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New filter based on region segmentation and bilateral filtering

Yang Xuezhi,Xu Yong, Fang Jing,Lu Jie,Zuo Meixia
School of Computer and Information ,Hefei University of Technology , Hefei 230009 , China

Abstract ;:In this paper, we present a new algorithm to remove Gaussian noise in images by combining region segmentation
and bilateral filtering. The pixel-based bilateral filter suffers difficulties in an appropriate selection of the smoothing
parameter due to the disturbance of noise, which poses obstacles to the filtering process in dealing with edges and hence
degrades the preservation of image structures. Based on the segmentation of images,this work takes advantage of the region
map to facilitate the filtering process. Specifically, noise characteristics within regions and similarities between regions are
utilized to derive smoothing parameters corresponding to the involved pixels. By applying filtering to pixels within regions
and between regions in different means, the algorithm gains enhanced adaptability to image structures. Relative to some
existing bilateral filter algorithms, testing results have demonstrated that the proposed algorithm improved the de-noising
performance especially on the preservation of structure information.

Key words: bilateral filtering;structure preserve capability ;region adjacency graph;region similarity
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Fig.7 Comparison of filtering result ( o, = 20)
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Fig.8 Comparison of filtering result ( o, =40)
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Table 2 Stastics on PSNR

Barbara( o, =20)

Barbara( o, =40) Camera( o, =35)

JE % i PSNR/AB 22.40 16.49 17.86
GF 22.62(00.98) 22.29(35.17) 22.34(25.08)
BF 25.29(12.90) 20.26(22.86) 21.91(22.67)
JEPE 5 PSNR/AB(R/% ) GBF 23.82(06.30) 22.82(38.38) 24.69(38.24)

RBF 25.79(15.13)

23.12(40.20) 25.29(41.60)
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Fig.9 Comparison of Camera image’ s filtering result( o, =35)
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Fig. 10  Comparison of details in the image of denosing result
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Fig. 12 Further comparison of experimental results
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Table 3 Stastics for experimental data based on Fig. 12

DBF 26.03(37.48) 7252 1%
MBF 25.70(35.73) 6.9 1
RBF(s=2) 25.96(37.09) 3.7 1%
RBF(s=3) 25.96(37.07) 4.7 %
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