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Feature extraction from “cat-eye” targets’ laser
range profile based on bi-spectrum

ZHANG Ting-hua'? NI Guo-qgiang' , GAO Kun',FAN Gui-hua’ ,SUN Hua-yan’
(1. Beijing Institute of Technology, Beijing 100081 ,China;2. The Academy of Equipment,Beijing 101416, China)

Abstract: To verify the feasibility of optical target recognition from laser one-dimensional range profile, laser one-di-
mensional range profile was used to detect and recognize “cat-eye” targets with different parameters,and a feature ex-
tracting method of laser one-dimensional range profile based on bi-spectrum is proposed. Operating range and the SNR
gain of laser returns under complicated backgrounds can be improved by signal accumulation and filtering
process. And, the remote target detection and robust feature extraction of “cat-eye” targets were realized by using bi-
spectrum calculation. By using singular value decomposition and principal component analysis,the computation of the
bi-spectrum can be reduced. Lastly, the robustness and effectiveness of the eigenvector were verified by analyzing the
real data samples of different distances,types and incidence angles. Compared with other methods, the method can rec-
ognize “cat-eye” target and corner reflector,and have the advantages of far operation range for low SNR target.
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Fig. 2 The bi-spectrum feature extraction algorithm for cat-eye targets
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Fig. 2 Schematic diagram of experimental data acquisition
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