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Imaging System Design and Simulation for Space Small Target Based on ISAIL

KAN Xiaoting' LIU Zhichao' > YANG Jinhua®
(1. College of Optical and Electronical Information Changchun University of Science and Technology Changchun Jilin 130000 China;
2. School of Optoelectronic Information Changchun University of Science and Technology Changchun Jilin 130000; China)

Abstract: In order to achieve the goal of a small space millimeter imaging inverse synthetic aperture imaging laser
radar( ISAIL) system was designed based on turntable models. Data fusion of distance and azimuth had been real-
ized and two-dimensional reconstruction image for simulated targets was done. The narrow linewidth fiber lasers and
high-bandwidth optical modulator were used in the system and using heterodyne interferometry principle to improve
the signal to noise ratio of the echo signal. Combined with the motion characteristics of the space small target laser
radar echo signal equation containing the rotating component was derived. In the R-D algorithm the correction of
image reconstruction was completed contain rotational components the two-dimensional image reconstruction were
realized to simulated space small targets. Experimental results show that it can get a one-dimensional distance of the
target fixed by the consistent position to echo energy feature image the peak position of the real target. When target
moves ISAIL two-dimensional reconstruction image can be got by data compression R-D algorithm and rotational
components calibration for simulation small target. It verifies the system can achieve image reconstruction millimeter
analog small targets.

Key words: inverse synthetic aperture imaging laser radar( ISAIL) ; image reconstruction; rotation; space small tar—
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