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Research on decomposition of full-waveform airborne laser data

Liu Zhao™ ,Zhang Aiwu™ ,Duan Yihao" ,Wang Shumin ™
(" Ministry of Education Key Laboratory of 3D Information Acquisition & Application,
Capital Normal University, Beijing 100048 )
(™ Institute of Earthquake Science,China Earthquake Administration,Beijing 100036 )
Abstract
Based on the analysis of the present techniques of decomposing full-waveform airborne laser data,a modified
rigorous Gaussian detection( RGD) algorithm was proposed to solve the problem that in waveform decomposition the
center of gravity( COG ) method and the Gaussian pulse fitting( GPF ) method can not extract weak pulses and over-
lapped pulses in the full-waveform data,so some earth surface feature information can not be achieved. Firstly, the
algorithm uses the Gaussian filtering to improve the signal to noise ratio. Then initial parameters are estimated
through pulse detection,and the trust region parameters optimization method is adopted to perform the Gaussian fit-
ting. Finally,the weak pulses and the overlapped pulses are effectively decomposed. By using the model parameters
such as standard deviation, amplitude and the position of each single echo extracted from decomposition, the full
width at half maximum ( FWHM) , backscattered cross-section and echo intensity,etc. ,can be obtained. The numer-
ous experiments were performed,and the results show that the proposed algorithm can effectively improve the recog-
nition rate of overlapped pulses and reduce the error of waveform fitting compared with the rigorous Gaussian detec-
tion algorithm.
Key words : full-waveform , weak pulses and overlapping pulses,decomposition of waveform, Gaussian detection

(RGD) algorithm , Trust Region
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