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Compensation for forward image motion of color area array
CCD mapping camera

ZHANG Jingguo, DING Yalin, TIAN Hatying, LI Yanrrwei, YUAN Gue-gin, YU Chun-feng
( Changchun Institute of Optics, Fine Mechanics and Physics, CAS, Changchun 130033, China)
Abstract: In order to compensate the forward image motion of a mapping camera on an aircraft,
a method by adjusting the relationship between the shutter exposure time of the camera and the
speed-altitude ratio of the aircraft was put forward. The causes of the forward image motion
were studied. Firstly, the operation principles of the color area array CCD and the camera sys-
tem were introduced. Then the causes of the forward image motion were analyzed based on the
imaging principle of the optical system. Finally, the errors of the speed-altitude ratio and the
exposure time were analyzed. The experimental results show that the errors are controlled
within allowable limit and it meets the compensation requirement of less than 1.5 pixel for the

forward image motion.
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Fig. 1 Diagram of Bayer filter mode
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Fig. 2 Prindple diagram of camera operation
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Fig.3 Schematic diagram of optical system imaging prin-
ciple
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Table I Relationship between exposure time and speed- alti-
tude ratio
/s /mm s /1 st
1/150 1.5 0.03
1/200 2 0. 04
1/300 3 0. 065
1/450 4.5 0. 097
1/600 6 0.13
1 s
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Fig.4 Image of static resolution chart for camera
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Schematic diagram of simulated dynamic target ima-
ging
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Fig. 6  Schematic diagram of simulated dynamic target
imaging for camera
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