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Research on fast POCS super-resolution restoration algortihm
based on gradient image
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Abstract: With the spring up of the infrared imaging related industry the infrared imaging technology has become
the mainstream development direction of the intelligent photoelectrical detection due to its good concealment wide
detection range high positioning accuracy long penetration distance light weight little volume low power dissipa—
tion and high solidity. However the features of the image of infrared dim-small target such as less details and low
SNR  become the bottleneck of the application of infrared image. How to enhance the imaging effect of the infrared
dim-small target becomes the hotspot of the research. POCS algorithm is currently one of the widely used super—reso—
lution restoration algorithm. However this algorithm requires large amount of computation and takes a long process—
ing time. Also the retention capacity of the details on the edge of the image is poor. Aiming at the long iteration
time of the POCS super—resolution restoration algorithm that cannot meet the real-time detecting requirement of optical

detection system a fast POCS super—resolution restoration algorithm based on gradient image ( GPOCS) is proposed
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which classifies the image pixels according to the gradient distribution of the image and then uses different iteration
factors for calculation. The iteration step is larger when the gradient is larger and the iteration step is smaller when
the gradient is smaller. The improved algorithm can preserve edge information and suppress noise. Therefore it can
guarantee the performance of the super—resolution restoration and greatly reduce the operation time. Experiment re—
sults show that GPOCS algorithm results in certain noise suppression at background. Its overall restoration capability
is superior to that of traditional POCS method. This algorithm could effectively retain the edge details and the pro—
cessing time is less than that of traditional POCS restoration method; and the one order of magnitude reduction is al-
ready close to real time performance. The GPOCS algorithm could adaptively select the step size. GPOCS algorithm
could better retain edge information and suppress noise. Furthermore the GPOCS algorithm could guarantee the su—
per—resolution restoration performance while greatly reducing the processing time. Although GPOCS algorithm could
not meet real time requirement its performance is already close to real time.

Keywords: super—resolution restoration; POCS; infrared dim-small target; Gradient image
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Fig. 3 The missile image under thin cloud background
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Fig. 6 The low resolution image sequences of the missile
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Fig. 7 The low resolution image sequences of the missile image
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Fig. 8 The low resolution image sequences of the missile

image under construction background
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Table 2 Comparison of the restoration results and processing
time of the missile image under thin cloud background . ) ’
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Table 3 Comparison of the restoration results and processing SSIM_NCCDFT

time of the missile image under thick cloud background
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Table 4 Comparison of the restoration results and processing
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Fig. 13 The airplane image under ground background
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Fig. 14 The low resolution image sequences of the airplane
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Fig. 16 The restoration result of the airplane image

under sky background
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Fig. 17 The restoration result of the aitplane image under

ground background
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Table 5 Comparison of the restoration results and processing
time of the airplane image under sky background
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Table 6 Comparison of the restoration results and processing
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