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Design of test system for image motion measurement based
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Abstract: To measure the sub-pixel image motion of a space camera caused by the satellite attitude instability
or vibration, a test system for image motion measurements based on a joint transform correlator was designed ,
and the image motion measurement method was presented. After deducing the mathematics principles of the
measuring method, the position of a matrix CCD on the focal plane and the method of getting input images
were presented. The Fourier lens structure and parameters in the test system were determined by related
parameters, then a test system was designed. Finally, an input image with sub-pixel image motion was
obtained by a linear interpolation and pixel combination method. The results show that the error does not
change with different scenes of input images, and the error RMS of image motion is less than 0. 2 pixel.
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(a) Image motion measuring and compensating system

(b) Image motion compensation
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Fig. 1  Schematic diagrams of image motion compensa-

tion based on joint transform correlator
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Fig.2  Structural diagram of joint transform correlator
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Tab.1 Parameters of spatial light modulator
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Tab.3 Diameter ranges of Fourier transform lens
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Tab.4 Focal lengths ranges of Fourier transform lens
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