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Iterative decomposition method for small foot-print LiDAR waveform
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Abstract: LiDAR (Light Detection and Ranging) waveform decomposition is a key issue in remote sensing data pro-
cessing. Traditional waveform decomposition methods can’ t detect weak sub-waveforms when sub-waveforms are over-
lapped in original data. Besides, these methods are time consuming and not robust to noise. To overcome the obstacle,
this paper proposed a new method, which mainly includes four steps. The first is to estimate the errors by filtering the o-
riginal waveform. Then, iteratively peeling off sub-waveforms from the waveforms till the value of maximum peak is
less than a given threshold. The next step is to optimize the parameters of all sub-waveforms using L-BFGS method. At
last, nearest sub-waveforms are combined. This new strategy can detect the weak peaks in the complex situations and is
very robust to noise. Lots of experiments demonstrate the effectiveness of the proposed method.
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sult of removing first Gaussian component, (c) shows the esti-
mation of second Gaussian component, (d) shows the final re-
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Table 1 Gaussian component parameters among Figs. 8 ~ 10

fifbsis REOEAE oR(A)  BERIE(D)  FIGE(0)
6 17.000 22.000 5.096
6.841 30.000 1.699
% 10.848 42.000 4.047
33.000 56.000 4.247
7.311 66.000 2.548
17.999 76.000 5.096
4 16.225 23.504 6.980
7.572 41.377 2.967
LM
18.739 54.553 3.539
23.569 66.526 12.126
4 15.319 23.328 5.823
8.937 41.365 3.561
L-BFGS
31.494 55.342 4.527

15.810 74.759 6.723
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Table 2 Plane fitting error contrast of building roof

ROEE A ‘Elﬂi%ﬁ/ cm %jﬁi%%/ cm
B 531l B 531l
1 1 000 5.343 4.700 27.695 25.406
2 640 5.438 3.152 23.815 19.312
3 387 4.723 4.220 25.550 23.076
4 270 4.408 3.717 22.238 13.946
5 170 4.455 3.79%4 27.290 20.194
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