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Study on Improved Performance of Polarimetric Calibration
Using Particle Swarm Optimization
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Abstract

With the development of state-of-the-art low earth orbit observation satellites, polarimetric synthetic aperture radar(SAR) images have
been widely utilized. However, polarimetric signals are inevitably distorted by channel imbalance(CI) and interference between multiple
channels, resulting in rapidly degraded quality of polarimetric SAR images. Therefore, several polarimetric calibration methods using
a polarimetric active radar calibrator(PARC), which can provide different scattering matrices, have been developed. Nevertheless, errors
generated by the performance of imperfect PARCs are inevitable, leading to significant errors of estimated CIs. In this study, we propose
a framework for calibrating polarimetric SAR images, which consists of two stages: 1) coarse estimation of distortion parameters through
a conventional method using three PARCs, and 2) fine estimation of CIs using particle swarm optimization and a single PARC. In
simulations using polarimetric SAR images, we observed that our proposed method can more accurately calibrate polarimetric SAR
images as compared to conventional methods.
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=»> Main operation modes

A

Polarimetic Mode (FB#1~#5)
Fine Beam (single/dual) Mode (FB#1~#18)

=* Calibration procedure
Step 1)
@ Pointing calibration

I=» Correction of location

for target in SAR image
@ Geometric calibration
Step 2)

| ® Antenna pattern verification I" Compensation of antenna gain
according to several modes
Step 3)

@ Polarimetric calibration Compensation of distortion
(Main topic in this paper) caused by polarimetric signals

Step 4)

|—> Correction of RCS
for target in SAR image

08 1. SAR 914Sl BAAA
Fig. 1. Calibration procedure of satellite for SARM.
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Table 1. Simulation parameters for PSO algorithm.

Population 10,000
Iteration 10
Inertia weight w 0.5
Acceleration coefficient c;, ¢ 20
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H 2. ALOS®] v B4 A5
Table 2. Comparison of proposed method and conventional methods versus

calibration of ALOS!Y.
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