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Simulation of the Rough Target’s Signal in Synthetic Aperture Ladar

DANG Wen-jia, ZENG Xiao-dong, CAO Chang-qing, LAI Zhi, FENG Zhe-jun, LI Tian-tian
(School of Physics and Optoelectronic Engineering , Xidian University , Xi'an 710071, China)

Abstract: Based on Mente Carlo method, the modulating effect of the target surface roughness on the
optical heterodyne signal was discussed. The quantitative analysis of the decoherence effect caused by the
roughness of targets was investigated. The relationship between the optical heterodyne signal and rough
parameters of the target was given. It is shown that when the correlation length is 100), the optical
heterodyne signal increases with the height of the root mean square fluctuation decreasing. When the
height of the root mean square fluctuation exceeds 0. 23, the optical heterodyne signal is very weak. In
addition, when the height of the root mean square is 0. 1A, the optical heterodyne signal decreases with
the correlation length decreasing. It seriously affects the optical heterodyne detection of a rough target.
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Fig.1 Schematic diagram of a rough target detection
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Fig. 2 Two-dimensional Gaussian random rough surface
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Fig. 3 Normalized intermediate frequency current variation

with the height of root mean square
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Fig. 4 Normalized intermediate frequency current variation

with the correlation length
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