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Attitude compensation of frame aerial camera based on spot mode
ZHANG Shu-qing"?, DING Ya-lin', YU Chun-feng'

(1. Changchun Institute o f Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033 ,China;2. Graduate School o f the Chinese Academy of Sciences, Beijing 100039 ,China)

Abstract: The spot mode is one of the operation methods used in frame aerial cameras. The mode can
point at interest objects via rotating scan mirror in position angle and depression angle directions and
can view objects from different directions. In this paper,the geometrical model of a camera is presen-
ted and the relative coordinate axes are chosen. Then, a mathematical model for computing the image
velocity from track coordinate system to image plane coordinate system is established. To compute the
compensation velocity,the object velocities under aircraft coordinate axes and the velocities under com-
pensation coordinate axes are computed and the visual axis length is also calculated,then the compen-
sation angle velocity is obtained. Finally, the image plane revolution mechanism’s function is explained
in detail. The scan mirror and image plane revolution mechanism are incorporated in frame attitude
compensation method based on spot mode. The numerical values calculated by coordinate conversion
will provide the references for IMC engineering application.
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Fig.1 Spot mode diagram
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Revolution between flight-path axis system

Fig. 2

and body axis system
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Fig. 3 Revolution between body axis system and air-

craft-carried normal earth axis system
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Hg.4 Mathematic model of oblique aerial frame camera
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Fig.5 Scan mirror diagram
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Fig. 6 Depression revolution then position revolution
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Fig. 7 Position revolution then depression revolution
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Fig. 8 Visual axis length solution
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Fig. 9 Principle of exposure slit
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Fig. 10 Gradual image motion compensation distortion
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