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Digital implementation of forward motion compensation in
TDI-CCD panoramic aerial camera
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Chinese Academy of Sciences, Changchun 130033 ,China)

Abstract. For compensating the forward motion caused from the relative movement between scene and
sensitive medium when photographing by a aerial camera,a digital compensation method is presented
to keep a relative still for the scene and the sensitive medium to improve image resolution. The causes
of image forward motions and relationship between compensation precision and requirements for servo
control system are analyzed and the working of compensation structure-scanning mirror is discussed.
Then, a real time forward motion compensation system based on digital signal processing chip is pro-
posed to implement the control algorithm digitally. Some critical issues in servo control system, such
as compensation precision, algorithm selection, phase calculation and time constrains are intensively
studied. Finally, a hardware architecture and a software flow chart suitable for engineering are pres-
ented. Experiment results indicate that the error of velocity loop stabilization is 0. 85% , the image

motion is 0. 425 pm,and the time used to go back to the original position is 0. 8 s, which can meet the
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requirements of the system.
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Fig. 1 Diagram of forward motion
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Fig. 2 Step response of velocity loop
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