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Super Resolution Reconstruction of Image Difference
Based on CCD Staggered Arrays

ZHANG Yuan, ZHONG Xing, JIN Guang® , WANG Tian-cong
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Abstract: The image resolution can be improved without increasing the requirement of optical
imaging systems’s parameters or decreasing the size of CCD pixel by staggered arrays tech-
nology,which arranges several CCDs in a specific mode. In this paper, an image super resolu-
tion method of improving the image resolution for 1. 5 times both in two directions by 4
linear arrays staggered based on this technology was presented, which avoids the large com-
putation in a single time by using circulation method. This method is proved effectively by
the digital simulation, and a simulated experiment platform was constructed to test its feasi-
bility. The image resolution is improved about 1. 42 times of the unreconstructed image
according to the imaging experiment of resolution chart, which is closed to 1. 5 times in ideal
case. Also, the reconstructed and unreconstructed images was evaluated by the image infor-
mation entropy, which proves that the reconstructed image contains more information.
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Fig. 1 Arrangement diagrammatic of linear array CCDs
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Fig. 2 Equivalent focal plane of push-broom imaging of

linear array CCDs
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Fig. 3 Flow chart of super resolution reconstruction of

image difference
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Fig. 4 Target image and the low resolution images after sampling simulation
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Fig. 6 Photo of imaging simulation experiment field
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Fig. 7 Images after actual sampling and the reconstructed image
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the reconstructed image
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