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3-D lidar echo decomposition based on particle swarm optimization

DAI Can, WANG Yuanging, XU Fan
(Stereo Image Technology Laboratory, Nanjing University, Nanjing 210046, China)

Abstract: In order to improve accuracy and precision of lidar echo decomposition, the theory combining particle swarm
optimization algorithm with the least squares method was used and the principles of lidar echo decomposition and particle swarm
optimization algorithm were analyzed. The application of particle swarm optimization algorithm in lidar echo decomposition was
studied. After theoretical analysis and experimental verification, real data of decomposition experiment was gotten. The results
show that lidar echo can be decomposed into a series of single waveform by the combining method. The fitting degree was
improved to 0. 989 by using the parameters of time delay, intensity and pulse width. It may reduce noise interference to some

extent. The result shows this algorithm is effective and feasible.
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Fig. 1 Comparison of the actual waveform of lidar echo and Gaussian model
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Fig.3 Waveform after wavelet denoising
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Table 1 ~ Parameters of the single waveform

No. time delay/ns  pulse width/ns  amplitude/mV  fitting degree

1 100.4511 16.4757 262.9728
2 120.5939 16.8876 603.2819
3 129.4733 16.7110 241.2356
4 160. 8891 16. 8765 406.2963
0.9892
5 190.9724 16.7906 223.0270
6 221.7808 16.7133 129. 8962
7 238.4133 16.1562 153.8706
8 263.6134 16.2197 122.3484
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