(2958124 - 00

INFRARED AND LASER ENGINEERING

ETREREE N ERBOCLITH
WS )RR MR SRR
Full waveform decomposition of spaceborne laser based on genetic algorithm

Xie Junfeng, Yang Chenchen, Mei Yongkang, Han Baomin

TELR I View online: https:/doi.org/10.3788/IRLA20200245

BT BRI H A S T

Articles you may be interested in

SIS R S RN (OO BB 4
Waveform decompostion of lidar pulse based on the variable component parameter random sampling method

LIANSGIOE T RE. 2019, 48(10): 1005009-1005009(8)  hitps://doi.org/10.3788/TRLA201948.1005009
BT e R 206 h A R e

Multi—photodiode layout optimization based on quantum genetic algorithm

LTHMNSGEOE TR, 2019, 48(8): 813002-0813002(8)  https://doi.org/10.3788/IRLA201948.08 13002
FEFE R Otsu 1 21T RS Bl 1) 5k

Algorithm for defect segmentation in infrared nondestructive testing based on robust Otsu

LIANSGIOE T RE. 2019, 48(2): 204004-0204004(9)  hitps://doi.org/10.3788/TRLA201948.0204004

GO T R I R R UL BE SR 5T
Experimental research of atmospheric visibility measured by imaging lidar

LT HMNSGEOE TR, 2017, 46(10): 1030003-1030003(9)  https://doi.org/10.3788/IRLA201766.1030003

PR T RS R
Parameter identification of inherent characteristics of inertial stability platform

LIHNSEOE TR 2019, 48(S1): 89-96  https://doi.org/10.3788/IRLA201948.5117004
HCEFHOCARFE M oo A LA J7 1

Optimization method for array element distribution of fiber laser phased array

LT AN HOE TR, 2019, 48(7): 706007-0706007(7)  https://doi.org/10.3788/IRLA201948.0706007


http://www.irla.cn/article/doi/10.3788/IRLA20200245
http://www.irla.cn/article/doi/10.3788/IRLA201948.1005009
http://www.irla.cn/article/doi/10.3788/IRLA201948.0813002
http://www.irla.cn/article/doi/10.3788/IRLA201948.0204004
http://www.irla.cn/article/doi/10.3788/IRLA201766.1030003
http://www.irla.cn/article/doi/10.3788/IRLA201948.S117004
http://www.irla.cn/article/doi/10.3788/IRLA201948.0706007

%49 K% 11 4 b Hg oL TR 2020 4 11 A
Vol.49 No.11 Infrared and Laser Engineering Nov. 2020

ETEREEZNEBHEE R SR
Tﬁf{é‘;’hély *ZJ}%E{I,Z*’ 7}@:7]‘(/;%1’3y ﬁ%'{% E\QZ

(1. ARFRIFE LT EZE AR A PO, LT 100048;
2L A IKRF ZRIELFR, LA K 255000,
3. EF KT (R k5L TSR, LR 100083)

W B AR FTLGEK T A ENY B AreE AL MR B RS0 2R T BRI T ik
FEARBX 347 8 B it TAR M 46 A4, F R3O0 B 2o W R 09 245 T A B FAK B R, A 3FiX —19)
R, T — AR TR AR AR o My ik, BREEE 0 RBE S  E R A e 4 Ak, AR
WA i AL AR A AL, B A B FARAE R P T T RO AR ER AT IR, 4R
FERR, A TR G 09 0K T AL TR T Sk A 0 W ROR Y B TRAL B G R TB 9 AR R R BE 99% A b, L Af
AR 7 KA 369 K% 5 ICESat-2 49 ATLOS /= 5% 7 49 A ARG B & A SBT3, B & AR % R 4
A 0.85, Fi2 £ A4 1.1 m, RAZF E TR EAMBIRE Lk B FHIEZE 8

X8R ;L5 BEHXR AWM HENE

hESHES: P237 XHkbrER: A DOI: 10.3788/IRLA20200245

Full waveform decomposition of spaceborne laser

based on genetic algorithm

Xie Junfeng', Yang Chenchen'”", Mei Yongkang'~, Han Baomin

(1. Land Satellite Remote Sensing Application Center, Ministry of National Resources, Beijing 100048, China;
2. School of Civil and Architecture Engineering, Shandong University of Technology, Zibo 255000, China;
3. College of Geoscience and Surveying Engineering, China University of Mining & Technology (Beijing), Beijing 100083, China)

Abstract: The echo of the all waveform lidar contains the vertical structure information of the ground object.
The traditional all waveform data processing methods rely too much on the initial parameters when extracting
these information, resulting in the low availability and accuracy of the data in the terrain complex area. To solve
this problem, a waveform decomposition method based on genetic algorithm was proposed. The improved
algorithm did not need to provide accurate initial parameters, and used probabilistic transfer rules instead of
deterministic rules, which had the characteristics of global optimization. The experiment was carried out with the
full waveform data of GF-7 satellite laser. The results show that the correlation coefficient between the echo
waveform fitted by the improved waveform processing method and the preprocessed waveform is more than 99%.

The inversion of the maximum tree height in the forest area was compared with the forest canopy height
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parameter in the ATLO8 data of ICESat-2. The correlation coefficient is 0.85 and the mean square error is 1.1 m,

which shows that the method can extract the feature information of complex waveform more accurately.

Key words: GF-7;  genetic algorithm;
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Fig.2 Laser waveform in complex terrain
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Tab.1 Basic parameters of the GF-7 laser altimeter

Parameters Value
Laser beam 2
Pulse wavelength/nm 1064
Pulse energy/mJ 100-180 (adjustable)
Pulse width/ns 4-8
Repetition rate/Hz 3/6 (adjustable)
Digital interval/ns 0.5
Ranging range/km 450-550
Ranging accuracy/m <03
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Tab.2 Statistical table of waveform decomposition test results
Traditional method Improved waveform data processing method
Feature type
Number RSS R Number RSS R
Forest 2 Divergence 0 4 0.000 17 0.993
Mountain 1 0.005 674 0.931 3 0.000 16 0.997
Desert 1 0.000 679 0.990 5 1 0.000 169 9 0.997
Duilding 2 0.000 835 0.999 2 0.000 07 0.999
Lake 1 0.000 373 9 0.998 1 0.000 04 0.999
Sea 1 0.000 16 0.99 1 0.000 04 0.999
Field 1 0.001 18 0.997 1 0.000 04 0.999
Ice 1 0.000 26 0.99 1 0.000 04 0.999
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Tab.3 Indexs comparison of accuracy evalution of the

height extraction used by the traditional method

and the improved method

Evaluating indicator ME/m RMSE/m COV

Traditional method 0.618 3.1609 0.71

Improved waveform data processing method 0.534 1.1609 0.87
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