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A method of improving IRFPA imaging bad pixel detection

accuracy based on multi—direction wavelet
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(1. Key Laboratory of Infrared Imaging Material and Detectors, Shanghai Institute of Technical Physics of The Chinese Academy
of Sciences, Shanghai 200083, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Subjected to the material quality and the device fabrication techniques, the IRFPAs usually
suffer from bad pixels and stripe noise. The accuracy of the bad pixel detection is always influenced by
the stripe noises, which should be optimized for more precise imaging processing. A preliminary "clean"
image was accomplished without the influence of stripe noises by reconstructed double density double tree
complex wavelet coefficients with different weights. After that, the image preprocessing was utilized to
detect the bad pixels with 3o criterion. Finally, this method was testified by a image processing from
short-wave IRFPA. The bad pixels detection in the infrared image is much more accurate in spite of the
stripe noise.
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Tab.1 Distribution parameter values of typical

stripe noise wavelet coefficient
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Fig.6 Detection results with 3o criterion and sliding window of

30 criterion
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Tab.2 Bad pixel detection result

Original Haar bb- ?Ifllfglzzi—l Haar D(]:)\];"; +
image DCWT . +window .
window window
Blind
pixel 206 387 511 286 453 602
number
Blind
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rate

5 % 1

-l

CHIF R T AW R EAI, A T
WU S RN Y 2 05 1, S S /NIRRT
PIAT 5 )7 S 307 73 A1 TF 55 1 X 2% S0 W 75 52 Wi 1) /N 5

E o NN E & (15 B Rl T I 1 TS e R Gl <
AL B EG, TE R TS BR R R Ak B R X R AR
) 5% e P 3o ) B HL ek B AR iE AT T
Kl I B H T 30 #E N H ook I vk & 3 I 4y
) 5 3 5 /N B 45 & .DD-DCWT 45 4 (195 o/ il Jy
o SEH0UE B T R A B R DR i v L (R
FE/INDE R, AR B A R RS AT A
B, oS EMEERGH Y ZE L, T2 THE
T BRI 5 AR B S X ) 5 PR R R R R IE
B fE BARK

S E Mk

[1] Hao Lichao, Huang Aibo, Lai Canxiong, et al. Research of
IRFPAs’ reliability evaluation by bad pixel [C]//SPIE, 2015:
96740H.

[21 B RS ECE B2 B & GB/T 17444-2013 4151 £ 1
1T B 51 2 B0 3K 7 25 (S Ab g o [ b o s iAE | 2013.

[3]  Chen Dachuan, Liu Chanlao, Zhen Yangguang. Algorithm of
blind pixels auto-searching and compensation for IRFPA [J].
Laser & Infrared, 2008, 38(12): 1215-1217. (in Chinese)

[4] Luo Maojie, Zhou Jinmei, Liao Sheng. Compositive blind-
pixel detection and compensation algorithm [J] Opto-
Electronic Engineering, 2011, 38 (12): 57—-62. (in Chinese)

[5] Zhang Ke, Zhao Guifang, Cui Ruiqing, et al. Method of
improving bad pixel detection precision of IRFPA [J].
Infrared and Laser Engineering, 2007, 36(4): 453—-456. (in
Chinese)

[6] Leng Hanbing, Gong Zhendong, Xie Qingsheng, et al.
Adaptive blind pixel detection and compensation for IRFPA
based on fuzzy median filter [J]. Infrared and Laser
Engineering, 2015, 44(3): 821-826. (in Chinese)

[7] Cao Yang, Jin Weiqi, Liu Chongliang. IRFPA dynamic blind
element detection algorithm based on scene [C]//National
Optoelectronics and Quantum Electronics Conference, 2011
(6): 91-95.

[8]  Sergio Goma, Milivoje Aleksic. Bad pixel location algorithm
for cell phone cameras[C]//SPIE, 2007: 65020H—-10.

[9] Zhao Chunhui, Liu Zhenlong. A bad pixel detection algorithm
for infrared focal plane array based on linear extrapolation
theory [J]. Journal of Shenyang University, 2013, 25 (4):
203-297. (in Chinese)

[10] An Guangqi, Zhao Yan, Zhang Haifeng. Blind pixel detection
and compensation on infrared detector [J]. Aero Weaponry,

2016(3): 54-58. (in Chinese)

0204001-6



