H15% H1M e R A Vol.15 No. 1
2007 4F 1 H Optics and Precision Engineering Jan. 2007

XEHFS 1004-924X(2007)01-0033-07
A E R AR E S B ib R E

RN OELE BLE o
(1. AW AE BEFE, L RN 430079;2. RAAFE ML 2k, M &% 430079)

8 E R ARV R AT S e 4 5 o 5T B O Bk v i [ 1 B vk S T AREIE L B RIRE B = b o 1 S St 4 Y [

WAL, L GLAS(Geoscience Laser Altimeter System) 2 45 Jy ] . i i B0 1B 45 B) 7 A5 v 18 S 5 s 19 1] 3 15 5 9

SYBTT R TE G =F O R R SR DA A Z B R . O BT AE R SR U R [ AE S T A B S A v S

{}ﬁﬁ/»ﬁm"{k{ﬂ]ﬂﬂ(m SRS DGR A A G BB AR S BB I 2 A R B BOE L (R 5 G BE Y B B A A
5 W T By L AL 25 55 M B RO SRR AR A G s R [0 A S R R I 2 A 28 v I T H U S (5 A Y AL

B IR G AER R T AR OC . IX S Sy b P #3510 B e b 3R BT R 40 AT 1 A AT AR A T LS R

X OB OWHEAMNZAGIEERTHHER @R F ) HARMKE

HES XS THS21; TN247  XEkARIRAD:A

Theoretical model for return signal of laser altimeter

LI Song' ,ZHOU Hui*,SHI Yan',GUO Yao'

(1. School of Electronic Information, Wuhan University ,Wuhan 430079 ,China;
2. School of Geodesy and Geomatics , Wuhan University ,Wuhan 430079 ,China)

Abstract: A method for calculating return waveform was deduced by the theory of Fresnel diffraction,
and the models of return waveform from ground of slope, ladder and vegetation terrains were estibal-
ished. According to the data of Geoscience Laser Altimeter System(GLAS), the waveforms of corre-
spond return signal were obtained through computing. The relations between the waveforms of return
signal and parameters of three terrains, point angle were analyzed. The conclusions show that the re-
turn waveform of slope terrain is approximately Gaussian, whose peak value and pulse width are relat-
ed with slope angle and beam scanning angle; The return waveform of ladder terrain is approximately
model of multi-Gaussian, whose peak value is related with ladder distribution in the footprint and sim-
ultaneity, the difference between their centers of gravity is concerned with ladder height and scanning
angle; The return waveform of vegetation terrains appears multi— Gausssian, whose peak value is not
only related with vegetation position, but also its area. These results provide theoretical foundation
for inversion of landform and analysis of resource distribution of the earth’s surface.
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Fig. 1 Schematic of pulse transmission of laser altim-

eter system
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Fig. 3 Imitate waveform in slope terrain
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Fig. 5 Return waveform for ladder surface
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