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Fig.1 Waveform Decomposition Technical Procedure
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Tab.1 Coordinate Error Between Decomposition Point and System Record Point
Y ARG H LR/ m 53 B R /m AFR2E/m BB % /m
X =483 233.673 X =483 233.642 0.031
1 Y =240 462.434 Y =240 462.451 —0.017 0.225
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X =483 234.766 X =483 234.744 0.022
2 Y=240 461.359 Y=240 461.371 — 0.012 0.179
7 =285.902 7 =285.723 0.179
X =483 245,717 X =483 245.697 0.020
3 Y =240 450.802 Y=240 450.811 —0.009 0.169
Z =388.426 Z =88.257 0.169
X =483 248.772 X =483 248.734 0.038
4 Y =240 447.607 Y =240 447.626 —0.019 0.334
Z=84.380 Z=2384.042 0.338
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Fig.3 Lateral Gaussian Decomposition Procedure of Waveform and Optimization
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Tab.2 Comparison of Points Derived from Decomposition

and the Hardware System
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Fig.4 Gaussian Decomposition of Complicated Waveform
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A Lateral Gaussian Decomposition Method for LiDAR Waveform Data
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Abstract: The decomposition of waveform data is a key step in waveform analysis. Traditional wave-
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ea in the 30°S to 30°N range. ABLT temperature and ABLT height are positively correlated over 40°S-
90°S and 40°N-90°N ranges, and is negatively correlated over the 30°S~30°N range . The ABLT height
in 2008 and 2011 were found to diverge from the monthly means for six years. The mean diurnal varia-
tion amplitude of global mean ABL depth in 2012 is 0.37 km. The diurnal variation of ABL depth over
land and sea areas of the same latitude is correlated to each other to some extent.
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(L% 86 )

form decomposition methods cannot detect overlapped sub-waveforms and weak sub-waveforms, and
cannot appropriately estimate the number of Gaussian components. In this article, we propose a lateral
Gaussian decomposition method. A waveform is smoothed after removing the background noise. We
divide the detected waves into different types of waveforms, and estimate their initial parameters with
different methods, then progressively laterally decompose waveform until all the Gaussian compo-
nents are decided. After removing invalid components, we usethe Levenberg-Marquardt method to
further optimize the parameters. Experiments show that this new method can effectively detect differ-
ent kinds of complicated waveforms; demonstrating both robustness and efficiency.

Key words: full-waveform; Gaussian decomposition; LM method; generate point cloud
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