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Research of ISAIL imaging for space targets

WANG Chen-yang, YANG Jin-hua, LIU Zhi-chao,JIANG Cheng-hao
(Faculty of Opto-electronic Engineering, Changchun University of Science and Technology , Changchun 130022, China)

Abstract : The moving patterns of space targets include both flying straight and rotation around the axis, it requires lin-

ear motion compensation in ISAIL imaging process. The target flight speed used in the compensation process can be

measured by heterodyne receiver mode. This method is accurate and fast, it is more accurate than the speed estimating

method used in the past. The principle of space target heterodyne velocity measurement, motion compensation and re-

construction imaging are presented. The effect of speed estimation method and heterodyne velocity measurement meth-

od are simulated and compared by MATLAB. The superiority of heterodyne velocity measurement method is con-

firmed ,such as higher imaging resolution,less information processing, faster computing speed and so on.
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Fig. 1 ISAIL space target imaging schematic
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Fig. 2 ISAIL two-dimensional memory diagram
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Fig. 3 Decomposing diagram of target’s motion respect to the radar
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Fig. 4 Linear motion geometric relationship
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Fig. 5 Turntable model geometry relationship
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Fig. 6  Space satellite’s ideal appearance model
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( Contains two movements of linear and rotary)
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Fig. 9 Speed estimated method reconstructive image
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Fig. 10  Heterodyne velocimetry method motion compensation echo
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Fig. 13 Actual satellite heterodyne velocimetry method image
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Fig. 14  Actual satellite speed estimation method image
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