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Investigation of image motion compensation technique
based on real-time LOS tracking

WANG Yi-Kun', HAN Gui-Cheng', QI Hong-Xing', MA Yan-Peng',
JIANG Bo*, LIU Min', YAO Bo', SHU Rong'
(1. Key Laboratory of Space Active Optical- Electronics Technology, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China;
2. Northwest University, Xi’ An 710000, China)

Abstract; An image motion compensation technique based on real-time Line of Sight (LOS) tracking
was proposed to solve the serious problem of image motion in the process of frame scanning infrared
imaging originating from wingspan pendulum sweep. The compensation accuracy is up to =+ 0. 005°
and the compensation effect is no more than 1 pixel for the imaging system with an instantaneous Field
of View of 100 prad. This method enables high-frequency compensation of image motion derived from
wingspan pendulum sweep, promoting the development of airborne infrared imaging technology with
WFOV and high spatial resolution.

Key words; frame scanning infrared imaging, image motion compensation originating from wingspan

pendulum sweep, real-time LOS tracking
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Fig.1 Schematic diagram of wingspan pendulum sweep for frame scanning infrared imaging
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Fig.2 Wide field of view ( WFOV) imaging structure of
the whole machine with wingspan pendulum sweep
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Fig.3 Compensation principle of image motion de-
rived from wingspan pendulum sweep
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Table 1 Technical specifications of frame scanning WFOV
imaging system
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Fig. 4 WFOV imaging of outdoor scenery obtained by
frame scanning in the laboratory
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Fig.5 Diagram of the compensation control for image motion originated from wingspan pendulum sweep
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Fig.6 Compensation control curve of image motion derived from wingspan pendulum sweep (a) Control curve of im-
age motion compensation in the exposure imaging process of one frame, (b) Compensation control error in the expo-
sure imaging process of one frame, (c) Compensation control curve of one pendulum sweeping line, (d) External trig-

ger imaging pulse for one pendulum sweeping line
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Fig.7 Before-and-after compensation of one frame image in
wingspan pendulum sweeping process
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Fig.8 WFOV and high spatial resolution image with compen-

sation
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Fig.9 WFOV and high spatial resolution image obtained from
outfield flight test
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