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An Adaptive Spatial Distance-weighted Vector Median Filter

JIN Liang-hai, LI De-hua
( State Education Commission Key Laboratory for Image Processing and Intelligent Control, Institute for Pattern Recognition and
Artificial Intelligence, Huazhong University of Science and Technology, Wuhan 430074 )

Abstract Vector median filter( VMF) is a kind of traditional and highly effective vector filter which is mainly used to
remove impulsive noise from color images. But it doesn’t take account of a fact that the pixels located at different positions
in a filtering window have different influence on filtering effect. According to the human visual perception, even though two
pixels in a filtering window have the same color values, the one that is closer to the central pixel should have greater
influence on the central pixel, and the other’ s influence should be less. Based on this principle, this paper attempts to
quantify the influence of different spatial distances on filtering effect by suggesting a spatial-distance weighting function
which is based on psychological distance. Combining this function with the traditional VMF, a new filter, namely adaptive
spatial distance-weighted vector median filter (ADWVMF ), is proposed. The experimental results show that the new
ADWVMF, compared with the traditional VMF and several other representative vector filters, has better performance and
filtering effect on noise attenuation, chromaticity retention, and edges or details preservation.
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Fig.1 The curve of w(r) (k, =1.0,k,(w,p) =2.15)
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ky(w,p) TR AR ORI w FIBK oh e 7= 9 BE p 19
PR, — M, 7E R E SR R AR SR MR BT, AT
Wk, (w,p) Ay BSE A, 30k, (w,p) =3.95, HAX
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Tab.1 Suggested window size w for the noise density p
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(2) 13 — 4 & % iR £ ( normalized color
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W, XER[13]EX T —FMES ALBIM—BH B4
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> 2 NAE,(x,9) 1,
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; 721 1E; (x,59) I,

EL(x,) =[L" (2,91 +[a" (%,9) 17 + [b" (a,
y)] P AE, (x,y) =[L" (x,5) -L" (2,9) 1" +[a"
(x,5) —a" (2,5) 12 +[b" (x,5) =b" (x,9) 1
HAr L (x,y) " (2,5) b (x,y) RFBAT HIA B
FEHBERR f(x,y) 1 (2,y) B EXF L 0" b
ARERIKER, L (x,9).a" (2,7) 5" (2,)
RFFEEER £(x,y) PO B JE 258 vk o 28 08
BRI ER () TE(x, ) RREXTF
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T Wik ADWVMF ¥ 68, AT R T B4
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(b) B 25% IR
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Fig.2 Restoration results of different filters operating on the test image “Lena”
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Fig.3 Restoration results of different filters operating on the test image “Peppers”
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Fig.4 Estimation errors emphasized by a factor of 3.5 related to the test image “Lena” degraded
by 25% impulsive noise under the following filters
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Fig.5 Estimation errors emphasized by a factor of 3.5 related to the test image “Peppers” degraded
by 25% impulsive noise under the following filters
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Fig.6 Comparison in NMSE & NCD among different filters operating on the “Lena” image
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Fig.7 Comparison in NMSE & NCD among different filters operating on the “Peppers” image
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