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1. Introduction
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« Swath processing - Single track comparison (Karakoram Glacier)
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1. lntroduction

« Swath processing - Combined dataset comparison

Nominal CryoSat-2 SARIn L2 CryoSat-2 Swath SARIn

CryoSat Altimetry 5 CryoSat Altimetry
Petermann Glacier 3 Petermann Glacier
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* Objective: Explore the CR2 SARINn data to its maximum expression.
« Swath processing can be improved.

* Projects involved in the design and implementation of the
processing chain.
— Dragon 3: Lakes of the Tibet Plateau:
« |dentification of the main issues of the SARIn mode over complex scenarios.
— S6 GPP + DeDop:
« Design and implementation of the SAR processing chain
— CryoSat+Topography:
« Development and implementation of the SARIn L2 algorithms
— CryoSat+Mountain Glaciers (MOGLA):
» Development and implementation of the SARIn L1BS algorithms.
 Validation of the data.
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2. Processing Chain
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2. Processing Chain
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2. Multi Surface
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The waveforms are divided In
different sections based on the
coherence and power.

Then the different sections are
characterised (peakiness,
mean values, variability).

The coherence threshold is
relaxed to include more
measurements without
degrading the quality.

The slope and the noise of the
interferometric phase are key
factors
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https://www.youtube.com/watch?v=UbzdsjTxN18
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3. Validation
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4. Future improvements
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4. Processing Chain

SARIn FBR SARIn L1B

CAL data Calibration Multi Surface

A 4

Y

Algorithms

A 4

Doppler processing and Stacking Characterisation

v

Stack Extension

A

Phase Smoothing

Stack Phase"Difference & v
Coherence computation Phase Unwrapping

A 4

Coherence filtering

A 4

Geolocation (lat, lon, elevation)

D

A

N wrap selection <—m

A 4

Averaging

\4

25/10/2017 OSTST, Miami 17




4. Processing Chain

SARIn FBR SARIn L1B

CAL data Calibration Multi Surface

A 4

Y

Algorithms

A 4

Doppler processing and Stacking Characterisation

A

Phase Smoothing

Stack Extension

Stack Phase Difference & v
Coherence computation Phase Unwrapping

A 4

Coherence filtering

A 4

Geolocation (lat, lon, elevation)

D

A

N wrap selection <—m

A 4

Averaging

\4

25/10/2017 OSTST, Miami 18




 L1B Waveform size can be increased as the different beams
contributing should have followed the terrain.

— Example with L1B waveform with

1600 samples as the range variation of the

stack is 400 meters.

Stack at the border of the lake Possible L1B waveforms at the border of the lake
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4. Processing Chain
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The coherence and the phase difference can be computed before

the averaging process where we have the information for each
beam.

STACK POWER PHASE DIFFERENCE

Stack # 084 before Coherence masking Phase Difference # 084 before Coherence
T T T T

2400

2300
%1074
2 8
2200 £
1.8 =
1.6 —| £
c
1.4 — §21
g
[
1.2 — i
14 2000 £
0.8 —
2400
0.6 — 1900 F
0.4 — /2200
W2qlf T T s 2000 1800 |
0 -
1800 Ejevation [m] . . . ) 1 A
30 40 50 10 20 30 40 50 60
60
Beams Beams

25/10/2017 OSTST, Miami 21




« The coherence and the phase difference can be computed before
the averaging process where we have the information for each
beam.

STACK POWER COHERENCE
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 The coherence is used to build a mask by setting to 0 all samples
lower than the threshold.

2400

2300

2200

Elevation [m]

2000 -

1900 +

1800

25/10/2017

N

o

o
T

Coherence Stack # 084

! | 1 . L |
10 20 30 40 50 60
Beams

Coherence Mask # 084

2400

2300

2200

2100

o
o
Elevation [m]

2000

1900

1800

Beams

OSTST, Miami




Then the coherence mask is applied to the power stacks and the

Interferometric phase difference to reduce the noise over them.
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 Then the coherence mask is applied to the power stacks and the
Interferometric phase difference to reduce the noise over them.

Stack # 084 before Coherence masking Stack # 084 after Coherence masking
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5. Conclusions
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5. Conclusions

- Improved Swath Processing defined and implemented (multi-
surface processing).

- Validation done against SPOT DEM over Karakoram Glacier shows
Improved results (+ number of points with higher precision/accuracy).

- Future improvements at DDP tested and ready to be added to the
main chain and validated with full period of data.

- Swath processing to be potentially applied to measure ocean
Surface patterns (eddies/currents - 2D maps sea-surface currents)
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