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Polarimetric data

A They are created based on the configuration o
radar sensor.

I HH, HV, VH, and VV amplitude, and relative phase

The target is characterized by the scattering of the incident EM wave.
The parameters obtained from the echo are:
1. Amplitude 2. Phase 3. Polarization

« Dependent on:  -target type and composition (e.g., urban, mountains,
-incident geometry of EM wave

-radar system parameters (e.g., freq, pol, etc.)

Ampilitude of Echo Phase of Echo




Introduction

A Study of azimuth ambiguities of a radar target:
removal of the ambiguities and detection of shif

A Understanding of shoreline changes in the past
and prediction of the change In the future.
I An outline of an integrated approach of the SAR dat

analysis and sea level rise affecting marsh model
(SLAMM)



Azimuth ambiguity

A It is caused by the finite sampling of the Doppler spectrum at
Intervals of the PRF. Since the spectrum repeats at PRF inten
the sighal components outside this frequency interval fold bacl
Into the main part of the spectrum.

SPECTRAL
FOWLE R

!

Figure 6.25 [llustration of SAR azimuth ambiguities for PRF - B,

High PRF is preferre:



Range ambiguity

A In range dimension, echoes from preceding and succeeding pu
can arrive at the antenna simultaneously with the desired returr
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Azimuth and range ambiguities

AR

AR

A 2-D distribution of the ambiguities

A Range ambiguity: it is typically not significant for airborne SAR data, since tl
spread of the echo is very small relative to the iptdse period.

A However, the azimuth ambiguity is, especially the radar wavelength is short



Azimuth ambiguity and wavelength
dependence

\ The ambiguity is more severe at
short wavelengths) The range
di spersion i 5
and the ambiguous energy Is
more focused at a short
wavelength; ii) The azimuth
bandwidth (for a given azimuth
antenna dimension) varies
Inversely with radar frequency.
Thus, the Doppler shift as a
function of pointing error

“Ranee  increases linearly with frequency
JPL AIRSAR data (€band)

Azimuth




Azl mut h ambi gu

A The ambiguities are displaced in series on Hie -
azimuth and range plane

DXRAO (m/fp/ fR)(.I:Dc-l-m-l:plz)

o

DXz mfpvst/ fR 2. Given other parameters as the
m, numberof ambiguitedm=+ 1,2,é ) , same, there is less a problem in
&, radar wavel engt h,ambiguityfor aradar system of
f,, pulse repetitive frequency, long wavelength as compared to
fo, Doppler frequency rate, that of short wavelength because
fo, DOppler frequency at beam center, and the ambiguity is far away from the
V,, velocity of theplatform. corresponding target or it can be

outside of the area of interest.

1.If all parameters are available to a user, he/she can locate and then remove tfr
ambiguity accordingly. However, i1 n n



Scattering mechanism of azimuth
ambiguities

A The phase difference between the ambiguous HH/HV
and the VH/VV returns is'n

A Due to complex structure of ship target, the scattering
mechanisms of ship are the mixture of siAgdeINnced,
doublebounced and depolarized scattering
mechanisms.

A Only very bright singlbounce or doubkeounce
scatterers will give rise to ambiguities in azimuth that
look like fairly bright doublebounce or singkdounce
scatterers, respectively.




Scattering mechanism of azimuth
ambi gul ti es

A The eigenvalues corresponding to the
singlebounce or doubleounce scattering
mechanisms of the ambiguities are high, and
the eigenvalue corresponding to the depolarize
scattering mechanisms of the ambiguities is lo
or none.

I Applying the eigenvalues to differentiate the ship
from its azimuth ambiguities




Decomposition

A Eigenvectoreigenvalue decomposition:
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the corresponding eigenvectors or three independe
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Verification

A Two AIRSAR data of Goldstone Lake,
California, a dry lake bed 60 km north of
Barstow were first used to verified the method.

I A number of calibration devices including trinhedral
and dihedral corner reflectors deployed

I Algorithm testing and validation of AIRSAR data.

I Can we observe the discussed azimuth ambiguitie
from simple radar targets (e.g., corner reflectors).

I Ci, LT, and P band.
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Goldstone Lake
deployment In
late 1980s
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Fig. 1. The Goldstone SAR calibration site.
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NASA/JPL DC-8 AIR IMAGE OF GOLDSTONE CALIBRATION SITE
MRPS 4331
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NASA/JPL aircraft SAR image of the Goldstone calibration cite



;
—
S
<
O
o)
-
=
V)
O
O
O

R |S1h+alv|2 Tll! GI 2|Swv|2 T33’ andBI |S‘|h S\/vl T22'
Azimuth ambiguities at @©and pointed by two sets of arrow




\ pueq-o
i< elep ayeT auoIsp|o9
]0 uonisodwooa




Study area

AIRSAR data (G
band) covered
Kojima-wan bay,
Japan.

Red: HH+VV|?, L
Green:2|HVE, and [
Blue: HH-VV|2. [
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Azimuth ambiguity as a function of
polarization and wavelength

Ambiguities observed at-GH and GVV data, highlighted w/ white ellipses; One ambiguity
occurred at €band data, highlighted w/ red ellipses. No ambiguities observedhand.
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