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CEOS-ARD for SAR

Current status

CEOS ARD specifications for Synthetic Aperture Radar (SAR) products:

Endorsed and available at http://ceos.org/ard

CEOS-ARD for Synthetic Aperture Radar
* Normalised Radar Backscatter (NRB)

* Polarimetric Radar (POL)

* Ocean Radar Backscatter (ORB)

* Geocoded SLC (GSLC)

* Interferometric Radar (INSAR) [NEW]

In the pipeline:
* Multi-source NRB
* Others?
— NRB for VHR data
— CSLC: Colocated SLC
— GMLC : Geolocated multilooked SLC

B 9% fromoO e=

CEOS Analysis Ready Data

CEDS ARD Webinar - July 1, 2020:

o

Product Family Specifications
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Optical Synthetic Aperture Radar (SAR)

Surface Reflectance Normalised R
Product Fami ification v5.0: PDF | Word

Surface Temperature

Product Family Specification v6.0: POF | Word Polarimetric Radar
Product Family Spe 3.0: POF | Word
Metadata Spec .0: XLSX
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CEOS-ARD for SAR

Specifications for Data Providers

Committee on

Earth Observation Satellites

Product Family
Specification:

Analysis Ready Data .
Synthetic

Aperture Radar

CEOS-ARD .
# Parameter Requirements
product
Threshold (Minimum) Reguirement:
[NRB] The metadata identifies the location from where the source data can be retrieved, expressed
161 Source Data [POL] as a URL or DOI.
- Access [ORB]
este] The metadata identifies an online location from where the data can be consistently and
reliably retrieved by a computer algorithm without any manual intervention being required.
Threshold (Minimum) Requiremen
The instrument used to collect the data is identified in the metadata:
[NRB] satellite name
[POL] Instrument name
16.2 Instrument [ORB]
[GSLC]
As threshold, but including a reference to the relevant CEOS Missions, Instruments and
Measurements Database record.
Threshold (Minimum) Requirements
Source Data [NRB] The start date and time of source datais identified in the metadata, expressed in UTCin date
163 Acquisition [[;(;;]] and time, at least to the second.
Tim
e (GSLC)
As threshold.
I Mini Requi
Acquisition parameters related to the SAR antenna:
[NRB] - Radar band
Source Data
164 Acquisition [POL] Centre frequency
- Parameters [ORB] Observation mede (i.e., Beam mode name)
[GSLC] Polarization(s) (listed as in original product)
Antenna pointing [Right/Left]
Beam ID (i.e., Beam mode Mnemonic)

Extract from CEOS-ARD NRB specification document

CEOS-ARD specs
(a.k.a. Product Family Specifications — PFS)

* “Guidance document” for data providers:

Geometric corrections
Radiometric corrections
General meta (ancillary) data

Per-pixel (image) meta data

* Two levels of requirements

Threshold (mandatory) requirement

Goal (optional) requirement




CEOS-ARD for SAR

Metadata

General Metadata — Metadata Specifications

Type
* Item
[and list ofvalues]
11 Traceability (Not Applicablein metadata file)
12 | Metadatamachine {Not Applicablein metadata file)
readability
<Product> copyright="* string
<PraductList> count=["2", 3", ") Integer
13 Product type [ALL) <ProductType> “Normalised Radar Backscatter” string
<ProductType> *Palarimetric Radar" string
<ProductType> *Ocean Radar Backscatter” string
<ProductType> “Geocaded Single-Laok Complex” |string
mame="CEOS-ARD for Synthetic Agerture |
Radar" ring
14 | Document identifier [ALL) <Documentidentifiers version="1.0" String
perunL 1.0/CE0S-
P ARD PFs Synthetic Aperture Redar v1.0.pdf
<DataCollectionTime>
15 | Datacollection time o) <NumberOfacquisitions> Integer
<FirstAcquisitionDate> utcDate String
<L Dat
e Source Data
: Attributes <Sourceattributes> acqlD=# Sub-section header
161 | Source DataAccess AL SourceDataRepository> type="DOI" or “URL" String

cunentident it iers

w531/ sentinelos 1= L1C/GRD 2021 /0272 Dn/ON /S B _IN_GREH_150V_2021 12027188952 202112001181
nCe Ly SALLPL//EaT00a5e . eORANIbOOK, CON/Bat AL /RISS SORSUNMAFY . 2EPx PRl ss LonIDeST6«/Satel Litehe e
13 e AALLPAL//Sentine]l. e4h. AN/ SOCument s /M THM/ 1877131/ Sent bne L~ 1-Product-Def In 1t Len«
t=Synthetic Agerture Radar</Iastruments

¢ PATTRS I/ /sentinel esa. It/ web/seatinel/ techalcalguides/sentine l~1-5ar/sar-Lastrusent/call

Keterence ty

21-12-42718:69:52. 1228372/ S1artT ines
10117, 1212362/ EnT Lnen

Metadata Specifications

* Metadata specification developed to
accompany each Radar PFS

* Consistent mapping of parameter
names between PFS and metadata

* Specs for XML format but data
provider may select other metadata
formats (yaml, json, etc.)

* Currently non-mandatory (Goal req.),
yet broad uptake by SAR agencies

e

e [z

Metadats is provided ina Ay threstasid, bt metadata i

AU Thal enatled & dorraited in sO0oedanie with
BAECAdanE | OO[matEr SIEDTAh 10 et used | CARDL HRB Mbeiadatas
iz Maine 10 cofriiatantly mad Seeclicationd, v.5.5, or a
Readalility | sulosalically ientity and aadmifanity endersed jtandand
et pach component part that {scilitates machine-
1 1 o Barthier use readabdny, such & 150 19115-2 1




CEOS-ARD for SAR

General PFS Structure

1. Radar Measurements

Radiometric and Geometric specs

Local Inc Angle (Target)

3. General Metadata

eoce sl_rtc_039039 NO7E000_2021.12_ 02 metadata_v5.5.xml
¥ [Volumes/iMac_RAID/CARDAL_sample_products/Sinergise.../s1_rtc_039039_NO7E000_2021.12_02/s1_rtc_033039_NO7E000_2021.12 02 metadata v5.5.xml . (functions). 4. B. #. B
1 <7xml version="1.8" encoding="UTF-8" standalone="yes"?>

2 = <Product type="Normalised Radar Backscatter" copyright="JAXA/EORC">

3 <DocumentIdentifier name="CEOS-ARD for Synthetic Aperture Radar" version="1.0" type="URL"=https://ceos.org/ard/files/PFS/SAR/v1.0/(

- <DataCollectionTine>

5 <Number0fAcquisitions>1</NunberOfAcquisitions>

6 <FirstAcquisit: 1-12-02T18: 09:52.1228172</FirstAcquisitionDate>

7 <LastAcquisitionDate>2021-12-02T18:10:17.121236Z</LastAcquisitionDate>

[ </DataCollectionTine>

9 - <SourceAttributes acqID="1">

10 <SourceDataRepository type="URL">s3://sentinel-s1-11c/GRD/2821/12/2/IW/DV/S1B_IW_GRDH_1SDV_20211202T180952_20211262T181017_029¢ . .

u <satellitesSentinel-18</Satellites Data Mask (Target) Sigma-to-Gamma ratio (Goal) ) )
12 <SatelliteReference type="URL">http://database.eohandbook. con/database/missionsunmary.aspx?missionID=576</SatelliteReferences Sentinel-1 (Copem|cus)
13 <ProductbefinitionReference type="URL'>https://sentinel.esa.int/documents/247994/1877131/Sent inel-1-Product-Def inition</Product

14 <Instrument>Synthetic Aperture Radar</Instrument> P
15 <SensorCalibration type="URL'>https://sentinel.esa.int/web/sentinel/technical-guides/sentinel-1-sar/sar-instrument/calibration- Processing:
16 v <SourceDataAcquisitionTime>

17 <StartTine»2021-12-82T18:09:52,1228172</StartTine> _

18 <EndTime>2021-12-02718:10:17.121236Z</EndTime> Z S mou’ CSIRO
19 = </SourceDataAcquisitionTime>

2 - <SourceDataAcquisitionParameterss

21 <RadarBand>C</RadarBand>

2 <RadarCenterFrequency units="Hz">5,40500045433435E9</RadarCenterfrequency>

23 <ObservationMode>IW</ObservationMode>

24 <Polarizations>W VH</Polarizations>

25 <AntennaPointing>Right</AntennaPointing>

26 <BeanID>TOPS</BeanID>

27 - </SourceDataAcquisitionParameters>

2 - <OrbitInformation>

29 <PassDirection-ASCENDING</PassDirection>

30 <OrbitDataSource>DOWNLINK</OrbitDataSource>

31 <PlatfornHeading units="deg">348,80877397238037</Plat fornHeading> - . .

2 OrbitHeanA1titude units—rn'-693000/0r1tHeanA1 itudes ’ Noise Power (Goal) Ellipsoid Inc Angle (Goal)

3 . </0rbitInfornation>

e <SourceProcParam>

35 <ProcessingFacility>Copernicus S1 Core Ground Segment - TLS</ProcessingFacility>

36 <Process ingDate~2021-12-02T20:21:50. 8546082</ProcessingDate>

37 <SoftwareVersion>Sentinel-1 IPF, @03.40</SoftwareVersion>

38 <ProductID-518_IW_GRDH_15DV_20211202T180952_28211202T181017_829850_039039_FD17</ProductID>




CEOS-ARD for SAR

9 Normalised Radar Backscatter [NRB]

CEOS-ARD Normalised Radar Backscatter [NRB]

* Radar Measurement data:
— Geometric Terrain Correction (ortho)
— Radiometric Slope Correction
— Backscatter expressed as gamma-nought, y°

* Per-pixel metadata:
— Threshold (required):
®  Local Incidence Angle image
®  Maskimage
®  Acquisition ID image (for composite products)
— Goal (optional):
Scattering Area image
Gamma-to-Sigma ratio image
Ellipsoid Inc. Angle image
Noise power image (if applied)
Per-pixel DEM

®* General metadata:

— Detailed specs about source data and (CEOS-ARD) product

— Metadata XML format spec provided (Target)

ece 1 NOOE117_2022_FO2DAR xml

& /Volumes/iMac_RAID/CARDAL_sample_products/..

1 | <?xml version="1.0" encoding="utf-g"?>
2 v| <Product type="Normalised Radar Backscatter copyright="JAXA/EORC">

- <DataCollectionTime>
eNumbe rOfAcquisitions>3</Number0fAcquis Ltionss|
<FirstAcquisitionDate>2022-07-25</FirstAcquisitionDate>
<lastAcquisitionDate>2022-08-22</LastAcquisitionDates

</DataCollectionTine>

<SourceAttributes acqID="1">

10 <SourceDataRepository type="URL">https://gportal.jaxa.jp/gpr/?lang=en</SourceDataRepository>

1 <Satellite>ALOS-2</Satellite>

12 <Instrument>PALSAR-2</Instrument>

‘“r

117.22_MOS_FO2DAR/NOOE117.2022_FO2DARxmI .. (functions) .

<DocumentIdentifier name="CEOS-ARD for Synthetic Aperture Radar" version="1.9" type="URL">https://ceos.org/ard/files/PFS/SAR/V1.8/C

y°® Backscatter (HV)

V

y° Backscatter (HH)

Local Inc.
Angle

Acquisition
ID

Data Mask

ALOS-2 PALSAR-2
(Global mosaic)

Processing: JAXA
EORC




CEOS-ARD for SAR

Polarimetric Radar [POL]

CEOS-ARD Polarimetric Radar [POL]

General Metadata, Per-pixel Metadata, Geometric &
Radiometric corrections near-identical to NRB

RADARSAT-2 (MDA)
Processing: F.
Charbonneau (NRCan)

POL Measurement Data covers two product types:
* Polarimetric Decomposition

— Data Providers to decide what decompositions to offer to
users (e.g. Eigen value; Pauli, Freeman-D; Yamaguchi, etc.)

* Polarimetric Covariance Matrix
— Polarimetric phase and amplitude preserved
— For polarimetric time-series and Pol-InSAR applications

o0 e #] RS2_0K76385_PK678074_DK606763_FQ15_20080506_metadata.xml
 ~/Desktop/RS2_OK76385_PKE78074_DK606763_FQ15_20080506_metadata.xml - (functions). #. W, #. 3
1 <7xml version="1.9" encoding="UTF-8" standalone="yes"7>
2 <Product type="Polarimetric Radar " copyright="RADARSAT-2 Data and Products (c) MacDonald, Dettwiler and Associates Ltd., 2008 - |||
| 3 <Docunentldentifier name="CEOS-ARD for Synthetic Aperture Radar” version="1,e" type="URL">https://ceos.org/ard/files/PFS/SAt |
| 4+  <dataCollectionTime |
| s <HumberDfAcquis itions>1</NunberDfAcquisitions>
| 6 <FirstAcquisitionDate-2008-05-06T14: 25: 39:0000002</F i rstAcquisit ionDate>
| 7 <LastAcquisitionDate>2088-05-06T14:25: 44: 0080R0Z</LastAcquisitionDates
| &+« </DatacollectionTine>
| s <SourceAttributes acqID="1"> |
1 <SourceDataRepository type="URL">https://ndacorporation.can/geospatial/international/satellites/RADARSAT-2/sanple-data/</¢ |
[ u <Satellite>RADARSAT-2</SatelLites |
12 <Instrunent>SAR</ Instrument>
| - <sourceataAcquisitionTine>
1 <StartTine>2008-85-06T14:25:39:0000087</Start Tine>
| = <EndT ine>2008-85-06T141 251 44:000000Z</ EnclT ime>
T </SourceDataAcquisitionT ine>
| - <SeurcebatahcquisitionParaneters> Matrix olement (1,1) Matrix element (2.2) Matrix element (3.3)
15 <RadarBand>C</RadarBand>
T <RadarCenterFrequency units="Hz'>5,484999242769673e+09</RadarCenterFrequency> | REAL REAL REAL
| 2 <Observati ine Quad Polarizati vationode> | > 2 Gy A
21 <BeamID>FQ15</BeanID> HH intensity HV intensity VV inensity
| = <Polarizations>HH W HV VH</Polarizations>
23 <AntennaPointing>Right</AntennaPoint ing> " /e 2 " A
| 25 - </SeurceDataAcquisitionParaneters> Matrix elements (1.2) (1.3) & (2.3)
25 <0rbitInformation> COMPLEX (Re # Im): Polarmelnc phase

| 26 <PassDirection>Descending</PassDirection>




CEOS-ARD for SAR

Ocean Radar Backscatter [ORB]

CEOS-ARD Ocean Radar Backscatter [ORB]

— Simplified version of the NRB product for ocean applications

® Radar Measurement data:
— Geoid-corrected backscatter
— Expressed as ¢°

®* Per-pixel metadata:
— Threshold (required):
®  Geoid Incidence Angle image
®  Mask image (including land mask)
®  Acquisition ID image (for composite products)
— Goal (optional):

o° Backscatter (VV) o® Backscatter (VH)

° q q g g
Noise power image (if applied)
° " .
Per-pixel Geoid
° . n 0
Look Direction image
o0 e #] s1_orb_640807_2020-04-06_metadata.xml
% ~/Desktop/s1_orb_640807_2020-04-06 metadata.xml - (functions). #. W, #. |3
1 <pxnl ver d “UTF-8" standalone="yes"?>
2+ <Product oc scatter">
3 <Documentlldentifier CEOS-ARD for Synthetic Aperture Radar” version="1.,8" type="URL">https://ceos.org/ard/files/PFS/SAf
4~  <dataCollectionTimes
5 <Numbe rOfAcquis itions>1</NunberOfAcquisitions>
6 <FirstAcquisitionDate>2020-84-86T18:09:52.1228172</FirstAcquisitionDate>
7 <LastAcquisitionDate>2020-04-06T18:10:17, 121236Z</Las tAcquisit ionDate>
8 - </DataCollect LonTime>
9 - <SourceAttributes acqID="1">
10 <SourceDataRepository type="URL">s3://sentinel-s1-11c/GRD/2021/12/2/IW/DV/S18_TW_GROH_1SDV_28200406T180952_20280406T181¢
n <Satellite>Sentinel-18</Satellite> :
1 ZSatelliteneterence type="URL">http://database. eohandboak. con/database/miss ionsunmary. aspxLss LonTb=576</Satel LiteRefe! Data Mask image
13 <ProductDefinitionReference type="URL">https://sentinel,esa.int/documents/247904/1877131/Sent inel-1-Product-Definitions,
14 <Instrument>Synthetic Aperture Radar</Instruments
15 <SensorCalibration type="URL">https://sentinel.esa.int/web/sentinel/technical-guides/sentinel-1-sar/sar-instrument/calit
15 - <SourceDatahcquisitionTine
17 <StartTime>2020-04-06T18:09:52.122817Z</StartTime> .
18 <EndTime>2020-04-06T18:10:17, 121236Z</EndT ine> Sentinel-1 WS
19 - </SourceDataAcquisitionTine> - ~
20 - <SourceDataAcquisitionParameterss CEOS-ARD ORB (mock-up)
n <RadarBand>C</RadarBand> -
22 <RadarCenterFrequency units="Hz">5.40500045433435E9</RadarCenterFrequency> (Processing: soloEO)
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Geocoded SLC [GSLC]

CEOS-ARD Geocoded Single-Look Complex [GSLC]

®* Radar Measurement data:

Complex
backscatter (y°)

Phase image

® Backscatter in complex format (1+Q) from which both amplitude and
phase can be derived

® Radiometry: Radiometric slope correction, expressed as 0

[ )

Geometry:
= Ground-based map projection (i.e. not slant range)
Corrected relative to a common reference orbit > Co-registered GSLC

images in a stack have same geometry - interferometric applications
feasible by simple image math .

Radar Unit

* Per-pixel metadata (Threshold): Look Vector

® Local Incidence Angle image Grid image
® Mask image
®  Acaquisition ID image (for composite products)

o0 e %] ALOS2_GSLC_320933650.180722-180819_metadata.xml

&  ~/Desktop/ALOS2_GSLC_320933650.180722-180819_metadata.xml . (functions). #. W_ #.

1| <2xml version="1.0" encoding="utf-8'?>

2 v <Product type="Geocoded Single Look Complex'>

<DocumentIdentifier name="CE0S-ARD for Synthetic Aperture Radar" version="1.8" type="URL">https://ceos.org/ard/files/PFS/SAR/v1.8/C

4~ <DataCollectionTine>

s <Numbe rOfAcquisitions>3</Number0fAcquisitions>

6 <FirstAcquisitionDate>2018-87-22</FirstAcquisitionDates

7 <LastAcquisitionDate>2018-08-19</LastAcquisitionDate>

8 = </DataCollectionTime>

9~ <SourceAttributes acqID="1">

10 <SourceDataRepository type="URL">https://gportal.jaxa.ip/gpr/?lang=en</SourcebataRepository>

1 <Satellite>ALOS-2</Satellite> =
1 <Instrunent>PALSAR-2</Instrunent> .to.s,gma
13 <SatelliteReference type='URL">https://directory.eoportal.org/web/eoportal/satellite-missions/a/alos-2</SatelliteReference>

v <SourceDataAcquisitionTimes t, .
15 <StartTine>2018-07-22T16:25:50,681Z</StartTine>

16 <EndTime>2018-08-19T16:26:46.748Z</EndTime> ra lo lmage
7 - </SourceDataAcquisitionTimes

5 - <SourceDatahcquisit ionParancters>

13 <RadarBand>L</RadarBand>

20 Radarc quency units="Hz>1, Centerfrequency
2 <Observationfode>Stripmap FBD</ObservationMode>
22 <RadarBandwWidth units="Hz">2.8e+@7</RadarBandwWidth>

£ o s e ST RCM1 ©CSA Proc. F. Charbonneau, NRCan
24 <AntennaPointing=Right</AntennaPointing>

- RaamINs—c/RaamTDs.



Interferometric Radar [INSAR]

CEOS-ARD for SAR

CEOS-ARD Interferometric Radar [INSAR]

* A suite of three products generated from an InNSAR pair, or a stack:

% ~[Deskiop/ALOS2 GSLC. 320933650.180722-180819.metadata.xmi .

~ <Product t
<DocumentIde a
<pataCollectionTine>

Lis3ciaa

Wrapped interferogram(s): Image of differential phase signals between two images (or

stacks)

Unwrapped interferogram (s): Image of differential phase signals where the wrapped fringes
are summed (“unwrapped”) to give a continuous phase signal across the image
Interferometric coherence: Image of phase coherence between the two images, or stacks of

images.

Per-pixel metadata:
— Threshold (required):
®  Maskimage
®  Ellipsoidal Incidence Angle image

#] ALOS2_GSLC_320933650.180722-180819_metadata.xmi
(functions). #. W #.

e
S CEoS-ARD Tor Synthetic Aperture Radar® version="1.0* type="URLI>httpst//ceos.org/ard/¢1les/PFS/SAR/V1./C

it

<Fi
<LastAcquisitionDate>2018-08-19</LastAcquisitionDate>

</bataCollectionT ine:
<Sour

URL">https: //gportal. jaxa.p/gpr/? ang=en</SourceDataRepository>
Sateltit

ittps://directory. eoportal. tal/satel

SatelliteRete

<Sou r(eDataA(Qqu)tmr\TJme

€2018-07-22T16: Z</StartTin

T ines 2018 00 1971012646 TaB i nes
v e i

olarizations> oy
inpRights hntennatotnt ng>

BeanTDoes/ne

SRS Patmbers072</RSP.pathiunbers

urceDataAcquisitionParaneters>

<PassDirection>Ascending</PassDirection>
<OrbitDataSource>Precise</0rbitbatasource>

XML, _Unicods (UTF-8) ._Unix (LF) . &' Saved: 28/03/2024, 22:14:20 _[3 13.452/1,133/ 283 _100% -

Goal (optional)
[}

Scattering Area image
Gamma-to-Sigma ratio image

Noise power image (if applied)
Per-pixel DEM

Radar Unit Look Vector Grid image
Slant Range Sensor to Surface image
INSAR Phase Uncertainty image
Atmospheric Phase Correction image
lonospheric Phase Correction image
Simulated Topographic Phase image
INSAR Perpendicular Baseline image
INSAR Parallel Baseline image
INSAR Displacement Model Points image

Wrapped
interferogram &«

P
R
‘ "‘\ —_——
i, -
\A
Unwrapped : “\**1 g,i...
interferogram e -
x.‘;‘.m :

Interferometric
coherence

Sentinel 1 interferometric products
(Geoscience Australia team)



STAC CEOS-ARD SAR Extension

(X} ® ) carddljsar/READMEmd atmain X+ ~

< c O 8 =2 https://github.com/stac-exter dalfblob/main/sar/README.md B vr ®@search ® O

STAC extensions

%¥ Most Visited =« NHK News (@] ChatGPT i Perplexity Al B Google Translate K& D0 Ekitan s= EORCwww »=26mmosa == AW3D30 () AMAART ' AMA Costpoint EROS EarthExplorer () GAMMA Software D..  »» [ Other Baokmarks.

O Product ~ Solutions ¥ Open Source ¥ Pricing Search or jump to.. Sign in
Developed in 2021 for optical and SAR

(NRB & POL) PFSs

Notifications. Star 13
Issues § Pull requests 1 Actions Projects Security Insights

README.md

Name change: CARD4L - CEOS-ARD

‘5. m-mohr History

Preview | Code Blame

st Major revision in 2025

optical

= STAC CARDAL SAR Extension Specification

examples
o Title: CARDAL SAR

« Identifier:

o Field Name Prefix: card4l (shared with the CARDAL Optical Extension)
« Scope: Item

« Extension : Proposal

README.md * Owner: @m-mohr

ijson-schema

README.md
gitignore
LICENSE
packxge jec) This extension specifies how to create Items that comply to the product family specification for either

* SAR Normalized Radar Backscatter (NRB) products in version 5.5 (PDF, ) or
® SAR Polarimetric Radar (POL) products in version 3.5 (PDF, ).\

The following CARDAL ificati lists requil and maps them to a proposal of XML tags. We will refer to the included
XML Tags throughout this document:

* SAR ized Radar (NRB)
* SAR Polarimetric Radar (POL) metadata specification ( ).

Document structure: In general, the fields required in this extension are required to either meet the threshold (minimum) requirements by
the CEOS CARDAL metadata specification or are required fields in STAC. Any additional optional field provided may lead to a higher
percentage for the CARDAL target (desired) requirements.




9

Name

ALOS-2 PALSAR-2 25m ScanSAR NRB
ALOS-2 PALSAR-2 Global Mosaics (RTC)
Catalyst Sentinel-1 RTC

NovaSAR-1 RTC

Opera RTC Sentinel-1

RISAT-1A (EOS-04) NRB

RISAT-1A (EOS-04) NRB India Mosaic
Sentinel-1 RTC (Digital Earth Africa)
NRCan RCM NRB

NRCan RCM POL

Sentinel-1 NRB (Geoscience Australia)

Sentinel-1 OPERA InSAR Surface Displac...

Synspective StriX Series NRB

Status

CEOS-ARD

CEOS-ARD

CEOS-ARD

CEOS-ARD

CEOS-ARD

CEOS-ARD

CEOS-ARD

CEOS-ARD

CEOS-ARD

CEOS-ARD

CEOS-ARD

CEOS-ARD

CEOS-ARD

Type
SAR-NRB
SAR-NRB
SAR-NRB
NRB
NRB
SAR-NRB
SAR-NRB
NRB
SAR-NRB
SAR-POL
SAR-NRB
SAR-INSAR

SAR-NRB

CEOS-ARD for SAR

Community Uptake

Version

Agency/Orga...
JAXA

JAXA
Catalyst/PCl
CSIRO
NASA/JPL

ISRO

ISRO

Sinergise & Digit...
NRCan

NRCan

GA

NASA/JPL

Synspective

Mission / Instrument(s)
ALOS-2 PALSAR-2
ALOS-2 PALSAR-2
Sentinel-1 (A, B C D)
NovaSAR-1
Sentinel-1 (A, B, C D)
RISAT-1A (EOS-04)
RISAT-1A (EOS-04)
Sentinel-1 (A, B, C D)
RCM-1/2/3
RCM-1/2/3
Sentinel-1 (A, B, C D)
Sentinel-1 (A, B, C D)

StriX Series

Approve«@;/
CEOS-ARD compliant
products:

% 13 data products (NRB, POL,
INSAR)

% 9 data providers

IFEI

‘
J

% 6 missionst
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Name

SAOCOM

ENVISAT NRB

ERS-1/2 NRB

KOMPSAT-5 NRB

NISAR (ISRO Products: GSLC, GNUW, GC...
NovaSAR-1 NRB

Opera GSLC 51

Opera NISAR RTC & GSLC
Radarsat-1

Radarsat-2

Radarsat Constellation Mission
Sentinel-1 NRB

RISAT-1A/1B POL

ROSE-L

Status

Under Peer Review

Under Development
Under Development
Under Development
Under Development
Under Development
Under Development
Under Development
Under Development
Under Development
Under Development
Under Development
Under Development

Future

Type

SAR-NRB

SAR-NRB

SAR-NRB

SAR-NRB

SAR-NRB

SAR-NRB

SAR-GSLC

SAR-NRB

SAR-NRB

SAR-NRB

SAR-NRB

SAR-NRB

SAR-POL

SAR-NRB

CEOS-ARD for SAR

SAR-GSLC

SAR-GSLC

Community Uptake

SAR-POL

Version

vii

Agency/Orga...
CONAE
ESA

ESA

KARI

ISRO
ISRO
NASA/JPL
NASA/JPL
CSA

CSA

CSA

ESA

ISRO

ESA

Mission / Instrument(s)
SAOCOM-1A, 1B
Envisat

ERS1, ERS-2
KOMPSAT-5

NISAR

NovaSAR-1

Sentinel-1 (A B, C, D)
NISAR

Radarsat-1

Radarsat-2

RCM

Sentinel-1 (A B, C, D)
RISAT-1A, 1

ROSE-L

CEOS-ARD products in
preparation:

% 14 data products (NRB, POL,
GLSC, InSAR)

% 6 data providers
% 12 missions/sensors

IFEI




CEOS-ARD SAR - PFS in the Pipeline

< Multi-source NRB (MSB)
* Averaged composite products
- Pixel values not unigue to one source data take

- Combination of data from ascending and descending passes = improved spatial resolution and
eliminate radar shadow

- Combination of data acquired by different sensors - improving temporal resolution

- Certain per-pixel metadata no longer defined (e.g. data mask; local inc angle, scattering area)




CEOS-ARD SAR - Under Consideration

+ Special considerations for VHR (metre/sub-metre) SAR products:
*Mismatch between publicly available DEMs and VHR pixel spacing
*|s Radiometric Terrain Correction meaningful?

*Even with VHR DEMSs, RTC designed for distributed target backscatter. May for certain targets introduce
backscatter artefacts

- Special NRB PFS required for VHR SAR?

% Co-located SLC (CSLC)

* Coregistered images in sensor geometry that incorporates corrections for geometric distortions (e.g.
topographic effects), atmospheric delays (tropospheric and ionospheric), and other influencing factors.

%+ Geolocated Multi-looked Complex (GMLC)

* Ground projected multi-looked complex product that will integrate all the data-driven corrections
already applied CSLC. The phase can be used to generate multi-looked interferograms between a ;
acquisitions.




CEOS-ARD
Synthetic Aperture Radar

CEOS ANALYSIS READY DATA

Survey: Help Shape the Future of CEOS Analysis Ready Data!



http://ceos.org/ard
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