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Mixed Filter for Image Denoising

GUAN Xin-ping, ZHAO Li-xing, TANG Ying-gan
(Institute of Electrical Engineering, Yanshan University, Qinhuangdao 066004 )

Abstract The conventional average filter and median filter have different filtering characteristics to Gauss noise and
impulse noise. In fact, image usually is corrupted by Gauss noise and impulse noise simultaneously, so good filtering effect
cannot be obtained if we only use average filter or median filter. In this paper, a new mixture filter method is proposed. The
proposed method first classsifies the pixels into two classes, one is the pixels which are corrupted by Gauss noise and the
other is the pixels corrupted by impulse noise and then average filter is used for the pixels corrupted by Gauss noise and
median filter is used for the pixels corrupted by impulse noise. The simulation result verifies that the proposed method is
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feasible and efficient.

Keyword average filter, median filter, mixed Filter, membership function

1 3

il

AFRR BRESESE AHATRLRE
FLOARERAKMREN TR, i FHTEBY W
TEREHWBERSR, @i, £ — S HTHEEN
B 557 AR AE R AR R B TAEZ i, R A8
YT ERLORER-FEREZNTLEL R,
HATEM A B, SR Bk A b (A R
B RERERRIT . B R g
R B £ A, 4034 (A 98 U5 B0 X G 0T R
Beug i 2 R BBy, T X Bk o R ) R B HIAR 2 5
AR, o (B 5 B X Bk o R 7 B 2 MR R AR, 1

L TE AU TES R I A (2002209)

1607 58 :2004-04-19 ; 2 [l B # :2004-11-20
B 1EEE I BT (1963 ~

MNEHRENERENBE, FERNA—HH
HFH— WU, BB T HBHARR, 103
HR 6 1R F B RE A O B0 AR T 3 o 349 16 98 O 3k
157 S s SCRR (7 ] U SR FRASERE B AR J7 ¥k X 34 {6 08
BEE BT B R [2,4,7,8 R B & R AL A
X E BB BT TS, R[4 R T —F
FHNELERBEE OFRRB/DERE, BH#T
HAERHLH M I BB UM [B I R T —ME S
EANEBEARPE, REHARBERS 4 4
FRAHEEFENMNREZ ), BHT AR A
B BRI BT M IFH S B P AR R
F B — MRS HEAT P4 o R SR BR B B AR 40 BT R T
FHTEREAZIAWMBAENFRN T, B

), BB, AR, 199 ERBREIL XX AHBHBLSHAS BT %M. HETENE

BN EEE BB ATM M4#EH . E-mail; changxiangtt@ yahoo. com. cn



34

CRFTS ARERESRE B 333

U, B R FAE AT — P BB AT 5 RBUR A A X
Bl o & AR BIFEA 7 BhHe 32 Bk b R 75 R 34
BEHROBERX ST, WG X2 AR %SGR E
RERRAFB BB 3%, M2 Wit L, 2BBE
IR BR . BT, AXRE T —FREESK
ZARUFREGRERAARAERNRES, B
MARBRELRRARNZEHRFELBROBR
PR R TR R K, ARG X E 100 LA X 5] %
FREOUBBETT ¥k , T H, % 5K B i B R A Bt R
T A LE AL, B kBT AL B i B R R R A

MEEEHRRE T —ERREN, B4R
FHRT LR,

2 HERKEESN

P R R U B IR k o X R B
4 BERALAWRERKE K FHERAF N
BRI, S4B B OE 9 AR AL BE R Ax
LAY 4 SRR A2 BATEE B R 4R r MR A 8
WA 1 B o

- IRCe
J—. [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ [ ] [ ] [ ] [ ] ®
2 [ ] [ ] [ ] [ ] ® [ ] g [ ] ® [ ] o
T @ . T a .o
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] ® ® [ ] [ ]
e O ¢ o [ ] o [ ] [ ] [ ] ®
[ ] [ ] [ ] o
[ o [ ] [ ] o [ ] [ ] [ ] ® [ ] [ ] [ ] [ ] [ ]
® ® [ ] [ ] [ ] [ ) ® [ ] [ ] [ ) [ ® ® [ ]
[ ] ® [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ® [ ] [ ] [ ]
(2) 4488 r=Ax (b) 8 4838 r =2Ax
B 1 448708 4B,

Fig.1 4-neighbour and 8-neighbour
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Fig.3 Filtered outputs of the improved noise image of Lena
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Tab. 3 Compare of R of FWA and AMF image of lena corrupted only by salt and pepper
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0.007 0.2427 -6.3055 0.011 -1.3551 -8.0428
0.008 -0.2177 -6.5938 0.012 ~-1.6772 -8.2493
0.009 -0.6601 ~-7.1198 0.013 -2.1315 -8.7668
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Tab. 4 Compare of R of CAF/CMF/FWA/AMF/MF
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¥ : CAF; conventional average filter( f£ 23 38 3748 ) ; CMF; conventional median filter( f&4E (MY 58) ; FWA. fuzzy weighted average
filter (BRI INAIGE I P28 ) ; AMF . adaptive median filter( B & M F{H I IS ) ; MF: mixed filter(1R 4 M T 5E)
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Fig.4 Filiered outputs of the noise image of Lena

%5 AAT, HXEEF R HE £6 FET, HUEBETR WA
Tab. 5 Results of R with different T, Tab. 6 Results of R with different T,
BWET, 3.0xM, 3.2xM, 3.5xM, 3.7xM, 4.0xM, RET, 0 6 8 10 100
AR E A%

-6.8752 -6.9192 -6.9843 -6.9196 -6.9040 -6.8176 ~6.8805 -6.8843 -6.8847 -6.7019
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