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Dealing with Doppler migration for passive radar based on SDCFCP

ZHANG Dan'? | LU Xiaode', LI Daojing', YANG Pengcheng'*, CHAI Zhihai'"
(1 National Key Laboratory of Microwave Imaging, Institute of Electronics, Chinese Academy of Sciences, Beijing 100190, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Long-term coherent integration is a main method to improve gain in target identification
for passive radar. However, tangential-speed leads to Doppler expansion based on bistatic model
which decreases the gain and then degrades the detection range. In this work we discuss the
contribution factor of Doppler migration and propose an algorithm to deal with Doppler migration
based on sub-band double carrier frequency conjugated processing ( SDCFCP). SDCFCP increases
the equivalent wavelength of composite signal, makes Doppler quadratic term close to zero, and
solves the Doppler migration problem. We also propose an improved method to decrease PRF at
azimuth and enhance the weak target detection ability. SDCFCP can be applied conveniently with
little calculation work. Moreover, the algorithm is useful on multi-target scenario. Finally,
experiments based on simulated and real signals verify the proposed algorithm.
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Fig.1 Bistatic setup of passive radar
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Fig.2 Schematic of SDCFCP
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Fig.3 Flowchart of SDCFCP processing
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Table 1 Simulation parameters ( Doppler —200 ~200 Hz)
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