs:NMTOKENS
properties isRef 0
con-simp-
tent le
facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on
annotation documentati-SRA, DRAFore, DRAAft indicates geometric (ATI) layers (not quad

on pol)

element level1Product/productComponents/compositeQuicklook

diagram - -
compositeQuicklook E]—(‘“":E'—L. file
One colour coded and scaled pointer ta product
quicklack For all polatiretric COMnpanents
channels and the entire scene,
properties isRef 0
con-com-
tent plex
‘ children ‘ file
annotation documentati-One colour coded and scaled quicklook for all polarimetric channels and the entire sce-

on ne.

element level1Product/productComponents/browselmage

diagram
browselmage E]—(—H-'—:E—Lﬁlﬂ
Cne low resolution quicklook pointer to product
COMpanants
properties isRef 0
con-com-
tent plex
children | file
annotation documentati-One low resolution quick-

on look

element level1Product/productComponents/mapPlot

diagram ¢
mapPlot ; :E—Lﬁlﬂ
Geographical rmap showing poinker ko product
the irmage Footprnt, COMponents
properties isRef 0
con-com-

tent plex
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children | file

annotation documentati-Geographical map showing the image foot-
on print.

element level1Product/productinfo

diagram

—| generationlnfo

kew pararneters of the
product generation and
delivery

missioninfo

rission and orbit pararneters
at start of scens

—| acquisitioninfo

SAR sensar configuration
and instrurnent rmodes during

acquisition
productinfo [ == 1

General mission, scene and —| productVariantinfo
irmaging riode related

pararnetars, Basic product warant description
information on the praduct

content and Format, _| - *
Characterizing the processing imageDatalnfo

rrode (2., NRT mode). image layer Farmat

scenelnfo

tirme and scene location
infatrnation

previewinfo

Cuicklook inForrnation

properties isRef 0
con-com-
tent plex

children | generationIinfo missioninfo acquisitioninfo productVariantinfo imageDatalnfo scenelnfo previewinfo

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

element level1Product/productinfo/generationinfo
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diagram =
. —Floui{:alProtluc’tl[l |

logical IC

—F receivingStation |

identifier

—FlevelﬂPm{:essingFa{:ilﬂy |

—FleveHProcessingFacilﬂy |

generationinfo [l,]_(‘“"jzl_—FgmumlﬂperationsTm:re |

key parameters of the lewel 1b user products are only
product generation and Foreseen with entry operational
delivery

El[lf:Ii'nuer_',,fln‘fcr

e, MRT processed

E{:mmiuhﬂn‘fﬂ

general copyright rernark

qualityinfo

properties isRef 0
con-com-
tent plex

children | logicalProductID receivingStation levelOProcessingFacility level1ProcessingFacility groundOperationsType deliv-
eryinfo copyrightinfo gualitylinfo

annotation documentati-key parameters of the product generation and deliv-
on ery

element level1Product/productinfo/generationinfo/logicalProductiD

diagram |
rloglnalProtluctl[l

lwgical IC:

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

annotation documentati-logical
on ID

element level1Product/productinfo/generationinfo/receivingStation

diagram | = — -
rrenelvlllgstatlon

identifier

type | string20

properties isRef 0
con-simp-
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tent le
facets | maxLength 20

annotation documentati-identifi-
on er

element level1Product/productinfo/generationinfo/levelOProcessingFacility

diagram | = - —
rlevelﬂProcesslngFa{:llrty

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/productinfo/generationinfo/level1ProcessingFacility

diagram = - —
|_IeveI1Pr0{:essmgFa{:|Irty

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/productinfo/generationinfo/groundOperationsType

diagram | = -
|_groumlm:reratlonsTmre

level 1b user praducts are only
Foreseen with entry aperational

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-operational
on
enumerati-preoperational
on
enumerati-instrument
on
enumerati-test
on
enumerati-UNDEFINED
on

annotation documentati-level 1b user products are only foreseen with entry operation-
on al

element level1Product/productinfo/generationinfo/deliverylnfo
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diagram =
delivervinfo
2.3, MRT proceszed
type | string1024
properties isRef 0
con-simp-
tent le
facets | maxLength 1024
annotation documentati-e.g. NRT proces-

on sed

element level1Product/productinfo/generationinfo/copyrightinfo

diagram = -
copyrightinfo

general copyright rernar:

type | string1024
properties isRef 0
con-simp-
tent le

facets | maxLength 1024

annotation documentati-general copyright re-
on mark

element level1Product/productinfo/generationinfo/qualitylnfo

diagram = - .
qualityinspection

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
con-com-
tent plex

children | qualitylnspection qualityRemark

element level1Product/productinfo/generationinfo/qualitylnfo/qualitylnspection
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diagram = - -
|_t|ualrtylnspectmn

The PSP processor intermal
autarnatic quality contral
result: e.g.
AUTS_APPROVED or
MHoT_APPROVED, The
latter may result Frorn limit
winlations which are nat
neceszatily impaiting the
product quality but are
brought to a Q& operators
attention,

type | restriction of string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255
enumerati-AUTO_APPROVED
enumergE—OPERATOR_APPROVE
enumergE—BOT_APPROVED
enumergg—UNDEFlNED

on

annotation documentati-The PSP processor internal automatic quality control result: e.g. AUTO_APPROVED or NOT_APPROVED.
on The latter may result from limit violations which are not necessarily impairing the product quality but are
brought to a QA operators attention.

element level1Product/productinfo/generationinfo/qualitylnfo/qualityRemark

diagram = -
qualityRemark

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

element level1Product/productinfo/missioninfo




Remote Sensing Technology Institute
PAZ SAR Processor (PSP)

DLR Document Title

Doc.: PZ-DLR-ID-3003
Issue: 1.1

Date: 22.02.2019
Page: 42 of 332

diagram R
mission

|
o
c
Sy
a .
|

P&Z-1,, 10 indicates which
instrurnent acquired this
praduct,

= orhitPhase

orbit phase, E.q.

-1 prelaunch phaze

0 launch phase (LECF)
1 norninal Cerbit

E

Ecrrhnit'li.“l...r{:he:

missioninfo [

rniszion and orbit pararnaters
at start of scene

cyele nurnber

abzalute orbit nurnber at
start of scens

relative orbit nurnber

" numirbitsinCycle |

T

niorninal nurnber of orbits per
cyele

EcrrlJnit[lir@:n[:ti-:rn

ascending § descending Aag

isRef 0
con-com-
tent plex

properties

children | mission orbitPhase orbitCycle absOrbit relOrbit numOrbitsinCycle orbitDirection

documentati-mission and orbit parameters at start of
on scene

annotation

element level1Product/productinfo/missioninfo/mission

~mission

PAZ-1,, .. indicates which
instrurnent acquired this
product,

diagram

type | string20

properties isRef 0
con-simp-
tent le
facets | maxLength 20
annotation documentati-PAZ-1,, ... indicates which instrument acquired this prod-
on uct.

element level1Product/productinfo/missioninfo/orbitPhase
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diagram = -
orbitPhase

otbit phase, E.q.

-1 prelaunch phaze

0 launch phase (LECF)
1 norninal it

Z

type ‘ xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-orbit phase. E.g.
on -1 prelaunch phase
0 launch phase

(LEOP)
1 nominal Orbit
2

element level1Product/productinfo/missioninfo/orbitCycle

diagram = .
orbitCycle
oyele nurnber

type ‘ xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-cycle num-
on ber

element level1Product/productinfo/missioninfo/absOrbit

diagram =
E ~abs0rbit

abzalute arbit nurnber at
start of scene

type | restriction of xs:int

properties isRef 0
con-simp-
tent le

facets mininclusi--1
ve

annotation documentati-absolute orbit number at start of
on scene

element level1Product/productinfo/missioninfo/relOrbit

diagram

relative arbit nurnber

type | xs:int




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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 44 of 332

properties isRef 0

con-simp-

tent le
annotation documentati-relative orbit num-

on ber

element level1Product/productinfo/missioninfo/numOrbitsinCycle

diagram = -
|_|u|n10rl:-|tsll1!:ycle
norninal number of orbits per
oyele
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-nominal number of orbits per
on cycle

element level1Product/productinfo/missioninfo/orbitDirection

diagram | = — -
orhitDirection

ascending [ descending Aag

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-ASCENDING
on
enumerati-DESCENDIN
on G
enumerati-UNDEFINED
on

annotation documentati-ascending / descending
on flag

element level1Product/productinfo/acquisitioninfo
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diagram =
SENsSor

senzar identifier; SAR

SN, SC, HS, 5L

lookDirection

P

left | right

—E antennaReceive Configuration

- SR& | DRA
acquisitioninfo EI—E)EI— !

SAR zensor configuration —ElmhfiSﬂﬁOHMO{le |
and instrurnent rodes during
acquisition single | dual | bwin | quad

—| polarisationList

polatization layer list (HH,
W, HY, WH

—|:elevati-:rlIBeamCmrﬁuuration |

bearn idenfication

—| imagingModeSpecificinfo

Bearn infas For the different rmodes

properties isRef 0
con-com-
tent plex

children | sensor imagingMode lookDirection antennaReceiveConfiguration polarisationMode polarisationList elevation-
BeamConfiguration imagingModeSpecificinfo

annotation documentati-SAR sensor configuration and instrument modes during acquisi-
on tion

element level1Product/productinfo/acquisitioninfo/sensor

diagram =
SEensor

senzor identifier: SAR

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-sensor identifier:
on SAR

element level1Product/productinfo/acquisitioninfo/polarisationList

diagram =
E polarisationList [%]—(—H-—jEI—EpoILayer ”

palatzation layer list (HH, 1.0
WL HYL WYH) HH, HY, L.,




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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 46 of 332

properties isRef 0
con-com-
tent plex

children | polLayer

annotation documentati-polarization layer list (HH, VV, HV,
on VH)

element level1Product/productinfo/acquisitioninfo/elevationBeamConfiguration

diagram = . - -
|_ele'u'atmnBeamCmmguraﬂon

bearn idenfication

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-beam idenficati-
on on

element level1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo

diagram

imagingModeSpecificinfo ['l]—(—" i3 [H

Bearn infas For the different rodes

scanSAR

spotLight

properties isRef 0
con-com-
tent plex
children | stripMap scanSAR spotLight

annotation documentati-Beam infos for the different
on modes

element level1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/stripMap

diagram - S
stripMap [%]—(—H-—;El—razmmthﬁeaml[l

azirnuth bearn ID

properties isRef 0
con-com-
tent plex

children | azimuthBeamID

element level1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/stripMap/azimuthBeamID

diagram | =
azimuthBeamlD

azimuth bearn I
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type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-azimuth beam
on ID

element level1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR

diagram =
—|_ numberifBeams |

total numnber For ScanSAR
rade oz, 4

lists the 4 ScanSAR
elewation bearmns

—|EazimuthBeaml[l
SAR ——m—
sean E]_( :E_ azirmuth bearn ID

in COSAR File

properties isRef 0
con-com-
tent plex

children | numberOfBeams beamList azimuthBeamID numberOfBursts burstindexLast burstindexFirst

element lev-

el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/numberOfBeams

diagram =
rllllnllrerﬂfﬂeanls

total nurnber For ScanSaR
rade (e, 4

type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-total number for ScanSAR mode (i.e.
on 4)

element level1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/beamList
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diagram - =
= -{fbeamn |

lists the 4 ScanSaR 1.0
elewation bearns

properties isRef 0
con-com-
tent plex

children | beamID

annotation documentati-lists the 4 ScanSAR elevation
on beams

element lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/beamList/beamID

o

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/azimuthBeamiID

diagram | =
azimuthBeamlD

azimuth bearn I

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-azimuth beam
on ID

element lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/numberOfBursts

diagram =
|_numh-er0fBursts
ScanSaR
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-Scan-
on SAR

element level1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/burstindexLast
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diagram =
burstindexLast

]

in COSAR file

type | xs:int
properties isRef 0
con-simp-
tent le

annotation documentati-in COSAR
on file

element level1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/burstindexFirst

diagram | = -
bur stindexFirst

in COSAR File

type | xs:int
properties isRef 0
con-simp-
tent le

annotation documentati-in COSAR
on File

element level1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight

diagram = -
—|_|u|mher0fAzlmuthBeams |

total nurnber For spotlight mods

—FazimuthBeamI[IFirst |

Azimuth bearn ID of Arst
azirnuth pattem uzed,

—Fazimuthﬂeaml[lLast |

spotLight E]—(—“'—:E'—

—FazimuthsteeringAngleFirst |

nominal azirmuth steering angle of frst
azimuth bearn referenced to
rnechanical baresight {not the attitude
depending pointing), Frorm IOCS Aux
Praduct antenna pattern infarmnation in
deqgree,

—FazimuthﬂteeringAngleLast

[dearee]

properties isRef 0
con-com-
tent plex

children | numberOfAzimuthBeams azimuthBeamIDFirst azimuthBeamlIDLast azimuthSteeringAngleFirst azimuthSteerin-
gAngleL ast

element lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/numberOfAzimuthBeams
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diagram = -
|_|lumherﬂmzmmtlIBeams
total nurnber For spotlight rmode
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-total number for spotlight
on mode

element lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificlnfo/spotLight/azimuthBeamIDFirst

diagram = -
|_az|nulthBeaml[lFlrst

Azirnuth bearn ID of first
azirnuth patterm used,

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-Azimuth beam ID of first azimuth pattern
on used.

element lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/azimuthBeamIDLast

diagram | =
|_azm1uthBeaml[lLast

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/azimuthSteeringAngleFirst

diagram | = - -
|_azmluthﬂ“teermgAngleFlrst

norninal azirmuth steering angle of frst
azimuth bearn referenced to
mechanical boresight (not the attitude
depending pointing), Frorn T2 Aux
Praduct antenna pattetrn information in
degrea,

type | xs:float

properties isRef 0
con-simp-
tent le
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annotation documentati-nominal azimuth steering angle of first azimuth beam referenced to mechanical boresight (not the attitude
on depending pointing). From IOCS Aux Product antenna pattern information in degree.

element lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/azimuthSteeringAngleLast

diagram = .
|_azmmthsteermgAngI-&Last

[deqree]

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-[degree]
on

element level1Product/productinfo/productVariantinfo

diagram =
productType

MnErmanic &.g.
ME0_SE_SM_S

—|E|1rmluc‘tvarialrt

S5C | MED | GES | EEC

N slant range, ground range,
productVariantinfo $—(*)3— map B g

product wakant deschiption | ammm-mm--------- b

For geocoding only: LITM,
upPs

—Fresolution‘u’ariam |

SE, RE

—Frmliometri{:(:o-rrec’tion |

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

properties isRef 0
con-com-
tent plex

children | productType productVariant projection mapProjection resolutionVariant radiometricCorrection

annotation documentati-product variant descripti-
onon

element level1Product/productinfo/productVariantinfo/productType

diagram | =
productType

mMmAermonic .9,
MG _SE_SM_5
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type | string128

properties isRef 0
con-simp-
tent le

facets | maxLength 128

annotation documentati-mnemonic e.g.
on MGD_SE_SM_S

element level1Product/productinfo/productVariantinfo/productVariant

diagram | = -
productVariant

25C | MaD | GEC | EEC

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SSC

on
enumerati-MGD

on
enumerati-GEC

on
enumerati-EEC

on
enumerati-UNDEFINE

onD

annotation documentati-SSC | MGD | GEC |
on EEC

element level1Product/productinfo/productVariantinfo/projection

diagram = —

slant range, ground range,
rRap

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SLANTRANGE
enumergg—UNDEFlNED
enumergpi—GROUNDRANGE
enumergg—MAP
on

annotation documentati-slant range, ground range,
on map

element level1Product/productinfo/productVariantinfo/mapProjection
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diagram = ——
mapProjection

For geocading only: TR,
ups

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-UTM
on
enumerati-UPS
on
enumerati-UNDEFINE
on D

annotation documentati-for geocoding only: UTM,
on UPS

element level1Product/productinfo/productVariantinfo/resolutionVariant

diagram | = - -
rresolutmnh’arlant

ZE.RE

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SE
on
enumerati-RE
on
enumerati-UNDEFINE
onD

annotation documentati-SE,
on RE

element level1Product/productinfo/productVariantinfo/radiometricCorrection

diagram = - -
rratllonletrlcl:-:rrrec’tmn

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

type | restriction of string128

properties isRef 0
con-simp-
tent le

facets | maxLength 128
enumerati-CALIBRATED
on
enumerati-NOTCALIBRATE
onD
enumerati-UNDEFINED
on
enumerati-RELCALIBRATED
on

annotation documentati-absolutely calibrated, relative calibrated, not calibrated,
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on ...

element level1Product/productinfo/imageDatalnfo

diagram =
pixelValuelD

comples amplitude and
phase, radar brightness (beta
maughtl, sigrna naught, ...

—|Eimage[lataTy11e |

detected ar complex

—Fimage[lataﬁ:rrmat |

GeaTIFF For geacoded
irmages, COSAR For S5C
products

—FnumherﬂfLayers |

nurnber of polatzations +
DRA channels + elewvation

imageDatalnfo EI—(—'"—E— bearns (ScanSAR)

irmage laver Formnat —Fimage[lata[lepth |

bitz per pixel [16bit detected
oF 2e16bit cornplex)

—Fimageﬁtoraueﬂnler |

e.g. row by row

e.q. rangelines, northing (For
geocoded products), 1, ...

—|E{:4:-Iumnl:-:rlrtelrt

2., azirnuth,

1.0
Infarrnation that might differ
for ScanSAR S5 beamns
but iz the same For all
polarizations

4L.

properties isRef 0
con-com-
tent plex

children | pixelValuelD imageDataType imageDataFormat numberOfLayers imageDataDepth imageStorageOrder rowContent
columnContent imageRaster

annotation documentati-image layer for-
on mat

element level1Product/productinfo/imageDatalnfo/pixelValuelD
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diagram =
pixelValuelD

complex amplitude and
phaze, radar brightness (beta
nought], sigrma nought, L.

type | strinq128

properties isRef 0
con-simp-

tent le

facets | maxLength 128

annotation documentati-complex amplitude and phase, radar brightness (beta nought), sigma nought,
on ...

element level1Product/productinfo/imageDatalnfo/imageDataType

diagram =
imageDataType

detectad ar cornple:

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-COMPLEX
on
enumerati-DETECTE
on D

annotation documentati-detected or com-
on plex

element level1Product/productinfo/imageDatalnfo/imageDataFormat

diagram =
rlnlage[lataFormat

GeaTIFF For geocoded
images, COSAR For S5C
praducts

type | restriction of string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255
enumerati-GEOTIFF
on
enumerati-COSAR
on
enumerati-UNDEFINE
on D

annotation documentati-GeoTIFF for geocoded images, COSAR for SSC prod-
on ucts

element level1Product/productinfo/imageDatalnfo/numberOfLayers
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diagram =
|_m|mher0fLayers
nuriber af poladzations +
DRA channels + elewation
bearns [ScanSAR)
‘ type ‘ xs:int

properties isRef 0
con-simp-
tent le

on SAR)

annotation documentati-number of polarizations + DRA channels + elevation beams (Scan-

element level1Product/productinfo/imageDatalnfo/imageDataDepth

diagram =
c Fimage[lata[lepth
bitz per pizel [16bit detected
o 2 16kt comnplex)
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-bits per pixel (16bit detected or 2x16bit com-
on plex)

element level1Product/productinfo/imageDatalnfo/imageStorageOrder

diagram =
rlmagesturageﬂnler

2.7, row by pow

‘ type ‘ restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-ROWBYRO
on W

enumerati-COLBYCOL
on

enumerati-UNDEFINED
on

annotation documentati-e.g. row by row
on

element level1Product/productinfo/imageDatalnfo/rowContent

diagram | =
rowContent

e.q. rangelines, norhing (For
geacoded products), &, .

type | string20

properties isRef 0
con-simp-
tent le
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facets | maxLength 20

annotation documentati-e.g. rangelines, northing (for geocoded products), x,
on ...

element level1Product/productinfo/imageDatalnfo/columnContent

diagram =
columnContent

2., azirnuth,

type | string20
properties isRef 0

con-simp-
tent le

facets | maxLength 20

annotation documentati-e.g. azimuth,
ony

element level1Product/productinfo/imageDatalnfo/imageRaster

diagram
. B attriputes

......... -
[
1

— . beamlD

for ScanSAR S5Cs

—Fnumherﬂfﬂows |

—Fnumherﬁfﬁolumns |

oo &

Inforrnation that rmight differ spacing of sarples within a
For ScanSAR S5C bearns rowe Fromn cornrmon raster [5
bur I3 t|'n_2 samne For all o m]. Signs give ofentation,
pelarisations E.g. range sarnpling,

—Fcolumnﬂpacing

spacing within a colurn,

_Eja_ E.q. aziruth sarnpling

—Fgroun{ll-'!angel-'!esolution |

norninel worst case at near rangel

—Fazimuthl-':esoluti-:rn |

norninal

~azimuthLooks

effective number of lacks

(EML

properties isRef 0
con-com-
tent plex
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children | numberOfRows numberOfColumns rowSpacing columnSpacing groundRangeResolution azimuthResolution
azimuthLooks rangelLooks

attributes | Name Type Use Default Fixed Annotation
beamID string20 documentati-for Scan-
on Scan-
SAR
SSCs
annotation documentati-Information that might differ for ScanSAR SSC beams but is the same for all polarisa-
on tions
element level1Product/productinfo/imageDatalnfo/imageRaster/numberOfRows
diagram =
rllllnllrerﬂfﬂows
type | xs:int
properties isRef 0
con-simp-
tent le
element level1Product/productinfo/imageDatalnfo/imageRaster/numberOfColumns
diagram =
|_numher0ftolumns
type | xs:int
properties isRef 0
con-simp-
tent le
element level1Product/productinfo/imageDatalnfo/imageRaster/rowSpacing
diagram
¢ E] attributes
spacing of samplas within a zeconds [5]_F':'r S5, meter
vow Frorn cornrnon Faster [ [m] For projected images.
o m]. Signs give orientation.
E.q. range sarnpling,
type | extension of xs:float
properties isRef 0
con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
units documentati-seconds
on [s] for
SSCs,
meter
[m] for
projected
images.

annotation documentati-spacing of samples within a row from common raster [s or m]. Signs give orientation. E.g. range sam-
on pling.

element level1Product/productinfo/imageDatalnfo/imageRaster/columnSpacing
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diagram
. 2] attribuites

Fcolumnﬁpa{:ing [%]— ; units

secands [s] for S5Cs, reter
[rn] For projected images.

spacing within a calurnn,
E.g. azirnuth sarnpling

type | extension of xs:float

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
units documentati-seconds
on [s] for
SSCs,
meter
[m] for
projected
images.

annotation documentati-spacing within a column. E.g. azimuth sam-
on pling

element level1Product/productinfo/imageDatalnfo/imageRaster/groundRangeResolution

diagram | = N
|_groun-cll-'!angel-'-‘.es-:-ll.rtMI

norminel worst case [at near range)

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-nominel worst case (at near
on range)

element level1Product/productinfo/imageDatalnfo/imageRaster/azimuthResolution

diagram = .
|_a2|muthﬂesolutmn

norninal

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-nomi-
on nal

element level1Product/productinfo/imageDatalnfo/imageRaster/azimuthLooks

diagram | =
azimuthLooks

effective number of lacks

(EMLY

type | xs:float
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properties isRef 0
con-simp-
tent le

annotation documentati-effective number of looks
on (ENL)

element level1Product/productinfo/imageDatalnfo/imageRaster/rangeLooks

diagram =

type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/productinfo/scenelnfo
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diagram

scenelnfo [

tirne and scene lacation
inFatrnation

~sceneld

arbit + tiring information

start

tirme starnps of frst image
rowe [all processed azirmuth
tirnes should be Doppler zera
tirnes [see
imnageCoordinateTypell

E

tirme stamnps of last image

=
=

rangeTime

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

—FscenenzimuthExtem

[approxirnathy and at
rmid-range] in rneter

—| sceneCenterCoord

geographic coordinates

—Fscene.ﬂwerageﬂeigm |

rekar [w ki, b reference
frarne)

—| sceneCornerCoord
4

geagraphic comer coords of
the illuminated scene. Even
For complex products are
thesa not naceszarily the
image frame coordinates [due
to echo window position
shifts, ...). The irmage Frame
cootdinates of geocoded
products are given in the
geocodedImagelnfo section.

____________________________ .
-. scenelocalisationAcouracy
____________________________ 1
ervar in product placernent as difference
betwean ordered and achieved scene
center center cootdinates (Spatlight
rnade anly)

EI'nea’atli|'|;|.ﬂ|.r|;|luez

rotation af azirmuth heading
clock wizse wort, Morth at
rid-scene in degree

properties

isRef 0
con-com-
tent plex
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children | scenelD start stop rangeTime sceneAzimuthExtent sceneRangeExtent sceneCenterCoord sceneAverageHeight
sceneCornerCoord scenelLocalisationAccuracy headingAngle

annotation documentati-time and scene location infor-
on mation

element level1Product/productinfo/scenelnfo/scenelD

diagram | =
scenell

otbit + tirning infarmation

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

annotation documentati-orbit + timing informati-
onon

element level1Product/productinfo/sceneinfo/start

diagram =
- = timelTC

2.,
2009-03-09T20:29:17 72241
82 in CSS505S ASCIT tinme

Fatrr at
tirne starnps of frst irnage timeGPS

roww (all processed azimuth

tirnes should be Doppler zero
tirmes [z -
imagaCoordinataType]) —FtimeGPSFra{:tion |

integar GPS secands

Fraction of GPS seconds

properties isRef 0
con-com-
tent plex

children | timeUTC timeGPS timeGPSFraction

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

element level1Product/productinfo/scenelnfo/start/timeUTC

diagram =
- = timelTC

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

type | xs:dateTime

properties isRef 0
con-simp-
tent le

annotation documentati-e.g. 2009-03-09T20:29:17.722418Z in CCSDS ASCI|I time for-
on mat
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element level1Product/productinfo/sceneinfo/start/timeGPS

diagram =
J = timeGPS

integer GPS seconds

type | xs:long
properties isRef 0
con-simp-
tent le

annotation documentati-integer GPS se-
on conds

element level1Product/productinfo/scenelnfo/start/timeGPSFraction

diagram = -
rtlnleGPSFra{:ﬂon

Fraction of GPS saconds

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-fraction of GPS se-
on conds

element level1Product/productinfo/scenelnfo/stop

diagram

timelUTC

“timeGPS

stop

tirne stamps of last irage
Faw

Etin1~\3!3P5Fran[:’ti‘:rn |

properties isRef 0
con-com-
tent plex

children | timeUTC timeGPS timeGPSFraction

annotation documentati-time stamps of lastimage
on row

element level1Product/productinfo/scenelnfo/stop/timeUTC
di =

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/productinfo/scenelnfo/stop/timeGPS
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diagram =
:

type | xs:long
properties isRef 0

con-simp-
tent le

element level1Product/productinfo/scenelnfo/stop/timeGPSFraction

diagram = -
rtlnleGPSFramon

type | xs:float

properties isRef 0
con-simp-
tent le

element level1Product/productinfo/scenelnfo/rangeTime

diagram = -
firstPixel

[=] rainirurn range tire of

rangeTime [ entire scene

rrinirnurn and magimum of
the b way slant range
tirnes over the entire (2.g.

SranSAR) scene, [5] razirnurm rang tirne of
&ntire scene

properties isRef 0
con-com-
tent plex
children | firstPixel lastPixel

annotation documentati-minimum and maximum of the two way slant range times over the entire (e.g. ScanSAR) sce-
on ne.

element level1Product/productinfo/scenelnfo/rangeTime/firstPixel

diagram =
- = fir stPixel

[s] rrinirnurn range tirne of
entire scene

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-[s] minimum range time of entire
on scene

element level1Product/productinfo/scenelnfo/rangeTime/lastPixel

diagram

[s] raxirnum rang tirme of
&ntire soeme
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type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-[s] maximum rang time of entire
on scene

element level1Product/productinfo/scenelnfo/sceneAzimuthExtent

diagram = .
rscelleﬁzlmuthExtelrt

[approxirnathy and at
rrid-range] in rneter

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-(approximatly and at mid-range) in
on meter

element level1Product/productinfo/scenelnfo/sceneRangeExtent

diagram | =
rscelleﬂangeEMf:m

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productinfo/scenelnfo/sceneCenterCoord
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diagram

positions Far cornplex
products hawe only

localisation is based on
tirning infarmation,

____________ -
[
[

L= refColumn

E pasition in image colurnn,
v Deskewed azirnuth pasition
v [ASRI+index) For S5Csin

COSAR Formnat,

toweards north

sceneCenterCoord [{]—(—--—jzl—

geographic coordinates

geoqgraphical longitude
positive tawards east

paosition in image row, range
sarnple pasition Far S5Cs,
Annotated image sarple

infarmnative purposes, All

geographical latitude pasitive

—FazimuthTimeUTc

using the carrections
annotated in the geo
refarence annatation
companent,

using the corrections
annatated in the geo
refarence annatation
cornponent,

gea coordinates are derived
Frorn this timinig informnation

gea coordinates are derived
Frorn this timinig informnation

—|Eim:itlencenngle

incidence angle

properties

isRef 0
con-com-
tent plex

children

refRow refColumn lat lon azimuthTimeUTC rangeTime incidenceAngle

annotation

documentati-geographic coordina-

on tes

element level1Product/productinfo/scenelnfo/sceneCenterCoord/refRow

diagram

position in image row, range
sample pasition For S5Cs,
Annotated irmage sarmple

positions Far cornple:
products have only

infarmative purposes, All

localization is bazed on
tirning infarrnation,
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type | xs:int
properties isRef 0
con-simp-
tent le
annotation documentati-position in image row. range sample position for SSCs. Annotated image sample positions for complex

on products have only informative purposes. All localisation is based on timing information.

element level1Product/productinfo/scenelnfo/sceneCenterCoord/refColumn

diagram

Erf:fl::u:lll.lmn

position in image coluran,
Deskewsad aziruth pasition
[ASRI+index) For S5¢Cs in
CiOSAR Farmnat,

type

xs:int

properties

isRef 0
con-simp-
tent le

annotation

documentati-position in image column. Deskewed azimuth position (ASRI+index) for SSCs in COSAR for-
on mat.

element level1Product/productinfo/scenelnfo/sceneCenterCoord/lat

o
geographical latitude positive
towards north
‘ type ‘ latitudeDeqType
properties isRef 0
con-simp-
tent le
facets | minlinclusive -90
maxInclusi-90
ve
annotation documentati-geographical latitude positive towards

on north

element level1Product/productinfo/scenelnfo/sceneCenterCoord/lon

o
geographical longitude
positive bowards east

‘ type ‘ longitudeDeqType
properties isRef 0
con-simp-
tent le
facets | minlinclusive -180
maxInclusi-180
ve
annotation documentati-geographical longitude positive towards

on east
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element level1Product/productinfo/scenelnfo/sceneCenterCoord/azimuthTimeUTC

diagram | — -
|_a2|mutthmel.lTC

geo coordinates are derved
frarn this timinig inFormnation
using the carrections
annotated in the geo
reference annotation
carnponent,

type | xs:dateTime

properties isRef 0
con-simp-
tent le

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

element level1Product/productinfo/scenelnfo/sceneCenterCoord/rangeTime

diagram | = -

geo coordinates are derved
frarn this timinig inFormnation
using the carrections
annotated in the geo
reference annotation
carnponent,

type | xs:double
properties isRef 0
con-simp-
tent le

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

element level1Product/productinfo/scenelnfo/sceneCenterCoord/incidenceAngle

diagram | ——
incidenceAngle

incidence angle

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-incidence
on angle

element level1Product/productinfo/scenelnfo/sceneAverageHeight

diagram = -
rscelle.ﬁverageHemm

reter [k, b reference
frarne)

type | xs:double

properties isRef 0
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con-simp-
tent le
annotation documentati-meter (w.r.t. to reference
on frame)
element level1Product/productinfo/scenelnfo/sceneCornerCoord
diagram el
T refRow !
' position in image row, range
v sample position for S5Cs,
E—- ~ErefColumn !
' position in image colurnn,
' Deskewed azirnuth pasition
, for S5Cs,
geographical latitude pasitive
tawveards north
geagraphical longitude,
sceneCornerCoord E]—(—“'—:E'— positive towards east
geographic comer coords of —Fazin‘lllﬂlTin‘lEUTC
the illuminated scene. Even
For cornplex products are geo coordinates are detived
these not necessarily the fram this timinig information
image frame coordinates (due using the corrections
to echo window position annakated in the geo
shiftz, ...). The image frame reference annotation
coatdinates of geocoded comnponent,
products are given in the
geocodedImageInfo section. _-
geo cookdinates are detived
fram this timinig information
using the carrections
annokated in the geo
reference annotation
carmponent,
—|Eim:itlem:eﬂmgle
incidence angle
properties isRef 0
con-com-
tent plex
children | refRow refColumn lat lon azimuthTimeUTC rangeTime incidenceAngle
annotation documentati-geographic corner coords of the illuminated scene. Even for complex products are these not necessarily the
on image frame coordinates (due to echo window position shifts, ...). The image frame coordinates of geocod-
ed products are given in the geocodedImagelnfo section.
element level1Product/productinfo/scenelnfo/sceneCornerCoord/refRow
o
position in image row, range
sarnple position Far S5,
type | xs:int
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properties isRef 0
con-simp-
tent le

annotation documentati-position in image row. range sample position for
on SSCs.

element level1Product/productinfo/scenelnfo/sceneCornerCoord/refColumn

diagram =
refColumn

position in image coluran,
Deskewed azirmuth pasition
far S5Cs,

type | xs:int
properties isRef 0
con-simp-
tent le

annotation documentati-position in image column. Deskewed azimuth position for
on SSCs.

element level1Product/productinfo/scenelnfo/sceneCornerCoord/lat

diagram

geoqgraphical latitude positive
tawyards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90

maxInclusi-90
ve

annotation documentati-geographical latitude positive towards
on north

element level1Product/productinfo/scenelnfo/sceneCornerCoord/lon

diagram

geographical longitude,
positive towards east

type | longitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -180
maxinclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element level1Product/productinfo/scenelnfo/sceneCornerCoord/azimuthTimeUTC
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diagram = -
|_az|nmthT|mel.lTC

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

type | xs:dateTime
properties isRef 0
con-simp-
tent le

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

element level1Product/productinfo/scenelnfo/sceneCornerCoord/rangeTime

diagram

“rangeTime

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

type | xs:double
properties isRef 0
con-simp-
tent le

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

element level1Product/productinfo/scenelnfo/sceneCornerCoord/incidenceAngle

diagram

“incidenceAngle

incidence angle

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-incidence
on angle

element level1Product/productinfo/scenelnfo/scenelLocalisationAccuracy
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diagram = .
—rreferen{:erjectlon

irnage prajection For the emar
caleulation [ground range,
WESE)

scenelocalisationAccuracy EI—(—-H—:EI—

ervor in product placernent az difference
betwwean ordered and achieved scens
center center coordinates (Spatlight

-

geagraphical longitude
positive tawards east

geographical latitude positive
towards north

properties isRef 0
con-com-
tent plex

children | referenceProjection latError lonError

annotation documentati-error in product placement as difference between ordered and achieved scene center center coordinates
on (Spotlight mode only)

element level1Product/productinfo/scenelnfo/scenelLocalisationAccuracy/referenceProjection

diagram = —
rreferellcerje{:tlon

irmage projection For the arar
calculation [ground range,
WiE5E)

type | string128
properties isRef 0

con-simp-
tent le

facets | maxLength 128

annotation documentati-image projection for the error calculation (ground range,
on WGS84)

element level1Product/productinfo/scenelnfo/scenelLocalisationAccuracy/latError

diagram

geoqgraphical latitude positive
tawyards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90
maxinclusi-90
ve

annotation documentati-geographical latitude positive towards
on north

element level1Product/productinfo/scenelnfo/scenelLocalisationAccuracy/lonError
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diagram

geographical longitude
positive bowards east

type | longitudeDegType
properties isRef 0
con-simp-
tent le
facets | minInclusive -180
maxlInclusi-180
ve

annotation documentati-geographical longitude positive towards
on east

element level1Product/productinfo/scenelnfo/headingAngle

diagram = -
headingAngle

ratation of azirmuth heading
clock wize wart, Morth at
mid-scene in degres

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-rotation of azimuth heading clock wise w.r.t. North at mid-scene in de-
on gree

element level1Product/productinfo/previewinfo

diagram -
quicklooks

—| compositeCuicklook

Colour coded image For dual,

. twin or quad pal data, For
previewinfo E‘ {—== :E|— single pol data it is a rescaled

L of the entire scene,

Cuuicklook infarmation

—| browselmage

—|Ema|1PI0tFormat

e.q, PrHG, GIF

properties isRef 0
con-com-
tent plex

children | quicklooks compositeQuicklook browselmage mapPlotFormat

annotation documentati-Quicklook informati-
onon

element level1Product/productinfo/previewinfo/quicklooks
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diagram =
. —Fimage[lataFormat |

TIFF greyscale

—Fimage[lata[lep‘th |
16kit

quicklooks E]_( o :El—"i imageDataScaling

___________________ ]
________________ Lty |
s

0.
Scaling and Garamma
carrection of Sls may be
applied and can be different
For each palarisation and
bearn,

1.m
Size and spacing might differ
For quicklaoks of ScanSAR:
S5C bearns but is the same
Faor all polarisations,

LIz

properties isRef 0
con-com-
tent plex

children | imageDataFormat imageDataDepth imageDataScaling imageRaster

element level1Product/productinfo/previewlInfo/quicklooks/imageDataFormat

diagram =
rlnlage[lataFormat

TIFF greyscale

type | string255

properties isRef 0
con-simp-

tent le

facets | maxLength 255

annotation documentati-TIFF greysca-
onle

element level1Product/productinfo/previewlInfo/quicklooks/imageDataDepth

diagram =
|_|mage[lata[lepth
1Ehit
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-16bit
on

element level1Product/productinfo/previewlInfo/quicklooks/imageDataScaling
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diagram A

L- -iEheaml[l ]
mnermonics For the beams,
Bearn IDs of each bearn fle
For ScanSaR S5C complex
praduct anly

[

imageDataScaling E]_[_..._:E_ SR, DRAFore, DRAAR:
indicates geornetric [ATI)

Sraling and Sarmmma layers inot quad pol
correction of Gls may be channels)

applied and can be different
For each polarisation and
bearn,

ES{:alingFan[:tor

“clipLower

properties isRef 0
con-com-
tent plex

children | polLayer beamID DRAoffset gamma scalingFactor clipUpper clipLower

annotation documentati-Scaling and Gammma correction of QLs may be applied and can be different for each polarisation and
on beam.

element level1Product/productinfo/previewlInfo/quicklooks/imageDataScaling/beamiD

diagram

ranernonics For the bearns,
Bearn IDs of each bearn Ffile
For ScanSAR SSC cornple:
product anly

type | string20
properties isRef 0

con-simp-
tent le

facets | maxLength 20

annotation documentati-mnemonics for the beams. Beam IDs of each beam file for ScanSAR SSC complex product
on only

element level1Product/productinfo/previewInfo/quicklooks/imageDataScaling/DRAoffset

diagram =
DRAofset

SRé, DRAFore, DRAAR:
indicates geormettic (ATI
layers (ot quad pol
channelz)

type | restriction of xs:NMTOKENS



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 76 of 332

properties isRef 0
con-simp-
tent le
facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

annotation documentati-SRA, DRAFore, DRAAft: indicates geometric (ATI) layers (not quad pol chan-
on nels)

element level1Product/productinfo/previewlnfo/quicklooks/imageDataScaling/gamma

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productinfo/previewinfo/quicklooks/imageDataScaling/scalingFactor
diagram = -

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productinfo/previewlnfo/quicklooks/imageDataScaling/clipUpper

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productinfo/previewlnfo/quicklooks/imageDataScaling/clipLower

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productinfo/previewlnfo/quicklooks/imageRaster
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diagram -
B attriputes

......... -
[}
1

numhbherifRows |

numberdfColumns |

Size and spacing rnight differ
Faor quicklocks of ScanSAR - -
S5C bearns but is the same resampling Factor (in pizel)

Far all polarizations. _
—meBIock Length |

(P o B

signs give orientation

“columnBlockLength |

T

norninal projected pizel spacing on
graund [r] For S5Cs

properties isRef 0
con-com-
tent plex

children | numberOfRows numberOfColumns columnBlockLength rowBlockLength rowSpacing columnSpacing projected-
SpacingAzimuth projectedSpacingRange

attributes | Name Type Use Default Fixed Annotation
beamID  string20

annotation documentati-Size and spacing might differ for quicklooks of ScanSAR SSC beams but is the same for all polarisa-
on tions.

element level1Product/productinfo/previewlnfo/quicklooks/imageRaster/numberOfRows

diagram =
rllllnllrerﬂfﬂows

type | xs:int
properties isRef 0

con-simp-
tent le

element level1Product/productinfo/previewlInfo/quicklooks/imageRaster/numberOfColumns

diagram =
|_m|mher0ftolumns

type | xs:int

properties isRef 0
con-simp-
tent le
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element level1Product/productinfo/previewlInfo/quicklooks/imageRaster/columnBlockLength

diagram | =
|_{:1:-IumnBI1:-{:I-i Length

resarmpling Factor (in pixel)

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-resampling factor (in
on pixel)

element level1Product/productinfo/previewInfo/quicklooks/imageRaster/rowBlockLength

diagram =
rrowﬂlock Length

type | xs:float

properties isRef O
con-simp-
tent le

element level1Product/productinfo/previewInfo/quicklooks/imageRaster/rowSpacing

diagram -
=] attributes

— 1 - [
“rowSpacing — | Untts |

secands [s] for S5Cs, reter

- B p——
SN ghvs srErtEen [rn] For projected images.

type | extension of xs:float

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
units documentati-seconds
on [s] for
SSCs,
meter
[m] for
projected
images.
annotation documentati-signs give orientati-
onon

element level1Product/productinfo/previewlInfo/quicklooks/imageRaster/columnSpacing

diagram
J B attributes

Fcolumnﬁpa{:ing [+]— , units

seconds [s] far S5Cs, meter
[rn] For prajected images,
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type | extension of xs:float
properties isRef 0
con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
units documentati-seconds
on [s] for
SSCs,
meter
[m] for
projected
images.

element level1Product/productinfo/previewlnfo/quicklooks/imageRaster/projectedSpacingAzimuth

diagram = - - -
|_|J-r0|ecte{ISpacmgAzlmmh

norninal projected pizel spacing on
ground [rn] For S5Cs

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-nominal projected pixel spacing on ground [m] for
on SSCs

element level1Product/productinfo/previewlInfo/quicklooks/imageRaster/projectedSpacingRange

e “grounditear |
projectedSpacingRange [Tl]—(—"-— = w

properties isRef 0
con-com-
tent plex

children | groundNear groundFar slantRange

element lev-
el1Product/productinfo/previewlnfo/quicklooks/imageRaster/projectedSpacingRange/groundNear

o

type | xs:float

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productinfo/previewinfo/quicklooks/imageRaster/projectedSpacingRange/groundFar
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o

type | xs:float
properties isRef 0

con-simp-
tent le

element lev-
el1Product/productinfo/previewinfo/quicklooks/imageRaster/projectedSpacingRange/slantRange

diagram | =
slamRange

type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/productinfo/previewInfo/compositeQuicklook

diagram =
—rlnlagenataFormat |
TIFF RiGE
compositeCuicklook [%]—(—H-—E——Fimage[mta[lemn |
Calour coded image for dual, 24 hit
twin or quad pal data, For
single pol data it is a rescaled _| L
L of the entire scene, i polLayerCode

1.

which polarization
informnation is coded with
which colour

properties isRef 0
con-com-
tent plex

children | imageDataFormat imageDataDepth polLayerCode

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

element level1Product/productinfo/previewinfo/compositeQuicklook/imageDataFormat

diagram | =
rlnlage[lataFormat

TIFF RGE

type | string255

properties isRef 0
con-simp-

tent le

facets | maxLength 255

annotation documentati-TIFF
on RGB
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element level1Product/productinfo/previewInfo/compositeQuicklook/imageDataDepth

diagram =
J Fimage[mta[lepth
24 bit
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-24
on bit

element level1Product/productinfo/previewlnfo/compositeQuicklook/polLayerCode

diagram = —
polarisation

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

polLayerCode E]—(* =

which palarisation
inforrnation is coded with
which colour

properties isRef 0
con-com-
tent plex
children | polarisation colour

annotation documentati-which polarisation information is coded with which
on colour

element level1Product/productinfo/previewInfo/compositeQuicklook/polLayerCode/polarisation

diagram = ——
polarigation

&9, HH ar HH-A, L

type | string80
properties isRef 0
con-simp-
tent le

facets | maxLength 80

annotation documentati-e.g. HH or HH-VV,
on ...

element level1Product/productinfo/previewInfo/compositeQuicklook/polLayerCode/colour
diagram

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20
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element level1Product/productinfo/previewinfo/browselmage

diagram

Einw:ge:[llataFornmt |

&.3, TIFF aor JPES

browselmage [%]—(—--—

Eimage[lata[lepth |

24bit

properties isRef 0
con-com-
tent plex

children | imageDataFormat imageDataDepth

element level1Product/productinfo/previewinfo/browselmage/imageDataFormat

diagram | =
rlnlage[lataFormat

e.9, TIFF or JPEG

type | string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255

annotation documentati-e.g. TIFF or
on JPEG

element level1Product/productinfo/previewinfo/browselmage/imageDataDepth

diagram =
J Fimage[mta[lepth
24hbit
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-24bit
on

element level1Product/productinfo/previewlnfo/mapPlotFormat

diagram =
mapPlotFormat

&g, PHiG, GIF

type | string255

properties isRef 0
con-simp-

tent le

facets | maxLength 255

annotation documentati-e.g. PNG,
on GIF
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element level1Product/productSpecific

diagram L
complexlmagelnfo

1.
additional infarmation For
SSCs that is alse given For
further processed praducts

productspecific [%]—(—--— b

Specific inforrnation Far
S5Cs, detected and
geocoded products,

=R
=
=
i
[
(5]
=]
=
=

contains the reta data related
to pracise geocoding of level 1
processed SAR products
[EEC, EEC only]

properties isRef 0
con-com-
tent plex

children | complexlmagelnfo projectedimagelnfo geocodedimagelnfo

documentati-Specific information for SSCs, detected and geocoded prod-
on ucts.

annotation

element level1Product/productSpecific/compleximagelnfo
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diagram
. ] attributes

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

[Hz] intetrnediate "output
PRF" used during processing
(ot identical ta the final
spacing for detected
products]

compleximageinfo [%]—

additional inforrnation For

S5 that is alse given For [Hz]
further processed products

—Fslalﬂﬂangeﬂesollnion |

—Fprojec’tetls|m{:ingAzimuth |

[r] rorninal projected picel spacing
—@El— on ground at scene centar
—| projectedspacingRange
[rn]

—FimagetoonlinateTmre |

zera Dopplar

—Fimage[latastarﬂ*ﬁth |

irnage (raw and colurnn)
order and start; COSAR
Files are stored starting with
eatly azinuth, near range

—FquicklookDataStartWith

irnage (rowe and colurn) order
and start: depending on orbit
and look direction, QLs of S5Cs
are fiped or rotated to obtain an
approx, Marth UP, East RIGHT
LG ETENET R

properties isRef 0
con-com-
tent plex

children | commonPRF commonRSF slantRangeResolution projectedSpacingAzimuth projectedSpacingRange imageCoor-
dinateType imageDataStartWith quicklookDataStartWith

attributes | Name Type Use Default Fixed Annotation
beamID  string20

annotation documentati-additional information for SSCs that is also given for further processed prod-
on ucts

element level1Product/productSpecific/compleximagelnfo/commonPRF
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diagram =
commonPRF

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

type | xs:double

properties isRef 0
con-simp-
tent le

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

element level1Product/productSpecific/compleximagelnfo/commonRSF

diagram =
commonPSF

[H]

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-[Hz]
on

element level1Product/productSpecific/compleximagelnfo/slantRangeResolution

diagram | = -
rslalﬁﬂallgeﬂesollmon

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productSpecific/compleximagelnfo/projectedSpacingAzimuth

diagram | = - - -
|_|}r0]et:tetISpa{:mgAzmmth

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

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-[m] nominal projected pixel spacing on ground at scene
on center

element level1Product/productSpecific/compleximagelnfo/projectedSpacingRange
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diagram

projectedSpacingRange [Tl]—(—"-— [=]
[rn]

Eslaml-'!ange

properties isRef 0
con-com-
tent plex

children | groundNear groundFar slantRange

annotation documentati-[m
on]

element level1Product/productSpecific/compleximagelnfo/projectedSpacingRange/groundNear

diagram =
groundtear

type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/productSpecific/compleximagelnfo/projectedSpacingRange/groundFar

o

type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/productSpecific/compleximagelnfo/projectedSpacingRange/slantRange

o

type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/productSpecific/compleximagelnfo/imageCoordinateType

diagram = -
rlnlﬂﬂ&COi}r{llllﬂt-&Tﬂ}&

zera Doppler

type | restriction of string128
properties isRef 0
con-simp-
tent le

facets | maxLength 128
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enumerati-RAW
on
enumerati-ZERODOPPLE
onR
enumerati-UNDEFINED
on

annotation documentati-zero Doppler
on

element level1Product/productSpecific/compleximagelnfo/imageDataStartWith

diagram =
rlniageﬂataﬂtart\*ﬁth

irnage (rawe and colurnm)
order and start: COSAR
Files are stored starting with
eatly azirnuth, near range

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-EARLYAZNEARR
enumerZPi—SARLYAZFARRG
enumerZS—LATEAZNEARRG
enumerZPi—LATEAZFARRG
enumerZS—UNDEFINED
on

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

element level1Product/productSpecific/compleximagelnfo/quicklookDataStartWith

diagram | =
|_{|u|{:klo-:rk DataStartWith

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,

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-EARLYAZNEARR
enumerZPi—SARLYAZFARRG
enumerZPi—LATEAZNEARRG
enumerZPi—LATEAZFARRG
enumerZPi—UNDEFINED
on

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

element level1Product/productSpecific/projectedimagelnfo

diagram

projectedimageinfo [%]—(—--—

For MGDs anly

properties isRef 0
con-com-
tent plex

slamToGroundRangeProjection

slant to groundrange projection palynormial
used over rangel For MGD praducts (at mid
scene)

mappingGridinfo

describes the low resalution
binary file which rmaps
equidistantly sanpled image
coords onta azirmuth and
range tires,

children | slantToGroundRangeProjection mappingGridinfo

annotation documentati-for MGDs
on only

element level1Product/productSpecific/projectedimagelnfo/slantToGroundRangeProjection

diagram

dblPolymom _|
—Fvaliclityl-'!angel‘u‘lin |

—Fvalitlityl-'langel‘u‘lax |

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

slant to groundrange projection palynormial
used over rangel For MGD praducts (at rnid
sceng)

type | dblPolynom

properties isRef 0
con-com-
tent plex

~polynomiallegree |

L- 4= coefficient

[ gttt e i, Ll

e
alF a0+ at*f et + 4+
an*i™n

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

n= polynornialDagres

T T —

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

annotation documentati-slant to groundrange projection polynomial used over rangel for MGD products (at mid sce-

on ne)

element level1Product/productSpecific/projectedimagelnfo/mappingGridinfo
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diagram =
pixelValuell

azirnuth and range tirme [t
and tau)
—|Eimage[!ataFormat |
plain binary
—Fimage[lata[leuth |
mappingGridinfo [%]—(—---—:E_ bitz per pizel = 2*double
dezcribes the low resalution —Fimageﬂtorageﬂnler |
binary Fle which maps
equidistantly sarmpled image pawa by pow
coords onto azimuth and
range times, . -
—| gridReferenceTime
otigin of tire coordinate
system

one For all polarisations,

properties isRef 0
con-com-
tent plex

children | pixelValuelD imageDataFormat imageDataDepth imageStorageOrder gridReferenceTime imageRaster

annotation documentati-describes the low resolution binary file which maps equidistantly sampled image coords onto azimuth and
on range times.

element level1Product/productSpecific/projectedimagelnfo/mappingGridinfo/pixelValuelD

diagram =
pixelValuell

azirnuth and range tirme
and tau)

type | strinq128

properties isRef 0
con-simp-

tent le

facets | maxLength 128

annotation documentati-azimuth and range time (t and
on tau)

element level1Product/productSpecific/projectedimagelnfo/mappingGridinfo/imageDataFormat

diagram =
rlnlage[lataFormat

plain binary

type | string255

properties isRef 0
con-simp-

tent le

facets | maxLength 255
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annotation documentati-plain binary
on

element level1Product/productSpecific/projectedimagelnfo/mappingGridinfo/imageDataDepth

diagram =
J Fimage[mta[lepth
bitz per pirel = 2¥double
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-bits per pixel =
on 2*double

element level1Product/productSpecific/projectedimagelnfo/mappingGridinfo/imageStorageOrder

diagram =
|_|mage5t0raue0rtler

rowy by pow

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-ROWBYRO
on W
enumerati-COLBYCOL
on
enumerati-UNDEFINED
on

annotation documentati-row by row
on

element level1Product/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime

diagram =
- —FtReferenceTimeUTC |

Far the t tirme walues in the
gtid. E.g. the scene azimuth
skart tirme,

—Ftauﬂeferen{:eﬁme |

gridReference Time [T']_(_..._E_ for the tau range time values
in the grid

orgin of tine coordinate

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

reference pixel position in
irnage colurnn, E.g. 1

properties isRef 0
con-com-
tent plex
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children | tReferenceTimeUTC tauReferenceTime refRow refCol

annotation documentati-origin of time coordinate sys-
on tem

element lev-
el1Product/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime/tReferenceTimeU
TC

diagram

Ftﬂeferen{:eTimeUTC

For the ¢ time walues in the
gtid. E.g. the scene azimuth
skart Lirne,

type | xs:dateTime

properties isRef 0
con-simp-
tent le

annotation documentati-for the t time values in the grid. E.g. the scene azimuth start
on time.

element lev-
el1Product/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime/tauReferenceTim
e

diagram = -
|_tauReferem:eT|me

For the tau range time walues
in the grid

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-for the tau range time values in the
on grid

element lev-
el1Product/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime/refRow

o

reference pixel position in an
irnage file row, E.g. 1

type | xs:long
properties isRef 0
con-simp-
tent le

annotation documentati-reference pixel position in an image file row. E.g.
on 1

element level1Product/productSpecific/projectedimagelnfo/mappingGridinfo/gridReferenceTime/refCol
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diagram =
:
reference pixel position in
irnage colurnn, E.g. 1
type | xs:long
properties isRef 0
con-simp-
tent le
annotation documentati-reference pixel position in image column. E.g.
on 1

element level1Product/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster

diagram =
—| numberifRows

—Fnuml}erﬁfﬁolumns |

i Rast —ana— =
imageRaster G— =)

one For all polaksations,

signs give orientation

—|= columnSpacing

properties isRef 0
con-com-
tent plex

children | numberOfRows numberOfColumns rowSpacing columnSpacing

annotation documentati-one for all polarisati-
on ons.

element lev-
el1Product/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster/numberOfRows

diagram | =
rllllnll}erﬂfﬂows

type | xs:int

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster/numberOfColumns

diagram =
rllllnll}erﬂftolumns

type | xs:int
properties isRef 0

con-simp-
tent le

element level1Product/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster/rowSpacing
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o

signs give orientation

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-signs give orientati-
on on

element lev-
el1Product/productSpecific/projectedimagelnfo/mappingGridinfo/imageRaster/columnSpacing

diagram = -
columnSpacing

type | xs:float

properties isRef 0
con-simp-
tent le

element level1Product/productSpecific/geocodedimagelnfo

diagram "
—| geocodingSetup

geacoding Facility

—| mapProjection

UTR ar LIPS, UTM zone,
rnap orgin, scale Factars,
standard parallels of the
projectian, ...

—| geoParameter

frame and scene coordinates
in geagraphic and
cattagraphic coordinates

geocodedimagelnfo $—(*j3—1 elevationData

contains the reta data related inforrnation about used DER
to precise geocoding of lewel 1 data (EEC only)

processed SAR products
[iZEC, EEC anly]

—| mappingGridinfo

describes the law resalution
binary file which rmaps
equidistantly sarnpled irmage
coords onto azirmuth and
range tirmes,

-4 incidenceAngleMaskDescription

'-: DEMCoverageMapDescription

indicates the DEM source For each irmage
pizel [For EECs anly],

properties isRef 0
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con-com-
tent plex

children | geocodingSetup mapProjection geoParameter elevationData mappingGridinfo incidenceAngleMaskDescription
DEMCoverageMapDescription

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

element level1Product/productSpecific/geocodedimagelnfo/geocodingSetup

diagram

—FgeocotlingFa{:ilﬁy |

Specifies the Facility which
generated the geocoded
product (2.9, DLROF)

geocodingSetup E]_(__H_E_—Fsoﬂwareversion |

Specifies the sobware
wersion with which the
geocoded product was
generated

geocoding Facility

—Fgenerationﬂagﬁll‘u‘l

Aag For GIM generation

properties isRef 0
con-com-
tent plex

children | geocodingFacility softwareVersion generationFlagGIM

annotation documentati-geocoding facili-
onty

element level1Product/productSpecific/geocodedimagelnfo/geocodingSetup/geocodingFacility

diagram = - —
rgeocotlmgFa{:lllty

Specifies the Facility which
generated the geocodad
product (2., DLROF)

type | string80
properties isRef 0
con-simp-
tent le

facets | maxLength 80

annotation documentati-Specifies the facility which generated the geocoded product (e.g.
on DLROP)

element level1Product/productSpecific/geocodedimagelnfo/geocodingSetup/softwareVersion

diagram = -
rsoﬂwareVersmn

Specifies the sabware
version with which the
geocoded praduct was
generated

type | string20
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properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-Specifies the sotware version with which the geocoded product was generat-
on ed

element level1Product/productSpecific/geocodedimagelnfo/geocodingSetup/generationFlagGIM

diagram | = -
|_generat|-:-nFIauGIM

fAlag Far GIM generation

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-flag for GIM generati-
on on

element level1Product/productSpecific/geocodedimagelnfo/mapProjection

diagram =
E —Fueotleti{:[latuml[l |

name of reference ellipsoid

IAGSE)

~projectionlD

map projection desceptor:
UTM or UPS

Projecti e '1-60" For UTM, 'north' fsouth’
mapProjection EI—( :E|— e

UTM or UPS, UTM zone,

rnap arigin, scale Factars, _| projectionCenter
standard parallels of the
prajection, .. geagraphic coordinates of

projection center

Falze easting J northing

= scaleFactor

scale Factar at the central
retidian (2. 0,9996 far
LT

properties isRef 0
con-com-
tent plex

children | geodeticDatumiD projectionlID zonelD projectionCenter mapOrigin scaleFactor

annotation documentati-UTM or UPS, UTM zone, map origin, scale factors, standard parallels of the projection,
on ...

element level1Product/productSpecific/geocodedimagelnfo/mapProjection/geodeticDatumID
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diagram = -
rgeotletlc[latuml[l
narne of reference ellipsoid
(e
type | string20
properties isRef 0
con-simp-
tent le
facets | maxLength 20
annotation documentati-name of reference ellipsoid

on (WGS84)

element level1Product/productSpecific/geocodedimagelnfo/mapProjection/projectioniD

diagram = ——
projectionlD

map projection descriptor;
UTK ar LIPS

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-map projection descriptor: UTM or
on UPS

element level1Product/productSpecific/geocodedimagelnfo/mapProjection/zonelD

diagram

'1-60" For LT, "north'"south’
Far LIPS

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-'1-60' for UTM, 'north'/'south’ for
on UPS

element level1Product/productSpecific/geocodedimagelnfo/mapProjection/projectionCenter

diagram

geographical longitude,
positive towards east

projectionCenter E]_(_..._ =

geographic coordinates of
prajection center

geographical latitude, per
deFault 0_ For LITM

properties isRef 0
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con-com-
tent plex

children | longitude latitude

annotation documentati-geographic coordinates of projection cen-
on ter

element level1Product/productSpecific/geocodedimagelnfo/mapProjection/projectionCenter/longitude

o

geographical longitude,
positive towards east

type | longitudeDegType
properties isRef 0

con-simp-
tent le

facets | mininclusive -180
maxinclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element level1Product/productSpecific/geocodedimagelnfo/mapProjection/projectionCenter/latitude

diagram

geoqgraphical latitude, per
default 0_ For UTM

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90
maxinclusi-90
ve

annotation documentati-geographical latitude, per default 0_ for
on UTM

element level1Product/productSpecific/geocodedimagelnfo/mapProjection/mapOrigin

diagram = -
easting

CO0.000 rreters at central

reridian (LITRT

Falze easting [ northing = -
northing

0 rneters at equator For
nottharm harnisphare,
10,000,000 rrekers at
equator far southem
hernisphere

properties isRef 0
con-com-
tent plex
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children | easting northing

annotation documentati-false easting / nort-
on hing

element level1Product/productSpecific/geocodedimagelnfo/mapProjection/mapOrigin/easting

diagram =
:

C00.000 rneters at central
retidian (LK)

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-500.000 meters at central meridian
on (UTM)

element level1Product/productSpecific/geocodedimagelnfo/mapProjection/mapOrigin/northing

diagram =
:

0 meters at equatar for
notthern hernisphere,
10,000,000 rreters at
equatar For southern
hernisphere

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-0 meters at equator for northern hemisphere, 10.000.000 meters at equator for southern hemi-
on sphere

element level1Product/productSpecific/geocodedimagelnfo/mapProjection/scaleFactor

diagram =

scale Factar at the central
rnetdian (2. 0,9396 far
LITR

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-scale factor at the central meridian (e.g 0,9996 for
on UTM)

element level1Product/productSpecific/geocodedimagelnfo/geoParameter



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 99 of 332

diagram

—| frameCoordsGeosgraphic

geographic Frame coordinates

—| frameCoordsCartographic

cartographic Frarne coordinates

—| sceneCoordsGeographic

geographic scene coordinates (these

are the sare as the ones given in
geoParameter [T‘]—@EI— seanelnfo)

frarne and scene coordinates -
—| sceneCoordsCartographic

in gengraphic and
cattographic coordinates

cartographic scene coordinates

—| sceneCenterCoordsGeographic

geographic center coordinates

—| scelleCenterCoortlsCartouraphi{:

cartographic center coordinates

—Fimageﬂesamplingl‘u‘letlm-tl |

used interpolation For irage
resampling, ©ne of MM, BL, ©C

properties isRef 0
con-com-
tent plex

children | pixelSpacing frameCoordsGeographic frameCoordsCartographic sceneCoordsGeographic sceneCoordsCartogra-
phic sceneCenterCoordsGeographic sceneCenterCoordsCartographic imageResamplingMethod

annotation documentati-frame and scene coordinates in geographic and cartographic coordi-
on nates

element level1Product/productSpecific/geocodedimagelnfo/geoParameter/pixelSpacing

diagram

pixelSpacing E]—(* =

Ena:rrthing

properties isRef 0
con-com-
tent plex

children | easting northing

element level1Product/productSpecific/geocodedimagelnfo/geoParameter/pixelSpacing/easting

type | xs:float

properties isRef 0
con-simp-
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tent le

element level1Product/productSpecific/geocodedimagelnfo/geoParameter/pixelSpacing/northing
diagram

type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic

diagram = -
—|_u|1|1erLeftLongltu{Ie |

geographical longitude,
positive towards east

—Fll|}|:-erLeftLatitu-cle |

geagraphical latitude,
positive taveards north

—Fu|1|1erRiuhtLongitutle |

geographical longitude,
positive taveards east

—FupperﬂiuhtLatitutle |

. geographical latitude
frameCoordsGeographic [Tl]—(—--—:EI— positive towards north

geagraphic frame coordinates

—FlowerﬂigmLongitutle |

geagraphical langitude,
positive tavards east

—FlowerﬂigmLaﬁtutle |

geographical latitude,
positive taveards north

—FlowerLeﬁLonuitmle |

geographical longitude,
positive tawards east

—FlowerLeﬂLaﬁtmle |

geographical latitude,
positive taveards north

properties isRef 0
con-com-
tent plex

children | upperLeftLongitude upperLeftLatitude upperRightLongitude upperRightLatitude lowerRightLongitude lower-
RightLatitude lowerLeftl ongitude lowerL eftL atitude

annotation documentati-geographic frame coordina-
on tes

element lev-
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el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperLeftLon
gitude

diagram = .
|_u|:-|1erLeftLo-ngltu{Ie

geoqgraphical longitude,
positive towards east

type | longitudeDegType

properties isRef 0
con-simp-
tent le

facets | minInclusive -180
maxlInclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperLeftLatit
ude

diagram = .
|_u|1|:-erLeftLatltutle

geographical latitude,
positive tawards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90
maxInclusi-90
ve

annotation documentati-geographical latitude, positive towards
on north

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperRightLo
ngitude

diagram = - .
|_u|:-|1erR|glrtLongltu{Ie

geographical longitude,
positive towards eask

type | longitudeDegType

properties isRef 0
con-simp-
tent le

facets | minInclusive -180
maxInclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east
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element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperRightLat
itude

diagram

|§u|:-|:rerRiglrtLatitutle

geoqgraphical latitude,
positive towards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90
maxinclusi-90
ve

annotation documentati-geographical latitude, positive towards
on north

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerRightLo
ngitude

diagram | = - -
rlowerﬂlglﬂLongltmle

geographical longitude,
positive bowards east

type | longitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -180
maxinclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerRightLat
itude

diagram

Flowerl-'!igl'ltLatitucle

geoqgraphical latitude,
positive towards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90
maxinclusi-90
ve

annotation documentati-geographical latitude, positive towards
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on north

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerLeftLon
gitude

diagram = -
rlowerLeﬂLongmule

geographical longitude,
positive towards east

type | longitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -180
maxInclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerLeftLatit
ude

diagram = .
rlowerLeﬂLatrtutle

geographical latitude,
positive tawards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | miniInclusive -90
maxInclusi-90

ve

annotation documentati-geographical latitude, positive towards
on north

element level1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic
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diagram = -
—|_l.||1|:-erLeftEas’tmg |

cattographic Frame
coordinate easting

—FupperLeﬂHorthing |

cartographic frame
coatdinate northing

—Fupperl-'!iulrtEas‘tinu |

geographic frame coordinate
&asting

—Fllppnf:rﬂiglrttlorthing |

- cattographic frame
frameCoordsCartographic E]—(—'"—:E'— ,:,:,,:,,,d?nafe northing

cartographic frame coordinates

—FlowerﬂiglrtEasting |

geographic frame coordinate
easting

—Flowerﬂiulrttlorthing |

cattographic Frame
coordinate notthing

—FlowerLeﬂEasﬁng |

geographic frame coordinate
aasting

—FlowerLeﬂHorthing |

cattographic Frame
coardinate northing

properties isRef 0
con-com-
tent plex

children | upperLeftEasting upperLeftNorthing upperRightEasting upperRightNorthing lowerRightEasting lowerRightNorth-
ing lowerLeftEasting lowerLeftNorthing

annotation documentati-cartographic frame coordina-
on tes

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperLeftEa
sting

diagram = -
|_u|1|:-erLeftEas’tmg

cattographic Frame
coordinate easting

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic frame coordinate eas-
on ting
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element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperLeftNo
rthing

diagram

FtlpperLeﬂHorﬂling

cartographic frame
coordinate northing

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic frame coordinate nort-
on hing

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperRightE
asting

diagram

|§u|:-|1erRiglrtEasting

geagraphic Frarne coordinate
aasting

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-geographic frame coordinate eas-
on ting

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/upperRightN
orthing

diagram

Ftu:-perﬂiglrﬂlorthing

cartographic Frame
coatdinate northing

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic frame coordinate nort-
on hing

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/lowerRightE
asting

diagram

Flowerﬂingasﬁng

geagraphic Frarne coordinate
aasting
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type | xs:double
properties isRef 0
con-simp-
tent le
annotation documentati-geographic frame coordinate eas-
on ting

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/lowerRightN
orthing

diagram = - -
rlowerﬂlglrtﬂorthmg

cattagraphic frame
coardinate northing

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic frame coordinate nort-
on hing

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/lowerLeftEas
ting

diagram | = -
rlowerLeﬂEastmg

geoqgraphic Frarne coordinate
easking

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-geographic frame coordinate eas-
on ting

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsCartographic/lowerLeftNor
thing

diagram = -
rlowerLeﬂHorthmg

cattagraphic frame
coardinate northing

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic frame coordinate nort-
on hing
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element level1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic

diagram =
J —|: upperLeftLongitude |

geographical longitude,
positive towards east

—FupperLeﬂLaﬁtutle |

geographical latitude,
positive toweards north

—Fu|}|1erl-':iuhtLongitu{Ie |

geagraphical langitude,
positive taveards east

—FupperﬂiglﬂLaﬁtutle |

. geographical latitude
seeneCoordsGeographic [Tl:l—(—m—jzl— positive towards nirth

geagraphic scene coordinates (these = - -
are the sarme as the ones given in —rlﬂwerﬂlﬂlﬂl-ﬂllﬂltllﬂ'& |
scenelnfa)l

geographical longitude,
positive toweards east

—FlowerﬂigmLaﬁtmle |

geagraphical latitude,
positive taveards north

—FlowerLeﬂLongitutle |

geographical longitude,
positive taveards east

—FlowerLeﬂLaﬁtutle |

geographical latitude,
positive tawards north

properties isRef 0
con-com-
tent plex

children | upperLeftLongitude upperLeftLatitude upperRightLongitude upperRightLatitude lowerRightLongitude lower-
RightL atitude lowerLeftLongitude lowerL eftLatitude

annotation documentati-geographic scene coordinates (these are the same as the ones given in sceneln-
on fo)

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperLeftLon
gitude

diagram | = .
|_u|1|1erLeﬂL0ngltutle

geographical longitude,
positive towards east

type | longitudeDegType

properties isRef 0
con-simp-
tent le



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 108 of 332

facets | minInclusive -180
maxlInclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperLeftLatit
ude

diagram = .
|_u|1|:-erLeftLatltutle

geographical latitude,
positive tawards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90
maxInclusi-90
ve

annotation documentati-geographical latitude, positive towards
on north

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperRightLo
ngitude

diagram = - .
|_u|:-|1erR|glrtLongltu{Ie

geographical longitude,
positive towards eask

type | longitudeDegType

properties isRef 0
con-simp-
tent le

facets | minInclusive -180
maxInclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperRightLa
titude

diagram

|§u|1|:-erRiglrtLatitu{Ie

geographical latitude,
positive tawards north

type | latitudeDegType

properties isRef 0
con-simp-
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tent le

facets | mininclusive -90
maxinclusi-90
ve

annotation documentati-geographical latitude, positive towards
on north

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerRightLo
ngitude

diagram | = - -
rlowerﬂlglﬂLongltmle

geographical longitude,
positive bowards east

type | longitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -180
maxinclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerRightLat
itude

diagram

Flowerl-'!igl'ltLatitucle

geoqgraphical latitude,
positive towards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90
maxinclusi-90
ve

annotation documentati-geographical latitude, positive towards
on north

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerLeftLon
gitude

diagram | = -
rlowerLeﬂLongmule

geographical longitude,
positive towards east

type | longitudeDegType
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properties isRef 0
con-simp-
tent le

facets | mininclusive -180
maxinclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerLeftLatit
ude

diagram | = -
rlowerLeﬂLatrtutle

geographical latitude,
positive towards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90
maxinclusi-90
ve

annotation documentati-geographical latitude, positive towards
on north

element level1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic
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diagram = -
—|_u|1|1erLeftEastmg |

cartagraphic frarne
coordinate easting

—FupperLeﬁHorthing |

cartographic frame
coordinate northing

—FupperﬂightEas‘ting |

geographic Frame coordinate
&asting

—Fupperﬂighﬂlorthing |

. cartagraphic frarme
sceneCoordsCartographic E]—(—“'—:E'— coordinate northing

cartographic scene coordinates

—F lowerRightEasting |

geagraphic Frame coordinate
easting

—Flowerﬂiulmlorthing |

cartagraphic frarne
coordinate notthing

—FlowerLeﬂEasﬁng |

geographic Frame coordinate
easting

—FlowerLeﬂHorthing |

cartographic frarne
coordinate northing

properties isRef 0
con-com-
tent plex

children | upperLeftEasting upperLeftNorthing upperRightEasting upperRightNorthing lowerRightEasting lowerRightNorth-
ing lowerLeftEasting lowerLeftNorthing

annotation documentati-cartographic scene coordina-
on tes

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperLeftEa
sting

diagram = -
|_u|1|:-erLeftEas’tmg

cattographic Frame
coordinate easting

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic frame coordinate eas-
on ting
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element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperLeftNo
rthing

diagram

FtlpperLeﬂHorﬂling

cartographic frame
coordinate northing

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic frame coordinate nort-
on hing

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperRightE
asting

diagram

|§u|:-|1erRiglrtEasting

geagraphic Frarne coordinate
aasting

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-geographic frame coordinate eas-
on ting

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/upperRightN
orthing

diagram

Ftu:-perﬂiglrﬂlorthing

cartographic Frame
coatdinate northing

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic frame coordinate nort-
on hing

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/lowerRightE
asting

diagram

Flowerﬂingasﬁng

geagraphic Frarne coordinate
aasting
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type | xs:double
properties isRef 0
con-simp-
tent le
annotation documentati-geographic frame coordinate eas-
on ting

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/lowerRightN
orthing

diagram = - -
rlowerﬂlglrtﬂorthmg

cattagraphic frame
coardinate northing

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic frame coordinate nort-
on hing

element lev-

el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/lowerLeftEa
sting

diagram | = -
rlowerLeﬂEastmg

geoqgraphic Frarne coordinate
easking

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-geographic frame coordinate eas-
on ting

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsCartographic/lowerLeftNo
rthing

diagram

FlowerLeﬂHorthing

cattagraphic frame
coardinate northing

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic frame coordinate nort-
on hing
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element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsGeographic

diagram = .
cemterCoordLongitude |

geographical longitude, pasitive
toweards east

sceneCenterCoordsGeographic ['l]_(_..._

geographic center coordinates = -
centerCoordLatitude |

geographical latitude, pasitive
tonards narth

properties isRef 0
con-com-
tent plex

children | centerCoordLongitude centerCoordLatitude

annotation documentati-geographic center coordina-
on tes

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsGeographic/center
CoordLongitude

diagram | = -
|_{:enterC00r{ILongltutle

geoqgraphical longitude, positive
taowyards east

type | longitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -180
maxinclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsGeographic/center
CoordLatitude

diagram

FcenterCoonlLatitutle

geographical latitude, positive
tawyards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90
maxinclusi-90
ve

annotation documentati-geographical latitude, positive towards
on north
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element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsCartographic

diagram = .
cemterCoordEasting |

cartographic center
coordinate easting

sceneCenterCoordsCartographic E]_(_..._

cattagraphic center coordinates = -
cemterCoordiorthing |

cartographic center coordinate
niorthing

properties isRef 0
con-com-
tent plex

children | centerCoordEasting centerCoordNorthing

annotation documentati-cartographic center coordina-
on tes

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsCartographic/cente
rCoordEasting

diagram | = -
|_{:enterC00r{IEastmg

cartographic center
coardinate easting

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-cartographic center coordinate eas-
on ting

element lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsCartographic/cente
rCoordNorthing

diagram

Fcentertoonltlorthing

cattagraphic center coordinate
notthing

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-cartographic center coordinate nort-
on hing

element level1Product/productSpecific/geocodedimagelnfo/geoParameter/imageResamplingMethod
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diagram = -
|_|mageﬂesamplmgl'u'l-etlmtl

used interpolation For image
resarnpling, One of MM, BI CC

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-used interpolation for image resampling. One of: NN, BI,
on CC

element level1Product/productSpecific/geocodedimagelnfo/elevationData

diagram

—FDEM-DB-COM&M\Jersion |

specifies the version af DEM-DE
content which was used far
Geocading

—Fminimumﬂeigm |

elevationData [ ==
- rinirnuri height of CEM

infarrnation about used DEM

rmean height of DEM

—FmaximumHeight |
mazirnurn height of DEM

properties isRef 0
con-com-
tent plex

children | DEM-DB-ContentVersion minimumHeight meanHeight maximumHeight

annotation documentati-information about used DEM data (EEC
on only)

element level1Product/productSpecific/geocodedimagelnfo/elevationData/DEM-DB-ContentVersion

diagram = "
|_[IIEM-[IIB-C0|rtenWersmn

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

type | extension of string80
properties isRef 0
con-com-
tent plex

facets | maxLength 80

annotation documentati-specifies the version of DEM-DB content which was used for Ge-
on ocoding

element level1Product/productSpecific/geocodedimagelnfo/elevationData/minimumHeight
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diagram = -
|_mm|ml.|mH-e|gIrt

rinirnurn height of DEM

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-minimum height of
on DEM

element level1Product/productSpecific/geocodedimagelnfo/elevationData/meanHeight

diagram | = -
meanHeight

rnean height of DEM

type | xs:float
properties isRef 0

con-simp-
tent le

annotation documentati-mean height of
on DEM

element level1Product/productSpecific/geocodedimagelnfo/elevationData/maximumHeight
diagram |§

maximumHeight

rnaxirurn height of DEM

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-maximum height of
on DEM

element level1Product/productSpecific/geocodedimagelnfo/mappingGridinfo
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diagram =
pixelValuell

azirnuth and range tirme [t
and tau)
—|Eimage[!ataFormat |
plain binary
—Fimage[lata[leuth |
mappingGridinfo [%]—(—---—:E_ bitz per pizel = 2*double
describes the low resalution —Fimageﬂtorageﬂnler |
binary Fle which maps
equidistantly sarmpled image pawa by pow
coords onto azimuth and
range times, . -
—| gridReferenceTime
otigin of tire coordinate
system

one For all polarisations,

properties isRef 0
con-com-
tent plex

children | pixelValuelD imageDataFormat imageDataDepth imageStorageOrder gridReferenceTime imageRaster

annotation documentati-describes the low resolution binary file which maps equidistantly sampled image coords onto azimuth and
on range times.

element level1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/pixelValuelD

diagram =
pixelValuell

azirnuth and range tirme
and tau)

type | strinq128

properties isRef 0
con-simp-

tent le

facets | maxLength 128

annotation documentati-azimuth and range time (t and
on tau)

element level1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/imageDataFormat

diagram =
rlnlage[lataFormat

plain binary

type | string255

properties isRef 0
con-simp-

tent le

facets | maxLength 255
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annotation documentati-plain binary
on

element level1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/imageDataDepth

diagram =
J Fimage[mta[lepth
bitz per pirel = 2¥double
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-bits per pixel =
on 2*double

element level1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/imageStorageOrder

diagram =
|_|mage5t0raue0rtler

rowy by pow

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-ROWBYRO
on W
enumerati-COLBYCOL
on
enumerati-UNDEFINED
on

annotation documentati-row by row
on

element level1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime

diagram =
- —FtReferenceTimeUTC |

Far the t tirme walues in the
gtid. E.g. the Frame azirnuth
skart tirme,

—Ftauﬂeferen{:eﬁme |

gridReference Time [T']_(_..._E_ for the tau range time values
in the grid

orgin of tine coordinate

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

reference pixel position in
irnage colurnn, E.g. 1

properties isRef 0
con-com-
tent plex
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children | tReferenceTimeUTC tauReferenceTime refRow refCol

annotation documentati-origin of time coordinate sys-
on tem

element lev-

el1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime/tReferenceTime
uTC

diagram

Ftﬂeferen{:eTimeUTC

For the & time walues in the
gid. E.g. the Frarme azirnuth
skart Lirne,

type | xs:dateTime

properties isRef 0
con-simp-
tent le

annotation documentati-for the t time values in the grid. E.g. the frame azimuth start
on time.

element lev-

el1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime/tauReferenceTim
e

diagram = -
|_tauReferem:eT|me

For the tau range time walues
in the grid

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-for the tau range time values in the
on grid

element lev-
el1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime/refRow

o

reference pixel position in an
irnage file row, E.g. 1

type | xs:long
properties isRef 0
con-simp-
tent le

annotation documentati-reference pixel position in an image file row. E.g.
on 1

element level1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/gridReferenceTime/refCol
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diagram =
:
reference pixel position in
irnage colurnn, E.g. 1
type | xs:long
properties isRef 0
con-simp-
tent le
annotation documentati-reference pixel position in image column. E.g.
on 1

element level1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster

diagram =
—| numberifRows

—Fnuml:-erﬂftolumns |

et B— (=

one For all polaksations, in pizel of the 'EIjE':":':'djEd
imnage raster, Signs give
orentation

—|= columnSpacing

properties isRef 0
con-com-
tent plex

children | numberOfRows numberOfColumns rowSpacing columnSpacing

annotation documentati-one for all polarisati-
on ons.

element lev-
el1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster/numberOfRows

diagram

Fllunll}&rﬂfﬂows

type | xs:int

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster/numberOfColumns

diagram

Fllumh&rﬂfﬁﬂlumns

type | xs:int

properties isRef 0
con-simp-
tent le
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element level1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster/rowSpacing

o

in pixel of the geocodad
image raster, Signs give
orientation

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-in pixel of the geocoded image raster. Signs give orientati-
onon

element lev-
el1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/imageRaster/columnSpacing

diagram | = -
columnSpacing

type | xs:float

properties isRef 0
con-simp-
tent le

element level1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription

diagram =
pixelValuelD

local incidence angle and
shadowe-layower Aags

—Fimage[lataFormat |

incidenceAngleMaskDeseription El—(—“'—:E'— GeoTIFF
GIM Forrnat (For EECs onlbyl,

—Fimage[lata[lepth |

1Ebits per pivel

Fmmmm———

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

properties isRef 0
con-com-
tent plex

children | pixelValuelD imageDataFormat imageDataDepth imageRaster

annotation documentati-GIM format (for EECs
on only).

element lev-
el1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/pixelValuelD
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diagram =
pixelValuelD
local incidence angle and
shadow-layowver ags
type | strinq128
properties isRef 0
con-simp-
tent le
facets | maxLength 128
annotation documentati-local incidence angle and shadow-layover

on flags

element lev-
el1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageDataFormat

diagram | =
rlnlage[lataFormat

GeaTIFF

type | string255

properties isRef 0
con-simp-

tent le

facets | maxLength 255

annotation documentati-Geo-
on TIFF

element lev-
el1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageDataDepth

diagram =
|_|mage[lata[lepth

1Ebits per piel

type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-16bits per pixel
on

element lev-
el1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster

diagram =
number{fRows |

T

~ numberfColumns |

| imageRaster E———(~—]]

one For all polarisations, Has . . : -
the sare dirmensions as the signs give orentation

geacoded image. _
—|‘ columnSpacing
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properties isRef 0
con-com-
tent plex

children | numberOfRows numberOfColumns rowSpacing columnSpacing

annotation documentati-one for all polarisations. Has the same dimensions as the geocoded im-
on age.

element lev-

el1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster/number
OfRows

diagram |§

numberifRows

type | xs:int

properties isRef 0
con-simp-
tent le

element lev-

el1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster/number
OfColumns

diagram =
|_nun'|l:-er0’ftolunms

type | xs:int

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster/rowSpa
cing

diagram = -
rowspacing

signs give orientation

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-signs give orientati-
onon

element lev-
el1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageRaster/column
Spacing

diagram | = -
columnSpacing

type | xs:float
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properties isRef 0
con-simp-
tent le

element level1Product/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription

diagram =
pixelValuelD

CEM sources codes

—Fimage[la'taFormat |

DEMCoverageMapDescription [Tl]—[—u-—:EI— GecTIFF

indicates the DEM zaurce For each image —Fimage[la'ta[lep‘th |
pixel [For EECs only].

16 bit

-+ imageRaster

Femmmm———

one far all polarizations, Has
the sarme dimensions as the
geocoded image.,

properties isRef 0
con-com-
tent plex

children | pixelValuelD imageDataFormat imageDataDepth imageRaster

annotation documentati-indicates the DEM source for each image pixel (for EECs
on only).

element level1Product/productSpecific/geocodedimagelnfo/ DEMCoverageMapDescription/pixelValuelD

diagram | =—
pixelValuelD

DEM sources codes

type | string128

properties isRef 0
con-simp-

tent le

facets | maxLength 128

annotation documentati-DEM sources
on codes

element lev-
el1Product/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageDataFormat

diagram =
rlnlage[lataFormat

GeaTIFF

type | string255

properties isRef 0
con-simp-

tent le

facets | maxLength 255
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annotation documentati-Geo-
on TIFF
element lev-
el1Product/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageDataDepth
diagram Fimage[lata[lepth
15 hit
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-16
on bit

element level1Product/productSpecific/geocodedimagelnfo/ DEMCoverageMapDescription/imageRaster

diagram

—|; numberfRows |

—Fnuml}erﬁfﬁolunms |

| imageRaster F——{~—]]

one For all polarsations, Has . . . :
the zarme dirmensions as the SIQns give oMentakion

geocoded image., _
—|‘ columnspacing

properties isRef 0
con-com-
tent plex

children | numberOfRows numberOfColumns rowSpacing columnSpacing

annotation documentati-one for all polarisations. Has the same dimensions as the geocoded im-
on age.

element lev-
el1Product/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/numberOf
Rows

diagram =
rllllnll}&rﬂfﬂﬂ-ws

type | xs:int

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/numberOf
Columns

diagram =
rllllnll}erﬂftolumns
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type | xs:int
properties isRef 0

con-simp-
tent le

element lev-
el1Product/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/rowSpaci

ng

o

signs give orientation

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-signs give orientati-
onon

element lev-
el1Product/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageRaster/columnSp
acing

diagram | = -
columnSpacing

type | xs:float

properties isRef 0
con-simp-
tent le

element level1Product/setup

diagram

Order requests Far PSP
leading ta the fnal praduct

Praducts identifieres,

Sereening and processing generation tirmes and
chain setup and contral wersions of data used For L1B
pararmetets, input data and Pracessing

relewant software used,

—| processingsteps

histary of software
cormponents used to
generate this praduct

properties isRef 0
con-com-
tent plex

children | orderinfo inputData processingSteps

annotation documentati-Screening and processing chain setup and control parameters, input data and relevant software
on used.
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element level1Product/setup/orderinfo

diagram =

L1B-S&R

—FprocessingPriorﬂy |
e, MET

Eorhit.ﬂ.ccuracy

REFE Ffor reference
PRED For predicted
QUKL For quickloalk
R&PD Far rapid
SZIE For science

—Fsceneﬂpeciﬁ{:aﬁon |

ither start + stop time or
scene coordinates

--Eflook[lirection ;
left | right
e "
Owder requests for PSP F- -ifalItennaﬂeceivetmrﬁguration :
leading to the Anal product [ e S S e e S e S S e ST
SRA | DRA
—Epolarisaﬁonl‘u‘lotle |

single | dual | twin | quad

Bearn identification

—|E|1rmluct‘u'arialrt |

—Fresolution\fariant |

. “projection

- -i userlbata

'
r
'
]
'
L

L- -EEprocGainAttenuation

1
[
[
|

properties isRef 0
con-com-
tent plex

children | orderType processingPriority orbitAccuracy sceneSpecification orderedScene imagingMode lookDirection anten-
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naReceiveConfiguration polarisationMode polList elevationBeamConfiguration productVariant resolutionVariant
projection geocodingOrder userData procGainAttenuation

annotation documentati-Order requests for PSP leading to the final prod-
on uct

element level1Product/setup/orderinfo/orderType

diagram | =

L1B-S&R

type | string128

properties isRef 0
con-simp-
tent le

facets | maxLength 128

annotation documentati-L1B-
on SAR

element level1Product/setup/orderinfo/processingPriority

diagram | = - —
|_|:-r1:r{:essmgPrlontg..r

e.q, MET

type | string20
properties isRef 0

con-simp-
tent le

facets | maxLength 20

annotation documentati-e.g.
on NRT

element level1Product/setup/orderinfo/orbitAccuracy

diagram = -
orbitAccuracy

REFE For referance
PREL: For predicted
QUEL Far quicklook
F&PD Far rapid
SCIE For science

type | restriction of xs:NMTOKEN

properties isRef 0
con-simp-
tent le

facets enumerati-REFE
on
enumerati-PRED
on
enumerati-QUKL
on
enumerati-RAPD
on
enumerati-SCIE
on
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enumerati-UNDEFINE
on D

annotation documentati-REFE for refer-

on ence
PRED for predict-
ed
QUKL for quick-
look
RAPD for rapid
SCIE for science

element level1Product/setup/orderinfo/sceneSpecification

diagram | = - -
|_5{:ene5|1eclﬁ{:atlon

either start + stop time or
scene coordinates

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-COORDS
on
enumerati-TIME
on
enumerati-CENTERCOORD
onS
enumerati-UNDEFINED
on

annotation documentati-either start + stop time or scene coordi-
on nates

element level1Product/setup/orderinfo/orderedScene

diagram ittt |
-+ sceneCenterCoord

Far spotlight mode, Given
For lacalisation accuracy

h
1
1
1
:
1 :
orderedScene E]_(_«'E}:E_ _: assessment only since ane
!
1
1
!
1
1

datatake corresponds ta one
scene,

zera Doppler tirnes as given
or derived For the ordered
scene coords

properties isRef 0
con-com-
tent plex

children | sceneCenterCoord sceneExtent

element level1Product/setup/orderinfo/orderedScene/sceneCenterCoord



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public - Page: 131 of 332

diagram

geagraphical latitude ,
positive tawards north

sceneCenterCoord EI—(—"-— [=]

For spotlight mode, Given
For localization accuracy
assessrnent only since one
datatake conesponds to ane
sCene,

geographical longitude,
positive towards east

L -“eenterCoordHeight |

properties isRef 0
con-com-
tent plex

children | lat lon centerCoordHeight

annotation documentati-For spotlight mode. Given for localisation accuracy assessment only since one datatake corresponds to
on one scene.

element level1Product/setup/orderinfo/orderedScene/sceneCenterCoord/lat

diagram

geoqgraphical latitude ,
positive towards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90

maxInclusi-90
ve

annotation documentati-geographical latitude , positive towards
on north

element level1Product/setup/orderinfo/orderedScene/sceneCenterCoord/lon

diagram

geographical longitude,
positive towards east

type | longitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -180
maxinclusi-180
ve

annotation documentati-geographical longitude, positive towards
on east

element level1Product/setup/orderinfo/orderedScene/sceneCenterCoord/centerCoordHeight
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diagram = -
rcelﬂerCoor{IHelgm

type | xs:double

properties isRef 0
con-simp-
tent le

element level1Product/setup/orderinfo/orderedScene/sceneExtent

diagram = .
startTimeUTC

scenebxtent [

zera Doppler tires as given stopTimeUTC

or derived For the ordered
scene coords

properties isRef 0
con-com-
tent plex

children | startTimeUTC stopTimeUTC

annotation documentati-zero Doppler times as given or derived for the ordered scene
on coords

element level1Product/setup/orderinfo/orderedScene/sceneExtent/startTimeUTC

diagram = -
startTimeUTC

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/setup/orderinfo/orderedScene/sceneExtent/stopTimeUTC
diagram = -

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/setup/orderinfo/polList

#

properties isRef 0
con-com-
tent plex

children | polLayer
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element level1Product/setup/orderinfo/elevationBeamConfiguration

diagram | = - -
|_ele'u'ath:rnBeamConﬁguratlon

Beearn identification

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-Beam identificati-
on on

element level1Product/setup/orderinfo/productVariant

diagram | = -
productVariant |

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SSC

on
enumerati-MGD

on
enumerati-GEC

on
enumerati-EEC

on
enumerati-UNDEFINE

on D

element level1Product/setup/orderinfo/resolutionVariant

diagram | = - -
rresolutmnVanmﬂ

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SE
on
enumerati-RE
on
enumerati-UNDEFINE
on D

element level1Product/setup/orderinfo/projection
di =

type | restriction of xs:NMTOKENS
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properties isRef 0
con-simp-
tent le

facets enumerati-GROUNDRANGE
on
enumerati-SLANTRANGE
on
enumerati-UNDEFINED
on
enumerati-MAP
on

element level1Product/setup/orderinfo/geocodingOrder

diagram IZTmmm o s mm oo
-+ mapProjection |
geocoded products; AUTO,
UTM or UPS projection
preferad For transition zones

-
r-a- countrylD

geocodingOrder E]—(‘“":E"

far geacading

-+ datumliD :

Far geocading

properties isRef 0
con-com-
tent plex

children | mapProjection countrylD datumID

element level1Product/setup/orderinfo/geocodingOrder/mapProjection

diagram = ——
mapProjection

geacoded products: AUTC,
UTM or UPS projection
prefered For transition zones

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-UTM

on
enumerati-UPS

on
enumerati-UNDEFINE

on D
enumerati-AUTO

on

annotation documentati-geocoded products: AUTO, UTM or UPS projection prefered for transition
on zones

element level1Product/setup/orderinfo/geocodingOrder/countrylD

diagram | =

far geocading
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type | string128

properties isRef 0
con-simp-

tent le

facets | maxLength 128

annotation documentati-for ge-
on ocoding

element level1Product/setup/orderinfo/geocodingOrder/datumiD

diagram

for geocoding

type | string128
properties isRef 0

con-simp-
tent le

facets | maxLength 128

annotation documentati-for ge-
on ocoding

element level1Product/setup/orderinfo/userData

diagram e

userData [T']—(—--—E- -

T
1
-l
i

o
=
=]
=
-
]
=
=1
-
4]
=
-
&
=
=
5]

properties isRef 0
con-com-
tent plex

children | customerOrderlD customerOrderName customerOrderitemID

element level1Product/setup/orderinfo/userData/customerOrderiD

diagram | =
rcllstonlerﬂnlerl[l

acquisitionCrderI

type | xs:string

properties isRef 0
con-simp-

tent le

annotation documentati-acquisitionOrde-
on riD

element level1Product/setup/orderinfo/userData/customerOrderName
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diagram =
rcllstonlerﬂnlertlame

skHng

type | xs:string

properties isRef 0
con-simp-

tent le

annotation documentati-strin
ong

element level1Product/setup/orderinfo/userData/customerOrderltemID
diagram |§

customerOrderitemlD

type | xs:string
properties isRef 0

con-simp-
tent le

element level1Product/setup/orderinfo/procGainAttenuation

diagram | = - -
|_|:-r1:r{:Ga|nAttf:nuatlon

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/setup/inputData
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diagram —[logicalDataTakelD

logical datatake IC built by
receiving station, datatake
fle nurnber, cormanded
acquisition start tire

—Funique[lataTak ell |

unique nuriber of datatake if
av ailable

—|EleueI0Pr0{Iuctl[l

—FLﬂBaseGenerationTimel.lTC |

—FLl)SARGenerationTimeUTC |

—Flocsmmpmdumm |

—FIDCSAm{Pro{IuctFiIeHame |

—FIDCSAuxPrmluctUersion |

—FIGCSAuxPrmluctGenerationTim... |

inputData CEI— -
~orbitProductiD

Praducts identifiares,
genetation tirmes and =
versions of data used For L1B —Forl:-itPr-:rtluctFileHame |

Pracessing
EcrrIJ-it.-’Ju:curat::-,-r

—Forl}itPr-:r{Il|ctGenerationTimel.lTC

—|Ec-:r|rfigurationl[l

processor and praduct
configuration file

—Fc-:rlrfigurationFileHame |

processor and praduct
configuration fle

—Fc-:-|'rfigurationGenerationTimel.lTC

properties isRef 0
con-com-
tent plex

children | logicalDataTakelD uniqueDataTakelD levelOProductID LOBaseGenerationTimeUTC LOSARGenerationTimeUTC
10CSAuxProductID IOCSAuxProductFileName IOCSAuxProductVersion IOCSAuxProductGenerationTimeUTC
orbitProductID orbitProductFileName orbitAccuracy orbitProductGenerationTimeUTC attitudeProductID atti-
tudeProductFileName attitudeProductGenerationTimeUTC configurationID configurationFileName configura-
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tionGenerationTimeUTC

annotation documentati-Products identifieres, generation times and versions of data used for L1B Pro-
on cessing

element level1Product/setup/inputData/logicalDataTakelD

diagram =
rloglcalﬂataTak eld

logical datatake I0 built by
receiving station, datatake
file number, coramandead
acquisition stad time

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

annotation documentati-logical datatake ID built by receiving station, datatake file number, commanded acquisition start
on time

element level1Product/setup/inputData/uniqueDataTakelD

diagram =
|_un|{|ue[lataTak elD

unique number of datatake if
awailable

type | string1024
properties isRef 0

con-simp-
tent le

facets | maxLength 1024

annotation documentati-unique number of datatake if availa-
on ble

element level1Product/setup/inputData/levelOProductiD

diagram =
leveldProductiD

]

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

element level1Product/setup/inputData/L0BaseGenerationTimeUTC

diagram | = - -
|_LﬂBaseGenerat|1:rnT|meI.ITC

type | xs:dateTime

properties isRef 0
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con-simp-
tent le

element level1Product/setup/inputData/LOSARGenerationTimeUTC

diagram | = - -
|_LﬂSARGenermmnTlmeUTC

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/setup/inputData/lOCSAuxProductiD

diagram | =
|_|0c5AuxPromm|[-

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

element level1Product/setup/inputData/lIOCSAuxProductFileName

diagram = -
|_IOCSAu:ltPro{IuctFlleHan':e

type | string1024

properties isRef O
con-simp-
tent le

facets | maxLength 1024

element level1Product/setup/inputData/lOCSAuxProductVersion

diagram | = -
|_IDCSAuxPro{IumVersmn

type | string80
properties isRef 0
con-simp-
tent le

facets | maxLength 80

element level1Product/setup/inputData/IOCSAuxProductGenerationTimeUTC

diagram = - N
|_IOCSAuJ{Pro{Il.lctGen-&ratlonTlm...

type | xs:dateTime

properties isRef 0
con-simp-
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tent le

element level1Product/setup/inputData/orbitProductiD
diagram = N

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

element level1Product/setup/inputData/orbitProductFileName

diagram | = - -
rorl}nProtllmFlleﬂame

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

element level1Product/setup/inputData/orbitAccuracy

diagram = -
orbitAccuracy

type | restriction of xs:string

properties isRef 0
con-simp-
tent le

facets | maxLength 20
enumerati-REFE
on
enumerati-PRE

onD
enumerati-QUKL
on
enumerati-RAP
onD
enumerati-SCIE
on

element level1Product/setup/inputData/orbitProductGenerationTimeUTC

diagram = . N N
|_orlmProtluc’tﬁeneratlo-nTlmeUTC

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/setup/inputData/attitudeProductiD
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diagram =
raﬂnlltleProtlucﬂD

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

element level1Product/setup/inputData/attitudeProductFileName

diagram | =—— -
|_attltutleProtluc’tﬁlellame

type | string1024
properties isRef 0
con-simp-
tent le

facets | maxLength 1024

element level1Product/setup/inputData/attitudeProductGenerationTimeUTC

diagram = _ .
|_attrtutleProtluc‘tGenerath:-nTlme...

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/setup/inputData/configurationiD

diagram = .
configurationlD |

processor and praduct
configuration file

type | string1024
properties isRef 0
con-simp-
tent le

facets | maxLength 1024

annotation documentati-processor and product configuration
on file

element level1Product/setup/inputData/configurationFileName

diagram = . "
|_{:0|rﬁguratlonﬁletlame

processor and praduct
configuration file

type | string1024

properties isRef 0
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con-simp-
tent le
facets | maxLength 1024
annotation documentati-processor and product configuration

on file

element level1Product/setup/inputData/configurationGenerationTimeUTC

diagram = . - -
|_{:olrﬁguratlcrnG-&neratmnTlmel.lTC

type | xs:dateTime

properties isRef 0
con-simp-
tent le

element level1Product/setup/processingSteps

diagram L
E processingsteps EI—(—--—E—| software

history of software 1.0
camponents used ta
generate this praduct

lists each major companent
of the processing chain

properties isRef 0
con-com-
tent plex

children | software

annotation documentati-history of software components used to generate this prod-
on uct

element level1Product/setup/processingSteps/software

diagram =
softwarelD

Baze Screenst,.., Geocading,
Farrnatter, ...

software

lists each major companent
of the processing chain [ A
F
.

t- - algorithm

rnain algatithrn; e.g.
Extended Chirp Scaling
Algarithrn For SLECSS, ...

properties isRef 0
con-com-
tent plex

children | softwarelD softwareVersion algorithm

annotation documentati-lists each major component of the processing
on chain

element level1Product/setup/processingSteps/software/softwarelD
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diagram =

Baze Screenet,.., Geocading,
Forrnattet, ..

‘ type ‘ string128

properties isRef 0
con-simp-
tent le

facets | maxLength 128

annotation documentati-Base Screener,... Geocoding, Formatter,
on ...

element level1Product/setup/processingSteps/software/softwareVersion

diagram = -
rsuﬂwareversmn

type | string128

properties isRef 0
con-simp-
tent le

facets | maxLength 128

element level1Product/setup/processingSteps/software/algorithm

diagram = -
algorithm

rnain algotithrng e.g.
Extended Chirp Scaling
Algarithrn For SLECSS, ..

type | string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255

annotation documentati-main algorithm; e.g. Extended Chirp Scaling Algorithm for SL
on ECSS,...

element level1Product/processing
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diagram

geomnetic pararneters For
Focussing

Coppler centriod estirnates
and derived parameters (For

Proceszor and product —| processingParameter
configuration parameters and T
pararneters of the data 1. @

determined during screening

and processing. [configured) range and azirmuth

processing pararneters [For each
ScanSaR bearn)

—| processingFlags

Aags indicating which
processing steps hawve baen
petformed, Flags of steps
like geocoding are given
ewen For camplex products
[as "false" of course],

properties isRef 0
con-com-
tent plex

children | geometry doppler processingParameter processingFlags

annotation documentati-Processor and product configuration parameters and parameters of the data determined during screening
on and processing.

element level1Product/processing/geometry

diagram =
. —FgeometrytoonlinateTm}e |

irnage data tirme tags (zera Doppler

—| velocityParameter

1.

velacity or "B pararneter
(o= used For focussng

gEl:ll'l'lEtl"il: parameters For | wmmmmmmmmmmmmmemm ooy

Facussing -+ zeroDopplerVelocity
et et bttt ha R ttuliat, -t
0.«
at mid-scens
lopplerRate
=
1.0
properties isRef 0
con-com-
tent plex

children | geometryCoordinateType velocityParameter zeroDopplerVelocity dopplerRate

annotation documentati-geometric parameters for focus-
on sing

element level1Product/processing/geometry/geometryCoordinateType
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diagram = -
rgeometryCOM{ImateTm}e

irnage data tirme tags (zero Doppler)

type | string20

properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-image data time tags (zero Dopp-
on ler)

element level1Product/processing/geometry/velocityParameter

diagram =
timeUTC

tirne tag For the polynamial
in geornetry CoordinataType

- tirne (zero Copplar
velocityParameter EI—(—'"—)EI— ( ppler]

P -
=

welocity of "B" pararneter - heamiD |

used For Focussing

—| velocityParameterPolynomial

B parameter awer range Jinear or low
order function)

properties isRef 0
con-com-
tent plex

children | timeUTC beamlID velocityParameterPolynomial

annotation documentati-velocity or "B" parameter used for focus-
on sing

element level1Product/processing/geometry/velocityParameter/timeUTC

diagram =
:

tirne tag far the palynamial
in geometryCoordinataType
tirne [zero Doppler]

type | xs:dateTime
properties isRef 0
con-simp-
tent le

annotation documentati-time tag for the polynomial in geometryCoordinateType time (zero Dop-
on pler)

element level1Product/processing/geometry/velocityParameter/beamiD

type | string20

properties isRef 0
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con-simp-
tent le

facets | maxLength 20

element level1Product/processing/geometry/velocityParameter/velocityParameterPolynomial

diagram _— Y — — — —
| dblPolymom _|

| —Fvalitlityl-'!angel‘u‘lin |
| —Fvalitlityl-':anuel‘u‘lan |

velocityParameterPolynomial El—'—(—n-—jﬂ——'zreferencePoint

B pararneter over range (inear or law
order function)

L- 4= coefficient

[ ettt i, oy

al * e+ al* el + ., +
an*in
al, al, .., an = coefficient

= polynomiallegree | I

0, 1. ... n = attribute
exponent

|
|
| e
|
|
|

n= palynorialDegres

T T —

type | dblPolynom
properties isRef 0
con-com-
tent plex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

annotation documentati-B parameter over range (linear or low order func-
on tion)

element level1Product/processing/geometry/zeroDopplerVelocity

diagram { === g

zeroDopplerVelocity [Tl]—(—-"— =

at rnid-scens

m s

properties isRef 0
con-com-
tent plex

children | beamlD velocity

annotation documentati-at mid-
on scene

element level1Product/processing/geometry/zeroDopplerVelocity/beamiD

diagram
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type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/processing/geometry/zeroDopplerVelocity/velocity

diagram =
:

mfs

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-m /
ons

element level1Product/processing/geometry/dopplerRate

diagram =
timelUTC

tirne tagq For the palynormial
in gearnetryCoordinate Type

time [zero Coppler
dopplerRate E]—(—“'—:El— ( ppler]

--------- A
|
[

—| dopplerBatePolyniomial

properties isRef 0
con-com-
tent plex

children | timeUTC beamID dopplerRatePolynomial

element level1Product/processing/geometry/dopplerRate/timeUTC

diagram =
:

tirne tag far the palynomial
in geornetryCoordinateType
tirne [zero Doppler]

type | xs:dateTime
properties isRef 0
con-simp-
tent le

annotation documentati-time tag for the polynomial in geometryCoordinateType time (zero Dop-
on pler)

element level1Product/processing/geometry/dopplerRate/beamID

diagram
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type | string20

properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/processing/geometry/dopplerRate/dopplerRatePolynomial

diagram - -
| dblPolyniom _|

| “walidityRangeMin |

| —Fvalitlityﬂangel‘u‘lax |
dopplerRatePolynomial E]—I—[—--—E——'Ereferen{:ePoim

|
|
|
|
,—Flmmmmial[legree | I
|
|
|

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

n= polynomialCegres

|
: L Fooetiicient £
Wiaiogbosioii Py
0.256
| B PR P
| anin
|
|

R ———

type | dblPolynom
properties isRef 0
con-com-
tent plex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

element level1Product/processing/doppler

diagram = - -
—|_{IopplerBasehamlEs’tlnmtmnl'u'le‘t... |

azirnuth cross corvelation

—FtlopplerGeometri{:EstimationMe... |

doppler CE'_ orbit and attitude data ewaluation

Croppler centriod estimates —FtlopplerCentn:ritltoonlinateType |
and derived pararmeters (For
the image data) irnage data time tags (zero Dopplerd)

—| dopplerCentroid

1.=
F_[wZ Estimates For each
layer and ScanSAR beamn
and derived processing
pararneters

properties isRef 0
con-com-
tent plex



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 149 of 332

children | dopplerBasebandEstimationMethod dopplerGeometricEstimationMethod dopplerCentroidCoordinateType dopp-
lerCentroid

annotation documentati-Doppler centriod estimates and derived parameters (for the image
on data)

element level1Product/processing/doppler/dopplerBasebandEstimationMethod

diagram | = - -
|_{I0|1|1IerBasel:-antIEstlmatlonMet...

azimuth cross cotrelation

type | string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255

annotation documentati-azimuth cross correlati-
on on

element level1Product/processing/doppler/dopplerGeometricEstimationMethod

diagram | = - - -
|_{I0|1|1IerGeometrlcEstlmatlonMe...

otbit and attitude data evaluation

type | string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255

annotation documentati-orbit and attitude data evalua-
on tion

element level1Product/processing/doppler/dopplerCentroidCoordinateType

diagram | = - -
|_{IopplerCelrtr-:-uICo-:-rtllmteTm:-e

image data time tags [zero Doppler)

type | restriction of string20

properties isRef 0
con-simp-
tent le

facets | maxLength 20
enumerati-RAW
on
enumerati-ZERODOPPLE
onR
enumerati-UNDEFINED
on

annotation documentati-image data time tags (zero Dopp-
on ler)

element level1Product/processing/doppler/dopplerCentroid
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diagram

properties

children

attributes

E aitriputes
layerindex

For each irmage layer

dopplerCentroid [%]—

F_C»Z Estimates For each
laver and ScanSAR beam
and derived processing
parameters

fpolLayer
HH, HY, ...

F_di offset of thiz ScanSaR
bearn to next Far range bearn
due to beam risalignment

Doppler centroid estirnates at mid-range
of the Frst and last rawe data spotlight
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datal,

_______________________ -
[
[
|

F_de offset of thiz polarization
laver to the mean of all
polarsations (rrid-scene),

—Fnuml:-ertlfBlocks |

For baseband Fde estirnation

—lemherﬂfﬂejecte{lﬂlock3 |

Droppler centroid estirmate rejected
(2., due ta land-sea transition)

—|;numl:-erﬂf[h:q:rplerﬂe{:or{ls |

Murnber of the Fallawing azirmuth
tirne tagged Doppler data sets

—|;{I0|:-|1IerRecor{IAzimuthSpa{:ing |

[5] norinal value

isRef 0
con-com-
tent plex

—| dopplerEstimate

1.0

polynorials ower slant range
tirne

polLayer DRAoffset beamID scanSARDopplerOffset spotlightDopplerProgression polLayerDopplerOffset number-

OfBlocks numberOfRejectedBlocks numberOfDopplerRecords dopplerRecordAzimuthSpacing dopplerEstimate

Name
layerindex

Type Us
xs:int

e Default Fixed

required

Annotation
documentati-for
on each



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 151 of 332

imag
layer

annotation documentati-f_DC Estimates for each layer and ScanSAR beam and derived processing parame-
on ters

element level1Product/processing/doppler/dopplerCentroid/DRAoffset

diagram =
DRAoffset

SR&, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

annotation documentati-SRA, DRAFore,
on DRAAft

element level1Product/processing/doppler/dopplerCentroid/beamID

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/processing/doppler/dopplerCentroid/scanSARDopplerOffset

diagram =
|_scanSAR[h:r|1|rler0ffset

F_di offset of this ScanSAR
bearn to next Far range bearn
due to bearn rmisalignrment

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-f_dc offset of this ScanSAR beam to next far range beam due to beam misalign-
on ment

element level1Product/processing/doppler/dopplerCentroid/spotlightDopplerProgression
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diagram

El[lcrpn|1|I~E':rl'l.|'lil[IFl:angeFirst |

spotlightDopplerProgression EI—(—-H—

Doppler centroid estirnates at mid-range dopplerMidRangelast |

of the FArst and last rawve data spatlight
aziruth data segrents (not in the image
data),

properties isRef 0
con-com-
tent plex

children | dopplerMidRangeFirst dopplerMidRangeL ast

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

element lev-
el1Product/processing/doppler/dopplerCentroid/spotlightDopplerProgression/dopplerMidRangeFirst

diagram |§

dopplerMidRangeFirst

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/processing/doppler/dopplerCentroid/spotlightDopplerProgression/dopplerMidRangeLast

diagram

FtlopplerMi{IHangeLam

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/processing/doppler/dopplerCentroid/polLayerDopplerOffset

diagram

|§|mILayer[h:r|r|rleerfset

F_di offset of this polarsation
layer to the rean of all
polarisations [rrid-scene),

type | xs:double
properties isRef 0
con-simp-
tent le

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

element level1Product/processing/doppler/dopplerCentroid/numberOfBlocks
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diagram =
rllllnllrerﬂfﬂlocks
Far baseband Fde estirmation
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-for baseband fdc estimati-
on on

element level1Product/processing/doppler/dopplerCentroid/numberOfRejectedBlocks
diagram |§

numberfRejectedBlocks

Droppler centroid estirate rejected
(2., due to land-sea transition)

type | xs:int
properties isRef 0

con-simp-
tent le

annotation documentati-Doppler centroid estimate rejected (e.g. due to land-sea transi-
on tion)

element level1Product/processing/doppler/dopplerCentroid/numberOfDopplerRecords

diagram

|;|u|mher0f[lop|1lerﬂeconls

Murnber af the fallowing azinuth
tirme tagged Dopplar data sets

type | xs:int
properties isRef 0

con-simp-
tent le

annotation documentati-Number of the following azimuth time tagged Doppler data
on sets

element level1Product/processing/doppler/dopplerCentroid/dopplerRecordAzimuthSpacing
diagram |:

= dopplerRecordAzimuthSpacing

[5] mominal value

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-[s] nominal
on value

element level1Product/processing/doppler/dopplerCentroid/dopplerEstimate
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diagram =
timelTC

tirne tag Far all fallawing
pakarneters and palynornials

in
dopplerCentroidCoordinataT
wpe time (zero Doppler)

—FtlopplerAtMi{IHange |

Walue at mid range given For
COMEnience

—| bhasebandDoppler

baseband Doppler centraid Fit
palynarnial

—Fgeometri{:[lopplerﬂag |

geonettic absolute Dappler
astimate perforrnad and usable

dopplerEstimate ['l]—(—"-—jzl—

polynorials ower slant range
tirne gearnetric Doppler centroid
polyrornial

—Ftlopplerﬂmhiguity |

integar rultiple of PRF (at
rrid range]

—F{IopplerConsistem:yFIag |

unwrapped geornatric Coppler
estimate cansistent with baseband
estirnate

—F{I0|1|1IerEstima‘teC-:-nﬁ{Ien{:e |

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

—| combinedDoppler

resulting cornbined Copplar
estimate used For processing:
bazeband estirnates with
arnbiguity From geormnetry
Pure geomnetric estimate if
bazeband confidence walue iz
too low, Identical to
bazeband recards iF attitude
data not available or quality
too bad,

properties isRef 0
con-com-
tent plex

children | timeUTC dopplerAtMidRange basebandDoppler geometricDopplerFlag geometricDoppler dopplerAmbiguity dopp-
lerConsistencyFlag dopplerEstimateConfidence combinedDoppler

annotation documentati-polynomials over slant range
on time

element level1Product/processing/doppler/dopplerCentroid/dopplerEstimate/timeUTC



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 155 of 332

diagram

tirne tag For all Fallowwing
patarneters and polynamials
in
dopplerCentraidCoordinate T
ype time (zero Doppler)

type | xs:dateTime
properties isRef 0
con-simp-
tent le

annotation documentati-time tag for all following parameters and polynomials in dopplerCentroidCoordinateType time (zero Dop-
on pler)

element level1Product/processing/doppler/dopplerCentroid/dopplerEstimate/dopplerAtMidRange

diagram = -
|_{I0|1|1IerAtM|{IRanue

“alue at mid range given For
CORVEniente

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-Value at mid range given for conven-
on ience

element level1Product/processing/doppler/dopplerCentroid/dopplerEstimate/basebandDoppler

diagram -
| dbIPohymom _|

| —Fvalitlityl-'!anuel‘u‘lin |

| —Fvalitlityﬂanuel‘l.l‘lax |

basebandDoppler EI—I—[—--—E——FreferencePoiM

bazeband Doppler centraid fit
palynarmial |

L -4 coefficient

2.t
alil: 0+ al¥* el 4L, +

|
|
|
|
—Fpolynomial[legree | I
|
|
|

anti™n

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

n= polynomialCegres

T e —

type | dblPolynom
properties isRef 0
con-com-
tent plex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient




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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 156 of 332

annotation documentati-baseband Doppler centroid fit polynomi-
on al

element level1Product/processing/doppler/dopplerCentroid/dopplerEstimate/geometricDopplerFlag

diagram | = -
rgeometn{:[h:q:-plerFlag

geornetric absalute Doppler
estimate perfortned and usable

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-geometric absolute Doppler estimate performed and usa-
on ble

element level1Product/processing/doppler/dopplerCentroid/dopplerEstimate/geometricDoppler

diagram _— Y — — — —
| dblPolymom _|

| —Fvaliclityl-'!angel‘u‘lin |

| —Fvalitlityl-'langel‘u‘lax |

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

geamettic Dopplar centroid
polyrornial |

—|:|m-lynomial[legree | I
| 2., |
alF a0+ at*f et + 4+

| an*i™n |
al, al, ... an = coefficient
| 0, 1, v, n = attribute
expanent

| n= polynornialDagres

T T —

type | dblPolynom
properties isRef 0
con-com-
tent plex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

annotation documentati-geometric Doppler centroid polynomi-
on al

element level1Product/processing/doppler/dopplerCentroid/dopplerEstimate/dopplerAmbiguity

diagram = —
|_l[lcr|:-|lnl~er.ﬂ|.nll:lnlgult;..lr

integer roultiple of PRF [at
rrid range)

type | xs:int
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properties isRef 0
con-simp-
tent le

annotation documentati-integer multiple of PRF (at mid
on range)

element level1Product/processing/doppler/dopplerCentroid/dopplerEstimate/dopplerConsistencyFlag

diagram = -
|_{IopplerConslstencyFlag

urwrapped geamnetric Coppler
estimate consistent with baseband
astimnate

type | xs:boolean

properties isRef 0
con-simp-
tent le

annotation documentati-unwrapped geometric Doppler estimate consistent with baseband esti-
on mate

element lev-
el1Product/processing/doppler/dopplerCentroid/dopplerEstimate/dopplerEstimateConfidence

diagram = -
|_tlopplerEstlmateCmrﬁtlem:e

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

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-values between 0 and 1 (depends on rejected
on blocks...)

element level1Product/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler

diagram

—Fvalitlityﬂangel‘u‘lin |

—Fvalitlityﬂangel‘ﬂan |

combinedDoppler [%]—(—--—E——rreferem:ePoim

resulting combined Doppler =
estimate uzed Far processing: —|:|:-0Iynomial[legree |
bazeband estimates with

arnbiguity Frorn geommetny,

Pure geametric estirnate if ~coefficient
bazeband confidence walue is =

too low, Identical to 1.256

bazeband records iF attitude .t

data not available or qualicy a0+ gl el + L+
tao bad. ane n

all, al, v, an = coefficient
0, 1. ..., n = attibute
erponent

n= palynamialCregree

properties isRef 0
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con-com-
tent plex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

annotation documentati-resulting combined Doppler estimate used for processing: baseband estimates with ambiguity from geome-
on 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 lev-
el1Product/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/validityRangeMin

diagram

Fualitlityﬂangel‘v‘lin

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/validityRangeMax

diagram

Fualidityﬂangel‘v‘lax

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/referencePoint

diagram | = -
referencePoint

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/polynomialDegree

diagram

|§|m|1.momial[legree

type | xs:unsignedint

properties isRef 0
con-simp-
tent le

element lev-
el1Product/processing/doppler/dopplerCentroid/dopplerEstimate/combinedDoppler/coefficient
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diagram
. =] attribytes

= coefficiert (—— +-----------

2.
al F o+ at* el + L+
an®n

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

n= palynamiallagree

type | extension of xs:double

properties isRef 0
con-com-
tent plex

attributes | Name Type Use Default Fixed
exponent xs:unsignedint

annotation documentati-e.g.:
onal*x" +al1*xM + ... + an*x*n
a0, a1, ..., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

element level1Product/processing/processingParameter

Annotation
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diagram aromm-e- .
r- beamil |
:
.
i

EﬂrO{:ESSiIIﬂll'lfﬂCOOf'[lillﬂt&T}l']}e

rawe data time tags [nat zero Doppler)

niorninal nurnber of loalks
processed

Eﬂzil‘llllﬂlLOOH S

—FrangeLookBamlwimh |

[He]

—FazimuthLookBantlwiﬂth |

[Hz] target bandwidth in image.
Cratatmnines Point target
resalution, tatal target bandwidth
in acquisition =
azimnuthLookBandwidth *
azimuthLooks

—FtotalPro{:essethanueBamlwi{Ith |

total processed bandwidth [Hz]

—|;totalProcessetlAzimuthBameitl... |

[Hz] total processed bandwidth of the

processingParameter E]_(_....._:E'_ instantaneous azimuth bandwideh, It is lower
than total target bandwitdth in Spotlight cases

(configured] range and azimuth since it denaotes which pant of the antenna

processing pararneters (For each azimuth spectrumn was used and does not take

ScanSAR bearr) the Dappler caurse inta account (Far that zee
azimuthLoakBandwidth)

—|Erange\*.|'imlowl[l

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

—Frange\*ﬁmlowtoefﬁciem |

075,

azimuthWindowlD |

_|'
—|:azinmtlﬂ*.‘imlowtoefﬁciem |

i 1.0
: range cormpression functions

i uzed For the seqgrments of data
v [le.q. with diferent PRF)

--E correctedinstrumentDelay

L i Sy B g B Sy g S B e, Loy
e

0.

1
' corvected total time delay Far the
v chirps uzed per layer

1
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properties isRef 0
con-com-
tent plex

children | beamlD processinginfoCoordinateType rangeLooks azimuthLooks rangeLookBandwidth azimuthLookBandwidth

totalProc dRangeBandwidth totalProc dAzimuthBandwidth rangeWindowlID rangeWindowCoefficient
azimuthWindowlID azimuthWindowCoefficient rangeCompression correctedinstrumentDelay scanSARBeamOver-
lap

annotation documentati-(configured) range and azimuth processing parameters (for each ScanSAR
on beam)

element level1Product/processing/processingParameter/beamiD

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/processing/processingParameter/processinginfoCoordinateType

diagram | = - -
|_|}rocessmglnfoCoor{ImateTm}e

rawe data time tags (not zero Coppler]

type | restriction of string20

properties isRef 0
con-simp-
tent le

facets | maxLength 20
enumerati-RAW
on
enumerati-ZERODOPPLE
onR
enumerati-UNDEFINED
on

annotation documentati-raw data time tags (not zero Dop-
on pler)

element level1Product/processing/processingParameter/rangeLooks

diagram | =

norninal number of looks
processed

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-nominal number of looks pro-
on cessed

element level1Product/processing/processingParameter/azimuthLooks
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diagram =
azimuthLooks

type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/processing/processingParameter/rangeLookBandwidth

diagram = -
rrallgeLook Bandwidth

[H]

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-[Hz]
on

element level1Product/processing/processingParameter/azimuthLookBandwidth

diagram = .
|_a2|muthLool-; Bandwidth

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

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-[Hz] target bandwidth in image. Determines Point target resolution. total target bandwidth in acquisition =
on azimuthLookBandwidth * azimuthLooks

element level1Product/processing/processingParameter/totalProcessedRangeBandwidth

diagram | = -
|_totalProcessetlﬂangeﬂan{Iwulth

total processed bandwidth [Hz)

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-total processed bandwidth
on [Hz]

element level1Product/processing/processingParameter/totalProcessedAzimuthBandwidth



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public - Page: 163 of 332

diagram = - .
|_totalProcessetlAz|ml.|thBameuI... |

[Hz] total processed bandwidth of the
instantaneous aziruth bandwidth, It is lower
than total target bandwitdeh in Spotlight cases
since it denotes which part of the antenna
azimuth spectrurn was used and does not take
the Croppler course into account (For that see
azirnuthLoakB andwidth)

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-[Hz] total processed bandwidth of the instantaneous azimuth bandwidth. It is lower than total target band-
on 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 level1Product/processing/processingParameter/rangeWindowID

diagram =
rangeWindowlD

]

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

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-matched filter window type e.g. Hamming,
on ...

element level1Product/processing/processingParameter/rangeWindowCoefficient

diagram = -
rrallge\*ﬁlltlowCOEfﬁclmit

075, .

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-0.75,
on ...

element level1Product/processing/processingParameter/azimuthWindowlD

diagram | —
|_a2|ml.ltlﬂ*.‘imlowl[l

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20
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element level1Product/processing/processingParameter/azimuthWindowCoefficient

diagram | = -
|_ammutlﬂ*.‘in{lowtoefﬁclelrt

type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/processing/processingParameter/rangeCompression

diagram

segmentinfo

rangeCompression [%]—(—--— =]

range cornpression functions
used For the seqrients of data
[2.q. with differant PRF)

properties isRef 0
con-com-
tent plex

children | segmentinfo chirps

annotation documentati-range compression functions used for the segments of data (e.g. with different
on PRF)

element level1Product/processing/processingParameter/rangeCompression/segmentinfo

diagram — 0 0 0 0 — — 0

W
[1:]
o
=
-
1]
=
=
=]
=
=2
=
1]

E sitriputes

— | segmentlD

index nurnber

HH, H\V, L

type | segmentinfoType
properties isRef 0
con-com-
tent plex

children | polLayer beamID DRAoffset dataSegment

attributes | Name Type Use Default Fixed Annotation
segment|D xs:int required documentati-index
on num-
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ber

element level1Product/processing/processingParameter/rangeCompression/chirps

diagram L
E | chirps EI—(—H-—E—| referenceChirp

1.0

wawefarm generation
parameters

properties isRef 0
con-com-
tent plex

children | referenceChirp

element level1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp

diagram
J B attributes

pulseCode

instrurnent index code

“pulseType

custarn wavefatm, 1,

—F{:hirp[lesiunator |

norminal chirp, replica, ideal

referenceChirp [%]— chirp, _
waveformn generation E{:IlirpSlope
parameters EJ
[UpCrovenfUpCraven] chirp
slope

= pulseLength

instrurnent code! Pulse langth
in seconds=value * 22 f

: 3.2965E334E +03

—FpulseBan{lwiﬂth |

instrurnent code! Pulse
bandwidth in Hz = wvalus
1.25E+0E

#*

—F{:en‘terFrequency |

instrurnent code! Center
frequancy in Hz = wvalus
1.ZEE+0E

|

Ed

Resulks of chitp analysis
expraszed with model
pararneters
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properties isRef 0
con-com-
tent plex

children | pulseType chirpDesignator chirpSlope pulseLength pulseBandwidth centerFrequency amplitude phase replica

attributes | Name Type Use Default Fixed Annotation
pulseCode xs:int required documentati-instru-
on ment
index
code

annotation documentati-waveform generation parame-
on ters

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/pulseType

diagram =
pulseType

custarn wavefartmn, ..

type | string80

properties isRef 0
con-simp-
tent le

facets | maxLength 80

annotation documentati-custom waveform,
on ...

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/chirpDesignato
r

diagram = -
|_{:h|r|1[le:5|gnator

norninal chirp, replica, ideal
chitp, _

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-IDEAL
on
enumerati-NOMINAL
on
enumerati-REPLICA
on
enumerati-MODEL
on
enumerati-CUSTOM
on
enumerati-UNDEFINE
on D

annotation documentati-nominal chirp, replica, ideal chirp,
on

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/pulseLength
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diagram =
pulseLength

instrurnent code! Pulse length
in seconds=walue * 32 [
2.29EEE3E4E +08

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-instrument code! Pulse length in seconds=value * 32 /
on 3.29658384E+08

element lev-

el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/pulseBandwidt
h

diagram = -
|_|:-ulseBamlquth

instrurnent code! Pulse
bandwidth in Hz = walue
1.25E+0E

*

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-instrument code! Pulse bandwidth in Hz = value *
on 1.25E+06

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/centerFrequen
cy

diagram

FceMerFreuuenw

instrurnent code! Center
fraquency in Hz = walue *
1.2EE +0E

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-instrument code! Center frequency in Hz = value *
on 1.25E+06

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/amplitude
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diagram —_— Y — — — —
| dbiPolynom _|

| —Fvalitlityl-'!angel‘u‘lin |

| —Fvalitlityﬂangel‘u‘lax |

amplitude [%]—I—(—H-—E——FreferencePoilrt

| “polynomiallegree | I

4 coefficient
Y = -1

| e,
al * 0+ a1l + 4
| an*in
al, al, ... an = coefficient
| 0, 1, ..., n = attribute
exponent
| n= polynarialDegres

T ————

type | dblPolynom
properties isRef 0
con-com-
tent plex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/phase

diagram -
| dblPolyniom _|

| —F validityRangeMin |

| —Fvalitlﬂyﬂangel‘u‘lax |

|

|

| |

| phase [;T[*:E——Im' |
.—Flwlylmmial[legree | :
|

|

|

L+ coefficient

[ piatatalyiyiatntyliel LEyieh

al o+ a1* el + ., +
an®in

al, al, ..., an = coefficient
0, 1, ..., n = attibute
expanant

n= polynomialCegres

|

T T e —,

type | dblPolynom
properties isRef 0
con-com-
tent plex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient




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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 169 of 332

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica

diagram =
E —|:replicaﬁualityTooLowFlag

radel used instead of desired replica

StotalPower

T

meanAmplitude |

~peakLocation
replica CEI—
Results of chirp analysis pulselLength

exprassed with model

" = i
pararneters . resolution

properties isRef 0
con-com-
tent plex

children | replicaQualityTooLowFlag totalPower meanAmplitude peakLocation pulseLength resolution PSLR ISLR

annotation documentati-Results of chirp analysis expressed with model parame-
on ters

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/replica
QualityTooLowFlag

diagram = - -
|_repllcai}ualltyTooLowFlag

rnadel used instead of desived replica

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-model used instead of desired repli-
on ca

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/totalPo
wer

diagram | =
totalPower

type | xs:float

properties isRef 0
con-simp-
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tent le

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/meanA
mplitude

diagram = -
rnlean.ﬂmlplmule

type | xs:float

properties isRef 0
con-simp-
tent le

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/peakLo
cation

diagram = -
peakLocation

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/pulselLe
ngth

diagram =
pulseLength

type | xs:float

properties isRef 0
con-simp-
tent le

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/resoluti
on

diagram = .
resolution

3dB width

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-3dB width
on

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/PSLR
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diagram =
PSLE

type | xs:float

properties isRef 0
con-simp-
tent le

element lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/replica/ISLR

diagram | =

ISLR

type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/processing/processingParameter/correctedinstrumentDelay

diagram =
J ;poILayer

HH, H\, ...

correctedinstrumentDelay [%]—(—--—:EI— -EE[IRAoffset :

corrected total tirne delay For the SRaA, DR&Fore, DRAARK

chirps used per layer
—|= totalTimeDelay

(=]

properties isRef 0
con-com-
tent plex

children | polLayer DRAoffset totalTimeDelay

annotation documentati-corrected total time delay for the chirps used per
on layer

element level1Product/processing/processingParameter/correctedinstrumentDelay/DRAoffset

diagram =
DRAoffzet

SR&, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

annotation documentati-SRA, DRAFore,
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on DRAAft

element level1Product/processing/processingParameter/correctedinstrumentDelay/totalTimeDelay

diagram = -
totalTimeDelay

(=]

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-[s
on]

element level1Product/processing/processingParameter/scanSARBeamOverlap

diagram = -
—| range TimeStart

range statt time of overdap
to next Scan3aR bearn

—|ErangeTimeStop

—|; farRangeBeamBorderTime

detived end of this bearn [ridle of

scanSARBeamOverlap E]_(_...._E_ owerlap region For S5C5), This is also

the range time ta which on the

i alewation angles and pizel coordinates
v in the geo grid refer ta this bearm and
i its pattem patern.

1
L-~-mergingMethod |
E ScanSAR bearn rerging For
! detected products
1

____________ .
|
[
|

- lookWeight

ScanSaR subsweath ook
surnrnation weighting
coefficient

properties isRef 0
con-com-
tent plex

children | rangeTimeStart rangeTimeStop farRangeBeamBorderTime mergingMethod lookWeight

element level1Product/processing/processingParameter/scanSARBeamOverlap/rangeTimeStart

diagram = "
rangeTimeStart

|

range start tirme of ovedap
o mext ScanSAR bearn

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-range start time of overlap to next ScanSAR
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on beam

element level1Product/processing/processingParameter/scanSARBeamOverlap/rangeTimeStop
diagram = -
rangeTimeStop

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/processing/processingParameter/scanSARBeamOverlap/farRangeBeamBorderTime

diagram | = -
|_farRallgeBeamBortlerTlme

detived end of this bearn [ridle of
avedap region Far S5Cs), This is alse
the range tirme ta which on the
elewation angles and pirel coordinates
in the gea grid refer ta this bearn and
itz pattern pattem,

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-derived end of this beam (midle of overlap region for SSCs). This is also the range time to which on the
on elevation angles and pixel coordinates in the geo grid refer to this beam and its pattern pattern.

element level1Product/processing/processingParameter/scanSARBeamOverlap/mergingMethod

diagram | = -
rnlerglllgl'u'letlm{l

ScanSAR bearn rerging For
detected products

type | string128

properties isRef 0
con-simp-

tent le

facets | maxLength 128

annotation documentati-ScanSAR beam merging for detected prod-
on ucts

element level1Product/processing/processingParameter/scanSARBeamOverlap/lookWeight

diagram = -
lookWeighit

ScanSaR subswath ool
surnmation weighting
coefficient

type | extension of xs:float

properties isRef 0
con-com-
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tent plex

annotation documentati-ScanSAR subswath look summation weighting coeffi-
on cient

element level1Product/processing/processingFlags
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diagram =
. —FRKGainCorrec’tetlFlag |

receiver gain correction
applied

—FDRACImnneI%'m:FIag |

DRA channel synchronization
petfarmned

—FDRAChannel[lemixingPerforme... |

DRA channel demixing peformned

—thl:-rithouplerCorre{:te{IFIag |

hoybrid coupler corvection applied

—F{:hirp[lriﬁi:orrec’tetlFlag |

phaze and amplitude drift over
tirne corrected

—F{:hirpRepli{:aUse{lFlag |

reconstructed chirp used

—Fgeometri{:[lo|}|}Ierl.lsetlFlag |

gearnetric Doppler centroid estimate
has been used

—Fnoiseﬁorre{:’te{lﬂag |

noize corvection applied

—FrmlueSpremlingLossCorremecl... |

range spreading lass cormpenzation applied

—FscalISARBeamC-:rrrec’tetlFlag |

processingFlags $—(*E_ ScanSAR specific beamn comections

applied
Aags indicating which _
processing steps have been —|:s|:-otLightBeamCorrec’techlag |
petformed, Flags of steps
like geocading are given Spotlight specific azimuth beam
ewen For compler praducts corrections applied

[as "False" of course],

—Fazinultl':PatternCorrec'tetlFlag |

Stripmap azimuth antenna pattem
cotrection applied

—Felevati-:rnPﬁtternCorrec’tetlFlag |

antenna elewation pattem cotraction
applied

—FpoIarisationCorrec’tetlFlag |

polarization catrection applied

Eﬂ'&‘te{:tf:{lﬂﬂﬂ

detection parformned

—qultiLooketlFlag |

roulti-lacking perfarrned

—Fpropaga’tionﬁ‘f&c’tsCorrec’tetlFlag

range delay comectad

Egeocotletlﬂag
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properties isRef 0
con-com-
tent plex

children | RXGainCorrectedFlag DRAChannelSyncFlag DRAChannelDemixingPerformedFlag hybridCouplerCorrectedFlag
chirpDriftCorrectedFlag chirpReplicaUsedFlag geometricDopplerUsedFlag noiseCorrectedFlag rangeSpreading-
LossCorrectedFlag scanSARBeamCorrectedFlag spotLightBeamCorrectedFlag azimuthPatternCorrectedFlag
elevationPatternCorrectedFlag polarisationCorrectedFlag detectedFlag multiLookedFlag propagationEffectsCor-
rectedFlag geocodedFlaqg incidenceAngleMaskGeneratedFlag nominalProcessingPerformedFlag

annotation documenta-flags indicating which processing steps have been performed. Flags of steps like geocoding are given even
tion for complex products (as "false" of course).

element level1Product/processing/processingFlags/RXGainCorrectedFlag

diagram = -
rRKGamCorrec’te{IFlag

receiver gain correction
applied

type | xs:boolean
properties isRef 0
con-sim-
tent ple

annotation documenta-receiver gain correction ap-
tion plied

element level1Product/processing/processingFlags/DRAChannelSyncFlag

diagram | =
rDRACIlalllleI%mcFlag

DRA channel synchronization
petformed

type | xs:boolean
properties isRef 0
con-sim-
tent ple

annotation documenta-DRA channel synchronization per-
tion formed

element level1Product/processing/processingFlags/DRAChannelDemixingPerformedFlag

diagram = —
|_DRAChann-&l[lemmmgPen‘orme...

DRA channel dermiving perforrned

type | xs:boolean
properties isRef 0
con-sim-
tent ple

annotation documenta-DRA channel demixing per-
tion formed

element level1Product/processing/processingFlags/hybridCouplerCorrectedFlag
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diagram = .
|_IthrulCouplerCorrectetlFlag |

hybrid coupler carraction applied

type | xs:boolean
properties isRef 0

con-simp-
tent le

annotation documentati-hybrid coupler correction ap-
on plied

element level1Product/processing/processingFlags/chirpDriftCorrectedFlag

diagram

F{:hirp[lriﬂi:orre{:tetlFlag

phaze and amplitude drf ower
tine cormected

type | xs:boolean
properties isRef 0

con-simp-
tent le

annotation documentati-phase and amplitude drift over time correct-
on ed

element level1Product/processing/processingFlags/chirpReplicaUsedFlag

diagram

Fchirpl-'!epli{:al.lsetlFlag

recanstructed chirp used

type | xs:boolean

properties isRef 0
con-simp-
tent le

annotation documentati-reconstructed chirp
on used

element level1Product/processing/processingFlags/geometricDopplerUsedFlag

diagram

Fgeometri{:[h:q:q1IerUse{IFIag

geornetric Doppler centroid estimate
has bean used

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-geometric Doppler centroid estimate has been
on used

element level1Product/processing/processingFlags/noiseCorrectedFlag
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diagram =
rllDISECDTTEﬂEﬂFlHﬂ

noise cotvection applied

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-noise correction ap-
on plied

element level1Product/processing/processingFlags/rangeSpreadingLossCorrectedFlag
diagram |§

rangeSpreadinglossCorrected...

range spreading loss compensation applied

type | xs:boolean
properties isRef 0

con-simp-
tent le

annotation documentati-range spreading loss compensation ap-

on plied

element level1Product/processing/processingFlags/scanSARBeamCorrectedFlag
diagram |§

scanSARBeamCorrectedFlag

ScanSAR specfic beam comections
applied

type | xs:boolean

properties isRef 0
con-simp-
tent le

annotation documentati-ScanSAR specific beam corrections ap-
on plied

element level1Product/processing/processingFlags/spotLightBeamCorrectedFlag

diagram

FspotLiglrtBeamCorre{:tetlFlag

Spotlight specific azimuth beam
cotrections applied

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-Spotlight specific azimuth beam corrections ap-
on plied

element level1Product/processing/processingFlags/azimuthPatternCorrectedFlag
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diagram =
|_azlmuthPatternCorrectetlFlag |

Stiprap azirmuth antenna pattem
cotvection applied

type | xs:boolean

properties isRef 0
con-simp-
tent le

annotation documentati-Stripmap azimuth antenna pattern correction ap-

on plied

element level1Product/processing/processingFlags/elevationPatternCorrectedFlag

diagram

FelevationPatternCorre{:te{IFlag

antenna elevation pattern correction
appliad

type | xs:boolean
properties isRef 0

con-simp-
tent le

annotation documentati-antenna elevation pattern correction ap-

on plied

element level1Product/processing/processingFlags/polarisationCorrectedFlag
diagram |§

polarisationCorrectedFlag

polarsation comection applied

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-polarisation correction ap-
on plied

element level1Product/processing/processingFlags/detectedFlag

diagram | =
detectedFlag

detection performed

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-detection perfor-
on med

element level1Product/processing/processingFlags/multiLookedFlag
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diagram = -
rnllIHILOOHEIIFlaﬂ
rolti-looking perforrned
type | xs:boolean
properties isRef 0
con-simp-
tent le
annotation documentati-multi-looking perfor-
on med

element level1Product/processing/processingFlags/propagationEffectsCorrectedFlag

diagram

|§|1r1:-|:-agationEffectsCorrectetlFlag

range delay corrected

type | xs:boolean

properties isRef 0
con-simp-
tent le

annotation documentati-range delay correc-
on ted

element level1Product/processing/processingFlags/geocodedFlag

diagram =
geocodedFlag

geacoding perforrned

type | xs:boolean

properties isRef 0
con-simp-
tent le

annotation documentati-geocoding perfor-
on med

element level1Product/processing/processingFlags/incidenceAngleMaskGeneratedFlag

diagram | ——
rlllcltlellceAllgleMask Generated...

for EEC products

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-for EEC pro-
on ducts

element level1Product/processing/processingFlags/nominalProcessingPerformedFlag
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diagram = - -
|_nommalPr-:r{:essmgPerforme-[IFl... |

norninal L1B Processing chain ar (rhanually)
configured steps

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-nominal L1B Processing chain or (manually) configured
on steps

element level1Product/instrument

diagram = -
instrumentinfoCoordinate Type

rawe data time tags (not zera Coppler]

radarParameters

Sensor specific parareters at
the [raw data) time of the
data acquisition,

etti

1.0
SAR Instturnent Settings For
differant bearmsipolarzations

properties isRef 0
con-com-
tent plex

children | instrumentinfoCoordinateType radarParameters settings

annotation documentati-Sensor specific parameters at the (raw data) time of the data acquisi-
on tion.

element level1Product/instrument/instrumentinfoCoordinateType

diagram | = -
|_mstrumerrtllrfoCoonlmateTm}e

rawe data time tags (not zero Coppler]

type | restriction of string20

properties isRef 0
con-simp-
tent le

facets | maxLength 20
enumerati-RAW
on
enumerati-ZERODOPPLE
onR
enumerati-UNDEFINED
on

annotation documentati-raw data time tags (not zero Dop-
on pler)

element level1Product/instrument/radarParameters
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diagram =
radarParameters [%]—(—-H—:E—rcenterﬁequency

[Hz] (9.65 GHz)

properties isRef 0
con-com-
tent plex

children | centerFrequency

element level1Product/instrument/radarParameters/centerFrequency

diagram

FcenterFrequency

[Hz] 9,65 GHz)

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-[Hz] (9.65
on GHz)

element level1Product/instrument/settings
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diagram =
N pollayer

SR&, DRAFore, DRAAR

T

numberfRxGainChanges

during the acquisition time interval of
the data processed For this praduct

ruGainSetting
—]

o

1.0

gain setting sequences
beFare A0 convarsian

El[|l.|ﬂntisati-:-|ll[i

[=Fote]

T

quantisationControl |

cornprassion Factars, E.q. 2
Far did BAC

SAR Instrument Settings For
different bearnsjpolarizations

|E|

F¥ Bandwidth [Hz] exact
walue

~RSF

range sarnpling fraquency
[Hz] exact walue

T

numbertfPRFChanges

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

T

= numberfEchoWindowPosition... |

0 = SWST constantly different in the
SCIELHS bearns and bursts

T

= numbertfEchoWindowLengthC... |

expected to remain constant

T

numberifsettingRecords |

rurnber of the Follawing pararmeter

blacks

—| settingRecord

1.=
continous data segrments (For
each polatization and bearn)
with canstant instrarment
settings For a giwen tirme
range. IF the pararneters do
niok change between S
bursts, all bursts in one bearn
and one pal channel belong
to one segment, &nalogous
For spotlight mode azirmuth
beamns,
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properties isRef 0
con-com-
tent plex

children | polLayer DRAoffset beamID numberOfRxGainChanges rxGainSetting quantisationlD quantisationControl rxBand-

width RSF humberOfPRFChanges humberOfEchoWindowPositionChanges numberOfEchoWindowLengthChang-

es numberOfSettingRecords settingRecord

annotation documentati-SAR Instrument Settings for different
on beams/polarisations

element level1Product/instrument/settings/DRAoffset

diagram =
DRAoffzet

SR&, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

annotation documentati-SRA, DRAFore,
on DRAAft

element level1Product/instrument/settings/beamiD

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/instrument/settings/numberOfRxGainChanges

diagram = -
|_numherﬂfoGallIChanges

during the acquisition time interval of
the data processed For this praduct

type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-during the acquisition time interval of the data processed for this prod-

on uct

element level1Product/instrument/settings/rxGainSetting
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diagram = .
startTimeUTC

Est‘:rpTin'n}l.lTC

rxGainsetting ['l]—(—"-— =

gain setting sequences
befare ALY conversion

rxGain

properties isRef 0
con-com-
tent plex

children | startTimeUTC stopTimeUTC rxGain

annotation documentati-gain setting sequences before ADC conver-
on sion

element level1Product/instrument/settings/rxGainSetting/startTimeUTC
diagram = -

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/instrument/settings/rxGainSetting/stopTimeUTC
diagram = -

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/instrument/settings/rxGainSetting/rxGain

diagram

& attributes

“rxGain [ 7-------
Ccode

type | extension of xs:float
properties isRef 0
con-com-
tent plex

attributes | Name Type Use Default Fixed Annotation
code

element level1Product/instrument/settings/quantisationID

o

BAC

type | string20
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properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-BA
on Q

element level1Product/instrument/settings/quantisationControl

diagram | = ——
|_t|lIaITtlsa'tIDI'ICDII'trD|

cornpression Factars, E.g. 4
Far df4 B&C

type | extension of string20

properties isRef 0
con-com-
tent plex

facets | maxLength 20

annotation documentati-compression factors. E.g. 4 for 4/4
on BAQ

element level1Product/instrument/settings/rxBandwidth

diagram
¢ Bl atteibutes
= rxBandwicdth =
R Bandwidth [Hz] exact instrurnent code
walue

type | extension of xs:double

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
code string20 required documentati-instru-
on ment
code

annotation documentati-RX Bandwidth [Hz] exact value
on

element level1Product/instrument/settings/RSF

diagram
B sitriputes
RsF
range sarpling fraquency instrurnent code
[Hz] exact walue

‘ type ‘ extension of xs:double

properties isRef 0
con-com-
tent plex

attributes | Name Type Use Default Fixed Annotation
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code string20 required documentati-instru-
on ment
code
annotation documentati-range sampling frequency [Hz] exact

on value

element level1Product/instrument/settings/numberOfPRFChanges
diagram |§

numbertdfPRFChanges

0 = PEF constant in one
subzwath (but different For each
ScanSAR bearn) of the datatake

type | xs:int
properties isRef 0

con-simp-
tent le

annotation documentati-0 = PRF constant in one subswath (but different for each ScanSAR beam) of the data-
on take

element level1Product/instrument/settings/numberOfEchoWindowPositionChanges
diagram |§

number{fEchoWindowPosition...

0 = SWST constanthy different in the
SZJSLUHS beamns and bursts

type | xs:int
properties isRef 0

con-simp-
tent le

annotation documentati-0 = SWST constantly different in the SC/SL/HS beams and
on bursts

element level1Product/instrument/settings/numberOfEchoWindowLengthChanges
diagram |§

numberfEchoWindowLengthC...

erpected ta rernain constant

type | xs:int
properties isRef 0

con-simp-
tent le

annotation documentati-expected to remain
on constant

element level1Product/instrument/settings/numberOfSettingRecords
diagram |§

numberfSettingRecords

nurnber of the Following pararmeter

blocks

type | xs:int



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public - Page: 188 of 332

properties isRef 0
con-simp-
tent le

annotation documentati-number of the following parameter
on blocks

element level1Product/instrument/settings/settingRecord

diagram
dataSegment

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

pulse repetition frequency,

ettingRe 1 E]—E:E_ The code addresses the
Serngrecor cornrmandad PRF frorn the

continous data segrents (For instrurnent PRF table in [Hz]
each polatization and bearn) [exact ralue]

wiith constant instrument _

settings for & given time —FeclwWimlowPosition
range. IF the pararmeters do

not change between SC zarnpling windaw start tire
bursts, all bursts in one bearn (SWST)

and one pol channel belong
to one segrent, Analogaus = -

For spotlight mode azirmuth _recll‘:"W"“l‘:"WLe“Uth
beams.

nurmber af samples

EpulseTmle

from SAR header

= echolndex

travelling pulses [rank)

properties isRef 0
con-com-
tent plex

children | dataSegment PRF echoWindowPosition echowindowLength pulseType echolndex

annotation documentati-continous data segments (for each polarisation and beam) with constant instrument settings for a given
on time range. If the parameters do not change between SC bursts, all bursts in one beam and one pol chan-
nel belong to one segment. Analogous for spotlight mode azimuth beams.

element level1Product/instrument/settings/settingRecord/dataSegment
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diagram

B sitriputes

segmentlD

startTimeUTC

Since they are separately
annotated For each
[ScanSAR- [and spotlight])
elewation beam, the blocks
of baarn settings may 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 bearnfile, Far
uncotrupted data, they are
identical Far each polarisation
[using the zarme data raster],

ES‘tDﬂTiI‘I]EUTC

“numberfRows |

properties isRef 0
con-com-
tent plex

children | startTimeUTC stopTimeUTC numberOfRows

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

annotation documentati-Since they are separately annotated for each (ScanSAR- (and spotlight)) elevation beam, the blocks of
on 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 level1Product/instrument/settings/settingRecord/dataSegment/startTimeUTC

diagram =

startTimeUTC

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/instrument/settings/settingRecord/dataSegment/stopTimeUTC

diagram =

stopTimeUTC

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/instrument/settings/settingRecord/dataSegment/numberOfRows

diagram =
rllllnllrerﬂfﬂows

type | xs:int

properties isRef 0
con-simp-
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tent le

element level1Product/instrument/settings/settingRecord/PRF

diagram
E 2] attribuites

PRF

pulse repatition frequency,
The code addreszes the
cornrnanded PRF frorn the
instturnent PRF table in [Hz]
[exact walue)

type | extension of xs:double
properties isRef 0
con-com-
tent plex

attributes | Name Type Use Default Fixed Annotation
code string20 required

annotation documentati-pulse repetition frequency. The code addresses the commanded PRF from the instrument PRF table in [Hz]
on (exact value)

element level1Product/instrument/settings/settingRecord/echoWindowPosition

diagram
. & attributes

FeclmWimlowPosition [%]—

sarnpling windows start time
(SWST]

type | extension of xs:double
properties isRef 0
con-com-
tent plex

attributes | Name Type Use Default Fixed Annotation
code string20 required

annotation documentati-sampling window start time
on (SWST)

element level1Product/instrument/settings/settingRecord/echowindowLength

diagram
J Bl attributes

FeclmwimlowLenmh [%]—

nuriber af samples

type | extension of xs:double

properties isRef 0
con-com-
tent plex

attributes | Name Type Use Default Fixed Annotation
code string20 required

annotation documentati-number of samp-
on les
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element level1Product/instrument/settings/settingRecord/pulseType

diagram | =
pulseType

fram SAR header

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-from SAR hea-
on der

element level1Product/instrument/settings/settingRecord/echolndex

diagram | =
echolndex

travelling pulzes (kank)

type | xs:int
properties isRef 0
con-simp-
tent le

annotation documentati-travelling pulses
on (rank)

element level1Product/calibration

diagram
9 —| calibrationlata

Input paramneters used For
calibration of this product

calibration =} CEI——| nominalGeometricPerformance

The base For the application niorninal perforrnance pararneters For this
of radiormetric and other data praduct warant frorm IOCS Aux Product
carrections. Marminal

petformnance values For _| . - L

quality assessment. . calibrationConstant

1.0

properties isRef 0
con-com-
tent plex

children | calibrationData nominalGeometricPerformance calibrationConstant

annotation documentati-The base for the application of radiometric and other data corrections. Nominal performance values for
on quality assessment.

element level1Product/calibration/calibrationData
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diagram

calibrationData E]—(—'"—:E—

Input pararneters used For
calibration of this product

properties isRef 0
con-com-
tent plex

—Frmliometrianmm

CEM used For radiornetric
calibration (identical to
default For gealocation grid
unless later alterad by
geocoding], e, Slobe,
STRMT S,

—Flu|mher0fA|rtennaPa‘tterns |

Antenna Patterns of each channel and
bearmn

—| antennaPattern

1.m
elewvation and azirmuth
pattern (expressed in relation
to the rechanical boresight]
of the bearns used in this
aquisition (rmainly taken Frorn
1225 Aoy Product), The
prajection anta the image
data iz perforrned by the
geolocation grid, Cne set of
pattarn for each polarzation
and DRA channel
carmbination,

—| calibrationinfeAndinstrumentCh...

instturnent characteristics and rmodefpoladzation
dependent extemal calibration Factors, All taken

from IS5 Aux Product

children | radiometricDEMID numberOfAntennaPatterns antennaPattern calibrationinfoAndinstrumentCharacteristics

annotation documentati-lnput parameters used for calibration of this prod-

on uct

element level1Product/calibration/calibrationData/radiometricDEMID

diagram = -
rratllonletn{:[lEMI[l

CEM used For radiormetric
calibration (identical to
default Far gealocation grid
unless later alterad by
geocoding], e, Globe,
STRMT S,

type | extension of string255
properties isRef 0
con-com-
tent plex

facets | maxLength 255

annotation documentati-DEM used for radiometric calibration (identical to default for geolocation grid unless later altered by ge-
on ocoding). e.g. Globe, STRM7.5,_

element level1Product/calibration/calibrationData/numberOfAntennaPatterns
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diagram =
|_|u|mher0fA|rtennaPa‘tterns |
&ntenna Patterns of each channel and
bearn
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-Antenna Patterns of each channel and
on beam

element level1Product/calibration/calibrationData/antennaPattern

diagram =
,poILayer
HH, H\, ..

SR&, DRAFare, DRAAR

—| elevationPattern

1.
used to cotrect rFange
dependence of the gain, Cne
patteren for each ScanSAR
bearn.

antennaPattern :I—|: :I—_| azimuthPattern

uzed in azimuth proceszing in

elewation and azimuth cornbination with windows
pattemn (expressed in relation Functions, ©ne patterm only,
to the rmechanical boresight) In spotlight mode: anky the
of the bearns used in this azirnuth bearn of the
aquisition [rainky taken frorn mid-aperture time is given,
ICZS Aux Product), The

Eglﬁ:':ggﬂ;gi?&f —Fazimuthsteeringﬁnule |
geolocation grd, One set of

patterm for each polarzation [degrze]

and DRA channel should be 0

cornbination,

—| elevationLockAngles

total [ScanSAR] swath

—| beamPointingVector

1.m
combined elewvation and
azirnuth pointing direction or
rizalignment expressed as
wector in the Mech Frame,

properties isRef 0
con-com-
tent plex

children | polLayer DRAoffset elevationPattern azimuthPattern azimuthSteeringAngle elevationLookAngles beamPoint-
ingVector

annotation documentati-elevation and azimuth pattern (expressed in relation to the mechanical boresight) of the beams used in this
on 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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element level1Product/calibration/calibrationData/antennaPattern/DRAoffset

diagram | =
DRAoffset

SR&, DRAFore, DRAAH

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

annotation documentati-SRA, DRAFore,
on DRAAft

element level1Product/calibration/calibrationData/antennaPattern/elevationPattern

diagram
. [2] aftributes

[elewation) bearn ID

“referenceGain

For elewation: [dBi]
rmax, abzalute Z-way gain

elevationPattern EI—

uzed o correct range
dependence of the gain, Cne
patteren for each ScanSAR
bearn,

[48]

nottnalised reference patterm
of covarage region (in fine
sampling] plusfminus 2
deqrae in law sampling

= :
-4 description !
'

additional description ta this

pattem
properties isRef 0
con-com-
tent plex
children | referenceGain gainExt description
attributes | Name Type Use Default Fixed Annotation
beamID string20 required documentati-(elevation)

on beam ID

annotation documentati-used to correct range dependence of the gain. One patteren for each ScanSAR
on beam.

element level1Product/calibration/calibrationData/antennaPattern/elevationPattern/referenceGain
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diagram = -
referenceGain

Faor elewvation: [dBi]
rnaz, absalute Z-weay gain

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-for elevation: [dBi]
on max. absolute 2-way
gain

element level1Product/calibration/calibrationData/antennaPattern/elevationPattern/gainExt

diagram
. & attributes

[d8]

nottnalised reference pattem
of coverage region (in Ane
sampling] plusiminus 2
degree in low sarnpling

elewation [ aziruth angle

type | extension of xs:float

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
angle xs:float required documentati-[_]
on elevation

| azi-
muth
angle

annotation documentati-[dB]
on normalised reference pattern of coverage region (in fine sampling) plus/minus 2 degree in low sam-
pling

element level1Product/calibration/calibrationData/antennaPattern/elevationPattern/description

diagram = —
description

additional description to this
patkerm

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

annotation documentati-additional description to this pat-
on tern

element level1Product/calibration/calibrationData/antennaPattern/azimuthPattern
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diagram
. ] aftributes |

— | azimuthBeamlD |

azirnuth bearn 1D

“referenceGain

azimuthPattern EI—

used in azimuth processing in
combination with window
Functions. Cne patterm anly,
In spotlight rmode: only the

azirnuth bearn of the
rnid-aperture time is given,

For azirmuth: [dB]

gain difference ta aziruth
boresight max, absolute
2-waay gain

IE

o 1

1..
[de]
narrnalised reference pattern
of pattem to -12dB.,

[
I
1

additional description to this

pattermn
properties isRef 0
con-com-
tent plex
children | referenceGain gainExt description
attributes | Name Type Use Default Fixed Annotation
azimuthBeamID  string20 required documentati-azi-
on muth
beam
ID

annotation documentati-used in azimuth processing in combination with window functions. One pattern only. In spotlight mode: only
on the azimuth beam of the mid-aperture time is given.

element level1Product/calibration/calibrationData/antennaPattern/azimuthPattern/referenceGain

diagram = -
referenceGain

For azimuth: [dB]

gain differance ta aziruth
boresight maz, absolute
2-way gain

type | xs:float

properties isRef 0
con-simp-
tent le

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

element level1Product/calibration/calibrationData/antennaPattern/azimuthPattern/gainExt
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diagram
. & attributes

[d8]
nottnalised reference pattem
of pattem to -12dE.,

elewation | azirnuth angle

type | extension of xs:float

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
angle xs:float required documentati-[_]
on elevation

/ azi-
muth
angle

annotation documentati-[dB]

on normalised reference pattern of pattern to -

12dB.

element level1Product/calibration/calibrationData/antennaPattern/azimuthPattern/description

diagram | = —
description

additional description to this
pattem

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

annotation documentati-additional description to this pat-
on tern

element level1Product/calibration/calibrationData/antennaPattern/azimuthSteeringAngle

diagram | = -
|_azm1uthS'teermgAngle

[dearee]
should be 0

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-[degree]

on should be
0

element level1Product/calibration/calibrationData/antennaPattern/elevationLookAngles
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diagram

properties

children

annotation

elevationLookAngles [%]—(—--—:EI—

—Fcoverageﬂegionl‘u‘lin

[dearee]

rinirnal laok angle of
cowerage region

abzalute walue iz given; sign
depends on looking direction

—Fcoverageﬂegionl‘u‘lan

total (ScanSAR) swath

isRef 0
con-com-
tent plex

[degres]

rnazimal laok angle of
cowerage region; absolute
value is given; sign depends
on laoking direction

—FfullPerformam:e

set to true iF bearn is a Al
petformance beam

coverageRegionMin coverageRegionMax fullPerformance

documentati-total (ScanSAR)

on swath

element lev-
el1Product/calibration/calibrationData/antennaPattern/elevationLookAngles/coverageRegionMin

B attributes |

diagram

type

properties

attributes

annotation

Fcoverageﬂegionl‘u‘lin [%]—

[degres]

rinirnal lack angle of
cowerage region

abzolute walue iz given; sign
depends on looking divection

extension of xs:float
isRef 0
con-com-
tent plex

Name Type
incidenceAngle  xs:float

documentati-[degree]

| incidenceAngle |

Incidence angles are anly
reparted For infarmation and
are only approximate
calculated For one arbitrarny
orbit position on the earth
referance ellipzaid.

Use
required

Default Fixed

Annotation
documentati-Incidence
on angles are

only report-
ed forin-
formation
and are only
approximate
calculated
for one
arbitrary
orbit posi-
tion on the
earth refer-
ence ellip-
soid.
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on minimal look angle of coverage region
absolute value is given; sign depends on looking direc-
tion

element lev-
el1Product/calibration/calibrationData/antennaPattern/elevationLookAngles/coverageRegionMax

diagram
d B attriputes

| incidenceAngle |

= coverageRegionMax E]_ Incidence angles are anly
|_ g 9 repatted Far infarmation and

[degres]
rnazimal laok angle of
coverage region: absolute

are only approximate
caleulated For one arbitrany
otbit position on the earth

referance ellipsaid.

value is given; sign depends
on laoking direction

type | extension of xs:float

properties isRef 0
con-com-
tent plex

Annotation
documentati-Incidence
on angles are

only report-
ed forin-
formation
and are only
approximate
calculated
for one
arbitrary
orbit posi-
tion on the
earth refer-
ence ellip-
soid.

attributes | Name Type Use Default Fixed
incidenceAngle  xs:float required

annotation documentati-[degree]

on maximal look angle of coverage region; absolute value is given; sign depends on looking direc-
tion

element lev-
el1Product/calibration/calibrationData/antennaPattern/elevationLookAngles/fullPerformance

diagram =
|_fuIIPerf-:rrmam:e

set to true iF beamn is a Aill
petfarmnance beam

type | xs:boolean

properties isRef 0
con-simp-
tent le

annotation documentati-set to true if beam is a full performance

on beam

element level1Product/calibration/calibrationData/antennaPattern/beamPointingVector
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diagram
. B attriputes

[elewation) bearn ID

heamPointingVector [

cornbined elewvation and
azirnuth painting direction or
mizalignrnant expreszed as
wectar in the Mech Frame,

properties isRef 0

children [ xyz

attributes | Name Type Use Default Fixed Annotation
beamID string20 required documentati-(elevation)
on beam ID

annotation documentati-combined elevation and azimuth pointing direction or misalignment expressed as vector in the Mech
on Frame.

element level1Product/calibration/calibrationData/antennaPattern/beamPointingVector/x

diagram
J B attributes

type | extension of xs:double

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
error xs:double required

element level1Product/calibration/calibrationData/antennaPattern/beamPointingVector/y

diagram
E E aitriputes

il

type | extension of xs:double

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
error xs:double required

element level1Product/calibration/calibrationData/antennaPattern/beamPointingVector/z
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diagram
. E aitriputes

type | extension of xs:double

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
error xs:double required

element level1Product/calibration/calibrationData/calibrationinfoAndinstrumentCharacteristics

diagram = L
absCalFactor
——

=
1.m

[4E]

original abzalute calibration

Factar without processar

scaling

—| totalinstrumentTimeDelay

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

{:alihrationlnfoAmlInstrunlentCh...[TI]—(—-u—jEI—

| o e m i meeme oo 1

r-+ ADCandlOCharacteristics

instturnent characteristics and rmodefpoladzation
dependent extemal calibration Factors, All taken

Frarn TGS Aux Product segrient prasent only if

' roresponding

' processing/zignalCatadinalysis
v awailable,
L

-. DRAChannelParameters

_____________________________________________ = =1
-

0.m
S-Matrix, L&A settings, Hybrd,
receive filker settings, receive gain,
intetnal delay, ...
Meceszary For separation of DR A
channels out of sum and difference
channels,
Pararneters and formnat are taken
directly from IOCS Aux product
and hence still TRD,

properties isRef 0
con-com-
tent plex

children | absCalFactor totalinstrumentTimeDelay ADCandlQCharacteristics polarimetricChannelCorrection DRAChannelPa-
rameters

annotation documentati-instrument characteristics and mode/polarisation dependent external calibration factors. All taken from
on I0CS Aux Product

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/absCalFactor
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diagram

IIl
oy
=
=3
=
&

stp_007F, spot_00%2

“absCalFactor [ | polarisationChannel |

[dB] HH, W, HY, WwH
original absolute calibration

Factar without processar leokDirection
scaling

antennahode

SR#&, DRAFore, DRAAR

type | extension of xs:float

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
imagingMode required
beamID string20 required documentati-strip_007,
on spot_008
polarisationChan- required documentati-HH, VV,
nel on HV, VH
lookDirection required
antennaMode required documentati-SRA,
on DRAFore,
DRAAft
annotation documentati-[dB]
on original absolute calibration factor without processor scal-

ing

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/totalinstrumentTim
eDelay

diagram = ——
instrCESystematicTimeDelay

[ns]

totalinstrumentTimeDelay —————

tatal electronic tirne delay of the Einternal[lelay
instrurment; both walues hawe to be —]

added to get the Anal walue 1.4

]

[ns] instrurnent electronic
tirne delay

properties isRef 0
con-com-
tent plex

children | instrCESystematicTimeDelay internalDelay

annotation documentati-total electronic time delay of the instrument; both values have to be added to get the final
on value

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/totalinstrumentTim
eDelay/instrCESystematicTimeDelay
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diagram = —
rlllstrCE%rstematu:Tlme[lelay |

[nz]

type | xs:float

properties isRef 0
con-simp-
tent le

default 1000

annotation documentati-[ns
on]

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/totalinstrumentTim
eDelay/internalDelay

diagram -
B attributes
Ein‘t«arnal[ll-elﬂzn.ur 1I— | polarigationChannel |

[nz] instrumnent electronic HH, W HWY, WH
tirne delay

type | extension of xs:float

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
polarisationChan- required documentati-HH,
nel on VV.
HV,
VH
annotation documentati-[ns] instrument electronic time
on delay

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/ADCandIQCharact
eristics

diagram — — L
ADCandIGCharacteristics E]—(—“'—E—| I-}-Characteristics
segment prasent only if 2
c”"'esp'?"d"'fg ) start walues by OGC
processingfsignalCratafnalysis
awailable,

properties isRef 0
con-com-
tent plex

children | I-Q-Characteristics

annotation documentati-segment present only if corresponding processing/signalDataAnalysis availa-
on ble.

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/ADCandIlQCharact
eristics/I-Q-Characteristics
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diagram -
B asitriputes

channel

I-G-Characteristics [

start walues by OGS

“imbalance

“non-orthogonality

properties isRef 0
con-com-
tent plex

children | bias imbalance non-orthogonality

attributes | Name Type Use Default Fixed Annotation
channel required
annotation documentati-start values by
on OGC
element lev-

el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/ADCandlQCharact
eristics/I-Q-Characteristics/bias

diagram

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/ADCandlQCharact
eristics/I-Q-Characteristics/imbalance

diagram | =
imbalance

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/ADCandIiQCharact
eristics/I-Q-Characteristics/non-orthogonality

diagram | = -
|_|ml1--:rrth4:rg1:'-nalll:.,-r

type | xs:double

properties isRef 0
con-simp-
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tent le

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/polarimetricChann
elCorrection

diagram =
channellmbalance |

in dB

polarimetricChannelCorrection [l']_(_..._ = HW and WH are recprocal

roultipol praducts only

==l
2

in dg
1. H wersuz % and
2.0 wersus H

properties isRef 0
con-com-
tent plex

children | channellmbalance crosstalk

annotation documentati-multipol products
on only

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/polarimetricChann
elCorrection/channellmbalance

diagram | =
|_{:hannellml:-alam:e

in dB
HY and %H are reciprocal

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-in dB
on HV and VH are recipro-
cal

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/polarimetricChann
elCorrection/crosstalk

diagram
J B attributes |

in d&
1. H wersus % and
2% wersus H

type | extension of xs:float
properties isRef 0
con-com-
tent plex

attributes | Name Type Use Default Fixed Annotation
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polarisation required
annotation documentati-in dB

on 1. H versus V
and
2.V versus H

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/DRAChannelParam

eters

diagram

properties

children

attributes

annotation

B attributes

DRAChannelParameters

S-Pattir, L&A settings, Hubeid, e :E|_| draParameters

receive filter settings, receive gain,
internal delay, ..

Mecassary For separation of DRA
channels aut of sumn and difference
channels,

Pararneters and Farmat are taken
directhy frorm IOCS Aux product
and hence still TRC:,

isRef 0
con-com-
tent plex

draParameters

Name Type Use Default Fixed Annotation
num xs:unsignedLong required

documentati-S-Matrix, LAA settings, Hybrid, receive filter settings, receive gain, internal delay, ...
on 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 lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/DRAChannelParam
eters/draParameters

diagram

—|EsumToDif'f[lelay |

Time delay between data
received in sum and

difference channel in CRA
draParameters $—(*j3— mode,

Paositives walues mean that
the surn channel lags behind

the diff channel,

—| transformationMatrix

Surn-Signal = h_1_1 ¥
Fore-Signal + walua_1_2 *
Aft-Signal

Ciff-Signal = h_z_1 *
Fore-Signal +h_2_2 *
Aft-Signal

The rmeasured value k1 (phasze
differance] has to be added to
h_ 1l landh_1_2.
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properties isRef 0
con-com-
tent plex

children | sumToDiffDelay transformationMatrix

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/DRAChannelParam
eters/draParameters/sumToDiffDelay

diagram = -
sumToDiffDelay

[z]

Tirne delay between data
receiwed in surn and
difference channel in DR
rnade,

Positives walues mean that
the surn channel lags behind
the diff channel,

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-[s]
on 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 lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/DRAChannelParam
eters/draParameters/transformationMatrix
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diagram

[rad]

Measured phaze differance
rninus the ideal phase
difference betveeen sum and
difference channel,

The comrect value is nomnaly
derived from calDR&
calibration pulses during
processing, The annotated
value iz a Fallback walue
only.

Mate: if thiz walues iz uzed
the quality of channel
recanstruction will be poor

[ Failed),

Arnplitude is linear Factor and
phase in [rad].

Mate that the derived walue
k1 has to be added to this

transformationMatrix EI—(—'"—)EI—

Surn-Signal = h_1_1 ¥
Fore-Signal + walue_1_2*

Aft-Signal phase walue,
Ciff-Signal = h_2_1 :
Fare-Signal + h_z_2 h 12

aft-Signal

The measured waluz k1 (phaze
differance] has to be added ta
h_1 1andh_1i_z.

arnplitude is linear Factar and
phase in [rad].
Mate that the derived walue

k1 has to be added to this
phaze walue.

h_2 1

Arnplitude is linear Factar and
phaze in [rad].

Amplitude is linear Factor and
phase in [rad].

properties isRef 0
con-com-
tent plex

‘ children‘ﬂh11h12h21h22

annotation documentati-Sum-Signal = h_1_1 * Fore-Signal + value_1_2 * Aft-Signal

on Diff-Signal = h_2_1 * Fore-Signal + h_2_2* Aft-Signal

The measured value k1 (phase difference) has to be added to h_1_1 and
h 12

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/DRAChannelParam
eters/draParameters/transformationMatrix/k1
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diagram

[rad]

Measured phase difference
rinus the ideal phaze
difference between sum and
difference channel,

The carrect walue is narmaly
derived from calDRS
calibration pulses during
processing, The annotated
value iz a Fallback walue
only,

Mate: iF this values is uzed
the quality of channel
recanstruction will be poor

[ Failed),

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-[rad]
on 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 lev-
el1Product/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/DRAChannelParam
eters/draParameters/transformationMatrix/h_1_1

diagram _______|
| dblComplex

h_11 ? : = |
|

Arnplitude is linear Factar and
phaze in [rad].

Mote that the derived walue _—— — — —
k1 has ta be added to this

phaze value,

type | dblComplex

properties isRef 0
con-com-
tent plex

children | amplitude phase

annotation documentati-Amplitude is linear factor and phase in [rad].
on Note that the derived value k1 has to be added to this phase
value.

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/DRAChannelParam
eters/draParameters/transformationMatrix/h_1_2
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diagram { —— 0 — — —|
dblComplex

h_1_2 ;

Arnplitude is linear Factor and
phase in [rad].

Mate that the detived walue —_— e = —
k1 has to be added to this

phasze value,

type | dblComplex

properties isRef 0
con-com-
tent plex

children | amplitude phase

annotation documentati-Amplitude is linear factor and phase in [rad].
on Note that the derived value k1 has to be added to this phase
value.

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/DRAChannelParam
eters/draParameters/transformationMatrix/h_2_1

diagram _______|
| dblComplex

Arnplitude is linear Factar and

h_Z 1 : = |
phaze in [rad]. |

type | dblComplex
properties isRef 0

con-com-
tent plex

children | amplitude phase

annotation documentati-Amplitude is linear factor and phase in
on [rad].

element lev-
el1Product/calibration/calibrationData/calibrationinfoAndIinstrumentCharacteristics/DRAChannelParam
eters/draParameters/transformationMatrix/h_2_2

diagram ———————|
| dblComplex

h_22 @ | = |

Arnplitude is linear Factor and
phase in [rad].

type | dblComplex
properties isRef 0

con-com-
tent plex
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children | amplitude phase

annotation documentati-Amplitude is linear factor and phase in
on [rad].

element level1Product/calibration/nominalGeometricPerformance

diagram =

[rn]

azirnuth resolution

deFault For single, dual, quad:
Strp 2,6, Em

Scan: 16rm,32m,32m

Spot! 2rn,mn,dnn

HS: i, 2m,2m

nominalGeometricPerformance E]—(—"'-jzl—

norninal pefformnance pararmeters For this —|Esla|ﬂﬂangeﬂes

product warant Farm TOCS Aux Product

[r] _
slant range resolution
default Lri

—Fnominalﬂwaﬂﬂ*ﬁﬂth |

[m]

deFault Step: 20000mm
default Scan: 30000
default Spat: 10000
defaule HighRes: 10000rm
default Strip quad: 15000m
deFault Sean quad: 15000

properties isRef 0
con-com-
tent plex

children | azimuthRes slantRangeRes nominalSwathWidth

annotation documentati-nominal performance parameters for this product variant from IOCS Aux Prod-
on uct

element level1Product/calibration/nominalGeometricPerformance/azimuthRes

diagram | —

[r]

azirnuth resolution

deFault For single, dual, quad:
SkHp: 2rngbrmgEmm

Scan: 16m,32m,32m

Spot: 2r,drm,dom

H=: irn,2rn,2mm

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-[m]
on azimuth resolution

default for single, dual,
quad:
Strip: 3m,6m,6m
Scan: 16m,32m,32m
Spot: 2m,4m,4m
HS: 1m,2m,2m
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element level1Product/calibration/nominalGeometricPerformance/slantRangeRes

diagram | =
slantRangeRes |

[m]
slant range resolution
default 1rm

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-[m]
on slant range resolu-
tion
default 1m

element level1Product/calibration/nominalGeometricPerformance/nominalSwathWidth

diagram = -
rllonllllaISwa‘tlﬂﬂmlﬂl

[m]

default Step: 2000000
default Scan: 20000mm
default Spot: 1000060
default HighRes: 10000mm
default Sthip quad: 15000rm
default Sean quad: 15000rn

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-[m]

on default Strip: 30000m
default Scan: 30000m
default Spot: 10000m
default HighRes: 10000m
default Strip quad: 15000m
default Scan quad:
15000m

element level1Product/calibration/calibrationConstant
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diagram ]
& attributes
! layerindex :
librationConstant [ ~apolLaver |
calibrationionstan : """"""
b OHH HY,

SRA, DRAFare, DRAAR

El[:aIFalt:tllrnr

final total absolute calibration
canstant ta be rultipied with
the power of the pizel values
to obtain calibrated data
fram the digital numbers of
the image layvers of the
product an hand, It may
include scaling Factors which
were applied to mazimize
the dynarnic range in the
irnage data reprasentation,
These may differ for each of
the the ScanSAR beams in
S5 products and For the
differant polarization layers,

properties isRef 0
con-com-
tent plex

‘ children ‘ polLayer beamID DRAoffset calFactor

attributes | Name Type Use Default Fixed Annotation
layerindex

element level1Product/calibration/calibrationConstant/beamID

diagram

For ScanSAR SSC products

‘ type ‘ string20

properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-for ScanSAR SSC pro-
on ducts

element level1Product/calibration/calibrationConstant/DRAoffset

diagram =
DRAoffset

SR&, DRAFare, DRAAR
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type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

annotation documentati-SRA, DRAFore,
on DRAAft

element level1Product/calibration/calibrationConstant/calFactor

diagram =
:

final tatal absolute calibration
constant to be raultipied with
the power of the pirel values
to obtain calibrated data
frorn the digital numbers of
the image layers of the
praduct an hand, It may
include scaling Factors which
were applied to marimize
the dynarnic range in the
irmage data representation,
These may differ For ach of
the the ScanSAR beams in
SSC products and For the
different palarization lavers,

type | extension of xs:double

properties isRef 0
con-com-
tent plex

annotation documentati-final total absolute calibration constant to be multipied with the power of the pixel values to obtain calibrated

on 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 level1Product/noise
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diagram
. & attributes

layerindex
polLayer

HH, H,
- -iEheamI[l :
for ScanSAR S5C products
Palynamials characterzing - J-Eh-pii‘;ﬁs:é{ [
the expected noise in each L '
imnage layer. Expressed as SRA, DRAFare, DRAAR

azimuth time tagged range

polynormials, To be used =

with qaogrid Far non-55C neiseModellD
products, - -
which noize sources and

madels included: a.g, HE

: ternperature included
“noiselevelRef

noise level reference: e.q.
beta nowght

—|;numherﬂﬂloiseﬂe{:or{ls |

—Faveragell-:-iseHeconlAzimuthSp... |

in [z]. The noise polynornials are not
necessatly equidistantly spaced due to &g, RE
gain jurnps oF instrurnent deifts which rnay
require a higher sampling For a short periad of
azimuth time,

————

1.0
Muize power palynornials For
the azirnuth referance times
az function of range,

properties isRef 0
con-com-
tent plex

children | polLayer beamID DRAoffset noiseModellD noiseLevelRef numberOfNoiseRecords averageNoiseRecordAzimuth-
Spacing imageNoise

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

annotation documentati-Polynomials characterizing the expected noise in each image layer. Expressed as azimuth time tagged
on range polynomials. To be used with geogrid for non-SSC products.

element level1Product/noise/beamiID

diagram

for ScanSaR 552 products

type | string20

properties isRef 0
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con-simp-
tent le

facets | maxLength 20

annotation documentati-for ScanSAR SSC pro-
on ducts

element level1Product/noise/DRAoffset

diagram =
DRAoffset

SR&, DRAFare, DRAAR

‘ type ‘ restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

annotation documentati-SRA, DRAFore,
on DRAAft

element level1Product/noise/noiseModellD

diagram =
noiseModellD

which noize sources and
rnodels included: e.g. HE
ternperature included

type | string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255

annotation documentati-which noise sources and models included: e.g. HK temperature includ-
on ed

element level1Product/noise/noiseLevelRef

diagram | =
noiselLevelRef

noise level reference: e.g.
beta nowght

type | string80

properties isRef 0
con-simp-
tent le

facets | maxLength 80

annotation documentati-noise level reference: e.g. beta
on nought
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element level1Product/noise/numberOfNoiseRecords

diagram | = -
rllllmllerOﬂlulseRﬂcunls
‘ type ‘ xs:int
properties isRef 0
con-simp-
tent le

element level1Product/noise/averageNoiseRecordAzimuthSpacing

diagram

Fauerage“uiseRﬂcurtlAzimuthSp...

azirnuth time,

in [5]. The noise palynomials are not
necessatly equidistantly spaced due to e.g, RX
gain jurnps or instrurnent drifts which may
require a higher zarmpling For a short periad of

‘ type

‘ xs:float

properties

isRef 0
con-simp-
tent le

annotation

documentati-in [s]. The noise polynomials are not necessarily equidistantly spaced due to e.g. RX gain jumps or instru-
on ment drifts which may require a higher sampling for a short period of azimuth time.

element level1Product/noise/imageNoise

diagram

imageHoise [—]

Moize power polynornials For
the azimuth referance times
as function of range,

azirnuth tirne tag For the
fallowing polynornials.

—| noiseEstimate

1.m
In multi-looked ScanSAR
products, at leask 4
polynomials are given with
ADIACEMT walidity ranges,
Since these are given far
each ScanSAR S5C beam
separately, ther will be an
OWERLAP in range For
complex ScanSAR products,
Bk ewen SM images may
require rare than one range
palynarmial bo meet an
AcCUrake noise reprezentation
over the range extent of the
scene, Howewer, an
appraximation of the noise
Aar with ane polynomial is
expected ta be walid far all
S products [TERC),

—FlmiseEstimateCmrﬁtlence

0...1 iderived From the Ffit results], 1
iz best,

properties

isRef 0
con-com-
tent plex
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children | timeUTC noiseEstimate noiseEstimateConfidence

annotation documentati-Noise power polynomials for the azimuth reference times as function of
on range.

element level1Product/noise/imageNoise/timeUTC

diagram =
- = timelTC

azirnuth tirme tag For the
Fallawing polynanials,

type | xs:dateTime
properties isRef 0
con-simp-
tent le

annotation documentati-azimuth time tag for the following polynomi-
on als.

element level1Product/noise/imageNoise/noiseEstimate

diagram _— Y — — — —
| dblPolymom _|

—Fvalitlityl-'!angel‘u‘lin |

|
I —Fvalitlityﬂanuel‘u‘lan |

noiseEstimate [T‘]_‘_Eja_ “referencePoint

In multi-looked ScanSAR
products, at least 4
polynarmials are given with
ADIACEMT walidity ranges.
Since these are given For
each ScanSAR 35 beamn

L- 4= coefficient

|
|
|
|
—Fpol‘;momial[leuree | I
|
|
|

[ Ry Ry BBy S, oy
separately, ther will be an 0..256

£l
compler ScanSAR products, aug* o+ alt el L+
Bt even SMirnages may an®rn

require maore than one range
polynornial to reset an
ACCUratE noise representation
over the range extent af the
seene, Howewer, an
approgimation of the noise - — — —
Aoar with ane palynomial is

expected to be walid For all

M products [TBC),

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

|
|
|
OWVERLAR in range Far |
|
|
| n= palynormialDegres

—_

type | dblPolynom
properties isRef 0

con-com-
tent plex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

annotation documentati-ln multi-looked ScanSAR products, at least 4 polynomials are given with ADJACENT validity ranges. Since
on 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 level1Product/noise/imageNoise/noiseEstimateConfidence
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diagram = .
|_|m|seEstlmateCmrﬁtlence

0401 [detived fram the ft results), 1
iz best,

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-0...1 (derived from the fit results). 1 is
on best.

element level1Product/platform

diagram
- referenceData

geornetric raference data

platform

State wectars and geornetric
layaut of the platformn used
Faor the processing,

mainly relevant segrment cuk
out of the orbit file

---------- bl
'

--- attitude

rnainly relevant segrient cut
out of the attitude fle

properties isRef 0
con-com-
tent plex

children | referenceData orbit attitude

annotation documentati-State vectors and geometric layout of the platform used for the pro-
on cessing.

element level1Product/platform/referenceData

diagram =
J —|:SARAntennaMe{:hani{:alBoresiglrt

1

—| SARAntennaPosition

referenceData [%]—(—'"—:E— 1.3

Coordinates of phase center of
AR antennag in body Axed
satellite swstern

geamettic reference data

—| GPSAntennaPosition

1.4
Coardinates of phase center of
the GPS antenna used For the
orbit Ale in body Ared satellite
syskar

properties isRef 0
con-com-
tent plex

children | SARAntennaMechanicalBoresight SARAntennaPosition GPSAntennaPosition

annotation documentati-geometric reference
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on data

element level1Product/platform/referenceData/SARAntennaMechanicalBoresight

diagram = - -
|_SARAlIt&lmaI'u'lecham{:aIBoresmlrt

1

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-[_
on]

element level1Product/platform/referenceData/SARANntennaPosition

diagram - — —
| floatVector

SARAntennaPosition [%}l——(—u-—

Coordinates of phaze centar of |
SAR antennae in body Axed
satellite systern |

gJ4 - - —
B attributes
|| DRAofTsEt
type | extension of floatVector
properties isRef 0
con-com-
tent plex
children [ xyz
attributes | Name Type Use Default Fixed Annotation

DRAOoffset required

annotation documentati-Coordinates of phase center of SAR antennae in body fixed satellite sys-

on tem

element level1Product/platform/referenceData/GPSAntennaPosition
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diagram - — —

| floatVector

GPSAntennaPosition [%]—l——(—--—

Coordinates of phase center of |
the GPS antenna used for the

orbit Ale in body Ared satellite |
systen S

B attriputes

Main, Redundant

type | extension of floatVector
properties isRef 0
con-com-
tent plex

children | xyz

attributes | Name Type Use Default Fixed Annotation
GPSreceiver required
unit required documentati-Main,

on Redundant

annotation documentati-Coordinates of phase center of the GPS antenna used for the orbit file in body fixed satellite sys-
on tem

element level1Product/platform/orbit

orhbit

rnainly relevant segrnent cuk
out of the orbit Ale

diagram

orbitHeader

properties isRef 0
con-com-
tent plex

children | orbitHeader stateVec

annotation documentati-mainly relevant segment cut out of the orbit
on file

element level1Product/platform/orbit/orbitHeader
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diagram

orbitHeader EI—[—H-—:EI—

—Fgeneration@s’tem

“sensor

PROP For predicted orbit
GPES Fom single GPS
GPSD For differential GPS

“accuracy

REFE Ffor raferance
PREL For predicted
QUEL Far quicklaok
RAPD Far rapid
SZIE For science

—Fsta‘te‘u’ec’torﬂefﬁame |

state wectar reference frame
indicator
e, WiG5Ed

applied transFormn iF orbit data
source was nok in ref Fame

—Fsta‘te‘u’ec’torﬂeﬂime |

state wector referance time
indicator
&, 53PS

—Fstate‘u’ecFormat |

&, units

—Fnumﬂtatevectors |

total nurnber of state vectors

—| firstStateTime

—| lastState Time

—FstateUettorTimeSpa{:ing |

[zec]
stake weckor time spacing

—F|wsiti0|m{:curacyl'u'largin |
30 RMS walue

—Fvelocityﬁ.ccuracyl‘u!argin |
30 RMS walue

—Fre{:ProcessinuTe{:hnique |

recornmended orbit interpalation ar
appraximation technique

Ena{:P4:rl[lhe':gr~e~e:

recornmnended intarpolation
palynarmial degree

—F{Iataﬁaplmlicator |

nuriber of state wectars with
qualInd=0
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properties isRef 0
con-com-
tent plex

children | generationSystem sensor accuracy stateVectorRefFrame coordSystemTransfrom stateVectorRefTime stat-
eVecFormat numStateVectors firstStateTime lastStateTime stateVectorTimeSpacing positionAccuracyMargin
velocityAccuracyMargin recProcessingTechnique recPolDegree dataGaplndicator

element level1Product/platform/orbit/orbitHeader/generationSystem

diagram
E B aitributes |

Fgenerationﬂystem [%]— | version |

Software warsion number of
the generation systern

type | extension of string255
properties isRef 0
con-com-
tent plex

facets | maxLength 255

attributes | Name Type Use Default Fixed Annotation
version string80 documentati-Software
on version
number of
the gen-
eration
system

element level1Product/platform/orbit/orbitHeader/sensor

diagram | =
Sensor

PROP For predicted arbit
GPES Forn single GRS
GPSD For differential GPS

type | restriction of xs:NMTOKEN

properties isRef 0
con-simp-
tent le

facets enumerati-PRO
onP
enumerati-GPSS
on
enumerati-GPS
onD

annotation documentati-PROP for predicted orbit
on GPSS forn single GPS
GPSD for differential
GPS

element level1Product/platform/orbit/orbitHeader/accuracy
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diagram =
accuUracy

REFE For reference
PRED For predicted
QLKL Far quicklook
RA&PD For rapid
SiCIE For science

type | restriction of xs:NMTOKEN

properties isRef 0
con-simp-
tent le

facets enumerati-REFE

on

enumerati-PRE
onD

enumerati-QUKL
on

enumerati-RAP
onD

enumerati-SCIE
on

documentati-REFE for refer-
on ence

PRED for predict-
ed
QUKL for quick-
look
RAPD for rapid
SCIE for science

annotation

element level1Product/platform/orbit/orbitHeader/stateVectorRefFrame

diagram =
rstMeVectorRefFrame

state wectar reference frame
indicator
&, WiEsa4

type | string80

properties isRef 0
con-simp-
tent le

facets | maxLength 80
documentati-state vector reference frame indica-

on tor
e.g. WGS84

annotation

element level1Product/platform/orbit/orbitHeader/coordSystemTransfrom

diagram

= rotMatrixCoeff

coordSystemTransfrom EI—(—H-— =]

applied transFormn iF orbit data
source was not in ref frame

properties isRef 0
con-com-
tent plex
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children | rotMatrixCoeff shift

annotation documentati-applied transform if orbit data source was not in ref
on frame

element level1Product/platform/orbit/orbitHeader/coordSystemTransfrom/rotMatrixCoeff

diagram
J B attriputes

|

=rotMatrixCoeff IZI
|

type | extension of xs:double

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
i xs:int required
j xs:int required

element level1Product/platform/orbit/orbitHeader/coordSystemTransfrom/shift

diagram

type | dblVector
properties isRef 0
con-com-
tent plex

children [ xyz

element level1Product/platform/orbit/orbitHeader/stateVectorRefTime

diagram = -
rstMeUectorHeﬂlme

state wector reference tirme
indicator
e, GP5

type | string20

properties isRef 0
con-simp-
tent le

facets | maxLength 20
annotation documentati-state vector reference time indica-

on tor
e.g. GPS
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element level1Product/platform/orbit/orbitHeader/stateVecFormat

diagram | =
|_state‘ufecFormat

2., Units

type | string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255

annotation documentati-e.g.
on units

element level1Product/platform/orbit/orbitHeader/numStateVectors

diagram | =
|_nl.|n15tate‘ufe-n’tors

total number of state vectors

type | xs:unsignedLong
properties isRef 0
con-simp-
tent le

annotation documentati-total number of state vec-
on tors

element level1Product/platform/orbit/orbitHeader/firstStateTime

diagram =
E —Fﬁrstﬁtaterimemc |

T time of first state
weckor

FETE— [Tt'_(_“__:E'_—FﬁrstStateTimeGPS |

GPS tire of frst state
wectar (nteger second
counter]

—FﬁrstﬁtateTimeGPSFraction |

Fraction GPS tirne of first state wectar
as Fraction of second

properties isRef 0
con-com-
tent plex

children | firstStateTimeUTC firstStateTimeGPS firstStateTimeGPSFraction

element level1Product/platform/orbit/orbitHeader/firstStateTime/firstStateTimeUTC

diagram | = -
|_ﬁr5t5tateTlmellTC

T tirme of first state
wechor

type | xs:dateTime
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properties isRef 0
con-simp-
tent le

annotation documentati-UTC time of first state
on vector

element level1Product/platform/orbit/orbitHeader/firstStateTime/firstStateTimeGPS

diagram = -
|_ﬁrst5tateTlmeGP5

GPS tirme of frst state
wectar (jnteger second
counter]

type | xs:unsignedint
properties isRef 0
con-simp-
tent le

annotation documentati-GPS time of first state vector (integer second coun-
on ter)

element level1Product/platform/orbit/orbitHeader/firstStateTime/firstStateTimeGPSFraction

diagram | = - -
rﬁrstStMeTlnleGPSFra{:tlon

fraction SPS tirne of Arst skate wector
as fraction of second

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-fraction GPS time of first state vector as fraction of sec-
on ond

element level1Product/platform/orbit/orbitHeader/lastStateTime

diagram =
. —FIastStateTimel.lTE |

T tirme of last state
weckar

PTpT— EI—(—-"-;EI—_F lastStateTime GPS |

GPS time of frst state
wector (jnteger second
counter]

—FlastﬂtateTimeGPSFraction |

fraction GPS tirne of first state
wector az Fraction of second

properties isRef 0
con-com-
tent plex

children | lastStateTimeUTC lastStateTimeGPS lastStateTimeGPSFraction

element level1Product/platform/orbit/orbitHeader/lastStateTime/lastStateTimeUTC
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diagram = -
|_|ast51atenmeu1c

T tirme of last state
weckar

type | xs:dateTime
properties isRef 0
con-simp-
tent le

annotation documentati-UTC time of last state
on vector

element level1Product/platform/orbit/orbitHeader/lastStateTime/lastStateTimeGPS

diagram = -
rlaststateTlmeGPS

GPS time of frst state
wectar [integer second
counter]

type | xs:unsignedint
properties isRef 0
con-simp-
tent le

annotation documentati-GPS time of first state vector (integer second coun-
on ter)

element level1Product/platform/orbit/orbitHeader/lastStateTime/lastStateTimeGPSFraction

diagram = " -
rlaststateTlme:GPSFrac’tlon

fraction GPS tirne of first state
wectar az Fraction of second

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-fraction GPS time of first state vector as fraction of sec-
on ond

element level1Product/platform/orbit/orbitHeader/stateVectorTimeSpacing

diagram | = - -
|_stateve{:torTlmeS|mcmg

[zex]
skake weckor tirme spacing

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-[sec]
on state vector time spac-
ing
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element level1Product/platform/orbit/orbitHeader/positionAccuracyMargin

diagram | = — -
|_|1oslt|0|1.ﬂ|.{:{:l.|racyl'u'laruln

30 RMS walue

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-3D RMS value
on

element level1Product/platform/orbit/orbitHeader/velocityAccuracyMargin

diagram = - -
rveloclty.ﬁc{:uracyl'u'largln

30 RMS walue

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-3D RMS value
on

element level1Product/platform/orbit/orbitHeader/recProcessingTechnique

diagram | = - -
|_re{:Pm{:essmgTe{:hmque

recarnrendead orbit interpolation or
appraximation technique

type | string255

properties isRef 0
con-simp-

tent le

facets | maxLength 255

annotation documentati-recommended orbit interpolation or approximation tech-
on nique

element level1Product/platform/orbit/orbitHeader/recPolDegree

diagram | =
recPollegree

recornmended interpolation
palynormial degras

type | restriction of xs:int

properties isRef 0
con-simp-
tent le

facets | mininclusive 1
maxinclusi-20
ve
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annotation documentati-recommended interpolation polynomial
on degree

element level1Product/platform/orbit/orbitHeader/dataGapindicator

diagram | = -
|_{IataGa|1ImI|{:ator
nurnber of state wectars with
qualInd=0
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-number of state vectors with qual-
on Ind=0

element level1Product/platform/orbit/stateVec
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diagram

B sitriputes

]

counter of actual elerment

YES
M
& For Reference Crbit

quilityIndicator

0 For bad, 1 For good

isRef 0
con-com-
tent plex

properties

children | timeUTC timeGPS timeGPSFraction posX posY posZ velX velY velZ

1] 1]
= =
= =
- -
3| |2
- -]
W x]

—FtimeGPSFraction |

“posX

“posY

“pos?

SvelX

[rniz]

Evel‘f

(]

E'u'eIZ

[rniz]

attributes | Name Type Use Default
num required
maneuver required
qualind required

element level1Product/platform/orbit/stateVec/timeUTC

Fixed Annotation
documentati-counter of
on actual ele-
ment
documentati-YES
on NO
NA for Refer-
ence Orbit
documentati-quilitylndica-
on tor
0 for bad, 1
for good
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diagram =
. “timelUTC

type | xs:dateTime

properties isRef 0
con-simp-
tent le

element level1Product/platform/orbit/stateVec/timeGPS

diagram N
timeGPS

type | xs:unsignedLong
properties isRef 0

con-simp-
tent le

element level1Product/platform/orbit/stateVec/timeGPSFraction

diagram = N
rtlnleGPSFramon

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/platform/orbit/stateVec/posX

diagram
[rr]
type | xs:double
properties isRef 0.
con-simp-

tent le

annotation documentati-[m
on]

element level1Product/platform/orbit/stateVec/posY

diagram
[rn]
type | xs:double
properties isRef 0_
con-simp-

tent le

annotation documentati-[m
on]

element level1Product/platform/orbit/stateVec/posZ
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diagram
[rn]
type ‘ xs:double
properties isRef 0
con-simp-
tent le
annotation documentati-[m

on]

element level1Product/platform/orbit/stateVec/velX

o
[rnfs]
type | xs:double
properties isRef 0
con-simp-
tent le
annotation documentati-[m/s

on]

element level1Product/platform/orbit/stateVec/velY

diagram =
’
[rnfz]
type ‘ xs:double
properties isRef 0
con-simp-
tent le
annotation documentati-[m/s

on]

element level1Product/platform/orbit/stateVec/velZ

e
[rnfs]
type | xs:double
properties isRef 0
con-simp-
tent le
annotation documentati-[m/s

on]

element level1Product/platform/attitude




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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 234 of 332

diagram
g attitudeHeader

attitude =}

rnainly relevant segrnent cut
out of the attitude FAle

properties isRef 0
con-com-
tent plex

children | attitudeHeader attitudeData

annotation documentati-mainly relevant segment cut out of the attitude
on file

element level1Product/platform/attitude/attitudeHeader
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diagram

attitudeHeader EI—(—"'-:E—

—Fgenerati-:rn@s’tem

~sensor

A5

Caccuracy

STD ta indicate that

it iz derived Frorn Star
Tracker Data, LREF ar LFRD
and RREF or RPRD For laft
and rvight laoking reference or
predicted attitude products
{used For MRT processing].

—| attitudeDataRefFrames

attitude data reference frame
indicator

applied transFormn iF orbit data
source was not in ref frame

—Fattitutle[lataﬂeﬂime |

attitude data referance time
indicator
e, GP5

—F attitudeDataFormat |

&.,. units ¥ quatermion arder

~numRecords

total nurnber of attitude data
in records

—| firstAttitudeTime

—| lastAttitudeTime

—Fattitutle[lataTimeSpa{:ing |

[sec]
attitude data time spacing

—|= accuracyMargin

20 EMZ walue

—FrecllrtenmITeclmique |

recarnmendead interpol ation
technique
2.3, linzar

—FreclntenmlPol[leuree |

recarnmendead interpol ation
polynomial degres

—F{Iﬂtaﬁaplmli{:ator |

riurnber of attitude data
recards with quallnd=0

—FsteeringLawlmli{:ator |

e.q. all data in "TZDS",...
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properties isRef 0
con-com-
tent plex
children | generationSystem sensor accuracy attitudeDataRefFrames coordSystemTransfrom attitudeDataRefTime atti-

element level1Product/platform/attitude/attitudeHeader/generationSystem

diagram

type

properties

facets

attributes

tudeDataFormat humRecords firstAttitudeTime lastAttitudeTime attitudeDataTimeSpacing accuracyMargin recln-

terpolTechnique recinterpolPolDegree dataGaplindicator steeringL awlndicator

B aitributes |

Fgenerationﬂystem [%]— | version |

Software warsion number of
the generation systern

extension of string255
isRef 0
con-com-
tent plex

maxLength 255

Name Type Use Default
version string80

element level1Product/platform/attitude/attitudeHeader/sensor

diagram

type

properties

facets

annotation

S sensor

AOCE

restriction of xs:NMTOKEN

isRef 0
con-simp-
tent le

enumerati-AOC
onS

documentati-AOC
onS

element level1Product/platform/attitude/attitudeHeader/accuracy

diagram

type

“accuracy

ST to indicate that

it iz derived frarn Star
Tracker Cata, LREF or LPRD
and RREF or RPRD For left
and right looking reference or
predicted attitude products
[uzed For MRT pracessing).

restriction of xs:NMTOKEN

Fixed

Annotation
documentati-Software
on version
number of
the gen-
eration
system
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properties

facets

annotation

isRef 0
con-simp-
tent le

enumerati-STD
on
enumerati-RREF
on
enumerati-LREF
on
enumerati-REFE
on
enumerati-RPRD
on
enumerati-LPRD
on
enumerati-UNDEFINE
onD

documentati-STD to indicate that
on 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 level1Product/platform/attitude/attitudeHeader/attitudeDataRefFrames

diagram

properties

children

annotation

attitudeDataRefFrames EI—(—"-— =

attitude data reference Frarne
indicator
Ih5Sad
isRef 0
con-com-
tent plex

FromFrame ToFrame

documentati-attitude data reference frame indica-
on tor

element level1Product/platform/attitude/attitudeHeader/attitudeDataRefFrames/FromFrame

o

type

properties

facets

annotation

MECH

string20

isRef 0
con-simp-
tent le

maxLength 20

documentati-MECH
on

element level1Product/platform/attitude/attitudeHeader/attitudeDataRefFrames/ToFrame

diagram

“ToFrame

WGSE4
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type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-wWGS8
on 4

element level1Product/platform/attitude/attitudeHeader/coordSystemTransfrom

diagram

= rotMatrixCoeff

coordSystemTransfrom EI—(—H-— =]

applied transFormn iF orbit data
source was not in ref frame

properties isRef 0
con-com-
tent plex
children | rotMatrixCoeff shift

annotation documentati-applied transform if orbit data source was not in ref
on frame

element level1Product/platform/attitude/attitudeHeader/coordSystemTransfrom/rotMatrixCoeff

diagram -
B attriputes

= rotMatrixCoeff E]— IZI
i

type | extension of xs:double

properties isRef 0

con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
i xs:int required
j xs:int required

element level1Product/platform/attitude/attitudeHeader/coordSystemTransfrom/shift

diagram

type | dblVector

properties isRef 0



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 239 of 332

con-com-
tent plex

children [ xyz

element level1Product/platform/attitude/attitudeHeader/attitudeDataRefTime

diagram = -
raﬁdlltleﬂataﬂeﬂlme

attitude data refarence tirme
indicator
e, GP5

type | string20
properties isRef 0
con-simp-
tent le
facets | maxLength 20
annotation documentati-attitude data reference time indica-

on tor
e.g. GPS

element level1Product/platform/attitude/attitudeHeader/attitudeDataF ormat

diagram =
|_Htt|tutle[lataFormat

2.3, units [ quatemion arder

type | string255

properties isRef 0
con-simp-

tent le

facets | maxLength 255

annotation documentati-e.g. units / quaternion
on order

element level1Product/platform/attitude/attitudeHeader/numRecords

diagram =
numRecords

total nurnber of attitude data
in records

type | xs:unsignedLong
properties isRef 0
con-simp-
tent le

annotation documentati-total number of attitude data in rec-
on ords

element level1Product/platform/attitude/attitudeHeader/firstAttitudeTime
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diagram =
. —FﬁrstAttitutleTimeUTC |

T time of frst attitude data

firstAttitudeTime E]_( E_—FﬁrstAttitlltleTimeGPS |

GPS time of Arst attitude data
(integer second counter)

—FﬁrstAttitutleTimeGPSFra{:tion |

Fraction GPS tirne of first attitude data

properties isRef 0
con-com-
tent plex

children | firstAttitudeTimeUTC firstAttitudeTimeGPS firstAttitudeTimeGPSFraction

element level1Product/platform/attitude/attitudeHeader/firstAttitudeTime/firstAttitudeTimeUTC

diagram

Fﬁrsmttitmlenmeurc

T tirme of first attitude data

type | xs:dateTime
properties isRef 0
con-simp-
tent le

annotation documentati-UTC time of first attitude
on data

element level1Product/platform/attitude/attitudeHeader/firstAttitude Time/firstAttitudeTimeGPS

diagram

FﬁrstAttitmleTimeGPS

GPS tirme of frst attitude data
(integer second counter]

type | xs:unsignedint

properties isRef 0
con-simp-
tent le

annotation documentati-GPS time of first attitude

on data
(integer second counter)

element level1Product/platform/attitude/attitudeHeader/firstAttitude Time/firstAttitudeTimeGPSFraction

diagram

Fﬁrst.ﬁ.ttitutleTimeGPSFra{:tion

fraction GPS time of first attitude data

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-fraction GPS time of first attitude
on data
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element level1Product/platform/attitude/attitudeHeader/lastAttitudeTime

diagram =
- —FlastattitudeTimeuTc |

T tirme of last attitude data

lastAttitude Time E]_(_.__E_—Flast.ﬂ.ttitmleTimeGPS |

GPS tirme of last attitude data
(integer second countar]

—Flas’tAttitmleTimeGPSFra-{:tion |

Fraction GPS tirne of last attitude data

properties isRef 0
con-com-
tent plex

children | lastAttitudeTimeUTC lastAttitudeTimeGPS lastAttitudeTimeGPSFraction

element level1Product/platform/attitude/attitudeHeader/lastAttitudeTime/lastAttitudeTimeUTC

diagram

FlastAttitmleTimeurc

T tirme of last attitude data

type | xs:dateTime
properties isRef 0
con-simp-
tent le

annotation documentati-UTC time of last attitude
on data

element level1Product/platform/attitude/attitudeHeader/lastAttitudeTime/lastAttitudeTimeGPS

diagram

Flasmttitmlenmeﬁps

GPS tirme of last attitude data
(integer second counter)

type | xs:unsignedint

properties isRef 0
con-simp-
tent le

annotation documentati-GPS time of last attitude

on data
(integer second counter)

element level1Product/platform/attitude/attitudeHeader/lastAttitudeTime/lastAttitudeTimeGPSFraction

diagram

FIastAttitu{I-&TimeGPSFra{:ﬁon

Fraction SPS tirne of last attitude data

type | xs:double

properties isRef 0
con-simp-
tent le
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annotation documentati-fraction GPS time of last attitude
on data

element level1Product/platform/attitude/attitudeHeader/attitudeDataTimeSpacing

diagram | —— - -
|_attltutle[lataTlmeSpacmg

[zex]
attitude data tirne spacing

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-[sec]
on attitude data time spac-

ing

element level1Product/platform/attitude/attitudeHeader/accuracyMargin

diagram | = -
accuracyMargin

30 RMS walue

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-3D RMS value
on

element level1Product/platform/attitude/attitudeHeader/recinterpolTechnique

diagram = -
|_rf:{:|II'tf:r|]10|Tf:{:|lllI{|lIE

recarnmended interpalation
technique
e.q. linear

type | string255
properties isRef 0
con-simp-
tent le
facets | maxLength 255
annotation documentati-recommended interpolation tech-

on nique
e.g. linear

element level1Product/platform/attitude/attitudeHeader/recinterpolPolDegree

diagram | =
|_rf:{:lnter|mIPoIDegree

recornmended interpolation
palynormial degras

type | restriction of xs:int
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properties isRef 0
con-simp-
tent le

facets | mininclusive 1
maxinclusi-20
ve

annotation documentati-recommended interpolation polynomial
on degree

element level1Product/platform/attitude/attitudeHeader/dataGapindicator

diagram | = -
|_{IataGa|1ImI|{:ator
nurnber of attitude data
recards with quallnd=0
type | xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-number of attitude data records with qual-
on Ind=0

element level1Product/platform/attitude/attitudeHeader/steeringLawindicator

diagram = - -
rsteerlllgLawlmllcator

e.q. all datain "TZDS",...

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

annotation documentati-e.g. all data in
on "TZDS",...

element level1Product/platform/attitude/attitudeData
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diagram
. [2] attribuites

!

counter of actual elernent

ranoeyer?
YES

=
EO

quility Indicator
0 For bad, 1 For good

antenna skeering indicatar
2,3, TZDS For Tatal Zera

Croppler Steerin
attitudeData [ " -

=timelTC

“timeGPS

~timeGPSFraction |

T

;

=q0

properties isRef 0
con-com-
tent plex

children | timeUTC timeGPS timeGPSFraction g0 g1 g2 q3

attributes | Name Type Use Default
num required
maneuver required
quallnd required
antsteerind string20 required

element level1Product/platform/attitude/attitudeData/timeUTC

Annotation

documentati-counter of
on actual ele-
ment
documentati-manoever?
on YES
NO
documentati-quilitylndica-
on tor
0 for bad, 1
for good
documentati-antenna
on steering
indicator
e.g. TZDS for
Total Zero
Doppler
Steering
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diagram =
:

type | xs:dateTime
properties isRef 0

con-simp-
tent le

element level1Product/platform/attitude/attitudeData/timeGPS
diagram

type | xs:unsignedLong
properties isRef 0

con-simp-
tent le

element level1Product/platform/attitude/attitudeData/timeGPSFraction

diagram = N
rtlnleGPSFractlon

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/platform/attitude/attitudeData/q0
diagram

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/platform/attitude/attitudeData/q1
diagram

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/platform/attitude/attitudeData/q2

diagram =
q2

type | xs:double

properties isRef 0
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con-simp-
tent le

element level1Product/platform/attitude/attitudeData/q3

diagram

type | xs:double

properties isRef 0
con-simp-
tent le

element level1Product/productQuality

diagram

productfuality [T‘]—E:EI—

Surimatizes the image and
data quality, Indicates limits
and raizes Aags iF wialated,

properties isRef 0
con-com-
tent plex

—| rawDataCiuality

1.4
Assessrment of the raw data
quality For each raw data pal
channel,

—| auxDataChuality

—| processingParameter Quality

Doppler Centroid overview and quality
aszessrnent of processing paramneters,

—| imageDatatuality

1.0
Characterization of the
petfarmance of each irmage
laver,

Threshalds For the quality
Aags

steering o antenna problermns L ...

children | rawDataQuality auxDataQuality processingParameterQuality imageDataQuality limits instrumentStateRemark

annotation documentati-Summarizes the image and data quality. Indicates limits and raises flags if violat-

on ed.

element level1Product/productQuality/rawDataQuality
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diagram =
—|_ instrumenmntChannel

in DRAIUAD mode these
ate 4 Surn)Dif channels and
do MOT carespond ta image
lawars

—Fgm:-ﬂigniﬁcanceﬂag |

are there data gaps above
the tolerable lewel?

—FmissingLinesSiglliﬁ{:an{:eFlag |

outside lirits?

rawDatatuality [T‘]—EJE'_—FADCOverﬂowSigniﬁ{:anceFlag |

Aszessment of the raw data
quality For each raw data pal
channel,

outside lirnits?

—FI}itErr-:rrssigniﬁ{:an{:eFlag |

outside lirits?

—FlBiasﬂutsiﬂeLimitsHag |

outzide lirits?

—[ oBiasOutsideLimitsFlag |

outside lirnits?

—FIOImI:-alan{:eﬂutsi{IeLimitsFlag |

outside lirnits?

—FIDHon0rthog-:rnalityﬂutsitleLimit... |

outside lirits?

properties isRef 0
con-com-
tent plex

children | instrumentChannel beamlID polarization gapSignificanceFlag missingLinesSignificanceFlag ADCOverflowSignifi-
canceFlaqg bitErrorsSignificanceFlag IBiasOutsideLimitsFlag QBiasOutsideLimitsFlag IQimbalanceOutsideLim-
itsFlag IQNonOrthogonalityOutsideLimitsFlag

annotation documentati-Assessment of the raw data quality for each raw data pol chan-
on nel.

element level1Product/productQuality/rawDataQuality/instrumentChannel

diagram =
rlllﬁtrllnlerlt(:l'lﬂllllel

in DRASUAD mode these
ate 4 Surn/Dif channels and
di MO T conespond ta irage
layers

type | xs:string

properties isRef 0
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con-simp-
tent le

annotation documentati-in DRA/QUAD mode these are 4 Sum/Dif channels and do NOT correspond to image
on layers

element level1Product/productQuality/rawDataQuality/beamID
o

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/productQuality/rawDataQuality/polarization

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/productQuality/rawDataQuality/gapSignificanceFlag

diagram | = —
|_ga|15|gmﬁ{:am:eFlag

are there data gaps abowe
the tolerable level?

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-are there data gaps above the tolerable
on level?

element level1Product/productQuality/rawDataQuality/missingLinesSignificanceFlag

diagram = - —
|_m|ssmgLmesSmmﬁ{:anceFlag

outside lirits?

type | xs:boolean

properties isRef 0
con-simp-
tent le

annotation documentati-outside li-
on mits?
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element level1Product/productQuality/rawDataQuality/ADCOverflowSignificanceFlag

diagram | = —
|_ADCGuerﬂow&gnlflcanceFlag

outside limits?

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-outside li-
on mits?

element level1Product/productQuality/rawDataQuality/bitErrorsSignificanceFlag

diagram = ——
|_I:-rtErmrsSmnmcanceFlag

outside lirnits?

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-outside li-
on mits?

element level1Product/productQuality/rawDataQuality/IBiasOutsideLimitsFlag

diagram = - —
|_|BIH$OI.II:$I{|&LII'HH$F|HQ

outside limits?

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-outside li-
on mits?

element level1Product/productQuality/rawDataQuality/QBiasOutsideLimitsFlag

diagram = - —
rﬂﬁlasﬂutsuleunmgﬂag

outside lirnits?

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-outside li-
on mits?

element level1Product/productQuality/rawDataQuality/IQImbalanceOutsideLimitsFlag
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diagram = - —
|_IOImImIallcei)utsuleleltsFlag |

outside lirnits?

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-outside li-
on mits?

element level1Product/productQuality/rawDataQuality/IQNonOrthogonalityOutsideLimitsFlag

diagram = - - —
|_IOHonlilrth-:-gonaIltyﬂ)utsulelelt...

outside lirnits?

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-outside li-
on mits?

element level1Product/productQuality/auxDataQuality

diagram =
. —Forhit[latal)ualityLowFlag |

Lo Many gaps

—Fattitutle[latamlalityl_owFlag |

auxDataQuality E]_( :E|_ Lo fnany gaps ar missing
—FDEMqualityLowFlag |

2.3, only low resolution
CEM data available (pales)

—Fmissinunux[lataﬂag |

Mo housekesping data
available, undefined walues
encounterad, ..

properties isRef 0
con-com-
tent plex

children | orbitDataQualityl owFlag attitudeDataQualityl owFlag DEMqualityl owFlag missingAuxDataFlag

element level1Product/productQuality/auxDataQuality/orbitDataQualityLowFlag

diagram = - -
rorlrnnataﬂllalltyLowFlag

taa Many Japs

type | xs:boolean

properties isRef 0
con-simp-
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tent le

annotation documentati-too many
on gaps

element level1Product/productQuality/auxDataQuality/attitudeDataQualityLowFlag

diagram = -
raﬂnlltlenataﬂllalltyLowFlag

tod FRany gaps or missing

type | xs:boolean
properties isRef 0
con-simp-
tent le
annotation documentati-too many gaps or miss-

on ing

element level1Product/productQuality/auxDataQuality/DEMqualityLowFlag

diagram | = -
|_DEI'u'I{|ualltyLowFlag

e.3. only low resolution
DEM data available (poles)

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-e.g. only low resolution DEM data available
on (poles)

element level1Product/productQuality/auxDataQuality/missingAuxDataFlag

diagram =
|_m|ssmg.ﬁ.ux[lataFlag

Mo housekesping data
available, undefined walues
encountered, ...

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-No housekeeping data available, undefined values encountered,
on ...

element level1Product/productQuality/processingParameterQuality
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diagram
. —| averagebopplerCentroidinfo

aver all polarisations, entire [ScanSAaR)
seene

—F{IopplerAmhiguityﬂotZeroFlag |

—FclopplerIm:onsistem:yFlau |

bazeband differs systernatically Frorm
gearnetkc estirnate

processingParameterQuality EI—(—H-—:EI—

Doppler Centroid overview and quality
assessment of processing parameters,

—FtlopplerOutsitleLimitsFlags |

—F{Ioppler[lriﬁﬂutsi{IeLimitsFIags |

—F{:hirpﬁualityLowFlag |

unable to reconstrct chirp
fram cal data

—FgeolocationﬂualityLowFlag |

orbit [ attitude J DEM [ Doppler
quality problerns

properties isRef 0
con-com-
tent plex

children | averageDopplerCentroidinfo dopplerAmbiguityNotZeroFlag dopplerinconsistencyFlag dopplerOutsideLimitsFlags
dopplerDriftOutsideLimitsFlags chirpQualityl owFlag geolocationQualityl owFlag

annotation documentati-Doppler Centroid overview and quality assessment of processing parame-
on ters.

element level1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo

azimuthStart

azimuthCenter

diagram

averageboppler Centroidinfo E]—(* =

ower all polatisations, entire [ScanSaR)
scene

properties isRef 0
con-com-
tent plex

children | azimuthStart azimuthCenter azimuthStop

annotation documentati-over all polarisations, entire (ScanSAR)
on scene

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStart
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diagram =
nearRange

azimuthStart [%]—(—--— [ En'ni{IFh’n'nge

properties isRef 0
con-com-
tent plex

children | nearRange midRange farRange

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStart/nea
rRange

diagram =

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStart/mid
Range

o

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStart/farR
ange

diagram =

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCenter
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diagram =
nearRange

azimuthCenter $—(* [ En':i{IFl:ar:ge

properties isRef 0
con-com-
tent plex

children | nearRange midRange farRange

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCenter/ne
arRange

diagram =

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCenter/mi
dRange

o

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthCenter/fa
rRange

diagram =

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop
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diagram =
nearRange

azimuthStop [%]—(—--— -] En':i{IFh’al':g&

properties isRef 0
con-com-
tent plex

children | nearRange midRange farRange

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop/near
Range

diagram =

type | xs:double

properties isRef 0
con-simp-
tent le

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop/mid
Range

o

type | xs:double
properties isRef 0

con-simp-
tent le

element lev-
el1Product/productQuality/processingParameterQuality/averageDopplerCentroidinfo/azimuthStop/farR
ange

diagram =

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productQuality/processingParameterQuality/dopplerAmbiguityNotZeroFlag

diagram = —
|_{I0|1|}Ier.ﬂu.ml}lgurtytlotzeroﬂag

type | xs:boolean

properties isRef 0
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con-simp-
tent le

element level1Product/productQuality/processingParameterQuality/dopplerinconsistencyFlag

diagram | = -
|_{Iopplerlnconsmtem:yFlag

bazeband differs systernatically from
gearnetkc estirnate

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-baseband differs systematically from geometric esti-
on mate

element level1Product/productQuality/processingParameterQuality/dopplerOutsideLimitsFlags

diagram = - —
|_{Io|1|ller0utsuleleltsFlags

type | xs:boolean
properties isRef 0

con-simp-
tent le

element level1Product/productQuality/processingParameterQuality/dopplerDriftOutsideLimitsFlags

diagram = - - —
|_{I0|1|1Ier[lrrfttlmsuleleltsFlags

type | xs:boolean
properties isRef 0

con-simp-
tent le

element level1Product/productQuality/processingParameterQuality/chirpQualityLowFlag

diagram = -
|_ch|r|}0ualn1_-,d_owFlag

unable ta reconstruct chirp
fram cal data

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-unable to reconstruct chirp from cal
on data

element level1Product/productQuality/processingParameterQuality/geolocationQualityLowFlag
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diagram = - -
rgeoloca‘tmnﬂualltyLowFlag |

orbit [ attitude ¥ DEM [ Doppler
quality prablerns

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-orbit / attitude / DEM / Doppler quality prob-
on lems

element level1Product/productQuality/imageDataQuality

diagram
J B attributes

layerindex
SpolLayer

HH, HW, ...

imageDatatuality [%]— oo .

-4 beamlD |

Characterization of the s l
petformance of each immage Rt
layer, r-+ DRAoffset |

SR, DRAFoe, DRAMAH

—(—m—ja——| imageDataStatistics

Far complex and real walues

—|Eimagel'u'leanFlag

outside lirits?

—Fimageﬁt{l[levﬂag |

outside lirits?

properties isRef 0
con-com-
tent plex

children | polLayer beamID DRAoffset imageDataStatistics nominalSNR imageMeanFlag imageStdDevFlag

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

annotation documentati-Characterization of the performance of each image
on layer.

element level1Product/productQuality/imageDataQuality/beamID
o

type | string20
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properties isRef 0
con-simp-
tent le

facets | maxLength 20

element level1Product/productQuality/imageDataQuality/DRAoffset

diagram | =
DRAoffset

SR&, DRAFore, DRAAH

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

annotation documentati-SRA, DRAFore,
on DRAAft

element level1Product/productQuality/imageDataQuality/imageDataStatistics

diagram

imageDataStatistics E]—(*E—

Faor complex and real values

properties isRef 0
con-com-
tent plex

children | mean max min stdDev

annotation documentati-for complex and real val-
on ues

element level1Product/productQuality/imageDataQuality/imageDataStatistics/mean
diagram

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productQuality/imageDataQuality/imageDataStatistics/max
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o

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productQuality/imageDataQuality/imageDataStatistics/min
diagram

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productQuality/imageDataQuality/imageDataStatistics/stdDev
diagram

type | xs:double
properties isRef 0

con-simp-
tent le

element level1Product/productQuality/imageDataQuality/nominalSNR

o

type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/productQuality/imageDataQuality/imageMeanFlag

diagram =
imageMeanFlag

outside lirnits?

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-outside li-
on mits?

element level1Product/productQuality/imageDataQuality/imageStdDevFlag
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diagram =
|_|magesttl[levFlag

outside lirits?

type | xs:boolean
properties isRef 0
con-simp-
tent le

annotation documentati-outside li-
on mits?

element level1Product/productQuality/limits

limits

Threshalds For the quality
Aags

diagram -
processing

imageData

either cornplex or real walues

properties isRef 0
con-com-
tent plex

children | processing imageData

annotation documentati-Thresholds for the quality
on flags

element level1Product/productQuality/limits/processing

diagram - -
dopplerCentroidinformation

contains inforrnation on Doppler centroid
lirnits (Frorn IOCS Aux Product)

E{:I1ir|1m:malit3.rLinlit |

Eg-e:crl-:r{:a’aticrn'l:lualitj.rLimit |

rrinirnurn posting [arcsec)
required Far accurate gealocation
[e.ag. 10 arczec reference DEM)

properties isRef 0
con-com-
tent plex

children | dopplerCentroidinformation chirpQualityLimit geolocationQualityL imit

element level1Product/productQuality/limits/processing/dopplerCentroidinformation



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 261 of 332

diagram = e
—rftlctlearﬂangelelt |

[Hz] lirnit For raxirmuri
Doppler centroid Frequancy
in mear range

—Ff{l{:Mi{lRanueLimit |

[Hz] lirnit For raxirmurn
Doppler centroid Frequancy
in rmid range

dopplerCentroidinformation [%]—(—--—:E— Ff{l{:FarHangeLimit |

contains information on Doppler centroid

L [Hz] lirnit For mairmum
lirnits (Frarn I0CS Aux Praduct) Doppler centraid Frequency

in Far range

—Ff{l{:LinearHangeDr'rftl'u'laxLimit |

[HzJz] lirnit For rraxirmurn linear across
track Doppler centroid drift

—Ff{l{:LinearAzimuth[lriﬁl'u'laxLimit |

[HzJz] lirnit For raaxirmurn linear along track
Doppler centroid drift

properties isRef 0
con-com-
tent plex

children | fdcNearRangeLimit fdcMidRangeLimit fdcFarRangeLimit fdcLinearRangeDriftMaxLimit fdcLinearAzimuthDriftMax-
Limit

annotation documentati-contains information on Doppler centroid limits (from IOCS Aux Prod-
on uct)

element lev-
el1Product/productQuality/limits/processing/dopplerCentroidinformation/fdcNearRangeLimit

diagram = —
rftlcllearl-'mnuelelt

[Hz] lirnit Far raxirnurn
Doppler centroid frequency
in near range

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-[Hz] limit for maximum Doppler centroid frequency in near
on range

element level1Product/productQuality/limits/processing/dopplerCentroidinformation/fdcMidRangeLimit

diagram = - —
|_ﬁ|{:MI{|HﬂIlgELII'IIIt

[Hz] lirnit Far raxirnurnn
Croppler centroid frequency
in riid range

type | xs:float

properties isRef 0
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con-simp-
tent le

annotation documentati-[Hz] limit for maximum Doppler centroid frequency in mid
on range

element level1Product/productQuality/limits/processing/dopplerCentroidinformation/fdcFarRangeLimit

diagram | = _.
rf{IcFarRallgeLlnm

[Hz] lirnit Far raxirnurnn
Croppler centroid fraquency
in Far range

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-[Hz] limit for maximum Doppler centroid frequency in far
on range

element lev-
el1Product/productQuality/limits/processing/dopplerCentroidinformation/fdcLinearRangeDriftMaxLimit

diagram = - - —
|_f{l{:LmearRangeDnﬂMaxlelt

[HzJ=] lirmit For raximurn linear across
track Doppler centroid drift

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-[Hz/s] limit for maximum linear across track Doppler centroid
on drift

element lev-
el1Product/productQuality/limits/processing/dopplerCentroidinformation/fdcLinearAzimuthDriftMaxLi
mit

diagram = - - - —
|_f{l{:LmearAzlmuth[lnftl'u'laxlelt

[HzJ=] lirnit For raaxirmum linear along track
Doppler centroid drift

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-[Hz/s] limit for maximum linear along track Doppler centroid
on drift

element level1Product/productQuality/limits/processing/chirpQualityLimit

diagram = ——
|_{:h|r|10ualltylelt
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type | xs:float
properties isRef 0

con-simp-
tent le

element level1Product/productQuality/limits/processing/geolocationQualityLimit

diagram = . ——
rgeolocatlonﬂualltyLmut

ririrAurT posting (arcsec)
required Far accurate gealocation
[e.ag. 10 arczec reference DEM)

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-minimum posting (arcsec) required for accurate geolocation (e.g. 10 arcsec reference
on DEM)

element level1Product/productQuality/limits/imageData

imageData &}

either cornplax ar real walues

diagram

sigma=zera also error

properties isRef 0
con-com-
tent plex

children | imageMean imageSigma

annotation documentati-either complex or real val-
on ues

element level1Product/productQuality/limits/imageData/imageMean

diagram

type | qualityLimitsType
properties isRef 0
con-com-
tent plex

children | expected minimum maximum

element level1Product/productQuality/limits/imageData/imageSigma
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diagram | — — — — — — ]

imageSsigma ['L]J{____

sigma=zero also errar

type | qualityLimitsType
properties isRef 0
con-com-
tent plex

children | expected minimum maximum

annotation documentati-sigma=zero also
on error

element level1Product/productQuality/instrumentStateRemark

diagram =
|_|nstrumentstatel-'!enmrk

skeering o antenna problams L ..,

type | string1024
properties isRef 0
con-simp-
tent le

facets | maxLength 1024

annotation documentati-steering or antenna problems ,
on ...

complexType segmentinfoType

diagram
. B sttributes

— | segmentlD

index nurnber

(segmelrtllrfon:re ['l]—

HH, HV, ...

SR&, DRAFore, DRAAR

dataSegment

children | polLayer beamID DRAoffset dataSegment

used by ele-lev-
ment el1Product/processing/processingParameter/rangeCompression/segmentinfo
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attributes | Name Type Use Default Fixed Annotation
segmentID xs:int required documentati-index
on num-

element segmentinfoType/beamID

type | string20

properties isRef 0
con-simp-
tent le

facets | maxLength 20

element segmentinfoType/DRAoffset

diagram =
DRAoffset

SR&, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le

facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

annotation documentati-SRA, DRAFore,
on DRAAft

element segmentinfoType/dataSegment

diagram = "
startTimeUTC

tirne tag of Arst row

dataSegment E]—(—'"—E— EStOpTiI‘II'E‘:UTC

tirne tag af last row

—Fnumherﬂfﬂows |

number af rows respectively
range lines

properties isRef 0
con-com-
tent plex

children | startTimeUTC stopTimeUTC numberOfRows

element segmentinfoType/dataSegment/startTimeUTC

ber
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diagram = -
stantTimeUTC

tirme bag oF Arst pow

type ‘ xs:dateTime

properties isRef 0
con-simp-
tent le

annotation documentati-time tag of first
on row

element segmentinfoType/dataSegment/stopTimeUTC

diagram | = -
stopTimeUTC

tirne kag af last rowe

type | xs:dateTime

properties isRef 0
con-simp-
tent le

annotation documentati-time tag of last
on row

element segmentinfoType/dataSegment/numberOfRows

diagram =
rllllmllerﬂfﬂuws
nuriber of rows respectively
range lines
type ‘ xs:int

properties isRef 0
con-simp-
tent le

annotation documentati-number of rows respectively range
on lines

element generalHeader
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diagram

[2] attribuites
fileHame

Contains the narne of the fle
in which the product [ data [
intetface iterm is provided,

In case, that the prowision of
rmare than one wersion of the
sarne product [ data [
interface file iz operationally
Forezeen, the file version
gives the current wersion
ruribar, It is incrermented by
1 whenewer the zame fle is
sent again in an updated
Formn, The start value is 1,

In case, that the prowvision of
rmovke than ane wersion of the
same product | data [
intetface file iz operationally
Foreseen, the status
parameter indicates the
status of the curent file
wersion, It may be
PRELIMIMARY, if anaother
update is Fareszen, or
FIMAL, if the fnal Ale
werzion iz delivered,

Contains the name of the
exchanged product [ data |
interface itermn

Exarnples: Crbit Product;

Attitude Product; IOCS A
generalHeader [Tl:l— Eroduct

General BML Header

Shuctare “mission

Indicates the mission, for
which the product [ data fle
iz provided,

Specifies the sensor, source
or aHginatar for the provided
product [ data file

= destination

Specifies the destination to
which the provided product |
data fle qoes, Lsar,
Multiple

—Fgeneratiun&jfstem

Specifies the systern which
generated the praduct § data
file, e.q. PSP

j

EgEIlEfa‘tiDllTil‘I‘lE |

Reparts the UTC time at
which the product [ data fle
was generated or published,

= i
-+ referenceDocument ¢

Specifies the referance
docurnent, in which the
oraduct 1 dats irerm i

e e e e m e m e a o
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properties con-com-
tent plex
children | itemName mission source destination generationSystem generationTime referenceDocument revision revision-

used by

attributes

annotation

Comment remark

ele-le-
ment vel1Product

Name Type Use

fileName string128 required
fileVersion string20 optional
status string20 optional

documentati-General XML Header Structure

on

element generalHeader/itemName

Default

Fixed

Annotation
documentati-Contains the
on name of the file
in which the
product / data /
interface item
is provided.
documentati-In case, that
on 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.
documentati-In case, that
on the provision of
more than one
version of the
same product /
data / interface
file is opera-
tionally fore-
seen, the
status parame-
ter 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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diagram

Contains the narne of the
exchanged product [ data |
interface itern

Examples: Crbit Product;
Attitude Product; TOCS Aux
Praduct

type | string80

properties isRef 0
con-simp-
tent le
facets | maxLength 80
annotation documentati-Contains the name of the exchanged product / data / interface

on item
Examples: Orbit Product; Attitude Product; IOCS Aux Product

element generalHeader/mission

diagram =
mission

Indicates the rission, For
which the product [ data file
iz provided,

‘ type ‘ string20

properties isRef 0
con-simp-
tent le
facets | maxLength 20
annotation documentati-Indicates the mission, for which the product / data file is provid-

on ed.

element generalHeader/source

diagram

Specifies the sensor, source
or afginatar For the pravided
product § data fle

‘ type ‘ string20

properties isRef 0
con-simp-
tent le
facets | maxLength 20
annotation documentati-Specifies the sensor, source or originator for the provided product / data

on file

element generalHeader/destination
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diagram = —

Specifies the destination to
which the provided praduct §
data file goes, User,
Multiple

type | string20

properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-Specifies the destination to which the provided product / data file goes, User, Multi-
on ple

element generalHeader/generationSystem

diagram
c B attributes

Specifies the systern wersion

Fgeneratiun&_fstem EI—

Sperifies the swstern which :‘__‘l‘"ith ;;I‘i'hi':h the F'r':'d"":'ij'r
generated the product [ data ata file was ganarated, ..
file, &.g. PSP 1.2

‘ type ‘ extension of string80

properties isRef 0
con-com-
tent plex

facets | maxLength 80

attributes | Name Type Use Default Fixed Annotation
version string20 required documentati-Specifies
on the sys-

tem ver-
sion with
which the
product /
data file
was gen-
erated,
eg. 1.2

annotation documentati-Specifies the system which generated the product / data file, e.g.
on PSP

element generalHeader/generationTime

diagram = - -
|_generatlunTlme

Reparts the TS time at
which the product [ data file
was generated ar published,

type | xs:dateTime

properties isRef 0
con-simp-
tent le

annotation documentati-Reports the UTC time at which the product / data file was generated or pub-
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on lished.

element generalHeader/referenceDocument

diagram

Freference[lucumem

Specifies the referance
dacurnent, in which the
product | data itern is
specified with respect 1o its
content and farmat,

type

string255

properties

isRef 0
con-simp-
tent le

facets

maxLength 255

annotation

documentati-Specifies the reference document, in which the product / data item is specified with respect to its content
on and format.

element generalHeader/revision

diagram

= revision

& handle to distinguish
betwean different project
phazes (2.q. inkegration,
tesking, cornrnissioning
phaze, operations) in ardar ta
separate test data From
operational data

type

string20

properties

isRef 0
con-simp-
tent le

facets

maxLength 20

annotation

documentati-A handle to distinguish between different project phases (e.g. integration, testing, commissioning phase,
on operations) in order to separate test data from operational data

element generalHeader/revisionComment

diagram =
|_re'.|l|3|unCumment
Fernat: field for a narrative
description of the revision
field entry above,
type | string1024
properties isRef 0
con-simp-
tent le
facets | maxLength 1024
annotation documentati-Remark field for a narrative description of the revision field entry

on above.

element generalHeader/remark
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diagram =
remark

Rernatk feld For a further
natrative description of the
product [ data Fle,

type | string1024

properties isRef 0
con-simp-
tent le

facets | maxLength 1024

annotation documentati-Remark field for a further narrative description of the product / data
on file.

simpleType string1024

type | restriction of xs:string

used by ele-level1Product/setup/inputData/attitudeProductFileName level1Product/setup/inputData/attitudeProductiD
ments level1Product/setup/inputData/configurationFileName level1Product/setup/inputData/configurationlD

level1Product/productinfo/generationinfo/copyrightinfo lev-
el1Product/productinfo/generationinfo/deliveryinfo lev-
el1Product/calibration/calibrationData/antennaPattern/azimuthPattern/description lev-
el1Product/calibration/calibrationData/antennaPattern/elevationPattern/description lev-
el1Product/productQuality/instrumentStateRemark lev-
el1Product/setup/inputData/lOCSAuxProductFileName level1Product/setup/inputData/lOCSAuxProductiD
level1Product/setupl/inputData/levelOProductID level1Product/setup/inputData/logicalDataTakelD lev-
el1Product/productinfo/generationinfo/logicalProductID lev-
el1Product/setup/inputData/orbitProductFileName level1Product/setup/inputData/orbitProductID lev-
el1Product/productinfo/generationinfo/qualitylnfo/qualityRemark generalHeader/remark general-
Header/revisionComment level1Product/productinfo/scenelnfo/scenelD lev-
el1Product/platform/attitude/attitudeHeader/steeringL awindicator lev-
el1Product/setup/inputData/uniqueDataTakelD

facets | maxLength 1024

simpleType string128

type | restriction of xs:string

used by ele-level1Product/setup/orderinfo/geocodingOrder/countrylD lev-
ments el1Product/setup/orderinfo/geocodingOrder/datumiD lev-
el1Product/productSpecific/compleximagelnfo/imageCoordinateType lev-
el1Product/processing/processingParameter/scanSARBeamOverlap/mergingMethod lev-
el1Product/setup/orderinfo/orderType level1Product/productinfo/imageDatalnfo/pixelValuelD lev-
el1Product/productSpecific/projectedimagelnfo/mappingGridinfo/pixelValuelD lev-
el1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/pixelValuelD lev-
el1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/pixelValuelD lev-
el1Product/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/pixelValuelD lev-
el1Product/productinfo/productVariantinfo/productType lev-
el1Product/productinfo/productVariantinfo/radiometricCorrection lev-
el1Product/productinfo/scenelnfo/scenelLocalisationAccuracy/referenceProjection lev-
el1Product/setup/processingSteps/software/softwarelD lev-
el1Product/setup/processingSteps/software/softwareVersion
attribute generalHeader/@fileName

facets | maxLength 128

simpleType string20

type | restriction of xs:string

used | elements level1Product/platform/attitude/attitudeHeader/attitudeDataRefTime lev-
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by

el1Product/productinfo/acquisitioninfo/imagingModeSpecificlnfo/stripMap/azimuthBeamID lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/azimuthBeamID lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/azimuthBeamIDFirst lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/spotLight/azimuthBeamIDLast lev-
el1Product/processing/processingParameter/azimuthWindowlID lev-
el1Product/processing/geometry/velocityParameter/beamiD lev-
el1Product/processing/geometry/zeroDopplerVelocity/beamiD lev-
el1Product/processing/geometry/dopplerRate/beamiD lev-
el1Product/processing/doppler/dopplerCentroid/beamlID lev-
el1Product/processing/processingParameter/beamiD level1Product/instrument/settings/beamiD lev-
el1Product/calibration/calibrationConstant/beamiD level1Product/noise/beamiD lev-
el1Product/productQuality/rawDataQuality/beamID level1Product/productQuality/imageDataQuality/beamiD
segmentinfoType/beamiD level1Product/productComponents/imageData/beamiD lev-
el1Product/productinfo/acquisitioninfo/imagingModeSpecificinfo/scanSAR/beamList/beamID lev-
el1Product/productinfo/previewlnfo/quicklooks/imageDataScaling/beamiD lev-
el1Product/productComponents/quicklooks/beamlID lev-
el1Product/productinfo/previewinfo/compositeQuicklook/polLayerCode/colour lev-
el1Product/productinfo/imageDatalnfo/columnContent generalHeader/destination lev-
el1Product/processing/doppler/dopplerCentroidCoordinateType lev-
el1Product/setup/orderinfo/elevationBeamConfiguration lev-
el1Product/productinfo/acquisitioninfo/elevationBeamConfiguration lev-
el1Product/platform/attitude/attitudeHeader/attitudeDataRefFrames/FromFrame lev-
el1Product/productSpecific/geocodedimagelnfo/mapProjection/geodeticDatumiD lev-
el1Product/processing/geometry/geometryCoordinateType lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/imageResamplingMethod lev-
el1Product/instrument/instrumentinfoCoordinateType lev-
el1Product/productinfo/generationinfo/level0ProcessingFacility lev-
el1Product/productinfo/generationinfo/level1ProcessingFacility generalHeader/mission lev-
el1Product/productinfo/missioninfo/mission level1Product/productQuality/rawDataQuality/polarization lev-
el1Product/processing/processingParameter/processinginfoCoordinateType lev-
el1Product/setup/orderinfo/processingPriority lev-
el1Product/productSpecific/geocodedimagelnfo/mapProjection/projectioniD lev-
el1Product/instrument/settings/settingRecord/pulseType lev-
el1Product/instrument/settings/quantisationControl level1Product/instrument/settings/quantisationiD lev-
el1Product/processing/processingParameter/rangeWindowID lev-
el1Product/productinfo/generationinfo/receivingStation generalHeader/revision lev-
el1Product/productinfo/imageDatalnfo/rowContent level1Product/productinfo/acquisitioninfo/sensor lev-
el1Product/productSpecific/geocodedimagelnfo/geocodingSetup/softwareVersion generalHeader/source
level1Product/platform/orbit/orbitHeader/stateVectorRefTime lev-
el1Product/platform/attitude/attitudeHeader/attitudeDataRefFrames/ToFrame lev-
el1Product/productSpecific/geocodedimagelnfo/mapProjection/zonelD

attrib-level1Product/platform/attitude/attitudeData/@antsteerind lev-

utes el1Product/calibration/calibrationData/antennaPattern/azimuthPattern/@azimuthBeamID lev-

el1Product/productinfo/imageDatalnfo/imageRaster/@beamiD lev-
el1Product/productinfo/previewlnfo/quicklooks/imageRaster/@beamiD lev-
el1Product/productSpecific/compleximagelnfo/@beamiD lev-
el1Product/calibration/calibrationData/antennaPattern/elevationPattern/@beamiD lev-
el1Product/calibration/calibrationData/antennaPattern/beamPointingVector/@beamID lev-
el1Product/calibration/calibrationData/calibrationinfoAndInstrumentCharacteristics/absCalFactor/@beamID
level1Product/instrument/settings/rxBandwidth/@code level1Product/instrument/settings/RSF/@code lev-
el1Product/instrument/settings/settingRecord/PRF/@code lev-
el1Product/instrument/settings/settingRecord/echoWindowPosition/@code lev-
el1Product/instrument/settings/settingRecord/echowindowLength/@code generalHeader/@fileVersion gen-
eralHeader/@status generalHeader/generationSystem/@version

facets | maxLength 20

simpleType string255

type

used by

restriction of xs:string

ele-level1Product/setup/processingSteps/software/algorithm lev-
ments el1Product/platform/attitude/attitudeHeader/attitudeDataFormat lev-
el1Product/processing/doppler/dopplerBasebandEstimationMethod lev-
el1Product/processing/doppler/dopplerGeometricEstimationMethod lev-
el1Product/platform/attitude/attitudeHeader/generationSystem lev-
el1Product/platform/orbit/orbitHeader/generationSystem lev-
el1Product/productSpecific/geocodedimagelnfo/DEMCoverageMapDescription/imageDataFormat lev-
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el1Product/productSpecific/geocodedimagelnfo/incidenceAngleMaskDescription/imageDataFormat lev-
el1Product/productSpecific/geocodedimagelnfo/mappingGridinfo/imageDataFormat lev-
el1Product/productSpecific/projectedimagelnfo/mappingGridinfo/imageDataFormat lev-
el1Product/productinfo/previewlnfo/browselmage/imageDataFormat lev-
el1Product/productinfo/previewlnfo/compositeQuicklook/imageDataFormat lev-
el1Product/productinfo/previewlnfo/quicklooks/imageDataFormat lev-
el1Product/productinfo/imageDatalnfo/imageDataFormat lev-
el1Product/productinfo/previewlnfo/mapPlotFormat level1Product/noise/noiseModellD lev-
el1Product/productinfo/generationinfo/qualitylnfo/qualitylnspection lev-
el1Product/calibration/calibrationData/radiometricDEMID lev-
el1Product/platform/attitude/attitudeHeader/recinterpolTechnique lev-
el1Product/platform/orbit/orbitHeader/recProcessingTechnigue generalHeader/referenceDocument lev-
el1Product/platform/orbit/orbitHeader/stateVecFormat lev-
el1Product/productComponents/auxRasterFiles/type level1Product/productComponents/annotation/type
facets | maxLength 255

simpleType string80

type

used by

facets

restriction of xs:string

elements level1Product/productSpecific/geocodedimagelnfo/elevationData/DEM-DB-ContentVersion general-

Header/generationSystem lev-
el1Product/productSpecific/geocodedimagelnfo/geocodingSetup/geocodingFacility lev-
el1Product/setup/inputData/lOCSAuxProductVersion generalHeader/itemName lev-
el1Product/noise/noiseLevelRef lev-
el1Product/productinfo/previewlnfo/compositeQuicklook/polLayerCode/polarisation lev-

el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/pulseType lev-

el1Product/platform/orbit/orbitHeader/stateVectorRefFrame
attribu-level1Product/platform/orbit/orbitHeader/generationSystem/@version le-
tes vel1Product/platform/attitude/attitudeHeader/generationSystem/@version

maxLength 80

element antennaReceiveConfiguration

diagram |§

type

properties

used by

facets

annotation

antennaReceiveConfiguration

SRA | DRA

restriction of xs:NMTOKENS

con-simp-
tent le

ele-level1Product/productinfo/acquisitioninfo lev-
ments el1Product/setup/orderinfo

enumerati-SRA

on

enumerati-DRA

on

enumerati-UNDEFINE

onD

documentati-SRA |

on DRA

element chirpSlope

diagram =
chirpslope

[UpiCrovenUpCranven] chirp
slope
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type | restriction of xs:NMTOKEN

properties con-simp-
tent le
used by ele-lev-

ment el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp

facets enumerati-UP
on
enumerati-DOWN
on
enumerati-UPDOW
onN

annotation documentati-[Up/Down/UpDown] chirp slope
on

element file

diagram .
location

pointer to product
companents

properties con-com-
tent plex

children | location size

used by ele-level1Product/productComponents/annotation level1Product/productComponents/auxRasterFiles lev-
ments el1Product/productComponents/browselmage level1Product/productComponents/compositeQuicklook
level1Product/productComponents/imageData level1Product/productComponents/mapPlot lev-
el1Product/productComponents/quicklooks

annotation documentati-pointer to product compo-
on nents

element file/location

diagram

Host defaults ta: |

| location E]_(_..._ =

filename

properties isRef 0
con-com-
tent plex

children | host path filename

element file/location/host

o

Host defaults tor |

type | xs:string
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properties isRef 0
con-simp-
tent le
annotation documentati-Host defaults to:
on.

element file/location/path

e
type | xs:string
properties isRef 0
con-simp-
tent le

element file/location/filename

diagram =
type | xs:string
properties isRef 0
con-simp-
tent le

element file/size

e
type | xs:long
properties isRef 0
con-simp-
tent le

element imagingMode

diagram = .
imaginghMode
SM, 52, HS, 5L
‘ type ‘ restriction of xs:NMTOKENS
properties con-simp-
tent le
used by ele-level1Product/productinfo/acquisitioninfo lev-
ments el1Product/setup/orderinfo
facets enumerati-SM

on
enumerati-SL

on
enumerati-SC

on
enumerati-HS

on
enumerati-UNDEFINE

onD
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annotation documentati-SM, SC, HS,
on SL
element lookDirection
diagram | = - -
lookDirection
left | right
type | restriction of xs:NMTOKEN
properties con-simp-
tent le
used by ele-level1Product/productinfo/acquisitioninfo lev-

ments el1Product/setup/orderinfo

facets enumerati-LEFT

on
enumerati-RIGHT

on
enumerati-UNDEFINE

on D

annotation documentati-left |
on right

element polarisationMode

diagram | = ——
|_|mlar|satlunl'u'lutle

single | dual | twin | quad

type | restriction of xs:NMTOKENS

properties con-simp-
tent le
used by ele-level1Product/productinfo/acquisitioninfo lev-

ments el1Product/setup/orderinfo

facets enumerati-SINGL
onE

enumerati-DUAL
on

enumerati-TWIN
on

enumerati-QUAD
on

annotation documentati-single | dual | twin |
on quad

element polLayer

diagram =
c " polLayer

HH, HV,

type | restriction of xs:string

properties con-simp-
tent le

used by elements level1Product/calibration/calibrationData/antennaPattern lev-
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el1Product/calibration/calibrationConstant lev-
el1Product/processing/processingParameter/correctedinstrumentDelay lev-
el1Product/processing/doppler/dopplerCentroid level1Product/productComponents/imageData lev-
el1Product/productQuality/imageDataQuality lev-
el1Product/productinfo/previewlnfo/quicklooks/imageDataScaling level1Product/noise lev-
el1Product/productinfo/acquisitioninfo/polarisationList level1Product/setup/orderinfo/polList lev-
el1Product/productComponents/quicklooks level1Product/instrument/settings

com-segmentinfoType
plexType

facets enumerati-HH

on
enumerati-HV

on
enumerati-VH

on
enumerati-VV

on
enumerati-UNDEFINE

onD

annotation documentati-HH, HV,
on ...

complexType dblIComplex

dia-
[{II:-ICompIeJ-: |:IT]—|:—--— -]

=amplitude

gram

“phase

children | amplitude phase

e mei'tz_::lﬁ’roductlcalibration/calibrationData/caIibrationlnfoAndInstrumentCharacteristicleRAChanneIParameters/draParamete
%’roductlcalibration/calibrationData/caIibrationlnfoAndInstrumentCharacteristicleRAChanneIParametersIdraParamete
:}I_‘;;’roductlcalibration/calibrationData/caIibrationlnfoAndInstrumentCharacteristics/DRAChanneIParametersldraParamete
:}I_‘;;’roductlcalibration/calibrationData/caIibrationlnfoAndInstrumentCharacteristicleRAChanneIParametersldraParamete

element dblComplex/amplitude

diagram

type | xs:double
properties isRef 0

con-simp-
tent le

element dblComplex/phase
di =
lagram

type | xs:double

properties isRef 0
con-simp-
tent le
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complexType dblPolynom

diagram

—Fuali{lityfﬂangel‘u‘lin |

—Fualitlityﬂangel‘v‘lax |

[{II:-IPo-Iylwm [TI:I—(—--—:EI——FreferencePoim

~polynomiallegree |

t- <= coefficient

[ gttty e, Lol

0.256
e,
al * 0+ a1+, 4+
anrn
al, al, .., an = coefficient
0, 1, ..., n = attribute
exponent

n= polynamialbegree

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

used by ele-level1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/amplitude
ments level1Product/processing/doppler/dopplerCentroid/dopplerEstimate/basebandDoppler lev-

el1Product/processing/geometry/dopplerRate/dopplerRatePolynomial lev-
el1Product/processing/doppler/dopplerCentroid/dopplerEstimate/geometricDoppler lev-
el1Product/noise/imageNoise/noiseEstimate lev-
el1Product/processing/processingParameter/rangeCompression/chirps/referenceChirp/phase lev-
el1Product/productSpecific/projectedimagelnfo/slantToGroundRangeProjection lev-
el1Product/processing/geometry/velocityParameter/velocityParameterPolynomial

element dblPolynom/validityRangeMin

diagram | ——— -
rualltlnyﬂangel'v'lm

type | xs:double
properties isRef 0

con-simp-
tent le

element dblPolynom/validityRangeMax

diagram | ———
ruallilnyfﬂangel'v'lax

type | xs:double

properties isRef 0
con-simp-
tent le

element dblPolynom/referencePoint

diagram | = -
referencePoint

type | xs:double
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properties isRef 0
con-simp-
tent le

element dblPolynom/polynomialDegree

diagram = -
|_|mlyl'|omlal[legree

type | xs:unsignedint

properties isRef 0
con-simp-
tent le

element dblPolynom/coefficient

diagram
. =] attribytes

» exponent .
.+
al, al, ..., an = coefficient
0,1, ..., n = attribute
expanent
n= palynamiallagree
type | extension of xs:double
properties isRef 0
con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
exponent xs:unsignedint

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

complexType dblVector

diagram

[dmvemtor E]_(_..._ =

T2

children [ xyz

used by ele-level1Product/platform/orbit/orbitHeader/coordSystemTransfrom/shift lev-
ments el1Product/platform/attitude/attitudeHeader/coordSystemTransfrom/shift

annotation documentati-x, y, z
on

element dblVector/x
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diagram Iil
type | xs:double
properties isRef 0_
con-simp-
tent le
element dblVectorly
diagram
¥
type | xs:double
properties isRef 0_
con-simp-
tent le
element dblVector/z
diagram IZI
type | xs:double
properties isRef 0_
con-simp-
tent le
complexType floatPolynom
di -
el —Fvalitlityl-'!anuel‘u‘lin |

—Fvalitlityﬂanuel‘u‘lax |

[ﬂoatPonnom E]—(—-*E——'Ereferen{:ePoint

—Fpolynomial[legree |

= coefficient
—

1..256
e
A * e+ al* el + L+
an®rn

al, al, .., an = coafficient
0, 1, .., i = ateribute
exponent

n= polynormiallegres

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

element floatPolynom/validityRangeMin

diagram = -
rvalltlnyﬂangel'u'lm

type | xs:float



Remote Sensing Technology Institute
PAZ SAR Processor (PSP)
DLR Documen't Title
— Public -

Doc.: PZ-DLR-ID-3003
Issue: 1.1

Date: 22.02.2019
Page: 282 of 332

properties isRef 0
con-simp-
tent le

element floatPolynom/validityRangeMax

diagram =
rualltlﬂyﬂangeMax

type | xs:float

properties isRef 0
con-simp-
tent le

element floatPolynom/referencePoint

diagram = -
referencePoint

|

type | xs:float

properties isRef 0
con-simp-
tent le

element floatPolynom/polynomialDegree

diagram = -
|_|mlj.mnmlal[legree

type | xs:unsignedint

properties isRef 0
con-simp-
tent le

element floatPolynom/coefficient

diagram
d =] attribytes

= coefficiert (—— +-----------

» exponent .
eqg: | WeRARRAAARS
al F o+ at* el + L+
an®n
al, al, ..., an = coefficient
0, 1, ..., n = attribute
expanent
n= palynamiallagree

type | extension of xs:float
properties isRef 0
con-com-
tent plex
attributes | Name Type Use Default Fixed Annotation
exponent xs:unsignedint

annotation documentati-e.g.:

on a0l *x*0 +al1* xM + ... + an*x"n
a0, a1, ..., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree
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complexType floatVector

diagram

Efloat‘u'ector ['l]_(_..._ =

T, 2

children [ xyz

used by ele-level1Product/platform/referenceData/GPSAntennaPosition lev-

ments el1Product/platform/referenceData/SARAntennaPosition

annotation documentati-x, y, z
on

element floatVector/x
diagram Iil

type | xs:float
properties isRef 0

con-simp-
tent le

element floatVectorly
diagram =
|

type | xs:float
properties isRef 0

con-simp-
tent le

element floatVector/z
diagram IZI

type | xs:float

properties isRef 0
con-simp-
tent le

complexType qualityLimitsType

diagram =
expected

[qualityl_imitsT}me E]_(_..._ =
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children | expected minimum maximum

used by ele-level1Product/productQuality/limits/imageData/imageMean lev-
ments el1Product/productQuality/limits/imageData/imageSigma

element qualityLimitsType/expected
di =

type | xs:float

properties isRef 0
con-simp-
tent le

element qualityLimitsType/minimum

type | xs:float

properties isRef 0
con-simp-
tent le

element qualityLimitsType/maximum

type | xs:float

properties isRef 0
con-simp-
tent le

simpleType latitudeDegType

type | restriction of xs:float

used ele-lev-
by ments el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsGeographic/centerCoordLatitude

level1Product/productinfo/scenelnfo/sceneCenterCoord/lat lev-
el1Product/productinfo/scenelnfo/sceneCornerCoord/lat lev-
el1Product/setup/orderinfo/orderedScene/sceneCenterCoord/lat lev-
el1Product/productinfo/scenelnfo/sceneLocalisationAccuracy/latError lev-
el1Product/productSpecific/geocodedimagelnfo/mapProjection/projectionCenter/latitude lev-
el1Product/productSpecific/geocodedimageinfo/geoParameter/frameCoordsGeographic/lowerLeftL atitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerL eftL atitude lev-
el1Product/productSpecific/geocodedimageinfo/geoParameter/frameCoordsGeographic/lowerRightLatitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerRightLatitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperLeftLatitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperLeftLatitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperRightL atitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperRightL atitude

facet | mininclusive -90
s maxInclusi-90
ve

simpleType longitudeDegType



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public — Page: 285 of 332
type | restriction of xs:float
used ele-lev-
by ments el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCenterCoordsGeographic/centerCoordLongitude

level1Product/productinfo/scenelnfo/sceneCenterCoord/lon level1Product/productinfo/scenelnfo/sceneCornerCoord/lon
level1Product/setup/orderinfo/orderedScene/sceneCenterCoord/lon lev-
el1Product/productinfo/scenelnfo/scenelLocalisationAccuracy/lonError lev-
el1Product/productSpecific/geocodedimagelnfo/mapProjection/projectionCenter/longitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerLeftL ongitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerlLeftLongitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/lowerRightLongitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/lowerRightLongitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperLeftLongitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperLeftLongitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/frameCoordsGeographic/upperRightLongitude lev-
el1Product/productSpecific/geocodedimagelnfo/geoParameter/sceneCoordsGeographic/upperRightlLongitude

facet | mininclusive -180
s maxInclusi-180
ve



Document Title Date: 22.02.2019

Remote Sensing Technology Institute Doc.: PZ-DLR-ID-3003
PAZ SAR Processor (PSP) Issue: 1.1
DLR ;
— Public — Page: 286 of 332

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

___________________ 1

points back to the main product

] aftributes |

geoReference [%]—

Thiz EML fle conkains the
rneta data related ro
gealocation and reference
frames of the level 1
processed complax irmages in
slant-range geamnetry used
For e.q. geormnetric processing
pararneter calculation, noise
projaction and calibration, It
iz also included in projected
and geocaded products
accornpaniad by an
additional binary mapping
grid to reference image
positions to times,

—| platformParameterProcessing

processing of arbit and attitude information
For Focusing pararmeter calculation and
gealocation

—| referencefFrames

spatial and ternporal
referances

—| signalPropagationEffects

annatation of sirple trapospheric
[dry §wet) and iononspheric models
For corrected signal path delay, As
default: anly one coefficiant For 2
constant kotal delay is given. Alsa
the (range and frequency
dependant) azirnuth shifts which
result 2., From the relativistic
Doppler effect ar instrament timing
etrors may be annotated here Dwith
only one constant total shift as
default],

—| geolocationGrid

1.
The geolocation grid rnaps
equally sarmpled
range-azirnuth tinne
gridpoints o
latitude-langitude points onta
a DEM (2., SETM
resarnpled to 7.5 arczec in
combination with GLOBE),
all georefarencing of the
cornplex product is based on
the geolocation qrid only,
Sarne grid For all
poladsations used, ScanSAR
subsweathes refer to the
sarme grid For the comnplex
S5 product, In this case
the grid refars ta aqually
sampled deskewed pivel
pozitions in aziruth but to
non-cantinous and rounded,
individual range sample
positions due to possible RSF
changes between the
subswathes, The grid may
cornprise several 100 paints,

properties con-com-
tent plex
‘ children ‘ gridSetup platformParameterProcessing referenceFrames signalPropagationEffects geolocationGrid

attributes

Name Type
mainAnnotationFileNa-  string1024
me

Use Default Fixed

documentati-points

on back to
the




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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public - Page: 288 of 332

main
product

annotation documentati-This XML file contains the meta data related to geolocation and reference frames of the level 1 processed

on 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 =
gridGenerator

coarse geolocation by PSP

gridsetup [%]—(—--— =

Egf:vl:llu:u:atiurnn[llEI'l.l'II[ll |

Globe, SETM? S, ..

the geclocation grid raps
equally zarmpled
range-azirnuth tire
gridpaints ta
latitude-longitude points onto
a DEM.

The zampling density and
the accuracy of the DEM
hawe ta be sufficient ta
quarantee the required
radiometric accuracy by
interpolation between the
qrid points but the
operational gealocalisation is
not as precise as the
geocading which may derive
the incidence angle map For
all sarnples,

The DEM could be a
downzarmpled SETM DEM in
combination with the Globe
CEM,

properties isRef 0
con-com-
tent plex

children | gridGenerator geolocationDEMID

element geoReference/gridSetup/gridGenerator

diagram | —
gridGenerator

coarse geolocation by PSP

type | string80

properties isRef 0
con-simp-
tent le

facets | maxLength 80

annotation documentati-coarse geolocation by
on PSP

element geoReference/gridSetup/geolocationDEMID
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diagram = -
rgeolocatmn[lEMI[l

Glabe, SETM? G, ..

the gaclacation grid rnaps
equally sarmpled
range-azirnuth tire
gridpaints to
latitude-longitude points onta
a DEM,

The zampling density and
the accuracy of the DEM
hawe to be sufficient ta
guarantes the required
radiormettc accuracy by
interpalation between the
grid points but the
operational geolocalisation is
nob as precise as the
geocading which may derve
the incidence angle map For
all samples,

The DEM could be a
downzarnpled SETHM DEM in
cornbination swith the Globe
DEM,

‘ type ‘ string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255

annotation documentati-Globe, SRTM7.5, ...

DEM.

on the geolocation grid maps equally sampled range-azimuth time gridpoints to latitude-longitude points onto a

The sampling density and the accuracy of the DEM have to be sufficient to guarantee the required radio-
metric accuracy by interpolation between the grid points but the operational geolocalisation is not as 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

—ForhitPm{:essingTe{:hnique

useded interpolation or approximatian
technique

—|EorhitPol[legree

useded interpolation
palynomial degras

—Forhit[lataﬂualitylmlicator |
platformParameterProcessing EI—[—H-—:EI— gap Fatio 0.1

'
1

procassing of orbit and attitude inForrnation Vot '

far Focusing pararneter caloulation and r- o attitudeAccuracy |

genlocation L !

useded interpolation
palynarmial degree

norinal oF gaps...

properties isRef 0
con-com-
tent plex

children | orbitAccuracy orbitProcessingTechnique orbitPolDegree orbitDataQualitylndicator attitudeAccuracy attitudePro-
cessingTechnique attitudePolDegree attitudeDataQualitylndicator

annotation documentati-processing of orbit and attitude information for focusing parameter calculation and geoloca-
on tion

element geoReference/platformParameterProcessing/orbitAccuracy
diagram = -
orbitAccuracy

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element geoReference/platformParameterProcessing/orbitProcessingTechnique

diagram | = - - -
|_orl:-ltPrc-{:essmgTechmque

useded interpolation oF approximation
technique

type | string255

properties isRef 0
con-simp-
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tent le
facets | maxLength 255

annotation documentati-useded interpolation or approximation tech-
on nique

element geoReference/platformParameterProcessing/orbitPolDegree

diagram | = -
orbitPolDegree |

useded interpolation
palynormial degras

type | restriction of xs:int

properties isRef 0
con-simp-
tent le

facets | mininclusive 1
maxInclusi-20
ve

annotation documentati-useded interpolation polynomial
on degree

element geoReference/platformParameterProcessing/orbitDataQualitylndicator

diagram | = - - -
|_1:-rl:-|t[latal.'.ll.|alrtylmllcat-:-r

gap ratio 0,1

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-gap ratio
on 0...1

element geoReference/platformParameterProcessing/attitudeAccuracy

diagram =
raﬁnlltleﬁccuraw

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

element geoReference/platformParameterProcessing/attitudeProcessingTechnique

diagram | —— - -
|_attltutleProtessmgTe{:hmque

useded interpalation technique

type | string255

properties isRef 0
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con-simp-
tent le

facets | maxLength 255

annotation documentati-useded interpolation techni-
on que

element geoReference/platformParameterProcessing/attitudePolDegree

diagram =
raﬂnlltlePolnegree

useded interpolation
polyrornial degres

type | restriction of xs:int

properties isRef 0
con-simp-
tent le

facets | mininclusive 1
maxlInclusi-20
ve

annotation documentati-useded interpolation polynomial
on degree

element geoReference/platformParameterProcessing/attitudeDataQualitylndicator

diagram = - -
|_attltutle[latal:ll.lalltylmllcator

norninal oF gaps...

type | xs:float
properties isRef 0
con-simp-
tent le

annotation documentati-nominal or
on gaps...

element geoReference/referenceFrames

diagram

referenceFrames [Tl]—(—"-— =

spatial and ternparal
references

properties isRef 0
con-com-
tent plex

children | sphere time

annotation documentati-spatial and temporal refe-
on rences

element geoReference/referenceFrames/sphere
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diagram = -
ellipsoidiD

G584

- semiMajorAxis

|

E.3F8a+k m

= semiMinorAxis

E.35Fa+E m
| sphere E]—(—"'-E—

[m] [.":'-":'-":'.':|

|

E{:OIIStGM

gravitational constant times
Earth rass [rm™ 2z~ 2]

Earth rotation angular
welacity

properties isRef 0
con-com-
tent plex

children | ellipsoidlD semiMajorAxis semiMinorAxis datumShift constGM omega

element geoReference/referenceFrames/sphere/ellipsoidiD

diagram = -
ellipsoidiD

5584

type | string20
properties isRef 0
con-simp-
tent le

facets | maxLength 20

annotation documentati-wGS8
on 4

element geoReference/referenceFrames/sphere/semiMajorAxis

diagram = — .
semiMajor Axis |

E.378a+E m

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-6.378e+6
onm

element geoReference/referenceFrames/sphere/semiMinorAxis



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

PAZ SAR Processor (PSP) Issue: 1.1
DLR Document Title Date: 22.02.2019
— Public - Page: 294 of 332

diagram = — -
semiMinorAxis

E.3EFa+E m

‘ type ‘ xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-6.357e+6
onm

element geoReference/referenceFrames/sphere/datumShift

diagram —_— — — —
dblVector _|

datumShift |}3|—(—m— =

[rn] (0,0,0) |
L
‘ type ‘ dblVector
properties isRef 0
con-com-
tent plex
children | xyz
annotation documentati-[m]
on (0,0,0)

element geoReference/referenceFrames/sphere/constGM

diagram =
:

gravitational constant tirmes
Earth mass [rm™ 235" 2]

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-gravitational constant times Earth mass
on [mA3/s72]

element geoReference/referenceFrames/sphere/omega

diagram =
:

Eatth rotation angular
welacity

‘ type ‘ xs:double

properties isRef 0
con-simp-
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tent le
annotation documentati-Earth rotation angular veloci-

onty

element geoReference/referenceFrames/time

diagram = -

LTS (USH)

diffUTC_GPS

secands at stattine of scane

| time E]_(_"'_:E—_m'

indicates, if a leap second is
contained in this scene

—FIastLeapSecomlUTC |

T tirme of last leap second
at stoptirne

—Fapprox[lifoH_UTC |

[ec]
apprax T 1-UTC difference
[at begin of orbit Ale)

properties isRef 0
con-com-
tent plex

children | refTimeFrame diffUTC GPS leapSecondFlag lastLeapSecondUTC approxDiffUT1 UTC

element geoReference/referenceFrames/time/refTimeFrame

diagram | = -
refTimeFrame

LTS (SHE)

type | string20
properties isRef 0

con-simp-
tent le

facets | maxLength 20

annotation documentati-UTC (USNO)
on

element geoReference/referenceFrames/time/diffUTC_GPS

diagram | =—
diffUTC _GPS

seconds at starttime of scene
type | xs:float
properties isRef 0

con-simp-
tent le
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annotation documentati-seconds at starttime of
on scene

element geoReference/referenceFrames/time/leapSecondFlag

diagram | =
leapSecondFlag

indicates, if a leap second is
contained in this scene

type | restriction of xs:int

properties isRef 0
con-simp-
tent le

facets | mininclusive -1
maxinclusi-1
ve

annotation documentati-indicates, if a leap second is contained in this
on scene

element geoReference/referenceFrames/time/lastLeapSecondUTC

diagram | =
|_IastLea|1SecomlllTC

T tirme of last leap second
at stoptinne

type | xs:dateTime
properties isRef 0
con-simp-
tent le

annotation documentati-UTC time of last leap second at stop-
on time

element geoReference/referenceFrames/time/approxDiffUT1_UTC

diagram = -
|_a|:-|1rox[llfﬂ.lT1 _UTC

[see]
approx T 1-UTC differance
[at begin of orbit Ale]

type | xs:float

properties isRef 0
con-simp-
tent le

annotation documentati-[sec]

on approx UT1-UTC difference (at begin of orbit
file)

element geoReference/signalPropagationEffects
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diagram

rangeDel

1.
polynarmials Far the given
geometric configuration, In

signalPropagationEffects [%]—(—"-— =

annatation of sirnple tropospheric . seconds,

[dry Jwet) and iononspheric models ity

for corectad signal path dalay, &s = -+ azimuthShift
default: only one coefficient Fora SSSosssssnns e
constant total delay is given, Alsa 0. .o

the [range and frequency polynomials For the given
dependant) azirmuth shifts which geametric configuration, In
result e,q, Fror the relativistic cocands,

Doppler effact ar instrarment tirming
etrors may be annotated here [with
only one constant total shift as
default],

properties isRef 0
con-com-
tent plex

children | rangeDelay azimuthShift

annotation documentati-annotation of simple tropospheric (dry / wet) and iononspheric models for corrected signal path delay. As
on 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

diagram r- - - — - — — — —
dblPolynom
—Fvalitlityl-'!anuel‘u‘lin |
—Fvalitlityﬂanuel‘u‘lax |
rangeDelay GEI——'Er-&feren{:ePoint
polynornials For the given

seconds,

L- 4= coefficient
H ittty L

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

n= palynomiallegres

1

[2] attributes

geornetric configuration, In | I—Fpolynomial[leuree | |

iona, atrmos, total

modelHame
modelVersion

type | extension of dblPolynom
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properties isRef 0
con-com-
tent plex

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

attributes | Name Type Use Default Fixed Annotation
source required documentati-iono,
on at-
mos,
total
modelName string255 required
modelVersion string80 required
annotation documentati-polynomials for the given geometric configuration. In se-
on conds.
element geoReference/signalPropagationEffects/azimuthShift
diagram r———— — — — — —
| dblPolynom |
| —Fvalitlityl-'!anuel‘u‘lin | |
| —Fvalitlityﬂanuel‘u‘lax | I
azimuthShift [ —(—-_-—:EI——Freferen{:ePoint |
polynornials For the given | =
gearnetric configuration, In | —Fpolynomial[legree | |
seconds, i |
| L4~ coefficient
ettt Rt L%, :_'_' |
| 0.236
e |
| At * e+ at*t el + L, +
an*rn |
| al, al, .., an = coefficient
0, 1, ., = attribute |
| exponent
n= polynomiallegree |
L
& sttributes
relativistic Croppler, tirming,
—  rtotal
modelHame
type | extension of dblPolynom
properties isRef 0
con-com-
tent plex
children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient
attributes | Name Type Use Default Fixed Annotation
source required documentati-relativis-
on tic Dopp-

ler, ti-
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ming,
total
modelName string255 required
modelVersion string80 required
annotation documentati-polynomials for the given geometric configuration. In se-
on conds.

element geoReference/geolocationGrid

diagram

'—| numberfGridPoints

—| spacingfGridPoints

—| recinterpolTechnique

geolocationGrid EI—(—"-—:EI—

The geolocation qrid rnaps
equally sarmpled
range-azirnuth tire
gridpaints to
latitude-longitude points onta
a DEM (2., SETM
resampled to 7.5 arcsec in
comnbination with GLOBE),
all georefarencing of the
comples product is bazed on
the geolocation grd only,
Sarme grid For all
poladsations used, ScanSAR
subsweathes refer to the
sarme grid For the cornplex =
S30C product, In this caze 1.0

recarnmendead interpolation
rechnique

—| recinterpolPolDegree

recornmendad interpaolation
polynormial degree

—| gridReference Time

otigin of tire coordinate
systen

the grid refers ko equally
sampled deskewed pitel
positions in aziruth but to
non-continous and rounded,
individual range sample
positions dus to possible RSF
changes between the
subswathes, The gid may
comptise several 100 points,

Given per grid paint: range
tirme, azirnuth tirne, range
pixel, range line, geodetic
coordinates, height, incidance
and elewation angle (For
radiormetric calibration) based
on a DEM,

The elevation angle is used
to detive the antenna
pattern correction For the
given azirnuth tire range,
The image positions are
identified with geographic
coordinates by this grid, In
ScanSAR S5 proaducts,
pixels in consecutive bursts
or beamns may refer to the
same ground position due to
the burst-overap,

properties isRef 0

con-com-
tent plex
children | beamID DRAoffset numberOfGridPoints spacingOfGridPoints recinterpolTechnigue recinterpolPolDegree gridRef-
erenceTime gridPoint
annotation documentati-The geolocation grid maps equally sampled range-azimuth time gridpoints to latitude-longitude points onto

on 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
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deskewed pixel positions in azimuth but to non-continous and rounded, individual range sample positions
due to possible RSF changes between the subswathes. The grid may comprise several 100 points.

element geoReference/geolocationGrid/beamID
diagram =
:

type | string20
properties isRef 0

con-simp-
tent le

facets | maxLength 20

element geoReference/geolocationGrid/DRAoffset

diagram =
DRAoffzet

SR&, DRAFare, DRAAR

type | restriction of xs:NMTOKENS

properties isRef 0
con-simp-
tent le
facets enumerati-SRA
on
enumerati-DRAFore
on
enumerati-DRAAft
on

annotation documentati-SRA, DRAFore,
on DRAAft

element geoReference/geolocationGrid/numberOfGridPoints

diagram m
numberMGridPoints E]_(_..._ = w
[range |

properties isRef 0
con-com-
tent plex

children | total azimuth range

element geoReference/geolocationGrid/numberOfGridPoints/total
diagram

type | xs:int

properties isRef 0
con-simp-
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tent le

element geoReference/geolocationGrid/numberOfGridPoints/azimuth

type | xs:int
properties isRef 0

con-simp-
tent le

element geoReference/geolocationGrid/numberOfGridPoints/range
diagram

type | xs:int
properties isRef 0

con-simp-
tent le

element geoReference/geolocationGrid/spacingOfGridPoints

e :
spacingfGridPoints [T']—(—--— = [z]
[=]

properties isRef 0
con-com-
tent plex

children | azimuth range

element geoReference/geolocationGrid/spacingOfGridPoints/azimuth

[=]
type | xs:float
properties isRef 0
con-simp-

tent le

annotation documentati-[s
on]

element geoReference/geolocationGrid/spacingOfGridPoints/range

diagram =
:

[s]

type | xs:float
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properties isRef 0
con-simp-
tent le

annotation documentati-[s
on]

element geoReference/geolocationGrid/recinterpolTechnique

o [ szimuth

recimterpolTechnique E]_(_..._ [=]

recornrmended interpolation m

technique

properties isRef 0
con-com-
tent plex

children | azimuth range

annotation documentati-recommended interpolation techni-
on que

element geoReference/geolocationGrid/recinterpolTechnique/azimuth

type | string255

properties isRef 0
con-simp-
tent le

facets | maxLength 255

element geoReference/geolocationGrid/recinterpolTechnique/range
diagram

type | string255

properties isRef 0
con-simp-

tent le

facets | maxLength 255

element geoReference/geolocationGrid/recinterpolPolDegree

e Cazimuth |
recimterpolPollegree ['l]_(_..._ =
recornmended interpalation m

polynornial degree

properties isRef 0
con-com-
tent plex

children | azimuth range
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annotation documentati-recommended interpolation polynomial
on degree

element geoReference/geolocationGrid/recinterpolPolDegree/azimuth

type | xs:int
properties isRef 0

con-simp-
tent le

element geoReference/geolocationGrid/recinterpolPolDegree/range
diagram

type | xs:int
properties isRef 0

con-simp-
tent le

element geoReference/geolocationGrid/gridReferenceTime

diagram =
. —Ftl-'!eferen{:eTimeUTC |

Far the t time walues in the
grid, E.g. the scene azimuth
start tirme,

—FtauHeferem:eTime |

" " Far the tau range time values
gridReferenceTime E]—(‘“":E'—, in the grid !

otigin of tirme coordinate
Sy sher

reference pivel position in an
S5C image file rove (of the
nearest bearm], E.g. 1

]
]
'
-
]
]
'
'
]
]
'
'
'

reference pivel position in an
25< image column, Eag. 1

properties isRef 0
con-com-
tent plex

children | tReferenceTimeUTC tauReferenceTime refRow refCol

annotation documentati-origin of time coordinate sys-
on tem

element geoReference/geolocationGrid/gridReferenceTime/tReferenceTimeUTC
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diagram = -
rtRﬂferem:eTlmeUTC

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

‘ type ‘ xs:dateTime

properties isRef 0
con-simp-
tent le

annotation documentati-for the t time values in the grid. E.g. the scene azimuth start
on time.

element geoReference/geolocationGrid/gridReferenceTime/tauReferenceTime

diagram | = -
rtalIREfETEI'I[:ETIITIE

For the tau range time walues
in the grid

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-for the tau range time values in the
on grid

element geoReference/geolocationGrid/gridReferenceTime/refRow

diagram

reference pixel position in an
S5 image file row (af the
nearest beam], E.g. 1

‘ type ‘ xs:long

properties isRef 0
con-simp-
tent le

annotation documentati-reference pixel position in an SSC image file row (of the nearest beam). E.g.
on 1

element geoReference/geolocationGrid/gridReferenceTime/refCol

diagram =
:

reference pixel position in an
25 image colurmn, Eag. 1

type | xs:long

properties isRef 0
con-simp-
tent le

annotation documentati-reference pixel position in an SSC image column. E.g.
on 1
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element geoReference/geolocationGrid/gridPoint

diagram
& sttributes
_ | aziruth index of this grid
point
range index of this grid point
delta azimuth time
delta range tirme
Given per grid point: range geographical latitude positive
tirme, azimuth time, range boveards north
pixel, range line, geodetic
coordinates, height, incidence
and elev.ation angle (For
radiornettic calibration) bazed geographical longitude
on & DEM, ) positive towards east
The elevation angle is used
to derive the antenna =00
pattern carrection For the - TOW !
given azirnuth time range. Tmmmnns -
The irnage positions are FIIE' pasition in an 55C
identified with geographic Irmage F'_|E row, B9, range
coordinates by this grid. In samiple in 2 COSAR fle,
ScanSAR S5C praducts, Given in the range sarpling
pizxels in consecutive bursts _E_)E'_ of the curent bearn up to its
or bearns may refer to the FarR angeBeamBorderTime,
same ground position duete |
the burst-owedap, 2Feol ]
pixel position in the S5C
image colunin, This is the
deskewed azirnuth sample
position detived from the
ZOSAR annotation
[ASRI+indes-11, ASRI
differs For the individual
bursts,
v incidence angle
L-Celev
i elevation angle Far &ntenna
i Pattern comection (derved
v Fromn attitude), Thus optional
, elernant in MRT processing,
~-Fheight
average height (only For a
coarze DEM given)
properties isRef 0
con-com-
tent plex
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children | t tau lat lon row col inc elev height
attributes | Name Type Use Default Fixed Annotation
iaz xs:int required documentati-azi-
on muth
index of
this
grid
point
irg xs:int required documentati-range
on index of
this
grid
point
annotation documentati-Given per grid point: range time, azimuth time, range pixel, range line, geodetic coordinates, height, inci-
on dence and elevation angle (for radiometric calibration) based on a DEM.
The elevation angle is used to derive the antenna pattern correction for the given azimuth time range.

The image positions are identified with geographic coordinates by this grid. In ScanSAR SSC products,
pixels in consecutive bursts or beams may refer to the same ground position due to the burst-overlap.

element geoReference/geolocationGrid/gridPoint/t

R

delta azirnuth tirme

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-delta azimuth
on time

element geoReference/geolocationGrid/gridPoint/tau

diagram

delta range tirme

type | xs:double
properties isRef 0
con-simp-
tent le

annotation documentati-delta range
on time

element geoReference/geolocationGrid/gridPoint/lat

diagram

geographical latitude positive
taweards north

type | latitudeDegType

properties isRef 0
con-simp-
tent le

facets | mininclusive -90
maxInclusi-90
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T

annotation

documentati-geographical latitude positive towards
on north

element geoReference/geolocationGrid/gridPoint/lon

o
geographical longitude
positive bowards east

type ‘ longitudeDeqType
properties isRef 0
con-simp-
tent le
facets | minlinclusive -180
maxInclusi-180
ve
annotation documentati-geographical longitude positive towards

on east

element geoReference/geolocationGrid/gridPoint/row

o
pizel position in an S5C
irnage Fle row, E.q. range
sample in a2 COSAR file,
Giwen in the range sarpling
of the curent bearn up to its
fFatRangeBeamBorderTine,
type | xs:long
properties isRef 0
con-simp-
tent le
annotation documentati-pixel position in an SSC image file row. E.g. range sample in a COSAR file. Given in the range sampling of

on the current beam up to its farRangeBeamBorderTime.

element geoReference/geolocationGrid/gridPoint/col

o
pixel position in the S5C
irmage colurmn, This is the
deskewed azimuth sample
position derived From the
COSAR annotation
[ASRT +index-11, ASRI
differs For the individual
bursts,
type ‘ xs:long
properties isRef 0
con-simp-
tent le
annotation documentati-pixel position in the SSC image column. This is the deskewed azimuth sample position derived from the

on COSAR annotation (ASRI+index-1). ASRI differs for the individual bursts.
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element geoReference/geolocationGrid/gridPoint/inc

diagram

incidence angle

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-incidence
on angle

element geoReference/geolocationGrid/gridPoint/elev

diagram

elevation angle For Antanna
Pattern carrection [detived

fram attitude]. Thus optional
elernent in MRT processing.,

type | xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-elevation angle for Antenna Pattern correction (derived from attitude). Thus optional element in NRT pro-

on cessing.

element geoReference/geolocationGrid/gridPoint/height

diagram

average height (anly For a
coatse DEM given)

type ‘ xs:double

properties isRef 0
con-simp-
tent le

annotation documentati-average height (only for a coarse DEM giv-
on en)

element generalHeader
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diagram

[2] attribuites
fileHame

Contains the narne of the fle
in which the product [ data [
intetface iterm is provided,

In case, that the prowision of
rmare than one wersion of the
sarne product [ data [
interface file iz operationally
Forezeen, the file version
gives the current wersion
ruribar, It is incrermented by
1 whenewer the zame fle is
sent again in an updated
Formn, The start value is 1,

In case, that the prowvision of
rmovke than ane wersion of the
same product | data [
intetface file iz operationally
Foreseen, the status
parameter indicates the
status of the curent file
wersion, It may be
PRELIMIMARY, if anaother
update is Fareszen, or
FIMAL, if the fnal Ale
werzion iz delivered,

Contains the name of the
exchanged product [ data |
interface itermn

Exarnples: Crbit Product;

Attitude Product; IOCS A
generalHeader [Tl:l— Eroduct

General BML Header

Shuctare “mission

Indicates the mission, for
which the product [ data fle
iz provided,

Specifies the sensor, source
or aHginatar for the provided
product [ data file

= destination

Specifies the destination to
which the provided product |
data fle qoes, Lsar,
Multiple

—Fgeneratiun&jfstem

Specifies the systern which
generated the praduct § data
file, e.q. PSP

j

EgEIlEfa‘tiDllTil‘I‘lE |

Reparts the UTC time at
which the product [ data fle
was generated or published,

= i
-+ referenceDocument ¢

Specifies the referance
docurnent, in which the
oraduct 1 dats irerm i

e e e e m e m e a o
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properties con-com-
tent plex

children | itemName mission source destination generationSystem generationTime referenceDocument revision revision-

Comment remark

attributes | Name Type Use Default Fixed Annotation

fileName string128 required documentati-Contains the

on name of the file

in which the
product / data /
interface item
is provided.

fileVersion string20 optional documentati-In case, that

on 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.

status string20 optional documentati-In case, that

annotation documentati-General XML Header Structure
on

element generalHeader/itemName

o

Contains the narne of the
exchanged product [ data |
interface itern

Examples: Crbit Product;
Attitude Product; TOCS Aux
Praduct

on the provision of

more than one
version of the
same product /
data / interface
file is opera-
tionally fore-
seen, the
status parame-
ter 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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type | string80

properties isRef 0
con-simp-
tent le
facets | maxLength 80
annotation documentati-Contains the name of the exchanged product / data / interface

on item
Examples: Orbit Product; Attitude Product; IOCS Aux Product

element generalHeader/mission

diagram =
mission

Indicates the rission, For
which the product [ data file
iz provided,

‘ type ‘ string20

properties isRef 0
con-simp-
tent le
facets | maxLength 20
annotation documentati-Indicates the mission, for which the product / data file is provid-

on ed.

element generalHeader/source

diagram

Specifies the sensor, source
or afginatar For the pravided
product § data fle

‘ type ‘ string20

properties isRef 0
con-simp-
tent le
facets | maxLength 20
annotation documentati-Specifies the sensor, source or originator for the provided product / data

on file

element generalHeader/destination

diagram = —

Specifies the destination to
which the provided praduct §
data file goes, User,
Multiple

type | string20

properties isRef 0
con-simp-
tent le

facets | maxLength 20
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annotation

documentati-Specifies the destination to which the provided product / data file goes, User, Multi-
on ple

element generalHeader/generationSystem

diagram
c B attributes
|_generatlun ystem E:l Specifies the systern wersion
Sperifies the swstern which with which the product |
generated the product [ data data file was generated, e.q.
file, .. PSP L.z
‘ type ‘ extension of string80
properties isRef 0
con-com-
tent plex
facets | maxLength 80
attributes | Name Type Use Default Fixed Annotation
version string20 required documentati-Specifies
on the sys-
tem ver-
sion with
which the
product /
data file
was gen-
erated,
eg. 1.2
annotation documentati-Specifies the system which generated the product / data file, e.g.
on PSP

element generalHeader/generationTime

diagram

FgeneratiunTime

Reparts the TS time at
which the product [ data file
was generated ar published,

type

xs:dateTime

properties

isRef 0
con-simp-
tent le

annotation

documentati-Reports the UTC time at which the product / data file was generated or pub-
on lished.

element generalHeader/referenceDocument

diagram

Freference[lucumem

Specifies the referance
dacurnent, in which the
product | data itern is
specified with respect 1o its
content and farmat,

type

string255
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properties isRef 0
con-simp-
tent le
facets | maxLength 255

annotation

documentati-Specifies the reference document, in which the product / data item is specified with respect to its content
on and format.

element generalHeader/revision

diagram

= revision

& handle to distinguish
betwean different project
phazes (2.q. inkegration,
tesking, cornrnissioning
phaze, operations) in ardar ta
separate test data From
operational data

type

string20

properties

isRef 0
con-simp-
tent le

facets

maxLength 20

annotation

documentati-A handle to distinguish between different project phases (e.g. integration, testing, commissioning phase,
on operations) in order to separate test data from operational data

element generalHeader/revisionComment

diagram =
|_re'.|l|3|unCumment
Fernat: field for a narrative
description of the revision
field entry above,
type | string1024
properties isRef 0
con-simp-
tent le
facets | maxLength 1024
annotation documentati-Remark field for a narrative description of the revision field entry

on above.

element generalHeader/remark

diagram

Fernat: field for a Further
narrative description of the
product | data File,

type

string1024

properties

isRef 0
con-simp-
tent le

facets

maxLength 1024
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annotation documentati-Remark field for a further narrative description of the product / data
on file.

element antennaReceiveConfiguration

diagram | = - -
|_antmmaRﬂceweCunﬁguratmn

SRA | DRA

type | restriction of xs:NMTOKENS

properties con-simp-
tent le

facets enumerati-SRA

on
enumerati-DRA

on
enumerati-UNDEFINE

on D

annotation documentati-SRA |
on DRA

element chirpSlope

o

[UpiCrovenUpDrowen] chirp
slope

type | restriction of xs:NMTOKEN

properties con-simp-
tent le

facets enumerati-UP
on
enumerati-DOWN
on
enumerati-UPDOW
onN

annotation documentati-[Up/Down/UpDown] chirp slope
on

element file

diagram

pointer to product
companents

properties con-com-
tent plex

‘ children ‘ location size

annotation documentati-pointer to product compo-
on nents

element file/location
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diagram

Host defaults ta: |

| location E]_(_..._ =

filename

properties isRef 0
con-com-
tent plex

children | host path filename

element file/location/host

diagram

Host defaults tor |

type ‘ xs:string

properties isRef 0
con-simp-
tent le

annotation documentati-Host defaults to:
on.

element file/location/path

diagram

type ‘ xs:string

properties isRef 0
con-simp-
tent le

element file/location/filename

diagram | =
filename

type ‘ xs:string

properties isRef 0
con-simp-
tent le

element file/size

diagram

type ‘ xs:long

properties isRef 0
con-simp-
tent le
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element imagingMode

diagram | = -
imagingMeode

SM, 52, HE, 5L

type | restriction of xs:NMTOKENS

properties con-simp-
tent le

facets enumerati-SM

on
enumerati-SL

on
enumerati-SC

on
enumerati-HS

on
enumerati-UNDEFINE

on D

annotation documentati-SM, SC, HS,
on SL

element lookDirection

diagram | = - -
lookDirection

left | right

type | restriction of xs:NMTOKEN

properties con-simp-
tent le

facets enumerati-LEFT

on
enumerati-RIGHT

on
enumerati-UNDEFINE

on D

annotation documentati-left |
on right

element polarisationMode

diagram | = ——
|_|mlar|satlunl'u'lutle

single | dual | twin | quad

type | restriction of xs:NMTOKENS

properties con-simp-
tent le

facets enumerati-SINGL
onE

enumerati-DUAL
on

enumerati-TWIN
on

enumerati-QUAD
on
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annotation

documentati-single | dual | twin |
on quad

element polLayer

diagram

HH, HV,

type

restriction of xs:string

properties

con-simp-
tent le

facets

enumerati-HH

on
enumerati-HV

on
enumerati-VH

on
enumerati-VV

on
enumerati-UNDEFINE

on D

annotation

documentati-HH, HV,
on ...

complexType dblIComplex

e : [=
[tlthumpIe: |:'T:|_|:_..._ =
children | amplitude phase

element dblComplex/amplitude

‘ type ‘ xs:double
properties isRef 0
con-simp-
tent le

element dblComplex/phase

‘ type ‘ xs:double
properties isRef 0
con-simp-
tent le

complexType dblPolynom
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diagram

—[ validityRangeMin |

—Fualitlilyﬂangel‘u‘lax |

({II:-IPoI:.,mom [%I—(—--—j;l——'zreferencePoint

I—Fpol},ﬂmmial[legree |

1
L- 4" coefficient

[ piptiptptiplntatySatiell =

0.256
&
al ® 0+ at* e+, 4+
antin
al, al, ... an = coefficiant
0, 1, ... n = attribure
expanent

n= polynariallegree

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

used by ele-geoReference/signalPropagationEffects/azimuthShift geoRefer-
ments ence/signalPropagationEffects/rangeDelay

element dblPolynom/validityRangeMin

diagram = -
rualltlnyrﬂallgel'v'lm

type | xs:double
properties isRef 0

con-simp-
tent le

element dblPolynom/validityRangeMax

diagram =
rualltlnyﬂangel'v'lax

type | xs:double

properties isRef 0
con-simp-
tent le

element dblPolynom/referencePoint

diagram = -
referencePoint |

type | xs:double

properties isRef 0
con-simp-
tent le

element dblPolynom/polynomialDegree

diagram = -
|_|m|1.,mom|al[legree
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type | xs:unsignedint

properties isRef 0
con-simp-
tent le

element dblPolynom/coefficient

diagram
. =] attribytes

= coefficiert (—— +-----------

2.
al F o+ at* el + L+
an®n

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

n= palynamiallagree

type | extension of xs:double

properties isRef 0
con-com-
tent plex

attributes | Name Type Use Default Fixed
exponent xs:unsignedint

Annotation

annotation documentati-e.g.:

on a0 *x*0 +al1* xM + ... + an*x"n
a0, a1, ..., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

complexType dblVector

diagram

Etlhl'#ec‘tnr E]_(_..._ =

FART]

children | xyz

used by ele-geoRefe-
ment rencel/referenceFrames/sphere/datumsShift

annotation documentati-x, y, z
on

element dblVector/x

R

type ‘ xs:double

properties isRef 0
con-simp-
tent le

element dblVectorly
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diagram =
type | xs:double
properties isRef 0
con-simp-
tent le
element dblVector/z
diagram Iil
type | xs:double
properties isRef 0
con-simp-
tent le
complexType floatPolynom
di =
el —Fualitlityl-'!angel‘u‘lin |
—Fuali{lityﬂangel'u'lax |
[ﬂoatPonlwm E]—(—-*E——'EreferencePoim
—Fpolynomial[legree |

1.256
2.

A * e+ al* el + L+
an®rn

al, al, .., an = coafficient
0, 1, .., i = ateribute
exponent

n= polynormiallegres

children | validityRangeMin validityRangeMax referencePoint polynomialDegree coefficient

element floatPolynom/validityRangeMin

diagram = -
rualltlnyrﬂallgel'v'lm

type | xs:float
properties isRef 0

con-simp-
tent le

element floatPolynom/validityRangeMax

diagram =
ruallilnyrﬂallgel'v'lax

type | xs:float
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properties isRef 0
con-simp-
tent le

element floatPolynom/referencePoint

diagram = -
referencePoint |
type | xs:float
properties isRef 0
con-simp-
tent le

element floatPolynom/polynomialDegree

diagram = -
|_|mlj.mnmlal[legree
type | xs:unsignedint
properties isRef 0
con-simp-
tent le

element floatPolynom/coefficient

diagram

=] attribytes

~coefficient [

2.
al F o+ at* el + L+
an®n

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

n= palynamiallagree

type

extension of xs:float

properties

isRef 0
con-com-
tent plex

attributes

Name Type Use
exponent xs:unsignedint

Default Fixed

Annotation

annotation

documentati-e.g.:
on a0 *x*0 +al1* xM + ... + an*x"n
a0, a1, ..., an = coefficient
0, 1, ..., n = attribute exponent
n= polynomialDegree

complexType floatVector

diagram

Eﬂnat'u‘ec‘tur E]_(_..._ =

FART]
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children | xyz

annotation documentati-x, y, z
on

element floatVector/x

R

‘ type ‘ xs:float

properties isRef 0
con-simp-
tent le

element floatVectorl/y

diagram

¥

‘ type ‘ xs:float

properties isRef 0
con-simp-
tent le

element floatVector/z

SR

‘ type ‘ xs:float

properties isRef 0
con-simp-
tent le

complexType qualityLimitsType

diagram =
expected

[qualityLimitsTy]m |:'L:|_|:_..._ =

children | expected minimum maximum

element qualityLimitsType/expected

o

type | xs:float

properties isRef 0
con-simp-
tent le
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element qualityLimitsType/minimum

type | xs:float
properties isRef 0

con-simp-
tent le

element qualityLimitsType/maximum

type | xs:float

properties isRef 0
con-simp-
tent le
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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

antennaPhasePattern E]—(—“'—:E'—

This XML fle contains additional
rneta data of lewel 1 processed
SAR products describing the
applied antenna phase pattem
comvection For each elewvation
beamn, polarzation and DR &
offzet,

;p-:rILayer

HH, HV

Mnermonics For the elewation
bearns, Bearn IDs of 2ach
COSAR fle For ScanSAR
S5 cornplex praduct anly,

DRA

]
=]
7
&

SRA&, DRAFore, DRAAR:
indicates geornetric (ATI)
lavers (not quad pol
channels)

properties con-com-

tent plex

children | polLayer beamID DRAoffset phase

annotation

1

the phaze walue that has
been projected onto a coarse
DEM and then subtracted
frorn the inage data during
the phase pattern corvaction
step. The walues
corresponding to an irmage
position can be interpolated
fram these sampled values
and the elevation angles
given in the geo grid file,

documenta-This XML file contains additional meta data of level 1 processed SAR products describing the applied an-

tion tenna phase pattern correction for each elevation beam, polarization and DRA offset.

element beamlID

diagram

Mnermonics For the elewation
beams, Beam IDs of 2ach
COSAR fle For ScanSAR
S5 cornplex praduct anly,

type | restriction of xs:string

properties con-sim-
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‘ ‘ tent ple
used by ele-antennaPhasePat-
ment tern
facets enumera-
tion
annotation documenta-Mnemonics for the elevation beams. Beam IDs of each COSAR file for ScanSAR SSC complex product
tion only.
element DRAoffset
diagram =
DRAoffset
SRé, DRAFore, DRAAR:
indicates geormettic (ATI
layers (ot quad pol
channelz)
type | restriction of xs:string
properties con-sim-
tent ple
used by ele-antennaPhasePat-
ment tern
facets enumera-SRA
tion
enumera-DRAFore
tion
enumera-DRAAft
tion
annotation documenta-SRA, DRAFore, DRAAft: indicates geometric (ATI) layers (not quad pol chan-

tion nels)

element phase

diagram
J B atteibutes
alewation angle as defined
For the elewation bearn gain
patterns, The angles
the phase walue that haz carrespanding to an image
bieen projected onto a coarze position can be interpalated
DEM and then subtracted Frarn the geo grid Fle,
fram the image data during
the phase pattemn corvection
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 con-com-
tent plex
used by ele-antennaPhasePat-
ment tern
attributes | Name Type Use Default Fixed Annotation
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angle xs:float required documenta-
tion elevation
angle as
defined for
the elevation
beam gain

patterns. The
angles corre-
sponding to
an image
position can
be interpolat-
ed from the
geo grid file.

annotation documenta-
tion the phase value that has been projected onto a coarse DEM and then subtracted from the image data
during the phase pattern correction step. The values corresponding to an image position can be interpolat-
ed from these sampled values and the elevation angles given in the geo grid file.

element polLayer

diagram =
J " polLayer

HH, HV,

type | restriction of xs:string

properties con-sim-
tent ple

used by ele-antennaPhasePat-
ment tern

facets enumera-VV

tion
enumera-HH

tion
enumera-HV

tion
enumera-VH

tion
enumera-UNDEFINE

tion D

annotation documenta-HH, HV,
tion ...
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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 IOCS Aux Product) as well as the
individual scaling factors for each image layer (adjusted for optimal use of the 16bit dynamic range). It
can be found in the section

<calibration>

<calibrationConstant layerIndex="1">
<polLayer>VV</polLayer>
<beamID>strip_003</beamID>
<DRAoffset>SRA</DRAoffset>
<calFactor>1.80629044778196933E-04</calFactor>
</calibrationConstant>
</calibration>

To obtain calibrated data in radar brightness (beta nought) from the image (amplitude) data, you have
to multiply () 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

BO = 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 107-6 to 10/-4, depending on incidence angle (beam) and polari-
sation channel. However, a detected ScanSAR product has one single calFactor for all beams while
SSCs may be scaled individually. The statistical image data mean amplitude of typical products is
50...200.

Note that, if your product is “NOTCALIBRATED”, you may either have an experimental product at hand
or an anomaly prevented the availability of auxiliary (housekeeping) data on instrument temperature (at
the time of generation of your product). Such an anomaly is indicated in

<productQuality>

<auxDataQuality>
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<missingAuxDataFlag>true</missingAuxDataFlag>
</auxDataQuality>

Then the digital numbers (amplitude) are lower than calibrated ones by a factor of approx. (1.1 +/-
0.05), depending on the real temperature.

How to evaluate the annotated polynomials?

If not explicitly otherwise stated, all annotated polynomials refer to slant range time. These are updated
in azimuth time if necessary. The product component “mapping grid” provides you with the instru-
ment 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>3.6278082999225934 3E-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 validi-
tyRangeMax.

The mathematical formulation is:
deg )
R= Zcoeﬁ‘i (r— Tref)l ,TE {rm 3T }
i=0

where: - deg is polynomialDegree
- coeff; is coefficient exponent="{"
- 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 eval-
uation at t of the both nearest polynomials in azimuth is needed to obtain the value at the wanted
times.
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va‘Lue Range pol- Range pol-
ynomial 1 ynomial 2

7 Value 2

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 mcp = line  * image Row Spacing / MG Row Spacing + MG ref row
idx_col meo = 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 surround-
ing the wanted point and then to interpolate (linear interpolation is sufficient) them:

Point 1: Py (floor(idx_row), floor(idx_col)) 2>t &1y
Point 2: P, (floor(idx_row), ceil(idx_col)) S>L&D
Point 3: Ps (ceil (idx_row), floor(idx_col)) 2>t & 13
Point 4: P4 (ceil (idx_row), ceil(idx_col)) >4 &
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First interpolation can take place for a constant
(floor(idx_row) and ceil(idx_row)):
t floor(idx_row) = (tZ _t1> *

row

floor (idx_col) ceil (idx_col)

t(:eil(\dxjow) E

Tceil(idx_row)

(idx_col - floor(idx_col)) + t1 ceil (idx_row) - P tos) P (4 m)
T floor(idx_row) = (TZ _'ﬁ) * - i $ ;
(idx_col - floor(idx_col)) + 11 ; Yo

t ceilliax_row) = (ta —t3) *
(idx_col - floor(idx_col)) + t3

T ceilig_row) = (Ta =T3) * floor (idx_row) ______ P1M u) Pzr(t2 1)

(idx_col - floor(idx_col)) + 13 : !

tﬂoor(idxirow), '

Tfloor(idx_row)

Then interpolation is done between these two interpolated values to obtain the wanted times:
t= (t ceil(idx_row)™ t floor(\dxfrow)> * (idX_rOW - ﬂoor(idx_row» +1 floor(idx_row)
T= (T ceil(idx_row)~ T ﬂoor(idxfrow)) * (idx_rOW - ﬂOOI’(idX_rOW)) + T floor(idx_row)

Instrument times obtained are relative to MG reference times tReferenceTimeUTC and tauRefer-
enceTime 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 =rt/GG range Spacing + GG ref col

The interpolation way is exactly the same as for Mapping Grid (linear interpolation is also sufficient):

Point 1: P; (floor(idx_row), floor(idx_col))
Point 2: P, (floor(idx_row), ceil(idx_col))
Point 3: Ps (ceil(idx_row), floor(idx_col))
Point 4: P4 (ceil(idx_row), ceil(idx_col))

First interpolation can take place for a constant row
(floor(idx_row) and ceil(idx_row)):
lat floor(idx_row) = (|atz _|at1> *
(idx_col - floor(idx_col)) + lat;
lon floor(idx_row) = (|On2 —lon 1) *
(idx_col - floor(idx_col)) + lon 4
lat ceiiax_ow) = (lats — lats) *
(idx_col - floor(idx_col)) + lats
loN ceilax_row) = (Ion4 = lon3) *
(idx_col - floor(idx_col)) + lon 3

- lat; & lon;
- lat; & lon;
- lat; & lons
- laty & long

floor (idx_col) ceil (idx_col)

Iatce\\(idxirow i

ceil (idx_row) ---------

floor (idx_row) "'Fo‘r'f)ﬁ<‘““‘"">‘ _'??_flf‘_t?‘ lony)

lat- :

floor(idx_row),
lon-
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Then interpolation is done between these two interpolated values to obtain the wanted times:
|at = (lat ceil(idx_row)~ |at floor(\dxfrow)> * (idX_rOW - ﬂoor(idX_rOW» + |at floor(idx_row)
|On = <|On ceil(idx_row)~ |On ﬂoor(idxfrovv)) * (idX_rOW - ﬂOOI’(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 s 0f the focused scene is extracted from

<levellProduct ..><productInfo><sceneInfo><start>
<timeUTC>2007-07-06T13:41:01.8608222</timeUTC>

Step 2: The raw data time tags of the estimated Doppler polynomials are extracted from

<levellProduct ..><processing><doppler><dopplerEstimate>
<timeUTC>2007-07-06T13:41:01.284119zZ</timeUTC>,

and the polynomial coefficients from the following parameter

<levellProduct ..><processing><doppler><dopplerEstimate>

<combinedDoppler>
<validityRangeMin>4.69567739437280491E-03</validityRangeMin>
<validityRangeMax>4.76343238282169595E-03</validityRangeMax>
<referencePoint>4.72955488859725000E-03</referencePoint>
<polynomialDegree>1</polynomialDegree>
<coefficient exponent=”07>1.54256856028094353E+03</coefficient>
<coefficient exponent="17>6.89245227436726509E+03</coefficient>

</combinedDoppler>
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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>2007-07-06T13:41:01.9674132</timeUTC>
<dopplerRatePolynomial>
<validityRangeMin>4.69567739437280491E-03</validityRangeMin>
<validityRangeMax>4.76343238282169595E-03</validityRangeMax>
<referencePoint>4.72955488859725000E-03</referencePoint>
<polynomialDegree>3</polynomialDegree>
<coefficient exponent="0">-4.92544351670694778E+03</coefficient>
<coefficient exponent="17>1.06548420383506734E+06</coefficient>
<coefficient exponent="2">-2.78686983145142853E+08</coefficient>
<coefficient exponent=737>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

t
toe =ty + JocCraw) o
M





