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Joint Design of Transmitted Waveform and Mismatched Filter Sup-
pressing Radar Pulse Compression Sidelobe Level

ZHOU Kai, LI De-xin,SU Yi, HE Feng, LIU Tao
(College of Electronic Science and Technology, National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract: This paper presents a method by jointly designing the transmitted waveform and mismatched filter to sup-
press the pulse compression sidelobe level, thereby improving the detection and imaging performance of weak target. A
waveform and mismatched filter joint design algorithm is proposed based on block-coordinate-descent optimization frame-
work. Simulation results show that the proposed method improves the pulse compression sidelobe performance with slight
loss in the processing gain, and outperforms the conventional joint design method in terms of running time. Besides, the de-
sign scheme is extended to orthogonal waveform set and mismatched filter bank design, and a joint design method is pro-
posed based on parallel optimization. The designed waveform set and mismatch filters show good orthogonality perfor-
mance.

Key words: waveform design; mismatched filter; orthogonal waveform;integrated sidelobe levels;loss of process-
ing gain;block coordinate descent method
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