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Sneak preview

Animation of SAR Image Series

.dzi R2y QU TF2NEHS
the slides to learn the method
O0SKAYR GY20GA2Y

With motion compensation
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Motivation

Problem:Glacier velocity estimation from synthetic aperture radar (SAR) images reqela@sely large image

template foroffset tracking due to radar speckle which appaatncorrelated noise
Question:Can we combinéme serief SAR images to create higdsolution, speckleéeduced radarmages
with enhanced visibility of surfaces features, anagsbimate simultaneouslthe glacier surfaces velocifield?
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We want this :
level of details- also

for moving glaciers!

- Seonb IRl e Sy :
Single image, 5x¥6wpassspeckle filter: Average of 12 image:
+ speckle reduced, + stable features well visible
-- details lost. -- glacier surface shows motion blu

Sﬁinge radar imagdanDEMX):
-- strong radar speckle (noise).




|dea: motiorcompensated timeveraging

The camerdollows the motiorof the car:

+ the car is focused

¢ the background is blurred.

C ShiftSAR images locally tollow the motionof the glacier.

We want the entire image focused!
C Apply autetracking for every pixel (define awvelocitgnsitive autofocus methgd
____Our method is motivated by video processing for image stabilization.

www.WallpaperFlare.co




Method: motiorcompensated timaveraging to determine surface velocity
Split stack of N

: - A Choose a 2D velocity,, -
mRSLrgz?ae:k;nto A Shiftimagesj Ioca!ly bythe offse.thi = (t’.c - 1)) Viest =
A Average shifted (interpolated) images in sstacks S
A Featuresvhich move with v ¥, appear focused and 7§,
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Warp images an ek fREE SAS DS between templates oub-stacks. I
averagebg»uks ckle reducesubstack averagegt” / (Similar to autofocus of digital cameras).
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For every pixel, fingl., which maximizes NCC
(i.e. where the templates match best).

Warp images and
average sutstacked
¢ Method summary,
A Basically, wsamplethe NCC in the spatial domaifiherefore, a
computationally efficient optimizatiois required (pyramids).
For offset estimation wassume docally constant velocity

A
A Instead of correlation of image pairs, we first average N/2 image
A

for speckle reduction and correlate then the averaged-stacks.
Because we reduce speckle we can use smaller correlation

windows (30x3(@x, instead of e.g. 96 x 9X).
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Results I/1V

2 S O2 NNFBf NBR d2OH RS O NBubstatksd Ah sYifack $eature better visible
A Improved cross correlatioA smaller template size required for image matching
A Result: High resolution velocity maps + high coverage also in difficult areas.
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" Fine details visible

1. for both stableaV"' AR

‘moving terrain
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Stack of radaimages: Motion-compensated time average of sigkack Velocity estimated from a stack of 12 images
Speckle deteriorate paivise cross + strong speckle reduction + 30 pixel resolution (= 70 meter resolution)
correlation; few surface features visible. + details visible in stable and moving area  + muchhighercoveraggA nextslide

+ good tracking of features




Results II/IV

Velocity magnitude Z
Test site: s
AletschGlacier,

Switzerland b9
Radar images: j ~f’ ‘
TanDEMX N
Winter 2011/2012 N

(11 days repeat cycle).

Our method (left) provides
robust velocity estimates
(even in theaccumulation
zone) with high area

coverage and high spatial 8=
resolution. A

With pair-wise cross
correlation (right) many
areas cannot be tracked,
even at lower resolution.
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Our method: _
N = 10 images (1 winter),
Patch size: 30 x 3ix.
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Our method:
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Results [I/1V
Velocity orientation
The orientation of the
velocity vectors is a
good indicator how

well the glacier
surfaces can be




Satellite velocity (m/d)

22 Points measured with GPS
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— linear fit
Error bars: stddev from 5 winter seasons

RMSE(1:1) = 0.029 m/d —
RMSE(fit) = 0.024 m/d

0.2 0.4 0.6 0.8
GPS velocity (m/d), April 2019



