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Multiple Texture Image Recognition
with Unsupervised Block-based Clustering

Woobeom Lee'. Wookhyun Kim''

ABSTRACT

Texture analysis is an important technique in many image understanding areas, such as perception of surface, object, shape and depth. But
the previous works are intend to the issue of only texture segment, that is not capable of acquiring recognition information. No unsupervised
method is based on the recognition of texture in image. we propose a novel approach for efficient texture image analysis that uses unsupervised
learning schemes for the texture recognition. The self-organization neural network for multiple texture image identification is based on block-based
clustering and merging. The texture features used are the angle and magnitude in orientation-field that might be different from the sample textures.
In order to show the performance of the proposed system, After we have attempted to build a various texture images. The final segmentation
is achieved by using efficient edge detection algorithm applying to block-based dilation. The experimental results show that the performance
of the system is very successful.

FNUE : @AY WM (Texture analysis), W8E MA(Orientation-field Feature), XI7|XHH LB (Self-organization neural
network), HIZAl P& (Unsupervised clustering), $AXMN B (Texture Image segmentation)

8¢ A4 71€ F9 srtolo

g2 ENd o tF €23 94 4d 3 £8d
B d7e Ad ¢ d FS ATE B4dE £ 427
B W 9 477 A¥Ho gtk M 2 dHR FA

1.4 &

Azl Al A28 E AR W] 7tedn] §5H AR
Fol wW$ & JHHRE AFHE ol83A AFLE 9

d 2 A3y fEM gAEEe Mg g5 A
Holt}, ey 71¥9 &% contour), Y(color), ¥7|(bright-
ness), ¥ motion) 59 FEE o] &3 JYEYL FYo
HE A% A AR FZo] v]FH AL W] o
BEo|tH26]. wEtA EA7F Ad AP EAY v A (fin-
eness), A& (coarse), B¢ (grained), F=8F(smooth) § ¢
gy Ao 7wk 3 JAEEL W, A, BF, 1
Hol 94 59 B g4 ols FopiAM #EHE MF

t 4 8 4 gFAdg AR e ae
A 2 4 GdaE AQRE e ue
EFES 20019 99 219, AAlgR 1 2002d 59 204

A W o Z Haralick[1]E @2 9g44te] 23 7o) #4
o EAE off TR VHEE o] §3ld oy, JEE
), 43¢, $44 59 9234 53& AdP e, Tomita
Bl 924 53¢ 94 iAN wEge dues 735
3o, 21714 4 (autocorrelation function)& 0] 884
gl F7148 F&39t Tuceryan[4]2 H23 & B
Abste Hax 84859 7)8HeAQ w3 (placement
rule)}g A9 Egdoz HoYct 183 Chellappals]
¢ Crossl6] 52 Z 8149 ZEE 2 349 o3 3
Ao ojEHolgtE 71A ol FAHQ JHoA e W&
HEE oAz dY ¥EF FHINAY 72 e 5



328 YEXi=T=EX B MIBH HI3Z=(20026)

A g2} gt

2 o3 E Laws ¥UH[7], Ring&wedge €82, 4 7
e W38, 4 fA "E[9], solEH |E{10], o}t
A1 We11], nf9e12], A4 ¥EE3], 33 FIR
gE(14] 59 95 £= 3 A4 g 43E ol
g A7t A n ok ol F "el sk $Ee 94
A A dEE 923 Jae 83 37 AN
ATHE gHY /e, & A} £ T U
AAolth. HIoE Y23 A4& A% FEE 9 UF
Ad UHE 7HAe gy Wad dAdY 44€ 9y ¥a
2R H3H9 UHE Mdsie dhgol #F 928 4],

e 249 923 R st 1fo 44 dHE

Agog dAzE W(nle] 8 A7 HA el

aHy 7|€e dFEe Hazx 8 PEEL I3
WAE d2d i Ao 7d & 53 d23 429
F2o] ofd olF HxAH A Ato]dAMg -FAH
TXA A4 el oF WA % BA HETol
FE EHoIq wetA oY WHEL ¥l & &
3}7b e, AHgA e GAel FolAE F4¢ A4, 9
& 92 A4 5o AA(object) 14 FE7} By Fofl
Ae &8 71 94 e 4 7 g 53, 42
o af "&A A ¢Hgds HE gy PHES
A% HAE H23 HRE olgdto] AF d2H 4
e FEsn dou, AHde A" H2F FEo] mA
Hog FojAe AozA d¥E G¥TE 7HA I v}
How HAAE YHstE £ ATE A o]FA
2 g3 e dAoin

g2 B =RdAE OF "gad G WA 92
A A4E BAez "o ¥ £ oM Arl=
Ay A7 zge) v gge gk & EEHI A=
T HE BAe AGTT ALE FHL2 1H9 H2HIL
Ad WPl ERAPREN FFFEE 2P TF
23 Y=g 9239 FREAes FEsn Az
Y AZN2ZFE ol &3] A H¥AH A4o] flol
03 HAA 93E nxn Ale ALY F9oR £
F EEE viter 3 { B Adst 4 WA=
7t g2x 42 4gdn

EF 7|E dREe d77t d237 A" 24Y 9
ol Qg HEH A4 E 278 BE AFHE Ad @
Aol Atahe A2WE WmALY, HAGHA §4& 7R
. B3 HZ /MY FEEn s #F "W 25 44
€ A% AAY FHosAM 7|9 WM Yo
ANHARE 05 d2x Y ol ERste ©4F HG2H
9z BEE SFE v daFd SN F&8
F gon, A7jzAg AP JEHA A" 4dE FR

E AN 3ad] EokdA o 8871471 ad.

2 @Y o7

el % We(textural orientation)& UF H2H gyow
FE WAd 23 ¥ Hotg 3 FoF 9ad F
T BERoEA Wy gtz A aiEd A
g3 4dg A% 53 d4E€ Y@ =F Kohonen
o o#A At ArzAY NANEY BdL v} g
5 WA N # 229 &Y UESZ FREA JEY
HES fAMe) % 78 F2 wAd LA ¢anddE
ojt}.

21 HMAN WEy 53

g d2Xe 27 B 923 $ge /i3
on FU® [T W, WY BEE, 23U 9y FEE
Ad Haxe A9 daxe FHHA 5H 248 9
gt AL We o dojvt. §3 423 vind H
£A9 At "2 WES FL& EAAYR st 3
w7t d 4 A5l ‘

2.1.1 A3 4&9

UF ga3 M T2 HaF PR F2
7] fEA AR AELS AN FudM B W 5874
A et MEY B4R AW H2ERYH HAH W
G5 &HE Tt I HAH FAo HE T4 9
oo qEgez ¢FErt ol HEHY NP FEHE
FAES 43 Ao B B-Ho] A AEHY A
FE-E FedE Y ¢ BeRn a8y AR
FH ga2Hy YEREE HHE AL oUn. ofF £
datn EAAY 923 4P Feede vE I
gtae SAZRE T # Yo B¢ ¥ 5 ARE
gtel " JEE oAl AT dax zgdoz AW
€ GH3e EAE FEdh

%, AfYEe Fye] 84 A4AET & FE UL
B o] AL QAR AZRIA] o]BAME ALY H$-E Hol
€ 7 drH26) vk W AEY 4L weE Y 54
F& AR RASAT H@ FRFoE AN 7 g2
o AYAE7} e dobd £ Ut w2 Az PEL
Ne A28 $29 44 1Fo] FLE 80| HY of
AL FoizE tdF g2 G4 I o HAE H2H
99 B4, A7), B & T 984 @4d

2.1.2 B%43% $¥YE

Haxe] o8 RN B W¥EE e A
Ask7] sEidE 98 W o= @ A4EY A Ea
G(x, ) WA 2z 4 (D3 4 Q)9 2ol BelETH27]



= tary <19
OA(x, y)= tan ( o ) n
OM(x, v) =V (dx?+dy?) 2

dx = I{x+1,v)—-I(x—1,y)
where | dy = I(x,y+1)—1(x,y—1)

I (x,y) : gray level intensity

714 2 (19 0A(x, = WFZE 4 (2 oM(x, )
= WEAEE Yt 283 dxdt dye 47 ol= Al
Z9 349 ¢, 54 @go 9 Al gradient value)
& AuEy [(x,y)E MEY 3Ad G ol o]
g8l 7% (intensity)& YEFATE

Zt spao] dig P ¥ AR A9y SidE
g olg3A F&3E Ao dWHoY B =FdAE 4
A &xe 58S o7l A 4 MEY Fi 4-ol%
84 (4-neighborhood pixeD)E 8lsled 83 43 i}
o} ZALE Tt WwEgzty wggre] Hax HEgEAE
dojdict, ojuf Azl WEH A AYHE 5 A4
& Add 923 YgEA] udy A A 44
g dax] WEEA Y iy wEe FAT WY F
A 23 EAFE 7HN d2x %49 FEE A¥ FaE
wrolth HlAY Ae F3E d2x EFd gisiA A
# F£9 AAAA vy WA Hole] £4¥d¥ e
EA ogatel A4 A% FaHolm AU nFFe
Hj Ay Aito] gt

22 X7\ =X st MBEHRY

A7NzAg A 2T d8H 4] B2 Ye X
AL S Aol I @ 239 oW VEHAEA I8
T2 %o E&HQ daelFelrh. Kohonendl &3 A
ote A7z S mde FolA JHHEE 289 FAHE
o &l ¥F 7HedtA st BEAAEE A4¥d. 53
AxE oade] JHFTLE A9 4d FUPoE ¥
e 71%E FAEH AL UF HAH JYAM WA
8 g2d ¥ e 888 4 AtH17,18]

A7l 243 §4 Ame WEE 13449, 2348 Ex -
A9 Y $HE A A4 TAL gdnse 29 4%
YEE et A47AM, p-dY 4 B3RS 9Y HEE
e fAH EHE A V10l o ERFTUE ALE
AN & Ak 4 == GFE 9 Aot Y *
Fol daA AgEE e F¢ 98 Hdo] Ad nf
Eqo] olsjM dexoz Fxach AN dopde &
A w29 A AR wWiddA tE 48 SHe s
gul g HE A2dE JHAA He HEHoEE YUY
AEE M2 el &3 ordering)7t ol Foixtt. A
71248 &4 Axe d4F W 9143 % (topographic

HimAL BE-718 FEO AT CHE gaX S48 2IA 329

map)EA 9} §A& FHAY AR oAe k=9 FHFH
A4E 9FEWE afe B HFEh. (2¥ D U
HE FolAe HY FF7F AV 2AE FHARAN T
Zte] F-Fd #Eats A2 FEEHE A& Uepdnl7l.

28/ =8,
@

Rg2 q

23 1

R84

98/ : 2% B

Y
i

(38 1) Kohonen2l At7|22%5(8 BE X

(2" 28 & =RdA A3 23" 99 23 4
€ "9AF o g 7Pl 29 & e oWY
2% Fzo ArzAs WA ETE vepdnh e &
Y8 (FM(- ) o] A712Ag AAFHERY Yg4e2 F
oW 29 %9 Z4 29 xzol U@ A AN T
olgf Z &9 w=¥ e HE FFHE sy 4F
Edg83e AYst A7 b x=E7 7P /AR o
| F77F 9o

FM[1]

FM[2]

FM|n]

(O3 2) dad AgE 8 X7 |=5E sz



330 HEM=R=EX B M-BT X3 (2002.6)

gzt ol ojdd AAHE WY HEH W2y AHI
2A M FAE SEE oguE Rojth 1A FH S
& =29 348 B Agrt o= qA FF olide]
HUE oA 7|E9] dotd HEFd ol HEE v
i 28 2o MEE JH" 2F AL M =E(new
node)& AATLE ojFA A gHd sfElol el B F
Z 959 AE A4 e FIAM s R =9 d4¥
VEAE BT ol AAE FHx UEY wrt
A grBala o]l FAHYE HE 7 HEol nRe A
HEFE EH¥ 73X Z(clustering map)& A4 @}

3 ohE HAN AN B8 AlAY

2 =84 Adste v d24 £8 A2de (29
3% o] B4 &, Ay 23 MEHYA, £¥9 3 94
g2 pA"Y Qith 84 £& dAdME HE £x ¢4
< 8M HAEH 59 A AEFY b A T
EA 3&¢ 3 7 4EY ioNE D Sbd o
g ol a9 mdo] AW Ao} FFTHA oFA
(orientation angle)?} 4147 % (orientation magnitude)s] %
FF ER AEE 358 7 HA sadM F5E EF

EL 949 FUEAY wE 59 d(feature image) &
A48z flaA A3 Ay HEE AN Fol 4G
T EAG w7 By E ¢Addrt

o] wl, 4A4E F 7H9 EAGAHL shie] EHYPEE W
oA 2] 243 dEYAY PR AHEHY, ¢
g Hxaxd A4 T4 99U EFblock) GHE T
steich. a2y 23 A FAolA FdE daH FHo]
o 7le dgax HE¥og Q== @M fragmenta-
tion) ¥A7} A4S A Ak of EAE HAs] HAHA L
e 7 B2 oy ERAE AAE FAM nE 99
(isolated region)eltt 2 <14 A9 & AA £E Fd@
vpAlgke] B3 gAlE sel¥uEs Ed(diation® &%
A& (edge detection)®) ¥ @AZ FAHBch Y A F
o &9 "z 49 BEE AT FEH EE99E
7R A QA B@ Re] giRroitt metd &% HEL 9

@ 2R 99 $RE dAH 89 AL £98 089
3 A& ¢neFe 3L

31 WTUEE 1 32U §Y F§

¥ =il AAjste 424 33d 54 JEe FEL
AgHQ @] wustd Az AEF A8 BUSE
Ao AAL ded " HRAd oA BE A
£:8 BAYT B¢ 924 JYEAE F44E 248
g2 g 7 i digA olkdhe i g%
43 YRAEE AEEie] A JEE g7l A o
gkel W ool HEE JdFEA g8

gxyo] FHEAE 4 (D, 4 (219 Zo] 4-0]% &
of &% go] W Fxe FARE Jite g Astw
e oF dax dRdMe e de 5L
Fgo] sFedtt. a3y 2B A% HiH #H:E(umin-
ance)®] W¥I T2 Foole YFEAY e H2F o
e 7 g2 YWz o & AEde Ml 5 A BE
4-0l% ol A% HARL &A o)X g o] @
o] ol ojE8tr] wie] ¥ HaH FHore
4% oFE H2A AN TFEHE TIE &e
7R, A ME BAY HEFEE 4 (37 Zol €
23 HEEAY FeaS FEFE AAgE Al 1o
Aol 7tEA a4g meigl

de (x, ) =axde(x,y), dv (x,y)=Fxdv(x,y) (3

I(x+1,M+1(x—1,9)
2

where

_ Iz y+ D+ (x,3—1)
b= 2

A7IA a, g 42 HE 3 (r, )98 FF ol Fis
9 ol% #ad o] WY A= HFE& vehdn o¥
A ZMEAE F3AE 499 W7t bE 23 499 F
AF Al HAME FEFEE 2eA RS BF
¥ o o £489 e 423 PPEHE 42 7 A
o a2y o] We AL A beAdL WA ofF
£ 49dM F FAhgst Be dHAMY He BAag

Acquiring

4’{ Gilx,y)
Texlure

Orientation 3
Power Info. I | [ H Cel ‘

Texture Sample

Cell

Image

Grid
Sampling

Orentation
Angle Info.

Nanlinearity

ke

Clustering Dilation

Merging

-..|‘

N

Feature Extraction

Self-Organization Network g 3

Segmentation

(T8 3) Motshs CiE BlaX G4 B ALY



8 Aol A SARE dehle 277 Ak 0@
AtlE HEAEE 1A {e Ao Bk Z&Hon.
gt we e FES AEE aT7E ArddE o
sae BEZEE SHHY SAeR FEA Gy
HE FAAAY A4S Faor doi6]l =¥ #e} AN
HEE Ad 92349 o= RGB £+ HSI 848 7
28 o3 28 2doX 9 Mert 7€

B =RdAE 71&d T8 HaXe) BHEHU ¥F
2t ohvzt 1 e MY WHRE JRE H2H
e 2o &Joz @ "t o Q) gHA
ANE wEzty BYgFE ghe wAdy HEd Fol 99
AT U adol #de] 54 e 00 2567
# o) ge grlel Hido. FF2L 180 degreed] HHE
FEE MY 74 d2d 499 YoM Ho BAEY
& gurape] ol XEA @t 2dn A¥FEE AN
o dax dgsde Hdsh Hageol o] @M &
dol XA He Afd mEME S48 24 L
#Aste] dAA 9 AEE Uk Fub ol o] B
e F A9 923 3% BY 44 HEA gaF Y
HE 48 27|24 MEYAY gHoz Agd)

32 @A} BF-71H 23t

ANzA8 MEQA ¥ HEe SFAEY 2dS
ARste Fas ade] gt Azt 2 T
AsME st A"e] shagoel glojobtt # 7hwAo
ks A2 ARFol Hdd A& Awsta HH LA
ggo] gUT AL on@ct dHHEe] Fd3d T
Mdg Edshs AL Erbedd dgAde a1 530
et £F hesivhe A QEdAde] dAEES HA
7b Aok Ag gulsta, o] HAE HEHAM YHAYE
A dEzE Teshe Aol ArlzAY WA
Bo|ch19]. web B w=EolAE HEER 5o FY
& EXoz gedde 7HAgE SdgE ¢ dE 92
A Wy E4E A7) 23 vEE Ad AzHg A
slzel glgoz Agdte] HuAlH R tF g3 ¢
el AE HaH JEE ERET

3.2.1 5710 54 ¥4

ANzH YEYAL Fdors H2H Ug §H&
Jlgtog @ w¥z AN BYFE SAYYeERR
B Sy (feature matrix)S A4 ¥ te 5FYE
& (28 )3 Zol Fo|F EAYYE nxn A7|4 AR
ROy FEF Z4 BEEL ©UHE A F SN
o FUdH £ MA BE B DAA FEE d2H BEE
e Z4zk BAYE P 49 842 Addh

Bk 1) 829 @ 32 Fe(z 07t 47 ij 89 &
st @& PG o] & 4 B HES A+

HimA B2-718 2E0 AT CIE LN JE 214 331

z23 599 2719 nxm 729 AF7] L2 ByAD
o] ZAM i jo MRS FUHE A7 FE
ZAAIG oY AANHE BAYLe V)= 7} BE9
QAN e aegHog YUY & Y= WUG £39 4
A5E AN dAS £Fo vod JHNHe WAE
7Ha 4 gA Fold AgEo] HojAA He Wiz Fo
W OUR ge dad drow Nudt AR 249 AF
7] gl AAHA 2 AS7] ghe) BEE AHGAY
q% B2 99 dan By on
Z A47) WjdolA oldiEe] & ko] BEdE e 3
o WHAL Yujst QEZd 2 gho] REFTY 2 ¥
#7te Ad gA JRe Yehich getA o A% H)
de aYz ol 4 e go] A7 zAY YELAE
A% BE BLNY UYH EAYE FME DE A
NEE =Y
fmy(k, 1) fmp(k 1) - fmy k1)
FM(k, 1) = Sy (R, 1) fmp(k, 1) - fmg,(k, ) )
Pl 1) fmg(k 1) - fmun(k, 1)

od7)4 L dHGA b MA BE Bk DAY
Zt BAAEE or)sla, 9L WIFE EAYEE Yehdr
a2|n o] HEe & 84 fm, (kDY RE EF Bk DA
A i g 487 #Ee PHAE £FY FHEE
Epich,

Qe BYXE
T ! ot o] >
1
<Bl, ) BHAAS k MW 8% B (K 1 \
«Falx, y) @ Blk, ) @EeI (x, yAS RYY 7
«Fy: A% ogolM G, pRixiel M| T
A0 AVIAY

o T
g2
YUUS BINE  ggy #
T
] 1
1 LA 3
frt T
Fabo W P h
P M C”
. \“v
v Counter Array

(3% 4) BB7|4 BY @i 44 13

3.2.2 923 #37z ¢d dads
o0F da3 A HaAdes 92 T8 T2



32 YEME=D=EX B He-BAH MIZ=(20026)

A7 AHA A oM AL 5 BB (FM(-NE
(1€ 28] A71243 AR 23] Jgoz AR 0],
FM( )& W3zta wgee 943 48 SR &%
OF d23 94 el @& BB EJYPLE Yepd
o} o] BEAYE e s or o # AN 272G
ARB2ge 4 o Foj i, Ego] FHHTE ¢
g3e thF 9daxy 49 4 BB 1f9 ¥2A g
ol @99 T8A E(clustering map)E AA §c}.

2 =F4A T A7IzA NAHEPol & 53
37 AEME < 1>F Zeol B JMA &7 A5 E 4
Aol drh WA 28 39 A WA == 9 753 9
4 ditdez A WA EAYE AF d2F o] §F
P gor s 2§ oF g3 49 BF 9
A EE29 A7(KE AAWL 2ex FA AEFY A
A BET AAEHE EFGEY dA3 $Eo A A
FAo A7|(nE BAHE vt 2 23 M A
73 Apme 2L d2% RH5E 4487 98 A
A D), dFE(a) & 878

B 1) A7|=Hg a2yl ol X7i%

EV A 4 9 v 3
W 27] 3% 98 C=W3 A28 54 93
k 28 27| 44 9a A
n 574 4 27| B4 4ol dA8 £3
m A 73 A5 WAR G238 A%
Dy 57 A% Heuristic
a 8458 05

3.2.3 EE7IW % A
F d2x dHAAL A&HF 7lse] JHA FolH

Y APogiy ES7N ¥#3 FRE G
EE71¢t w3 Ay Fo Y AdAe 7 B 49L 3
9 d2x ehdol ¥HEch 18y FHY dAx 49
Yol = B3t "g2% e eFuU FE Foll 9434 3§
el Bad goo] o7 A2 RARNE SHE FAS @
Agd. o] vHs FAE ] AsHe Az
ARgzgel A9 Al FIRT 1Y EEY o9
A BEd i 23 At a7E

E-27)49r B3 block-based merge) Ao FIHAE
Hel ZE 5 dsiM 4 £59] 401 E5E vad
o £ =8dA Agtate YL £ FAYgoRe 1
d BE2998 Hoste BY HHAE o|&¥th £¥1Y
S BE 37)9 AR WY o= & EE CM(>,))
{0 <i,j £ n—1) | n=block size}] o] 1 X% &
9| 2hist o] G2 Afoln 3 IYeld 2 259
ghlo] glole] E=e] epia 2 g& Fgolth

FYsE 27N FRAEe 23A kY RE EEq

aia HAH 9 B pHe] @ P nHIHE o
ok o= #ogge] nHGYolEE 2 He B9 28
AE da% g B whdd @39 1 g olH
e W¥es YYYe motEd #¥3dE Y #Hdg
E8A E(merge map)el] ¥t 28y & wgozE
nyPGeo] ejvstd FHAA T} FYH o] FIAE
o #FEc aEn ol: $goRL: nYHe YA ¥
W ER THARY o] oz g3drh ojw B A
E "23E tF d2x 4o A d2HE v
ALY o]k BENM 4-0]% EEo] o¥AE
2 e 7T A Ko 5% SEe w7y =i
g 3.

4. AN Bu

FRAEE 9947 sy Ade g2% d9&
FEE HE FEE AA49E 23X Foo g2y
g A% AA999 #RE d8ME Add H23
dqe o] dasrt 23 P99 HFL 4 )9
Zol dntxog ofxl A #F daFoz oA
e FePdE Ed(diation) 94E FHAZ o
A FHgth 471M, Ax FHAEE Y9nstn BE 4 W
¥ dela, EYE JAPTNE Y

AEBB'—"-(CEENIcaa?b for some asAand beB} (B)

EY datol gduEY Haxy FEL A48 AA9de ¥
atE A2$ F8X E(expanded map)7t AR 7))
3 HE dnFe HEse 289 d92x 498 F&
gt o] W HEdE &% 3E <3elFe D. Marr [2117}
AE SHFepAler-71-9-A ¢HLaplasian-Gaussian : v 2G)@4}
g FAANZL E(Difference Of two Gaussian : DOG) ¥
EBHE ALgg

5 4 #

Agtaks oF G923 94 d4e 98 ¢nYEd A4
THHE AN TgE 4Ae Ad H2F e %
dto] HEE HE U H2A F4E AT APA A
48 589 924 932 “Brodaz texture book’[22]¢]
M EHE Aent o HAH g4 £8L SUN SPARC
ULTRA 10(333MHz, 128Mbyte] fla28old A 2-1& AL
#3ih. 2 @A A#PL X-Window 83 stolA C-
dojz TR} TP thF P2HE AR 2Y G4l
SR itd

Y G4 200x200 349 256 #e] HE FHE
AR lEE Y JAeRRYH FUAHY 923



B4 F28& AT A4 AEYe AR 7He 2 HgaEN
AHE I AR HYEsL e s F48 100x100 34
A7e EHGNE AT A Y BRGNS BE-Vu
o] Mg fEA st BE a8 10x10 48 8
10<10 7§e) EEo3 SEF oA 200x200 349
fgao g 20x20 dao sFsls Ar)e) B8] FL)
a3 Hdg g8 7243 dEYas)] 43ge F
Mol EAGGY YT A e BEY 266 1o
dde] FH(10x10=1008t22)8 27 4 Wz 4z slsl
4x4 2719 §4 B, % 167] 228 A SR 10
x10 =1007)E AAAFY. A B2 Asd #Heste
100709 53-8 dlejelzl MAHEY. (18 5)~(1 8)L
HE d2x g5 NadY 7 oA Ay dn 94
el Aoz Aol dueEFY FEALE Ko

53 e84 92U (7€ 5) @%ibE 4T W
74 DY(Grass) A F 7le A =Hax 48 71
A shbe U DOAPigskin® AASD, UniA sht
T QA AZeER N2 7Ho] sHed HaA AE
D15(Herringbone weave)¥} ojul 3t A% D29(Beach sand)
o8 TG AL AR s EY Y Y Ar)
3ol IAe}y] ofufgt F "HAx AHE dide BY
& BRE QAAEE Holr] AHA AU,

EE L B ¥

‘B BB B W

(i) {ii) {iii) (iv)
(08 5) A% 3 -uatn BXal:(a) CE HAX A
Aot | 1 DI(Grass : BHA), DI2(Pigskin), D15(Herrin
ghone weave), % (a)2] (i) Lrekzisl (ji) dhatzt
& B3 94 (b) OE HAX ME 9M 1 :DI
(Grass : HiA), DI2(Pigskin), D29(Beach sand), &

(b)el (i) dakzim (v) Wakzs B2 oAt

(2% 5) (a)% DHXGrass)E vl 22 DR(Pigskin : £ 1)
9} DI15(Herringbone weave : £ )9 &l2x AEo] A
H AHY el o] Hdd GAe EAL DIS HAH7)

HimAL S8-718 2T AT CHE AN Q4 214 333

A Hgos ohe] U4 HY ¥ wAY DR Y2
A B4 2a A @on o daxe 22Uy
AoiA 8] Aol Holn Utk wetM ol e B ¥
2HE 718 A AP 23 HY dgere 4
g ofelgo] itk € WgsA F2& A4E 4
AEFe] ¢5HY (29 5 ()% (e B84 w7y
Eo 54 94E AT BHE BH d4E 92
WAE gxx 3¢ wgstn Ak

0 B
“
L)
©
L
120
L
100 8
o
200

(c) (d)

(O% 6) off &2- 28 ¥ S8 Xx: (28 6) (a9 (a)
=8 % (b) E# K=, (38 5) (b2l (¢) 28 ¥
(d) B& X7

& 43y EAGAAAE Hd o] dE D15 HAH
Aol fzte Aolg UEhY WFRE A G4
E Ao wra U Qe DR H2x Ao
& dhgatolg B F A9 EAFAY zie] A
EA4gdo] A7z s MEAI JHHH v|HA} Z&
gl oA (19 6) (@9 e BE-7uy #3XE
g AT Y FIAEE BYE dad JRYdE
780 thE Az Qdste 29oly nYdd e
WEs ek Wt 2 EE9 4-0]% BEE2S vws=
A E 480 (29 6) WY T EPAEE g
F Ak 2 BHAEE 2E U £ %] uAE 9
23 H49E BEs] fixe FEIL 998 grExA
Rt vk ole €23 g B HM FelFHE
o] By date ALY 4-o)% wWgos § 0PN g3
g 833 ARE AARHEE 7 (@) BF AR €
23 AEoR ERE d9d g &2 1E <ad
& e AW 94E (29 7)) (b B



334 FEXC/EE =X B MI-BH HI3Z(20026)

. e

£l - =, . Sl
@ bl J,-'- l
m . L] - ‘. I_r"_'l
LY L] gl
150 8 o mte >
i . 120 ‘;i-ul

] J
14 P— o rr
1 (] ﬁ_'"_
(L} - (L] -

200 - Sh LA 0
BB @ & 10 1 e 00 10 HO 2 20 0 0 20 100 10 160 18 18 200

(a) {b)

200 M S S 2R ; I 0
PO MW 60 M0 100 120 VD WD WO M g 70 40 0 B0 B0 1Z0 140 100 180 200

(c) (d)
(22 7) MY WA-MF AT HAN G ®4: (38 5)
(a)2) (a) W& RIE o (b) WY B @A, (23
5) (D)2} (c) & RIS R (d) HAN Bt g4

(2% 5) b (28 5) @% FLsA DHGrass) & W)
Aoz DWPigskin: £1)9) 924 J¥o) WiE ¥
gapolct, zejuh o] MYl D29(Beach sand : & T)
o dxd H¥o| gtk D29 HAN HEE DI5S dAH A
Pie oA S48 23 AR @71 Wi Qe &
gton% DI W2d ARH FEHR =g ged (2
¥ 5 (ii)e g7 SRAPINE 1ge Folg BAY
+ go @ AAHoz we d2ay B4 AN
(27 5) ()9 WHEFE SAGLINY g Hojg &
ag & ek

A7 zA4% dEYIA ¢ 923 Add oM
(2% 6) (©% Zo| DRs D29e] d2d o] FUH
deoz BHHH oA A AzUA] T s}
SAHES UE Aotk 8 (29 7) (Dol Ehd AR
H 8% Ay 9 BY FH 9o YINE §BAAE
% AR A& (2 D (b BE B wws
9 YRH 2Ud 4% TV

EF B =R AW gzl Azt AZRIR
B FAE Ay A2dAE FFH7) ANA 50709
Tz dad gl gaM 4Ee AN Fof ALFH A
2do] 53 BAdz ¥HE AY 18T oA A2
Az BRE AY d4GME ez 5099 vaga
g g4oz AF AYE ANEAT A 4¥e B2
Ay Gae HAYRA AAS] SIF HAAZ 4
HENE 7185 2 PERE AL A2dF mngo
ol £4 d2% A4 weo] QHME DAPANA =

& FFe E¥4e 8784 ged 2 2% <& D
ol Akd Aol Aztel AX A} FAE Bo|
i ik (29 88 E & OF 923 gy ¥ 9
EXN @9 e old g23 d4oz % e 32
A2 UHEHE 48 93l

(a) 0]

(d) (iv)
(3% 8) UE oF 23 ol -(a)% (b)= 0|3E HAX MY
G4, (0% (e SHE MY I, ()~(ve &
dfgael BE QY

CE 2> Izt Qialgmelol FAKY Him
5 o] & (Heterogeneous)
#23

% 3 (Homogeneous)
3

¥ =

A%t 229 2 7 18 /A
HYAHE0%) () 30 7 ##) 15 7|
#AHd 93.7% 83.3%




6.3 &

2 =RdAMe bF 423 94 BEE A d24
A4 g 3 oM A2E A H4E AdsA Al
dd BHE V& dax gHF 8 AojM e 4
FEe AdA, e BT ALY ey AL, ¢
aF e HEY T 71Ed AgE BHES] A
qe AEE 7 Utk 53, ALY ©F 2K 44 ¥
A &g gaxe] Wipgoe iy BPPEE I
ERez AMEHA Abde] FojxlE HAPH Aol glo]
SAF wmAL A M tF HAH o] EFH
NE FHe "aA AP ALY 94 dBe FARMA
AdE 5 U

2y AYE A2"EE 2 A EAAS a0 #F 3§
2 ke BF d7EA GAF o g3 3T 5
ez AHgE A W EYNE, EAFYERY
EAYE A4 e A% EA3 B4, g2 H4EE A48 A
712AY ARz T2 44, B2 AYE A &
£a7)9] 44 A Sol ok H2F 94 FUEY F
29 EAle 2 =EdAM 92371 Ad SEIETE o8
ot Aol uebd FFYEe] YE P2 dEM
T OIUEAS 4¥F BERAW 4T £ Yo rEY
A, &, & 2 VWA AHE 92A EHE o8
& & Qo o] FAE ToF UF dad Fate] Bt dd
Bele ts o dg8 FA5HE gAsfor ¥

Bl EALY Az g fF Ar|zAg A3 2T
A B e #F EAE 94 FEH TUEA
£ AAzY Jgos Ao gt ojnf 5FFE
A FEL HaA 4de F4F 2deE LU
FAz FEol goW YHHAE H2H AR WFo] F
7hetm o ogkgie) gl Aol A9 fle HAA
e AL 8 B¢ daFe] vaAby AdE 93
A ARgete A7z g AR 2ge 729 gy e
M= 28 B A F9 et 2ga E57)%
o AYE AT JHIYY BY 7L JHIY 27
g Hgxd oFgel A o TAY HEE A £
E7)9e] AeE AFHoR HEHAY Y s AR
E RS £3F AUt shedith o3 BAMALE &
T B =FdA ALY 03 HAA 94 Y AAY
< OUE 43 I8 dsM 4THA 2HE Boly o]
e A et g o el e Fdd RAes
o g€t

2 =EddA AddE 9F g3 Y £ Asde
FAEEE 7o st RE FYAHAA &8& 7HeA
o] an. 53 €23 BAHE AF HH "9 dAd 3
ol 03 Had GAd wAse Ha2H JES vl
Hor 5 Jhedith EE A4AR B4, e dA

HIRAL B&-718 ZTOI 2Tt CHE HAK Q4 214 335

Arld GEH e FFEY ok g 94, 839 A
&8, A5 BE A9 d4UH #Fof, FIANAY 23
Y HEH A4S, JEeM 88 A58 a¥E A A
Hl 2 59 9 A BoklM daHE 7oz e 9
BN dieg &8 st

#oEs

{1} R. Haralick, K. Shanmugam, and L Dinstein, “Texture fea~
tures for image classification,” IEEE Trans. Syst. Man. Cyb.,
3, pp610-621, 1973,

{21 J. M. Coggin and A. K. Jain, “A spatial filtering approach
to texture analysis,” Pattern Recognition, Letters, 3(3), pp.
195-203, 1985.

{3} F. Tomita and S. Tsuji, Computer Analysis of Visual Tex-
tures, Kluwer Academic Pub., 1990.

[4] M. Tuceryan and A. K. Jain, “Texture segmentation using
Voronoi polygons,” IEEE Trans. PAMI, 12, pp.211-216, 1990.

[5] R. Chellappa and S. Chatterjee, “Classification of Textures
using Gaussian Markov random field,” IEEE Trans. Acoust.
Speech Signal Processing, 33, pp.953-963, 1985.

[6] G. C. Cross and A. K. Jain, “Markov random field texture
modes,” IEEE Trans. PAMI, 5, pp.25-39, 1983.

[7] K. L. Laws, “Rapid texture ifentification,” In Proc. of the
SPIE Conf. on Image Processing for Missile Guidance, pp.
376-380, 1980.

[8] A. K. Jain and F. Forrokhnia, “Unsupervised texture seg-
mentation using Gabor filters,” Pattern Recognition, 24(12),
pp.1167-1186, 1991.

[9]1 H. E. Knutsson and G. H. Granlund, “Texture analysis
using two-dimensional quadrature filter,” In Proc. IEEE
Workshop on Computer Arch. for Pattern Analysis and
Image Database Management, pp.206-213. 1983.

{101 M. Unser, “Texture Classification and Segmentation Using
Wavelet Frames,” IEEE Trans. Image Processing, 4(11),
pp.1549-1560, 1995.

[11] I. Ng, T. Tan and ]. Kitter, “On local linear transform and
Gabor filter representation fo texture,” In Proc. Int. Conf.
on Pattern Recognition, pp.627-631, 1992.

[12] F. Ade, “Characterization of texure by ‘eigenfilter’,” Signal
Processing, 5(5), pp.451-457, 1983.

[13] A. C. Bovik, M. Clark, and W. S. Geisler, “Multichannel
texture analysis using localized spatial filter,” IEEE Trans.
PAMLI, 12(1), pp.55-73, 1990.

[14} H. A. Cohen and J. You, “Texture statistic selective masks,”
In Proc. 9th Scandinavian Conf. on Image Processing, pp.
930-935, 1989.

[15] M. S. Landy and ]J. R. Bergen, “Texture Segregation and



3% FEN2ISS=FX 8 MI-BR M3z (20026)

Orientation Gradient,” Vision Res., 31(4), pp.679-691,
1991.

[16] Erkki Oja, -¥%— > Eak r Moy 22k, Hidemitsu Ogawa,
1986.

{17] T. Kohonen, “The self-organizing map,” Proc. IEEE, 78(9),
pp.1464-1480, 1990.

18] Y. V. Venkatesh and S. Sujeet, “Some Experiments on
Feature-based Texure Recogntion using Self-Qrganizing
Map,” The 5th Int. COnf. on Control, Automation, Robotics
and Vision, pp.396-400, 1998.

[19] Yoh-Han Pao, Adaptive Pattern recognition and Neural
Networks, Addison-Wesley Publishing Company Inc., 1989,

{20] Woobeom Lee and Wookhyun Kim, “Self-Organization Ne-
ural Network for Multiple Texture Image Segmentation,”
TENCON'99 of IEEE region 10 Conference, pp.730-733,
1999,

[21] D. Marr and E. Hildreth, “A theory of edge detection,” Proc.
R. Soc. Lond. B207, pp.187-217, 1980.

[22] P. Brodaz, Texture : A Photographic Album for Artists and
Designer, Dover Publication, 1966.

[23] T. Randen and J. H. Husoy, “Filtering for Texture Cla-
ssification : A Comparative Study,” IEEE Trans. PAMI,
21(4), pp.291-310, 1999.

[24] T. Randen, Filter and Filter Bank Design for Image Tex-
ture Recognition, Ph.D. thesis, Norwegian Univ. of Sicence
and Technology Stavanger College, Norway, 1997.

{25] T. Randen and J. H. Husoy, “Fiitering for Texture Cla-
ssification : A Comparative Study,” IEEE Trans. PAMI,
21(4), pp.291-310, 1999.

[26] D. Marr, Vision : A Computational Investigation into the
Human Representation and Processing of Visual Infor-
mation, W. H. Freeman & Company, 1982.

{27]) John C. Russ, The Image Processing Handbook 3th, [EEE
PRESS, 1999.

o] ¥
e-mail : beomlee@mail taegu-c.ackr
1996 FPuistn A FEF I
e 2 19979 goietE A EE I (T
A A A})

x . 2000 Foistm HFE FeIH(F

2hah)

20004 ~ A PR A F SR AL}
FAEE AN (QA/R), AEAA, AAY

# = ¥
e~mail : whkim@yumail ac kr
1981 RS AAFER EY
= (F84h
- 19839 AHdgn "AFE FA(FE
dilm ™
1993d 48 =aldis FEATH 24
(Z-8ekA})
19834 ~1993d §SHAFHATA HYd T4
19946 ~BA Fdoisty AAHRFHE Fap
Tk At EA ), Hudy, s




	1: 
	2: 


