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Sea and sea-ice waveform classification for the laser altimeter

based on semi-analytic model

Ma Yue, Zhang Wenhao, Zhang Zhiyu, Ma Xin, Li Song*
(School of Electronic Information, Wuhan University, Wuhan 430079, China)

Abstract: Current terrain classification methods using waveforms of a laser altimeter are mainly based on
machine learning, which is an empirical model. Starting from the theoretical model of the laser
waveform, by deriving the analytic model of laser waveforms of sea surface and sea—ice surface, the
sum of the amplitude differences between the sea waveform and sea —ice waveform was calculated
according to one by one sampling point based on the temporal—distance weighting; and the sea or sea—
ice waveform was classified by the calculated difference value. The terrain types corresponding to GLAS
laser footprints in the north sea —ice area of Greenland were obtained by analyzing the point clouds
captured by an airborne LiDAR, and in this area, the GLAS measurement waveforms were used to
validate based on the classification method proposed in the paper. The results indicate that after
eliminating the effect of saturated waveforms, the overall accuracy OA is better than 95% and the Kappa

coefficient is approximately 0.89, which achieves a high classification accuracy. The new method extends

Y fE B #3:2017-12-05;  {&£1T H #1:2018-01-03
E€WE :FHX A ARSI 4 (41506210, 11574240) 5 4F b 5 53 #4000 R 48 B K B TR % 5 (AH1601-8) ;
I 25 8 2 PR AT Al BT & T 22 9% (201512016) 5+ [ 1 -+ J5 B 2 3 42 (2016M600612 , 2016M602362) 5
e o A AR BRI 45 2% 4 I 9E 42 (2042017k£0016, 2015212020201)
EE B v B ER(1986-), 55, JFM, 18 - )5, 32 20 A 5 80 8 I8 5 0 A A I 7 T8 79 B %€ . Email:mayuel9860103 @163.com
BIRAEE R (1965-), 0, Bz, 1 kA 0, 3228 A o SO 28 885 0 e A I 7 T A9 UF5E . Email:1s@whu.edu.cn

0506005-1



bk TR

% 5 M

www.irla.cn

£47T %

the terrain type classification from taking the machine learning as basis to taking the semi—theory analytic

model as basis for a laser altimeter, which can be an important reference to the terrain type classification

based on laser waveform successively.
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Fig.2 On the 0031 ascending track, laser waveforms measured by GLAS successively, laser footprints and its corresponding surface

profiles created by airborne LiDAR data
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