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Abstract A theoretical model is presented which computes the pulse laser scattering echo power from the whole
dimension target by using the theory of rough surface scattering and of pulse laser scattering combined with the
modeling parameter of complex rough surface. The directional figure of pulse laser backscattering echo power is
given through the measurement of the pulse laser backscattering echo power of the aerial complex scale-model. An
analysis of the experimental error by comparing the theoretical results with experimental data proves that this model
is correct. Computational results of the pulse laser backscattering echo power from non-cooperative complex space
target by the model can pre-estimate the laser scattering characteristic of space target and solve some problems of
engineering application about the pulse laser scattering from space complex targets.
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Fig. 1 Scattering of pulse laser beam by object with

complex target
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Table 1 Parameters of instrument and environment in outfield measuring

Pulse laser Wavelength Pulse energy Peak value of power | Width of pulse | Responsibility spectrum
Surelite I 1.06 pm 650 m]J 10 mW 5~7 ns
Sensitivity Dynamic range Available receiving aperture
Detector
0.11 (pA/uW) 57 dB 75 mm
Temperature Humidity Wind speed Visibility Atmosphere model
Weather parameter
2 C 40% 2m/s 15 km Country
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theoretical data
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Table 2 Theoretical modeling parameters from measuring and computing

Target type Material Laser wavelength /um Optical constant 8 /pm [ /pm
Aluminum 2.43+1i10, 7 0.2 5. 89

Space target Wrappage material 1. 06 1.5073+1i0. 0178 0.04 10.7
Solar energy board 1.5073+i0. 01779 0.08 6.23
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Fig. 3 Pulse laser back scattering echo powers of

No. 1 (a) and No. 2 (b) complex space targets
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