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Abstract: To absolve the defocusing problem caused by bistatic angle change and synchronization error in bistatic
inverse synthetic aperture radar (BISAR) for space targets, a non-parameter autofocusing algorithm based on particle
swarm optimization (PSO) is put forward. Phase variation caused by translational motion, rotation and various other
factors is modeled as a whole, and based on the optimization aim of maximizing the image contrast, all the second and
higher order phase items are estimated using the PSO. Then, image autofocusing is completed using the estimated
phase error. Finally, the first order phase item which is left over after phase compensation is used for ISAR imaging.
Defocusing caused by model error in the parameter autofocusing algorithm is solved and the complexity of BISAR
autofocusing is decreased. The validity of this algorithm is proved by a comparison with the parameter autofocusing
algorithm through simulation experiment.
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