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Color Image Processing using Fuzzy Cluster Filters and Weighted
Vector @-trimmed Mean Filter
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ABSTRACT

Color images are often corrupted by the noise due to noisy sensors or channel transmission errors. Some filters
such as vector median and vector ¢-trimmed mean filter have been used for color noise removal. In this paper,
We propose the fuzzy cluster filters based on the possibilistic c-means clustering, because the possibilistic c-means
clustering can get robust memberships in noisy environments. Also, we propose weighted vector o-trimmed mean
filter to improve the conventional vector g-trimmed mean filter. In this filter, the central data are more weighted
than the outlying data. In this paper, we implemented the color noise generator to evaluate the performance of
the proposed filters in the color noise environments. The NCD measure and visual measure by human observer
are used for evaluating the performance of the proposed filters. In the experiment, proposed fuzzy cluster filters
in the sense of NCD measure gave the best performance over conventional filters in the mixed noise. Simulation
results showed that proposed weighted vector @-trimmed mean filter is better than the conventional vector ¢
-trimmed mean filter in any kinds of noises.
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A s WE g-rimmed W Pejoll
delel x; & 7FeA Wi A (13)3 2k

sum— s;
T (n(1-20)— (s, +s,+
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ol gk A(13)eld Exe 7Rl o) 1o] HA
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G2 Alzle] Aok e, HE rigekiMe &
Al HA aggregate ABE 2= FHAhE FAsh=d
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714, m & [1,0)& ==K fuzziness)d] A%
& vehark

. o8 3 A

2 =EdAdE At "HHEY ARS 9rlsb)
A et S PAVE TSI, 256 X240 =
2| g} o34k Lenna$} Mandrill, Peppers5-& 7}A|1
AEE Wekck 29 AL AN 9% AlA
A p=0.50]ch AlY Amel] iy AekAl Hr)
= 87| AR} B4 7Y 54 F2)4l CIE
LUV #HZAA A4kgl NCD Aol alsigch
=3, FUA]]l Yok Algke] Az o3k Hrlw
3] Hgkeh 423} NCDel 3% o]k

(23)
 where|| AE g = (L—L*Y + (u— w2 + (0" 1] U
A AR)AI  Lou,ve 9 94 Azoly,

L' ", v"e 969 2 A3} 413e)th ¥, 32,
33L& Lenna °J4), Mandrill %4}, Peppers %4}2)
NCD#t Eolvh 232& e} JdA Agatolr, 1
H3L TR AREEellA], 2Rl EgbE ahesl
o4 Lenna <4e] A¥ Axigelrh Ax #AA
Lenna d4te] AY Azt 28197 &9 glojat
geldAhg ade] JAes E8sigik

el JEx Alge] 4% 3¢ e} gEs g
A Hojd AA5g = e wirgk "2t NCD
WHollx] wasle] B B =EelA Alelg =%
gel2e Yele] A} sigeld We o-trimmed
o EE¢] Azbuct de] wit)qke] Aspt sp ¢
Tk, ZE AE odalelx] Aldd sk sl
a-trimmed HF Hel= WE] g-rimmed BT HE]
9] ZAs}¥c} NCD #HHolA <k5g AxE dgich
Aoz #AF A Lenna 34T Mandrill <3
A}, Peppers “3/4dellx #|1El WelBo] dtE 5y
HAE Byck

7h-Alt A(o=15)2] FH3- FFeARE A-gellA

1738

T3 Aes #3487 Y9 NCD #
el wlasle] ¥ w) Lenna 34k} Mandrill A
dlXe & =EM AR A Zeize Qe 7}
=315 WE o-rimmed HF el Askwr} B
o] Aaprl Mukeos $319)7, Peppers 34
ol Ak sEslE e g-trimmed ¥ e
o] Zspt AMFY] Zsuc} ohh oksaigich mgl
ES AR Al HEslsl e g-rimmed T
ge|o] A e g-timmed BF Wel9) Ay
o} NCD @3l fZ3lgich Ajzpdos g u
™ Lenna 34k8] 7% AMFe] A#nc} Akl 9]
2|28 Hele} 3R He] g-trimmed FF 9
5 d#Ar) o 2, eleirlebed e fga R
o] i Awdsle] ®glvh & AMFY A= f344
=5 o] ATl Mandrill o3Ake] A odake)
544 39 dejd mE Awe A g widsl] ¥
FXorh AMFY| Al 24 &7 @aker <l
of §f e "W} F F9ERel 59 dae] el
went Alokdl w4 FelsE "esl s1Eslw wE
q-trimmed 7 Helo] A olajy LEZo] o}
& AEA] Rodel Peppers Akl AT whazpA =z
o8} ke wiAbe] vjehydrl.

E 1. Lenna 94bixe 2 "elEe) NOD3E (% 1072)

FCF
(a=00,
m=17)

Noise
Mudet

VMF

GVDF AMF

impulsive 4%
(n=05)
Gaussian ¢ =15
(p=03)
impulsive 4% +
Gaussian =15
(n=05)

4.335 4.811 12311

Noise
Model
impulsive 4%
(0=05)

VaTM
a=0.1

Vo™
a=02

WVa2T™M

WVaTM

a=0.1 a=0.2

6.620 4.337 6.350 4.284

Gaussian ¢ =15
(0=0.5
impulsive 4% +

7.852 8541 7.835 8518

Gaussian ¢ =15 10,012 9.906 9.902

(p=0.5)

7HAIE A 0=15)3 QE A AHE%)e]) EFE
Hadlolie E39 g g WHE g
-trimmed 7 "ele} wwdle] 2 of NCD #3Ho
4] Lenna®} Mandrill, PeppersS R odAlolla] Aak
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=2 WA geaE Felg 7Reeel We] o-timmed FHUEE o] 43 Ll A

" Hz S828 €el(e=0.0,m=1.7% A%<
7V s, BE AY GAlA A/ AR
2 we] g-trimmed SF Pee] Azk: NCD 4
o WE g-twimmed i Wele] ARy} ofisl
Aek AZEez o) B9, Agd HA) BeaE
"elel 71EEs]l e o-trimmed 7 el Aw)
7t B8 He g Ao uls) okishdct ¥ 1,23
oA} Bedal BB vE We{zeo| Azl 2 sAF 4
% Aok

¥ 2. Mandrill 4ellx4] 2} €652 NCDZ(x 107%)

Noise FCF
Model VMF | GVDF | (o =00, AMF
m=1.7)
impulsive 4%
(0 =0.5) 9.047 9.260
Gaussian =15
79 k .
(p =0.5) 13,799 | 11.693 11.198
impulsive 4% +
Gaussian =15 | 15998 | 13.534
(p=05)
Noise VaTM{VaeTM | WV2TM |WV o T™M
Model a=0.1| 2=02 2 =0.1 @ =0.2
impulsive 4% 5
(p =0.5) 10.735 | 9.26 10.561 9.209
Gaussian ¢ =15
(0 =0.5) 10.904 | 11.597 | 10.888 11.575
impulsive 4% +
Gaussian ¢ =15 13.234 | 13.178 13.138 13.139
(p=0.5)

¥ 3. Peppers G449 2 PejEe] NCDgH(x 107%)

; FCF
Noise VME | GVDF | (¢=0.0, | AMF
Model m=1.7)
impulsive 4%
0% 7610 | 7205 | 14.886
Gaussian o =15 | 11 gg1 | 10.016 | 9933 | 9924
(p=0.5)
impulsive 4% +
Gaussian ¢ =15 [ 13.938 (| 12.246 16.171
(p=05)
Noise VaTM|VaTM | WV e TM (WV o TM
Model a=01| ¢=02| =01 a=02
impulsive 4%
(p =0.5) 8.788 | 6.806 8.572 6.756
Gaussian ¢ =15
(0=0.5) 9.836 | 10.102 10.066
impulsive 4% +
Gaussian ¢ =15 | 11.947| 11.577 | 11.837 11.535
(p=0.5)

(a) Lenna 9 94 (b)) 9~ 4% #8559

Lenna 94

(c) VMF A=}

(d) GVDF Z3

(e) FCF #d7} () AMF A=z}

(@) ¢=02VaeTM A" (h) =02 WeTM Z}
a8 2. J"A A4S 4%9) Lenna<d4t Hely Ax)

o =153 7F$-Aak 3
+-¢] Lenma G4

(a) Lenna ¥ <34 (h)
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(c) VMF A%

(e) FCF 7} (f) AMF 7=}

(g) e=0.1 VeTM A% (h) o=0.1 WVaTM Z=z}

38 3. ¢=150 7FFAIRE 4HS9] Lennacd4t ey A7

j

(b) YEx zhe(4%)3) 7}
2218138 0 =15)¢]
%31 Lennady

(a) Lenna ¥4 94

(c) VMF A=t (d) GVDF 4
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(e) FCF #% (f) AMF A3}

F

(g) a=0.2VeT Z8 () =02 WWeTM 23
2 4, PEA AJE%)+7AE AE{0=15)2] Le- nna
94 dejy A=

V.4 B

2o} e Aeimlel o] Q7ke) Azke =A
G e BEE AT Yol BTsim,
dele) ¥R 243 e} Ak Aished we
A7 uleE 8Telr] dEe] the ok u]a
Be A7} olReAxx Eaigich Dol 4w
W49 WeE sk 718 o] AR W
& Sz el B Gaen whes] Sl
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sl

A A% NCD BN b Jds A4S 4
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At &XoF Asle e} 23E FAsted Qo
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