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System design of camera for coded exposure
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Abstract: Based on the theory of coded exposure, an applied embedded coded exposure camera system was
designed. The exposure shutter of camera was controlled according to the preset coding sequence when
collecting the moving target image, and the image of photo-generated charge multiple superimposed with a
transfer was obtained. The acquired image was a motion blurred image with coded exposure information,
which had more details of the target. The data was temporarily stored in the data memory by the coded
exposure image after the AD conversion, and the restored image was decoded by the core device. The
experimental results show that the coded exposure camera can effectively solve the problem of linear motion
blur. In the same conditions, the index average value of restored image quality under coded exposure condition
is increased nearly twice than that of restored image quality under single exposure condition by using the no-
reference image evaluation index test.
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Fig.2 Image acquisition of coded exposure and process of

restored image
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Fig. 5 Charge cumulative of coded exposure in pixels and their time sequence
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Fig. 7 Structure diagram of CCD coded exposure camera

system
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Fig. 12 Clear image, coded exposure image and restored image
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Table 1 Image quality evaluation index of coded exposure

for Fig. 12
HWER LERGE BRIEIG
SSIM 1 0.69 0.66
SMD (x 10%) 1.90 1.85 1.69
SMD2 (x 10%) 2.26 1.20 0.30
Energy (x 10%) 16.06 8.38 5.75
Brenner (x 10%) 10.91 9.48 2.96
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B RZ 13(c) A H, PR - AR 7 B 2 A 1Y Fig. 13 Comparison between restored images of coded
(L 250 ) M Y6 25 B IR R L R T 20 B IR A% exposure restored method and general exposure

deblurred method"
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Table 2 Image quality evaluation index of coded exposure for Fig.13

IS (x 10°) — B (x 10°)
SR HWIE5 TebRR TR SRR RO IR it AR
SMD 2.18 1.16 87.93% 1.87 1.38 35.51%
SMD2 4.51 2.67 68.91% 3.46 248 39.52%
Energy 13.55 7.83 73.05% 11.71 8.85 32.32%
Brenner 11.44 7.73 47.99% 10.14 7.35 37.96%
FHME — — 69.47% — — 36.32%
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