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Abstract: In the nonuniformity correction problem of infrared focal plane array detector (IRFPA) , the
traditional neural network algorithm will appear the image edge blur, low contrast, ghosting artifacts and
other phenomena. Aiming at these phenomena, this paper proposes an improved neural network
nonuniformity correction algorithm based on side window filtering. The algorithm first uses side window
filtering on the input image to obtain the desired image, and protects the edge details of the target while
removing the non-uniform noise to improve the image quality. On this basis, it can effectively avoid the
ghosting artifacts problem of the corrected image by suppressing the local divergence of the correction
parameters through the saturated nonlinear function. The experimental results show that the algorithm
proposed in this paper can effectively remove the non-uniform noise in the image, and there is no obvious

ghosting artifacts phenomenon. The average image roughness of the three groups of test image sequences
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is reduced by 30.17%. The maximum time consumption for continuous processing of 400 image sequences

on the experimental computer is 37.417 0 s, which is 95. 05% less than that of the comparison algorithm

improved based on bilateral filtering, and 45.81% less than that of the comparison algorithm based on

wavelet principal component analysis. The algorithm in this paper has obvious advantages in nonuniformity

correction effect and algorithm operation efficiency, which provides a new research idea for real-time

nonuniformity correction on mobile platforms with small computational power and low power consumption.
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Fig.1 Schematic diagram of correction algorithm
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Fig. 12 Sequence 3 original images
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Fig. 13 Comparison of correction effects of different algorithms on sequence 3
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Fig. 14 (a) Sequence 3 mean curves; (b) Sequence 3 roughness curves.
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Tab.1 Comparison of average roughness indexes of image sequences processed by different algorithms

Frames 80~400 Index Input CHk[12] SCHK[16] SCHK[17] AR SCE
Sequencel o-mean 0.0459 0.030 6 0.0315 0.0437 0.0303
Sequence2 o-mean 0.069 6 0.058 7 0.059 0 0.069 0 0.058 6
Sequence3 o-mean 0.1336 0.069 9 0.0813 0.1283 0.079 2
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Tab.2 Time consuming comparison of 400 frame image sequences processed by different algorithms

Frames 1~400 Index Scwik[12] k[ 12] SCHik[16] AR
Sequencel Time/s 2.7290 107.274 3 13.2659 4.938 5
Sequence?2 Time/s 2.750 2 106. 769 4 13.453 5 4.916 2
Sequenced Time/s 9.3620 756.703 2 69. 050 5 37.417 0
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