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Fig. 5 Spatial frequency response of image gathering device
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Fig. 6 Spatial [requency responsc of optic imaging system
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Fig. 7 Simulation curve of mutual information
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Fig. 8 Simulation curve of mutual information
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Table 1 Relation width  of

maximum mutual information and &
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between

Normalized width Maximum mutual

value of &

of CCD information /bit
0.3 3,769 32. 6807
0.5 3.678 31. 3449
0.7 3,985 23.2702
0.9 3,498 19.9262
1.1 3,418 17.8260
1.3 3.385 16,8347
1.5 3.301 14,9706
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Matching Design Methods Based on Information Theory in Sampled
Imaging Systems

Chi Xuefen''* Han Changyuan' Yi Zhidong®
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Academy of Sciences, Changchun 130021
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Abstract : By extending information theory to sampled imaging system, the performance of
image gathering device is assessed according to mutual information . Information theory-based
computer simulation results are given. Information theory-based design parameters which are
used to optimize system are proposed. According to simulation results, the general matching
features and ideal matching condition between optical imaging system and CCD detector array
are obtained. Experimental results on image gathering verify the result of theoretical analysis
and simulations.

Key words: information optics; mutual information; entropy; aliasing noise; spatial
frequency response



