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Fuzzy edge-sensitivity noise reduction method

based on human vision
XIE Sheng-li, YU Qing-jun
(The Research Institute of Radio & Automatic Control, South China University of Technology , Guangzhou Guangdong 510640, China )
Abstract: In order to reduce noise and preserve image details simultaneously, a fuzzy edge-sensitivity noise reduction algo-
rithm is proposed. On the basis of some characteristics of human visual system, this algorithm judges the location of current pixel
in the image and applies relative filtering strategy to it by integrating fuzzy logic technique . The experimental results show that
this algoritbm can obtain better results than other schemes, such as general edge sensitivity reduction algorithm and fuzzy noise

reduction algorithm, in respect of impulse noise removal, smoothing of Gaussian noise and edge preservation.
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Fig. 1 Cument filtering window
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Fig. 2 Membership function
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Fig. 3 Possible directions that the center pixel locates
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4 3KI6 45 (Experimental results)
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Fig. 4 Experiment results comparisons of different schemes for reducing Gaussian noise
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Fig. 5 Experiment results comparisons of different schemes for reducing impulsive noise

A1 REF R LK% EIIET 9% £ (MSE f» MME)
Table 1 MSE and MME caused by different schemes in impulsive noise condition
—— MSE( ik g s ) MME( ik il 75 )
10% 20% 30% 10% 20% 30%
SCHR (3 ]R3 2% 0.0074 0.0168 0.0279 0.0406 0.0743 0.1079
CHK(S Ui A% 0.0031 0.0062 0.0112 0.0235 0.0350 0.0492
P82 i FY IR TR 2% 0.0024 0.0047 0.0097 0.0145 0.0203 0.0303

£ 2 FEFELEGHEET6iZ£(MSE = MME)
Table 2 MSE and MME caused by different schemes in Gaussian noise condition
— MSE( /& s ) MME( = i 75 )
0.05 0.08 0.10 0.05 0.08 0.10
XK (3] TR A% 0.0147 0.0214 0.0254 0.0948 0.1142 0.1250
CHR(S ] IR 2% 0.0229 0.0318 0.0363 0.1176 0.13%4 0.1492
i giobistl 0.0085 0.0130 0.0157 0.0685 0.0865 0.0952

A3 ARFELERTFHRERF TR £ (MSE #» MME)
Table 3 MSE and MME caused by different schemes in mixed noise condition

MSE MME

Vit g [k R R R A 0.02 ST Jik e AR AT 0.02 B Mg A
5% 8% 10% 5% 8% 10%

SCHR[ 3]k 2% 0.0103 0.0125 0.0142 0.0745 0.0804 0.0856
R[S ik A% 0.0118 0.0131 0.0136 0.0795 0.0830 0.0842
P $2 11 1 08 ot 2% 0.0052 0.0062 0.0069 0.0497 0.0529 0.0560

5 #£5%i&(Conclusions)
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