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A Polarimetric Calibration Algorithm Based on Pauli-Basis Decomposition
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Abstract ; Polarimetric calibration is a precondition and a basis to accurately acquire polarimetric scattering
characteristics of targets for modem radars. To solve polarimetric calibration problem for some full polarimetric radar, a
polarimetric calibration algorithm based on Pauli-basis decomposition is proposed in this paper. The orthogonal condition
and the correlative derivation of the proposed algorithm are deduced. Any three targets satisfying the orthogonal condition
can be chosen as calibrators. The error sources of calibration algorithms and the effect of these sources on the calibrated
results are analyzed by using both theory and simulation respectively. Simulation results under different conditions, the
comparison with some other calibration algorithms, and the calibration results of the experimental data of some full
polarimetric radar are presented. The results show that the proposed algorithm based on Pauli-basis decomposition can
remove the depolarization effect of antennas and calibrate scattering matrixes of targets more accurately than some other
algorithms. The proposed method can be used in the polarimtreic calibration of huge ground-based polarimetric radars,
polarimetric synthetic aperture radars and polarimetric phased array radars.
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Fig.1 Simulation results of the calibration-algorithm capability under different conditions
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