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Study on smulation of m icro-Doppler effect>n lidar

WANG Xue-gin, DONG Yan-qun, YUAN Shuai, SHEN G Mei=ju, ZHANG Jun
( Institute of Op-Electronic Infomation, Yantai University;Yantai 264005, China)

Abstract: Inorder © study the questions of micro-Dopp ler effect.detection in a laser radar and the extraction of micro-
Dopp ler features indicating target characteristics from radar retumed>signal-a physical model for micro-Doppler effect in laser
radarwas built up, then the simulation of the micro-Doppler effect in ‘the laser radar induced by vibration of the target was
conducted Because of the signal is time-varying, joint timne-frequency analysismethod was introduced Short time Fourier transfom
was used © analyze the smulated signal in the time-frequencyydomain, a micro-Doppler image that can demonstrate the target
characteristics was generated Results show that a laser radar-is fit for the detection of low amplitude micro-Doppler effect, and
micro-Dopp ler features can be extracted from radar-retumed signal effectively by means of tme-frequency analysis method

Key words: infomation optics; micro-Doppler; time-frequency analysis; vibrating signature; laser radar, short time Fourier

transfom (STFT)
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Fig 1 Geometry of vibrating target detection in lidar
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Fig 2 Retumed signal of vibrating target detection in lidar by simulation
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Fig 3 Spectrum comparison of vibrating target and non-vibrating target
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Fig 4 Time-frequency signal distribution retumed from vibrating
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Fig 5 Intensity profile of the output beam
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Fig 6 Output power, pulse energy and beam circularity versus the repetition
rate for R = 250mm and f = - 229mm
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