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Influence of frequency deviation on simultaneous polarization

measurement and its calibration
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(State Key Laboratory of Complex Electromagnetic Environment Effects on Electronics and

Information System, National University of Defense Technology, Changsha 410073, China)

Abstract; It is now a basic premise to acquire the polarization scattering matrix of radar target accurately before the polarization information

processing. Based on a pair of linear frequency modulation signals with opposite slopes and aimed at the simultaneous polarimetric radar adopting

the digital dechirp processing, the mathematical model of the influence of the intermediate frequency deviation and sampling frequency deviation on

simultaneous polarization measurement was derived. An intermediate frequency deviation and sampling frequency deviation joint estimation and

calibration algorithm was proposed. Simulation and real data results show that the radar frequency stability can change the peak position and phase

of the simultaneous polarization scattering matrix measurement. The approach proposed can regulate the peak deviation effectively, compensate the

phase error and accurately acquire the four elements of polarization scattering matrix.
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Fig.1 Signal processing of simultaneous polarimetric radar based on digital dechirp processing
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Tab. 1

Phase of co-polar elements of the metal ball

PSM before and after calibration

rad
i 0.194 1 0.010 4
vy -0.198 2 -0.0115
Ad 0.392 3 0.0219
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