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Abstract: A fast blind pixel correction method based on three-gradient threshold detection was de-
signed in this paper,to achieve adaptive and fast blind pixel correction of the Infrared Focal Plane Ar-
ray (IRFPA). First, a constraint equation through optimization of 1.0 paradigm was used to eliminate
the interference of non-uniform stripe; then gradient threshold detection was respectively conducted in
the horizontal, vertical and diagonal directions to find out the position of the blind pixel, thus through
a point-to-point matching with the median filtering results to remove the inaccurate detecting point; fi-
nally, blind pixel correction was completed through local median filtering. In the process, reasonable
updating of the blind pixel template, based on slow variation of blind pixel, was carried out to achieve
fast blind pixel correction of single-frame and sequential images. The results show that compared with
traditional method, signal-to-noise ratio (SNR) and peak signal-to-noise ratio (PSNR) achieved by u-
sing this proposed method is improved by 10~14dB, with the structured similarity (SSIM) index im-
proved by 0.01~0.02; both random blind pixel and continuous blind pixel in the images can be effec-
tively corrected, and the computing speed is dramatically improved, with a speed advantage of 3~10

times while ensuring the image quality. Hence, such proposed method can be used to achieve dynamic

5 B #3:2016-09-21; /81T H#A:2016-11-09.
HEe&WB:HEKARBEELSHEIIHE (No. 61475135



1010 b=

I % TR % 25 %

detection and real-time processing in actual infrared system.

Key words: Blind pixel; IRFPA; three-gradient threshold detection; local median filter
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Fig. 1 Detection response curves
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Tab. 2 Comparison of correction results of different methods

HICRIE ¥ SNR/AB PSNR/AB  SSIM t/'s
CHKL6 M JT s 35.592 9 10. 362 2
SCHRLOTMI IR 19,241 6 2.182 3
CHRL10JM Tk 23.488 3 3.303 4
ARICH Y 33.563 8 0.749 0

59.729 4
43.378 1
47.624 8
57.700 3

0.999 7
0.986 5
0.978 3
0.998 4

M 2 UL ARSI B SNR 5 PSNR L 3C
HRCO TR SCHRC10 51k 40 5 1 14 dB #1 10 dB
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S R B . AR SR TR E TR 5 K GE
T TR IR AL PRACR 5 SCHRL 6 J B A — By 17 i
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RS an & 10Ca) F1 10(b) Fras .
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Fig. 10 Comparison of results when blind pixel cor-
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rection modules open and close in the hard-

ware
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