LADlEE0]

HA|o| 22 olgd 93 HE 93

-

2 o
5 @
1 Ae 4 2% EB 9L A% A 74
2 o4 B4 BHE 99 54 74 5. 49 2=
Nz TR 6 B2
3. Zd dA
o ot 1. ME
4L 7

sAolRg olfF 94 A W 7, 3
= A, HaFE, beA ' FA

@ 94 39 B4 A A2 PEe
e zizke] =As) AR A7 M2 o
HEHE 2HAE (obusy S48 7% 24 du
WLMS (Weighted Least Mean Squared) 7|32 A
aate] A, 2t g A9 1ES A
gl A AFES HA 1 (fuzzy miles)?
A A (antecedent clauses)}& 743, e
L gel= A7 A (consequent clavses)&
% AZAY WA P A2ue F
B g zgd Jss A4EH, 2

R LTS

_

rlo 4 e
Horforfe g DY oon ol B2

e}

ok b

HEEE Az e Z2AEG o
A Ay de dAd A 5
At AT Bk olE ol g HE

1
o 7zl Wl PaE vasc

T

o2 O

ad
7,
QL
=
do
i
o
Mg ¥ o

A} etk A%

ol zdle b,

A NI F
RHe gus o

o AL o
o,
1.1_1
=
=
i)
2
i
Mo
=l
|o

oo |
=

Z=0]| 4] anisotropic

3 22 wag dgi o

o o

{

=2

e,
A
L
o
)
|
e
I
-
Shid
o br oo X 2

5,
o
=
L
b



94 ARAD A3E 62 (1996.11)

SRR, A e AER g 2 g
Wz Hes 29 wojop e, ddg, o4
290l At =o)l=E xFslu oy, dE
FElel ZRElo] Hgsolol gl ojzig Ho
ke 207 9 484 A7 rEe Aed
o &, gE ag ey, 2R AR geiy
Ze gtael] A9 B8E 49 F4Es Aoln
a2y, 2 gkl wel 2 delE A

g Ao 2RCEA @ sheAel T, o
P2 A5 Yo Y e 5717} o
HEh olEE BAE FHI0) el o) wE
AAE, HAclee A48T AL ALRD. o
A2 glE, A8 S1Ee) B4 74
g P, 20 AR BHE 29 2g
FAQL. F450] AANDE, 4 oA, 2
€ 2@ ol 9, 2 3=

7 %R 424 g3 2

£t ['U'
i
He
o,
T

=

RS, 3R 72 Aadl g 2
2k3] 473, EﬂoPE] A= 7He 2AS A
FE B3 e disiA 21EE A 7 g
= & WLMS o 9ste FE=3H, #)gt
|
i<l

o] Aol AAH H 7H Az Fx)
wala 7lsdch dEH 73 Arde o
3 g

T2 ko If (Conditions) then (Action-k or F)
84 F 2 FAHE Ag F7b 9ltla A5,
% a4 RoE 2H9E 2980 e,
A F7L 34 Agel 8838 vE 7% ZE

EE TAHETH, o]z L84 upebA] 2F o
EH7L HgFolot sl AYs 2ANE dAs
H ATk E}EW 3 A2gE ol 2y A
AL T3 S8 webA] A9 FAE rE T
Sha, & e dig dg 218 dyals 7
Heg g 4 gk 3, 94 Aug 2o
TAE 49 7] 95T FRF A A" A
dire, BE 8d aatHe nY FE el
Aol A2l Erbwelct dR, 233 zE 7R
e sg 7aat e, 4 drse H#e
2705 AEskA 437 oAdy A oz
o]2lg A 7 HHE o]Eolzt Tt
AdE = 3] A2y 7B GxRE

‘ﬁ,7‘:-]| e If X“ is ALI ‘?B -

Xin 15 Ay, then B,

T Xy s A, P B

AZIA, A kAT FRle] A 9l WSl
AfE ¢lo] YolBolnu, R kylal 7o &)
ohs ddela, No 9]8 Wi Ao, o
£ AT (aggregation) W4z [6lo]rh dH R
712 s 2 2 gl3, £ v = el
A2 749 = = gtk vk R8s 3
Frojztd, Aokwl FE]e AEAel Alage
FrEo R AMEEE dEE gAE el
o aefu, diREe] A Ae Sgela]s

l

=

is
i (‘Lo

e
mE ol o

__,_.
o

28 Woleg b ¥ i1 web, B
549 sle A pH FRE AU S5l
=, Fk= Zadeh =9 [7] oM 23 32 #Ie]
H 5 ¥, Sugeno 29 [8]o)A] xH HF
7k B a5 Ay, L uldy gy o
L e ® g gl

AR HA A A2 oA, if-then-else ]

2
= ARRTCL YRR oE, Ml 3
N 99 Wg 713 73 wolae thgn 2o

_4 LI X, 3 A . B X is Aw then F



‘H’iﬂu M I Xpm ois A ..
-Ff-i] M+1: Else By

XMN is AMN the]’l FM

oA 71x, Fe © ki 130 E8 S EAISTh
oo A e 27 59 Bt AEE
B pAs, kdd 189 A R e
Qud U 34 2H Aol AolTE Ax 9
AvE 27 BASE, HA 73 249 4%
A4 gEe dew 2o

Y = (et o F), .y (o) © Fuaal)), (0
o 714

e = (A © Aw) .. (A © Aw), i< k< M,

el = 1 - Max {ci).

<= e A8 (defuzzification) ol 7]
e F¥ A A {composition) 2.¥go|H o]t} [10].
AN emeolH e 318 Adsw, o
W5 g2 WA (Weighied Average)S Al
s, L4 29 e Zo] A4 drh

Y =2ker-mn CkFifoy 2)

iﬁg

3. 2y &4

B FE e FoR As %oﬂ*l 7H
YT Z2ER] (obypers 53
Z AT F ol 100, - KnE %«‘J i}i
o] Fd gage o] &l gelEtm il
A7M K Pele) H4F Yedth Foldl 3
29 ode] d@ie chgd 2e =24 FE
Hrugosn 249 £ 9k

J =B gy @X) - 100V 3)
fjv FH8E Xisk Fd 84 XE vindhe ¢
H4 (membershp) AT S viebdch 2y g
$7+ F 2o (ellshaped) o3 715,
A ghel T4 st FH g Apels] 9
o] #uztel Azl 4611 ZABrka 7Hge,
e wpzE dud P

ty =y expl-{IX) - ch,nszm, (4)
A 7141

2

szl &g o] &3 4 Ml 95

@y = exp[-’X - Hjia}
T}l 8 (parameten) £, &= AAY deboE e,
Foj7 =g Mg o) il Hald) g
A 2=,

IZ (Xl diske
A& T 4 gtk
LX) = w a1 A S n (LYY )
o 7]4

MRS S thew 2o

dyf = (@) - (XY

dje] 8, B 520, 54 X O 7lEAe
F4rh Ha, 2o 001 B} Uma A5E,
7HAE ‘**7} b &8 A dAE
A7 Byt Qo

e 5 Fod 34 240t F ghd
=2 EgYolel= sbgdtelA =8 2lels) W
Tl B4 Ba ZAH7t o)z gad Aeds

Agd £ gnh wPA, oled ALE A9

i

Dg 2ol Bed F07 24 fa =
o=y AvolE teT 2 AL AU at
o= 24 gasl e uAET

pnand .. oand g and .. oand g
md QA el LA BE DA g
THE # 9n 3 30 F ok 38, F
sk H AsAE wddh Foolw 492
2%, Awse 24 BeE oed B,
T=Hriney ®
olE HUEEe KX)e
T = Zetmn g (Y BYIOGY Zpame 5= (B (D
i HS7E ad A2AZ Adahd, 58
e
¥= Fainpy (8
o] =1, iFHE HEe
IG) = Zpn oty JANEY Zpan Cup [B) ()
g8 5), (7, T e FA2 [12]0] A
3] dnso] glvh 43| AAEld, HEH G)=
of 7] Bl g2 A2 SAE AR (sharpening)
St B R, gE e s we|2E



%6 ARAE A3 63 (199%6.11)

AAE7 s, HH 9 dAS &4
714 3 2Fdde a9t ek

270 Y (scale) HEtnlE S T4 B4s)
T Bkh Alold] agle] g o) BakS
Efjo} sttt o] 7kA] ¥ 2~Eobust) &
hHol  glA|wH12], o] 7]A=LS (Least Squared
Eror) W1 WLSM (Weighted Least Squared
Method) WS 4% LS 54 g

1= Zaa8, - 4 (10)

o5 HagEle HFA A= dfd HEAH
gt

o, B

B = N1} Zpn ) (1)
WLSM2| 53 g

I= Sw wil Bi - 0 (12)
ol 4=

A1 = Ty WdyTDen Wy (13

AeA] wis diEe] 7 e o]4-F RWLSM
{Reweighted Least Squared Method)E AT < 3
o [12]. 2, FEl2E (heurstic) 3 HPYoR
AAFUl4E (exponential) T4E vl 71a] A}
£ 5 = gloh

wij = exp(-di’ju), (14)
714 uE dfe] FiEF) el

Xl

x| AL

= O
O—E—'r|

ol

4. OlAl

Ao

rol

F Bfx| 7

A3GelN FEF 2 Zeje 54 A
Aot 4F o, YBL kolzd] Ei
U "HH (N2 ¢lA F9el Ham, oA Ay
5 &ddle AdE 2Y ach g, 2¥
G 0, 22 OF AHEE A FHeE)
A A9 2315 dAsloop gk dEAoz
234, #59 gl e oA S4c] ol
olgHof gtk A 5 F& 7PEE o)z
A3 Rt ahebs, oA 54 F25 4
Sl A5 P 2en, 2EEL G4
AE-E 59 T sHs4el &t b, Cach
22 gl golA "k o)2d olfE, o] =R

mHH
0

[y r

M = (UK)EJ-].Ns j=i M

K = i g
2, A 7€ M2 24 49 29 Gad ¢
H4 (compatibility)- VEbdITE o] 7|F5} A3
AN FEg FHE o) &atd, A2EeA Aotw
w7 [ g U WY A2UE 75
& Yok 2] 2 9z, ot e Y
NeRE FEY 4 U5

AL K M is small, ¥y =% 5, e (L) 800
Jmt =1 (1 B).

T2 I M is large, y2 = Zw (uey £ 80HX)
/E]'hN (#11 fﬁj)

T3 Else, y3 = Tyaw pyl - dyf AU
[Zin yll - &8

Ao #olE small 3 largedt] tjst w4 &
EM(0 M DEelr F Bdh 4 aha
of tHet HFH e ey zto] A=Ak
I35 = ZJ-I,BC}J}JEJ-J 3Gy,
et g o]z AATE Y3 FEYLS o
b, the s 28 FH-E A 4 gk
THEL I M s small, yi =F n, ye (f 811 1,
= (U8
TF=12: Else, v = IX).

d



A E ’S*‘ET}Z] W gas 2Fgse 2
el Azde tes 2o
TEL I M is small, ¥ =2 w, =1 (1 B000)
Erl Ns J=t (U :8])
T22: I M is large, y2 =2-unl 5 /B IKY
2 n Cay fA))

olelgh Hely Al2FlE 291A] 4 (range image)
-8 A Aot

5 &

ook

2}

AN Aes d8Y Axd F Aws)
Y Asde 49 BAE 22 1604 B
Foh 4A% A3 2% 2 JlE 2xEERe)
Wlw AL [z ekt drkagies 97
9 At (Lena) Golch agIWE ol 3
B T e AW Zadsd ofs) 44
J5ick

I(x, y) = 0.95N(0, 225) + 0.05N(0, 10000
AALe), 1d), 13 le)e TITIRl (median) ¥
B, SaintMarcE B [3], 22|32 Ate du)E

S 77 Bef Fo

6. H=E

A =2e] AxE E oHA FHE o8
W FH WY 71*&% Adsln HF As
Hol F3ch 5% fe}fﬂ'sﬂ 3 des e
Feel el Eﬂ'ﬂ 222 paly gusty
o ZF 2E7E HE ook @J 27% FHA de
Hele= 214 SRS AT AaHe 9

& 7 gE 899 xgd 994 FHA o
e A e Agikn $54 de 94
Hel #ETile AN,

HoEs

[1] P. Perona and J. Malik, “Scale-Space and Edge
Detection Using Anisotropic Diffusion”, IEEE
Transaction on Pattern Analysis and Machine
Inielligence, Vol. 12, No. 7, pp. 629-639, hay
1990.

[2] M. Niizberg and T. Shicta, “Nonlinear Image



Q8 AwAzE AW 6% (199511

Filtering with Edge and Corner Enhancement”,
[EEE Transaction on Pattern Analysis and
Machine Intelligence, Vol. 14, No. 8, pp.
826-833, Angust 1992

[3] P. Saint-Marc et. al, G. Medioni, “Adaptive
Smoothing: A General Tool for Early Vision”,
IEEE Transactions on Patiern  Analysis and
Machine Intelligence, Vol. 13, Neo. 6, pp.
514529, Tune, 1991.

[4] X. Li and T. Chen, “Nonlinear Diffusion with
Multiple Edginess Thresholds”, Patiern Recogni-
tion, Vol. 27, No. & pp. 1029-1037, 1994.

[5]1 S. Peng and L. Lucke, “Fuzzy filtering for
mixed noise removal during image processing,
Proceedings of the 3rd IEEE Int. Conf. on
Fozzy Systemns, FUZZ-IEEE °94, Orlando,
1994, pp. 89-93.

[6] T Keller , R Krishnapuram and F. C.-H.
Rhee, "Evidence aggregation networks for
fuzzy logic inference”, JEEE Transactions on
Neural Networks, vol. 3, n 5, September
1592a, pp. 761-769.

[7] L. A Zadeh, "Ouiine of a new apptoach to
the analysis of complex systems, IEEE Transac-
tions Cn SMC., 1 (1973), pp. 28- 44.

[81 M. Sugeno and G. T. Kang, “Structurc 1
dentification of fuzzy model”, Fuzzy Sets and
Systems 2§ (1988) pp. 15-33.

[9] F. Russo, “A new class of fuzzy operators for
image processing: design and implementation”,
Proc. of the 2nd IFEE Int. Conf on Fuzzy
Systerns, FUZZ-IEEE °93, San Francisco, 1993,
pp. 815-820.

[10] Kosko, B., "Neural networks and fuzzy syste-
ms”, Prentice-Hall, NI., 1992,

[11] YoungSik Choi and Raghu Krishnapuram,
Image Enhancement Based on Fuzzy Logic,
IEEE Proceedings of International Conference
on Image Processing, Vol 1, Washington,
Ociober, 1995.

[12] YoungSik Choi and Raghu Krishnapuram, A
Robust and Fuzzy Rule-Based Appreach to
Image Fnhancement, IEEE Transactions on
Image Processing, to appear.

EH E 4
1985d Al Axge &y
1987 HAI) &9l Ay Ea)
9 (84
19881 A= 7|FAFA @7
19961 University of Missouri Co-
lumbia ZFEIFE (4]
1963-@7) A% 4 GelrdeldTh A7y
TRl A M, HA o, Y 24, contam-based
indexing 3} reirieval £ ©]-2% VOD, Digital
Library 58] 2-& R0l



