354 8l a s HoR Vol.35 No.8
201348 H Infrared Technology Aug. 2013

—MLLSNEG RIS B &R IR K B

TR
G AL 2Rt , AR N, 450018)

WE: 4 EGRTEEANTREE, EXEENFERE (AMF) Rty FEa £, &1 7 —
AT FE R A A PR R B R, IR TR E NIRRT AR 2 N R . B4
RAE X K EEBRGE EMFAEIAT N, Rt TRABEA W 4 XEFERNER, HR2HXAE
HERR AT v 75 AT ARAG AR T Ao AARIE, AR HARME S 5% & & AR R\ ARME 25 ERME
BB bl R R, PR R AR R AR S R, T RBMAARME S, TN
BB A B Am DA N, O A R A R AR R AR AR P AR AR R A B A e B A AT R
&55;, RENANMERAEEWRFEETERBS, FARLNRFEER. 255 % 84 {HE
B (MF). B3R FEEE (AMF). FFxFEKEE (SMF) Mk thi, LR, R URKEZ
T E RN AR AR RS, N TasEGAEREA —ENEENE.

KRR ashEG FRRE; FEEM (MF); fitE4é

FRESES: TNI11.73 XRAFRIRAD: A N EHS: 1001-8891(2013)08-0502-05

A New Adaptive Filtering Algorithm Based on Salt & Pepper Noise
in Infrared Image
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Abstract: A new improved median filtering algorithm is presented so as to remove the salt & pepper noise
in infrared image effectively on the basis of the adaptive median filter (AMF) . The filtering algorithm is
divided into noise detection and noise filter. Firstly, according to the analysis of the characteristics of the
distribution of the digital image information, four types of noise detection template are designed. Then, the
new templates are used respectively to detect the extreme values and label them in the image, so as to
distinguish between the extreme value pixels and non-extreme value pixels. Thirdly, the noise pixels are
determined according to the ratio between extreme value pixels and non-extreme value pixels. The average
value of the non-extreme value pixels is calculated and regarded as the filtering results. The distance
criterion is introduced to deal with the extreme value point in large area in the template, and the value of
the noise pixels is replaced by the weighted fusion value of the mean value and average value of the
non-extreme pixels value in the template. Finally, the filtering image is obtained by weighted fusion for the
results of the four types of templates. Experimental results indicate that the proposed filtering algorithm
outperforms many other algorithms such as median filter, adaptive median filter and switch median filter,
which allows for its application in real-time applications.
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Fig.1 The image detail information distribution
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Fig.2 The template of noise detection and filtering in this

paper
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Fig.6 The comparison between ordinary image

filtering results
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Fig.7 The comparison between infrared image filtering results
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Table 1 The quantitative comparison of ordinary image

filtering results
MF  AMF  SWF A
/dB /dB /dB /dB
10% 22355 24.664 24976 26.591
PSNR  20%  21.017 23.237 23.532 25.783
30%  19.658 22.804 23.008 24.985
40%  18.874 21.052 21.235 24.273

g

10%  0.524  0.223  0.218 0.118
RMSE 20%  0.607  0.481 0.337 0.204
30%  0.776  0.527  0.429 0.361
40% 0983  0.604  0.591 0.437
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Table 2 The quantitative comparison of infrared iamge

filtering results

MF AMF  SWF A CHk
/dB /dB /dB /dB

CRCI

10%  22.132 23.303 24.676 27.003
PSNR 20%  20.857 22.014 23.154 26.627
30% 19.649 20.988 22.323 25.252
40% 17.957 19.294 20.794 25.362

10% 0.509  0.325 0.234 0.112
RMSE  20% 0.662  0.469  0.389 0.176
30% 0.752  0.503 0.463 0.307
40% 0.937  0.641 0.591 0.405
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