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LiDAR waveform decomposition based on modified differential
evolution algorithm
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Abstract: Full-waveform airborne LIDAR (FWL) is able to record complete echo signals as waveforms, including use-
ful information such as elevation details and backscatter coefficients of the target, but the waveform information data
cannot be obtained directly. Waveform decomposition is an important method to process waveform data to extract effec-
tive information. In view of the shortcoming of common used parameter optimization algorithm in waveform decompo-
sition which is sensitive to initial value and prone to local optimization, a waveform decomposition method based on
Modified Differential Evolution (MDE) algorithm is proposed: the generalized Gaussian function is taken as the mod-
el, after the initial estimation, a global MDE optimization algorithm is used for the parameter optimization, and the
point cloud is finally generated. Experimental results show that, compared with the waveform decomposition method
based on other optimization algorithms, this method has been obviously improved in terms of the decomposition and
point position accuracy.

Key words: LiDAR, full-waveform, waveform decomposition, optimization algorithm, modified differential

evolution algorithm
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Waveform decomposition flowchart combined with

17U B s OMALSS R G mE AT =
PEAT T BN R AL

1 N m
err = NZZV(&Q) -y . (9)

P T RO AL AR 22 IR A e rp
R 2K 25 0k T 254k, 58 T 1000 2551
A% 50T K . GA \PSO . DE %4 1 i A~ 145
B UECER R 1005 HH T MDE 536 Hlle 4 2 500
VEREIE N T BRI i MDE B3k AR
60, LR ECH 80, TERFIH] J7 1A, L-BFGS S 1L FE R

Tablel Fitting accuracy and running time of different optimization algorithms
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Fig.3 The first set of waveform fitting results (a) non-optimization, (b) LM optimization based on GGM, (c¢) L-BFGS optimization
based on GGM, (d) DE optimization based on GGM, (e) MDE optimization based on GM, (f) MDE optimization based on GGM
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Fig.4 The second set of waveform fitting result (a) non-optimization, (b) LM optimization based on GGM, (c) L-BFGS
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