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Abstract: A new filtering algorithm using generalized morphological operators and fuzzy logic is
proposed for suppressing speckle noise in images. Generalized morphological close—open and open—close
operations with a directional structure element are used , and the several filtered versions with different
directional structure elements are acquired, then computing the fuzzy membership of the versions’ every
pixel according to the designed fuzzy rule are computed. The final filtered image is composed of all the
pixels with corresponding maximal membership. Experimental result proves that performance of the pro-
posed scheme is superior to that of lee’s filter, F.Safa’s algorithm, weighted morphological filter.
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Fig.1 5 points 4 directional linear structuring elements

[ ]
[ ]
[ )
o XX LXK
[ ]
[ ]
[ ]

[ Y Mol N AN J

M2 74 mARHEHTR
Fig.2 7 points 4 directional linear structuring elements
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H T B E A
Y(n)=(X(n)oB ) B"

Y(n)=(X(n)eB ) 0B (1)
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Fig.3 Definition of triangular -shaped fuzzy set

RIBIBBI, TUSEHBEIMEEHRE
BE AR 77 T T 25 ok D AR AL J ) 8 AN A A0 1R AR
REFTUBOTE SR, RN RRENRBE,
PR BE BRI R R ARG b TR 51 |

Z(n)=Yyuxicim (0} i=1,2,-- .8 (4)

A CIRRFITHEEERERAME b
BENREE, EEEFLT,Z0) T 8SE Y(in), i=
1,2, 8 I, HE AHSWEFEENERLT &
GHBMBREREN AN E 2 BEEARER
09T B A BR T B A R B e

2 XBHER

BB T B R AR S R B A A L 9
H5Lee UE% 4% F.Safa 58 f i AL 4 08 0 & o3t
TT7 8, FE®Ny 271x404,8 bit K EE® A 4
Fim. S BB ARAE .1, 5L .05
B, 5 TR, Lee Y& 2% F.Safa 8 M AU &
18 The AL A T P OF 0 B R R LA R
R E Lee WEHAF DAL 5 08 I8 50695 T 5x5 93§
B, Lee Bk 4% F.Safa B MBS EE
BV S &5 5o B s 7E /8 6~T8) 8 o, 4R g W
S AL QL E A TR RS E R EE
mE 9 przR, RiE,# T

B4 HEHS
Fig.4 Original image

B5 MEERE
Fig.5 Noisy image

M6 Lee MEMALMMMR M7 F.Safa ¥ ikibmp g
Fig.6 Image filtered by Lee’s Fig.7 Image filtered by F.Safa's
filter algorithm

4

o RXHELENEG
Fig.9 Image filtered by the

He mMREEEEN
b E i B g
Fig.8 Image filtered by weighted proposed filter

morphological filter algorithm



#14

AigF AT/ A BARAARBIROKEERF 74

83

—

£1 BERGMLESEKOKRAENN NMSE
Tab.1 Speckle-index and NMSE of noisy

image and processed image

Noisy image and algorithm Speckle -index NMSE
Noisy image 0.3032 0.0795

The proposed filter scheme 0.0378 0.0042
Lee's filter 0.0417 0.0056
F.Safa’s algorithm 0.2159 0.0617
Weighted 0.0688 0.1534

morphological filter
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