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Algorithm to changing bistatic imaging geometric model for TH-2 satellite
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Abstract: Imaging geometric model of master and slave satellite directly affects many steps in INSAR data
processsing, such as complex image rough registration, flat plain effect removing, InSAR location,
baseline calibration, block adjustment and ortho-rectification. In order to keep unified algorithm in
imageing, both master and slave satellite of TH-2 use bistatic imaging geometric model. For complex
image rough registration, flat plain effect removing and InSAR location step, bistatic imaging geometric
model just increase algorithm complexity, but for baseline calibration, it brings new chanlleges. On one
hand, most current baseline calibration algorithms are based on monostatic imaging geometric model and
can not be used in TH-2; on the other hand, pair position combines to form four baselines, and four
baselines exist correlation in calibration, which leads to difficulty for baseline calibration. In order to keep
accuracy of baseline calibration, the paper presents algorithm to chang bistatic geometric model into
monostatic model and anlyses the transformation accuracy for slave satellite. It's proved that the algorithm
has high accuracy and the brought error can be ignored by theoretical analysis and test.
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Fig.1 Satellite imaging geometry
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Fig.2 Master satellite imaging time
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Fig.6 Compensation for the interferometric phase

error introduced
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Tab.1  Accuracy comparison of master statellite imaging
geometric model between origin and modification
Hz
75 Yt 2
R BIETT  BIE)E WA BIETT  BIE)R

CCA1l 0.490 0.490 P4221 0.480 0.480
CCA2 0.497 0.497 P4122 0.487 0.487

CCA3 0.475 0.475 P417 0.196 0.196
CCA4 0.497 0.497 P418 0.250 0.250
CCB2 0.605 0.605 P419 0.243 0.243
CCC1 0.616 0.616 P420 0.188 0.188
CCC2 0.639 0.639 P423 0.491 0.491
CCC3 0.670 0.670 Il 0.33 0.33

CCC4 0.681 0.681
¥IE 0.58 0.58
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Fig.7 Experimental data
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Tab.2 Accuracy comparison of slave satellite imaging geometric model between origin and modification m
Y1 Y2
A4 P ] R 1 JLART 56 B AP S 1 WA P ] R R 1 JLA 5 B A I
sl mITAR & st mIRR & L mIEAR mE sl mIRR S &

CCA1 0.035 0.011 —0.032 —0.063 0.015 0.066 P4221 0.031 0.017  —0.029 0.015 0.013 —0.021
CCA2 —0.026 0.012 0.022 0.065 0.022 —0.067 P4122 —0.039 0.007 0.031 —0.022 0.011 0.025
CCA3 0.036  0.015 —0.031 0.067 0.023 —0.068 P417  —0.029 0.014 0.025 —0.008 0.008 0.013
CCA4 0.041  0.009 —0.039 —0.064 0.017 0.065 P418 0.028 0.009 —0.027 —0.013 0.015 0.023
CCB2 —0.027 0.012 0.021 —0.053 0.024 0.059 P419 0.034 0.013  —0.033 0.012 0.012 —0.018
CcCcC1 0.029 0.017 —0.026 —0.062 0.013 0.063 P420  —0.033 0.015 0.031 0.009 0.014 —0.012
ccez2 0.036  0.013 —0.031 0.061 0.031 —0.065 P423 0.026 0.012 0.025 —0.015 0.017 0.021
CCC3  —0.028 0.007 0.026 0.066  0.029 —0.069 iR 2 0.031 0.012 0.028 0.014 0.013 0.020
CCC4 0.038 0.018 —0.034 0.057 0.016 —0.060
P2 0.035  0.0013  0.029  0.062 0.021  0.064
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