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(fOb)(s,t) = min{f(s+ x,t+ y)— b(x,y) | (s+ x),(t+ y) € Ds;(x,y) € D).
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Linear structure elements

1 <k <min{Card(B)/2, Card(B2))= min{ 1. 5,2}, k=1,
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F'p(j),e(i)(m,n)=[(Xmn)-Bpm,e(i))eBp(j),%)J(m, n), i= L2 j=1 (2)
P(I)= exp(- I/XI}),
(I = %(Fp(j),e(i)(m, n)+ Foiwn(m, n)),
I= Fuj.o)(m, n).
,j= 1. P(I), s
Dj).ai(m, n) = 1= p(1), i= 12 j=1
Sy (m,n) + G (mon)= 1, = L% j= L (3)
1
=2 ,
Yo omn = .. 1z= (9w Foi o + S i air F oo ) (myn),  j= 1. (4)
(2) 2 : 1 <k <min{Card(B)/2, Card(B2))= min{ 2.5, 4}, k= 2,
Fupp.oisimnm = [ (X(m, n)o(Br, B2, k)pi)air) * (Br, B2, k)piir.ai](m, n), j=2 (5)
Fogranmm = [(X(mn)* (B, B2, k)piro 2( B, Bak)pinoo [(m,n),  j= 1, (6)
,i= 1,2, 3,4, 1 , (3), Wi, 000, G i, j = 2 i=
1,2, 3, 4. 2
i= 4
Yo6)imn = % Z (Dinui Foo.om + Sy wi F oo )(m,n). (7)
(3) 3 : 1 <k Smin{Card(B)/2, Card(B2))= min{3. 5,6}, k€{2, 3}, 2
s 2
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Fig.2 Denoising effect using different filters
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Tab.1 Speckle noise reduction effect

ENL EPI
110. 952 0 20.872 0 28.2580 1. 000 0
Lee (3x3) 110. 648 8 16.180 3 46.764 9 0. 748 7
109. 234 3 14.121 0 59.8394 0.7216
108. 797 7 13.021 6 69. 808 9 0. 6556
(k= 12) 110. 184 9 12.699 1 75. 2832 0. 7187
(k= 3) 110. 000 8 12.850 8 73.2709 0. 709 3
(k=2
4
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Omnidirectional Weighted Combination Morphological
Filter Based on Soft Morphology

ZHENG Yu-yan, HE Jian-nong

(College of Mathematics and Computer Science, Fuzhou U niversity, Fuzhou, China)

Abstract: In base of generalized omnidirectional adaptive weighted combination morphological filter, the standard mor
phological opening and closing is replaced with soft morphological opening and closing in this paper. And with new struc
ture elements and k, a new method is used in speckle noise reduction. A omnidirectional weighted combination morpho
logical filter based on soft morphology is proposed in the paper. M orphological opening and closing in omnidirectional a
daptive weighted combination morphological filter is substituted by soft morphological opening and closing. Then, we
compare this new filtering algorithm with generalized omnidirectional adaptive weighted combination morphological filter,
omnidirectional adaptive weighted combination morphological filter and lee filter by means of experiment. It is shown that
the new method is more effective at noise reduction and detail preservation by experimental results.

Keywords: image processing; morphologic filtering; mathematical morphology; speckle noise



