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To Mask or not to Mask: L
Using a model-based parameter to detect vegetation changes from polanmetnc

and interferometric radar data
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Using an airborne radar to study earth science (earthquakes, volcanoes,
vegetation, hydrology, ice, etc.), with emergency response potential




Courtesy JPL ® CCRS / CCT

Courtesy ESA

AR Synthetic aperture radar
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Forest Ground, water surface

Courtesy of JAXA
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Polarmetric SAR
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Interferometric SAR
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PolInSAR features

PolSAR: InSAR:
sensitive to scat. mech. Ad =2 height and tomography
influenced by 3D mformation

shape. orientation.
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A PolInSAR: computation of interferometric phases
A\r\\;ik\/\ ~ and coh.erences for different scattering
mechanisms

PolSAR, PolInSAR and Multispectral fusion






FIRST REACTION
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The MATH!

Proofs of Cloude’s Formulas
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Harvard Forest Images, MA
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Harvard Forest Images, MA
T11 muk1 muk?2

muk = surface/volume
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Darker=volume/lighter=surface

Darker = less change
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Harvard For

Harvard forest12 fp=2 negatives masked P
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Harvard forestl2 fp=2 negatives masked
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Harvard Forest28 fp=2 negatives masked
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Harvard Forest Fp!=2 negatives masked
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Harvard Forest Fp!=2 negatives masked

RS N::] CT_mukl.b | PCT_muk2.bin e 0o % PCT_deltamu.bin

Application Display Set Zoom Select Print Tools Application Display Set Zoom Select Print Tools Application Display Set Zoom Select Print Too

Z00H: -dx




PCT_mukl.bi y] PCT_muk2.bin 800 % PCT_deltamu.bin

Application Display Set Zoom Select Print Tools Application Display Set Print Tools Application Display Set Zoom Select Print Tools

—dx







Compiler Errors

albenson-1570929:~ fiechtne$ gcc -g -Wall lib/graphics.c lib/matrix.c lib/proces
sing.c lib/util.c lib/test/main.c -0 ./PCT_prepare_T6_dumpmoreScoh.exe —-lm -We
xtra

lib/util.c:212: warning: unused parameter *‘file'’

lib/test/main.c:83:30: error: /lib/test/matrix.h: No such file or directory
lib/test/main.c:84:28: error: lib/processing.h: No such file or directory
lib/test/main.c:85:25: error: ../lib/util.h: No such file or directorv

albenson-15/¥92Y9:~ tiechtne$ gcc —-g -Wall Lib/graphics.c lLib/matrix.c Lib/proces
sing.c 1lib/util.c lib/test/main.c -0 ./PCT_prepare_T6_dumpmoreScoh.exe -lm -We
xtra

lib/util.c:212: warning: unused parameter *'file'
lih/test/main ¢+ Tn functinan ‘main’'-
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201 0 Mexucall Earthquake
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N — 2008 Mount St HeIens WA (an active volcano)

The UAVSAR radar partlally penetrates SNOwW to
m | [ava features in this early |



UAVSAR image: Kangerlugssuaaq Ice Fjord | 'Photo: Sonderstrom Glacier
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‘This 2009 Greenland radar Image shows glacier




Nasa 2008: Death Valley UAVSAR image vs. Google Maps terrain site

'
-
! - 1
¥
c:'. o .. r
« ¥
-‘.’_ 7 .
' A W
—

The UAVSAR imabe colors bring out the various
In features in Death Valley.
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Radar | |mages can also be used to measure soll
R ture on the ground. | ’ UAVSAR




Gulf Oil spill flight coverage

‘ UAYVSAR COModl 07601 10052 101 100622 L

| < Oil slick

'UAVSAR imaged the Gulf Coast to study the oll
walS effect on coastal and wetland environments.
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Radar lmages can be used t study river ﬂoodlng
ek their effect on levees. UAVSAR




Courtesy JPL

Polarized waves

As the waves travel, they wiggle up and down (vertical),
or left and right (horizontal). This is called polarization.
aat 3D glasses also use polarization.
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Propagation direction of electric field
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(i) Locus of an elliptically polarized wave
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(ii}) Typical polarizations
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(iii) Scattering with respect to polarization
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3-Polarization color overlay

HH polarization (red)
Transmits horizontal waves
Receives horizontal waves

HV polarization (green)
Transmits horizontal waves Lt W
Receives vertical waves

VvV polarization (blue)
Transmits vertical waves
Receives vertical waves

3-Polarization color overlay highlights different
res over Rosamond, CA




