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Pulse laser radar imaging based on constant ratio
discrimination and wavelet transform

ZUO Jing-hao ,ZHANG Yan-mei, LUAN Chen-hui
(School of Information and Electrics, Beijing Institute of Technology , Beijing 100081 , China)

Abstract; In order to improve the imaging performance of pulsed laser radar and reduce the impact of clutter on radar
imaging , this paper presents a composite algorithm that combines constant fraction discrimination ( CFD) and wavelet
transform algorithms. Through the simulation model composed of laser pulse emission, clutter interference, laser pulse
reception and target image generation,the laser radar image is generated by the CFD algorithm , wavelet transform algo-
rithm, CFD and wavelet transform composite algorithm. At the same time,in order to further improve the performance
of the new composite algorithm,a wavelet transform algorithm based on a new threshold function and CFD are com-
bined to generate a laser radar image. The simulation analysis results show that the mean square error of the radar im-
age based on the compound algorithm of CFD and wavelet transform is 9. 5508. The mean square error of the radar im-
age based on the compound algorithm of CFD and improved wavelet transform is 7. 9065. The mean square error is
smaller than other algorithms , which proves that the new compound algorithm has better performance in clutter recogni-
tion.
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Fig. 1 Time distribution power diagram of laser radar transmitting pulse
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Fig. 3 Rayleigh distribution simulation sequence diagram
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Fig. 5 Weibull distribution simulation diagram
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Fig. 6 Laser radar imaging simulation schematic diagram
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Fig. 8 Flow chart of wavelet transform decomposition
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Fig. 10 Hard threshold and soft threshold,new threshold function graph
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Tab. 1 Wavelet transform and MSE of improved

wavelet transform

SNR /IR MSE et /N AR MSE
1 9.486 8.1136
2 9.459 8.003
3 9.4801 8.0557
4 9.4363 7.9843
5 9.5508 7. 9065
6 9.3487 7.9055
7 9.41 7.9817
8 9.44 7.9448
9 9. 4469 7.8525
10 9.4485 7.9941
11 9. 4663 7.9285
12 9.5273 7.8616
13 9.5213 7.8734
14 9.4569 7.9079
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