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I Introduction

» The Sentinel-1 Mission Performance Centre and their Expert Support

Laboratories are responsible for quality assessment and calibration of all S1
products.

* This is achieved through continual monitoring of the instrument performance
and product quality & calibration.

« Improvements are being continually made to improve product performance and

hence providing an improving service for the EU Copernicus Program user
community.

* This presentation gives an overview of the MPC Radiometric and Geometric
Calibration of S1 products.
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i Overall Approach

* A variety of point targets are used for S1 radiometric and geometric calibration:

IRF Co- Azimuth Cross-Talk Polarimetric | Radiometric Geometric
Parameters registration | Ambiguities Calibration Calibration Calibration
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i Overall Approach
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i Overall Approach

» Distributed targets are also used:

Elevation
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Patterns
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IRF

Parameters

I Image Quality

E 228
fg ] Mode/Swath Azimuth Spatial | Slant Range Spatial
gnzz | Resolution (m) Resolution (m)
5222 : STA IW1 21.79+0.20 2.65:0.03
i;i: : S1A IW2 21.92+0.21 3.09:0.02
a 35 mmégwe(.) s 50 S1A IW3 21.7310.10 3.51:0.01
'i' 36
E-” Mode/Swath Azimuth Spatial | Slant Range Spatial
i Resolution (m) Resolution (m)
E 3 m S1B IwW1 21.8610.21 2.65:0.03
= 28 7
E S1B Iw2 21.9510.22 3.09:0.02
2., S1B IW3 21.7110.08 3.51£0.01
30 5 Indden:gngle “ 45 S0
Satellite/Mode Integrated Range ISLR Azimuth ISLR Peak Spurious
Sidelobe (dB) (dB) Sidelobe Sidelobe
Ratio (dB) Ratio (dB) Ratio (dB)
S-1A IW -10.86%3.30 -15.65%1.39 -16.23%£1.56 -19.53£1.20 -22.68%3.44
S5-1B IW -10.95+3.33 -15.60+1.33 -16.45+1.60 -19.76+1.27 -23.05+3.47
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I Image Quality

Co-

registration

Azimuth
Ambiguities

Cross-Talk

Satellite/Mode Range Co- Azimuth Co-
registration registration
Accuracy (m) Accuracy (m)
S5-1A IW 0.02+0.08 0.05+£0.29
5-1B IW 0.01+0.04 0.07+0.35
Satellite/Mode | Early Azimuth | Late Azimuth
Ambiguity Ambiguity
Ratio (dB) Ratio (dB)
S-1A W -27.33+2.34 -29.26+2.87
S-1B IW -28.49+3.18 -27.352£1.92
Satellite Corner Reflector Cross-
talk (dB)
S-1A -37.544.2
S-1B -40.815.1

IRF peak measured to 1/8
pixel.




I Radiometric Calibration

Satellite/Mode All VH W
Rad_lome_trlc S-1A IW -0.020.22 -0.0420.24 0.07+0.19
Calibration S-1B IW -0.140.24 -0.25:0.24 -0.0320.19
Satellite/Polarisation IW1 W2 IW3
S-1A VH -0.1120.22 0.04:0.27 0.020.25
S-TAVY 0.04:0.18 0.1620.12 0.06:0.24
5-1B VH -0.28%0.19 -0.31%0.27 -0.15+0.28
S-1BVV -0.0220.18 -0.07+0.16 -0.03%0.22
DLR transponder & IPF v3.1
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I Radiometric Calibration

Radiometric os

Calibration
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51-B W SLC Rahtive RCS (dB)
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01/03/2017  14/07/2017  26/11/2017 10/04/2018  23/08/2018 05/01/201%  20/05/2019 02/10/2019

S-1A IW S-1B IW
BAE CR -0.1910.21 -0.2320.19
Satellite All IW1 HH IW2 HH
Surat CRs S-1A 0.2020.54 0.1820.45 0.2420.65
S-1B 0.06£0.55 0.10£0.49 -0.01z0.63
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I Radiometric Calibration

Polarimetric

Calibration

DLR transponders & IPF v3.1

S1-AVH/WV S1-B VH/VV
8 s o VHNY
P k‘ N ‘ - ; o
o 3 : . :
5 s A AT YIN 1l
§ by E i ?‘ 3 N
2 A
-4 -2 2 4 6 8 10 4 -2 ) o 2 4 5] 8 10
Off-Boresight Angle (°) Off-Boresight Angle (*)
Satellite/Mode Gain Imbalance (dB)
S-TA IW (VV/VH) -0.0520.22
S-1B IW (VV/VH) -0.22+0.16
, S1-AIW S1-B IW
15 - mw -2 = W
= o5 | | ~ 15 u 1
< os —ﬁ L s Im ®
& 1 = g (] -
2 -1.5 g °
E 2 2 o5 =
B S e s s h i e s 0 ow
Off Boresignt Angle (°) Off Boresignt Angle (%)
Satellite/Mode | Phase Difference (°)
S-1AIW -1.4911.31

5-1B IW

1.05£0.52
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I Radiometric Calibration

N S1-A EW VV/VH
Radiometric Qs “tuw
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Elevatio%inﬂe [Desreesl. :
Satellite/Product W1 w2 IW3
Type
5-14A GRDH 4.71, 1.65 4.60, 1.66 4.51, 1.68
5-1B GRDH 4,70, 1.65 4,57, 1.67 4.51, 1.68
33 IWVH #* Data
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1 Geometric Calibration

« Out-of-the-box absolute localisation error (ALE) based on
Geometric delivered products without additional post-processing.

Calibration

 Best ALE includes corrections such as atmospheric path delay,
solid Earth Tides, geodetic frame shift and timing biases.

S1A/B SM SLC "out-of-the-box" ALE S1A/B SM SLC ALE S1A/B IW SLC "out-of-the-box" ALE S1A/B IW SLC ALE
S Qver Torny-le-Grand and Dabendorf over Torny-le-Grand and Dibendorf over Torny-le-Grand and Dabendorf over Torny-le-Grand and Diibendorf
e S e =
Targelin  S2/54/56 i - Target in nw2nws Target in NIW2/IW3
#Products=08, #dntes=06 e g, 4.5 [¥Products=457, #dates=338 3 - #Products=457, #dates=338
Timaspan=2018.08.17-2018.09.18 e Timespan=201604.26-2018.04.05 Timespan=2016.04.26-2018.04.05
3 jf:-um-wam 1 [ALE s [mi0.024 2 0,088 TS“M:?W 0218 ifgwm?:muom
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SM SLC “out-of-the-box” ALE SM SLC current best ALE IW SLC “out-of-the-box ALE IW SLC current best ALE
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1 Geometric Calibration

« Out-of-the-box absolute localisation error (ALE) based on
Geometric delivered products without additional post-processing.

Calibration

 Best ALE includes corrections such as atmospheric path delay,
solid Earth Tides, geodetic frame shift and timing biases.

S1A/B EW SLC "out-of-the-box" ALE S1A/B EW SLC ALE S1A/B IW SLC "out-of-the-box" ALE S1A/B IW SLC ALE over Surat array
over Torny-le-Grand and Dilbendorf over Torny-le-Grand and Diibendorf over Surat array (# products = 141, # dates = 71)
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1 Geometric Calibration

« Out-of-the-box absolute localisation error (ALE) based on
Geometric delivered products without additional post-processing.

Calibration

 Best ALE includes corrections such as atmospheric path delay,
solid Earth Tides, geodetic frame shift and timing biases.

Geolocation
Mode Accuracy Dimension “Out-of-the-box™ ALE after
Requirement ALE (m) post-processing corrections (m)
(30)
Range -3.02+£0.26 0.02+0.07
SM 2.5m
Azimuth 202041 020+0.18
Range -299+0.22 -0.03+£0.11
I'W Tm
Azimuth 203+052 0.05+049
Range -341+0.70 0.04+049
EW Unspecified
Azimuth 137+227 037+£160

1+ David Small & Adrian Schubert, ‘Guide to Sentinel-1 Geocoding’, UZH-
S1-GC-AD, Issue 1.10, March 2019




1 Other Information

» N-Cyclic Reports, Annual Performance Report & Tech Notes.
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S-1 MPC

5-1 MPC

S-1A & S-1B Annual Performance Report for

2018
S1-A N-Cyclic Performance Report - 2019-06
Cycles 181 to 184 (21-Sep-2019 to 08-Nov-2019)
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i Summary

* This presentation has shown that S1 products are of a high quality and have
good radiometric and geometric calibration.

» The S1 performance requirements have been meet or exceeded.

« To achieve this, a number of point and distributed targets are used from around
the world.

« Continual improvements are being made such as revised IW/EW elevation
antenna patterns and recently improvements to WV2.

 Information is made available to users via N-Cyclic, Annual Performance Reports
and Technical Reports.

 User support is provided by the MPC via questions sent to User Support and via
the ESA STEP Forum.
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i And Finally ... Thank You
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