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waveform of satellite laser altimeter

Li Shaohui'?, Zhou Hui*, Ni Guogiang'

(1. School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China;
2. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China;
3. Electronic Information School, Wuhan University, Wuhan 430072, China)

Abstract: Satellite Laser Altimeter multiple mode waveforms are composed of sub—pulses generated from
several targets. According to the spatial distribution characteristics of multiple mode targets,the geometric
modeling of the sub—target was realized by using the parameters such as the slope angle, the area, the
center position and the height. Combined with the basic definition of the target response function, the
expression of the sub—target response function was built up by using the line integral method. Meanwhile,
the mathematical models of laser ranging and its corrected value for sub—target were derived on the basis

of the first order moment theory. Using some parameters of Geoscience Laser Altimeter System(GLAS)
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as input, the influence of slope angle, area and the center position on the shape of received pulse

waveforms and the corrected value of laser ranging was simulated by numerical simulation method. The

results show that the corrected value of laser ranging becomes larger with the increase of the slope angle,

the area and the center position of sub—target. As for the sub—target with low relief, moderate relief and

high relief, the corrected value of laser ranging can be reached at 1.33 m, 4.98 m and 12.07 m,

respectively, which exerts a tremendous influence. In term of the regularities distribution of the corrected

value of laser ranging, its theoretical expression is described with linear functions by using slope angle,

area and the center deviation distance as variables. The conclusion has important guiding effect for the

improvement of laser ranging accuracy for multiple mode targets.
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Fig.1 Measurement framework of multiple mode targets
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Tab.1 Initial input conditions of satellite laser

altimeter and sub-target

Type of Symbol of
Name of parameters Value
parameters parameters
Satellite orbit Orbital height H 600 km
Divergence angle 6, 29 pwrad(RMS)
Laser
L inti 1 ] 1°
altimeter aser pointing angle
Laser pulse width & 1 ns(RMS)
Area M 0.54A;
Central height h; 5m
Sub—target
Central position ', ") (0.5r,0.5r)
Slope angle s 3°
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Fig.3 Distribution of received sub—pulse waveform with

the variety of spatial parameters of sub—target
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Tab.2 Time-centroid of received sub—pulse for different spatial parameters of sub—target(Unit: ns)

Changing factor

Simulated Original
condition value Area Height Position Slope angle
Time— M=A, -31.68 h=10 m —-65.80 (x", y")=(0,0) -33.33 s=12.4° —-30.04
id —32.46
centro M=2A, -30.38  h=15m  —-99.14 ', y)=(r,r) -31.61 5=28.4° -25.32
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Fig.4 Regularity of corrected range value with the area,

position and slope angle of sub—target
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