UNi 4

N1INAADN HaZHaANIINAadN

1 2 4
=}

9 Aq Y Ay a A 14 Y 9) 9
Poyanunlgluandteruid 3 Uszan dszneudie deyannlunin Joyanin
ay <3 :I‘ ) [l =
awiiile wazdeyanmaedy Tasdoyanmne 3 dszmazgmitdignszuiumsaion
3 '
doyanou 1niudoyaazgninignszuIUMIISous v Modified Hausdorff ARTMAP 4]

a3 luuni 3

J 1 ]
4.1 MNmesnivluninaaess

MINAADIAIY Modified Hausdorff ARTMAP 3135 13ime3va1ea11senoudie
- similar_vigilance 9 A1 threshold AMIAUONAIAIANNLARIIRAINTRgENTDTA
1 A A ) = ~ ~ Y 1 Y 1

winmanumieunm lavinmankSeudieulunszurumsisoudtaiosniim
similar_vigilance Uea9NNANMMIOUAUNIATEIND

- dissimilar vigilance A® A1 threshold MHHINVENDIMANILANIIRFINITOEONTY

9 4 A d‘ 9 = = = F=W ' J

14 winmanumieuinm lannmanlSeuiieulunszuaumsiSeuiinmnnim
dissimilar_vigilance LE@AINNANUUANANAULINNEIND

- X_size ADAIVUIANIINGIIVDY reference pattern TUADUTHAUVDINISIFOUS IULAAZ
input pattern

. A 9 ) ~ 9 [

- y_size ADAIVUIAADINNTVDA reference pattern TUADUITNANVDINIFTOUS ULAAL

input pattern

o 4

A o a d' 9 d' 1 [
- step ﬂE)iﬂu’JL!Wﬂl“lfﬁ’Vl“lﬂiJlW?JﬂTl’iuﬂ‘DﬂﬁuﬂﬂﬁNi‘Vmﬂﬂﬂﬂqﬂ

L)
F4 v

A A A ~Aq Y ' v 4
- x_area Ao U Tuuuauny x nlFlumsaunny Tuuaazaiuvesgaguanaianin
A

F4

A ~ ~Aq Y ' v s
-y_area Ao UN Tuuuauny y nlglumsanny Tuuaazaiuvesgaguanaianin

42  MInAasy yazWamInaaeamsjmnluyiihals Modified Hausdorff

ARTMAP

aw 2 A a y v A o P A v v
ReFui@onlsamlurihndumnasgiuinmm 2 giudeya fe grudeyalunin

ORL [16] wazgudoyaluni Yale [17]
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4.2.1 MInaae4 KazwamsnaaeIMajiimwluringudeya ORL

4211  wamsnaaeamsjhimemwluningudeya ORL ée Modified
Hausdorff ARTMAP
amlunrhlugiudoeya ORL [16] Usznoudrenmluntingnna 40 au auag 10
am womwadunmszdudom wne 92x112 finwa Taousaznndms e lugumnis
uansnafy uazlinsuansdnTuAnaeiL 11 A MIHEDM MWeN nma UM
wﬁamﬂﬂszmumm‘%ﬂu%@gamwﬁwmgmﬂéﬂmmmwszﬁuﬁmnﬂumwmnﬁw IGE
VUIAYDINNYNUTVYINAIIAY 100x100 WAL mu%”ﬂf:“l%’mw“luﬂﬁﬁﬂuiﬂuaz 4 2
naz 1 lumsnageumMsasIANgNAeIAuaz 6 M MR 1FFeuZRanua 160 A uaz
#lumsnageunmua 240 mm Taogit 4.1 uansiedummlunihgiudeya ORL M3
i 41 wanamnevnwvewsazyanaildlumsseud asnil 42 uaawanisnaaes
3¥491 reference pattern ﬁuw%’ayam%’iuﬂﬁﬁﬂui
M54 43 uaasranINAae Faranisnaasdldmsiinesdd
- similar vigilance = 0.7
- dissimilar_vigilance = 1.5
- x size=T73
- y.size=73
- step=6
- x area=6

- yarea=6



= Y y
sguYayallal

a 9 Aq v oy
M1919N 4.1 C‘l’]ﬁ’l\?llﬁﬂﬂﬂjJ’]le,asUﬂ']WGlf]JWu'W]GlGIfﬁl)uﬂ'ﬁLifJu?’
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yAna amlunhildisoud

1 2,3,68

2 12, 14, 15,16
3 21,22,25,28
4 31,32, 34, 40
5 42,43, 46, 50
6 51,56, 57, 59
7 61,63, 64,70
8 73,76, 79, 80
9 83, 87, 89, 90




Mm3an 4.1 (Aiv)
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1Ana

Y Aqya g
mwlumihnlsseus

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

94,98, 99, 100
102, 104, 105, 110
113, 116, 117, 118
124, 126, 128, 130
131, 133, 139, 140
142, 144, 145, 148
157, 158, 159, 160
164, 165, 167, 170
172, 175, 176, 177
183, 184, 186, 188
191, 194, 198, 200
204, 205, 207, 210
212,214,216, 218
225,227,229, 230
231, 233, 237, 238
241,242, 248, 249
252,253,254, 257
261, 262, 267, 270
272,274, 276, 280
282, 285, 288, 289
293,294, 295, 296
302, 307, 308, 310
311,314,317, 318
321, 325, 326, 328
331, 334, 337, 338
342, 343, 346, 349
352, 355, 357, 360
361, 366, 367, 370
376,377, 378, 379

382, 384, 385, 390




Mm3an 4.1 (Aiv)
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Y Aqya g
mwlumihnlsseus

1Ana
40 392, 393, 397, 400
39U 160

P Yo v ' Y y =q v
M3 42 wan1INAaeINII3MWIUNINTZHIN reference pattern AUgATDYAN T4 TUNT

Fous
§ reference | $1uudoyai 1y ANNNYNABA . PR
e ey o NUIUNNNADUHA
152 160 100.00 -
mmefi 43 wansnanesmsismmlunhyudeya ORL
1JANA Swaunmdldly | Swauamdl | Swauamileevda | & “uuﬂﬂa'ﬁmu
MInagol ADUYN He
1 6 4 2 16, 30
2 6 6 - -
3 6 4 2 38,40
4 6 5 1 17
5 6 6 - -
6 6 - -
7 6 6 - -
8 6 6 - -
9 6 6 - -
10 6 6 - -
11 6 6 - -
12 6 6 - -
13 6 6 - -
14 6 6 - -
15 6 6 - -
16 6 6 - -
17 6 6 - -
18 6 6 - -




M3191 4.3 (A0)
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1JANA fnunmildlu | Swounmd | Swaunmiieeviia | 6 uuﬂﬂaﬁmu
MINAToL ADUYN Mo
19 6 6 - -
20 6 6 - -
21 6 6 - -
22 6 6 - -
23 6 3 3 9,38,39
24 6 6 - -
25 6 6 - -
26 6 6 - -
27 6 6 - -
28 6 6 - -
29 6 6 - -
30 6 6 - -
31 6 6 - -
32 6 6 - -
33 6 6 - -
34 6 6 - -
35 6 6 - -
36 6 6 - -
37 6 6 - -
38 6 6 - -
39 6 6 - -
40 6 6 - -
ER}Y 240 232 8 -
wlosidud 96.67 3.33 -
4212  wamsnaaeamsjhimemwluningudeya ORL ée Modified

Hausdorff ARTMAP 1J3auiiguiy Hausdorff ARTMAP [1]

HANINAADININAITINN 4.3 Modified Hausdorff ARTMAP 1#1n1ugndes

96.67 % IaeswauTruangnaiiely Cluster Layer I81m0umidy 152 Tvua Fvuaves
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A = 1w a T A < Qy
reference pattern  lUARDUWIGNAUMIGoUSTUVIIAND  73x73  Winva  usiloraiadu

N5ZVIUNSIFOUS YUIAVDN reference pattern HYWIANINY 83x83 Wntwa $119U 152 Trua

A Y Aq Y A A byt A
A15199 4.4 yaasmwluninnlslumsnaaey vazamluninNeeuia SINNITLEZ NN

Y Y A a Y [ = o
lavinamlundnfaeuia vazamluwilunguidednu

HAN15NAADIYBY Hausdorff ARTMAP [1] I¥sinnugndesszning 94.17-

9542 % 31U Tnualy Cluster Layer H$1u2u 152-153 Trua snnugndes tazsiuau

Tvuad laviuduegnud M uve input pattern MdgnszuumMsFoui Taouu1aved reference

pattern g mua ARV 100x100 Wnewa FavuAMIAUYUIAYOA input pattern

maan 4.4 msuaasnmluwd vazszezmeveslumihiineudanquuesgudoya ORL

AGUV
M

nagoy

MNNnAaeU

NGUYY ITESNVI
4 PR FLITN VDY 1y 4
ERTINI G Mo UAn 5 . | aminlesiiga

- Mo UAn Do
e Tunquideanu

18 1.1167 1.4204
30 1.3113 1.4068
40 1.0718 1.4627
38 1.0438 1.6214
17 1.7600 4.3837
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M3197 4.4 (A0)

AQUUDI NYUYDI FLYTNVDA
d d 4 P TZUZNAVRN Y
NN MANnNagaY NMANABDY NNNADUNA a2 - NNNUBYNGA

- Mo UAn oL
naol fin Tunquidigriu
23 38 0.8719 1.0514
23 9 12550 1.5028
23 39 1.4210 1.5657

422 M3naae wazNan1sNAasIMsihimwluvihgiudeya Yale
Yo ¥ v v .
4221 wamsnaaeamsihimemnlunihgudeya Yale @  Modified
Hausdorff ARTMAP

amlundhlugudoya Yale [17] Usznoudrsnmlundhyana 15 au auaz 11

A

o I v a [} =1 ° '
HIN V]Qﬂﬂﬂlﬂun’lWﬁgﬂﬂﬁlcﬂ'] VYUIA 320%243 WNLYAD Iﬂﬂllﬁa$31W3Jﬂ1inlﬁjllﬁ\ﬂu@']ln’iu3

1 o = = Y 1 v Y A 9 .
UANANAU  LAZUNITUTANT U UILANANNNU ulﬂllﬂ MANVUFTAUVIINATING N (center-hght)

' Y a A ] Y 9

DINWAIVLIUAT (w/glasses) mw“l‘uwmummqm (happy) MWNLFAVININNWNAIUG1Y (left-
. Y 1 ' Y 4 a ~
light) mwiuwmuma"lummnum (w/no glasses) mulunthluersuaiilna (normal) NINN

9 9 . . 9 o 9 ]
UAUTINWATUUN (right-light) mwluntihuaasesualast (sad) MUHAUA (sleepy) NN

o

lumiaasnnudseraials  Gurprised)  tazamlunrnnMdevdum  (wink)  1d99n
) 3 = @ < o

nszUIUMIIAssNTeyanmnIiuagniasunInamszaudimuiuniwundr  uazvuaves

£J
Mwgnlsuvinaminy 100x100 Winwa sl lgnmlumsiSeuiavas 6 aw wazldlu
1 v

MINAdeUHIGATIANNGNABIAEL 5 M w1 lumsSeudnaiua 90 am uaz 1y
9 v 1

Tumsnageunavua 75 nw Taegild 4.2 uaasdrodnwlunihgudoya Yale a135199 4.5

' q Ny = '
uaaslszanmmueasiazyanan s IumsiTeu; @1INN 4.6 HAAINANIINAABITTHIN

o ¥ =q 9 a oy
reference pattern AUYATBYAN 11U FTou]



Gﬂiﬁ‘ﬁ 4.7 UaAINDNITNANDY éﬂﬂﬁﬂﬁﬂﬂaﬂﬂ%WﬁWﬁLﬁﬂ{
- similar vigilance = 0.5

- dissimilar_vigilance =1.1

- x size=73

-y size=73

- step=2

- X area=2

- yarea=2

[

N

g
U
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(b)

Ui 42 (a) vamanmdumivamlunihgudeya Yale (b) vaasnmikiunszuIUMs

= Y Y
IguYayalal

m319h 4.5 msraasdszanamlomhnldlumsGous

yanadi a1 lumsisoud
1 center-light, happy, w/no glasses, sad, surprised, wink
2 center-light, left-light, w/no glasses, normal, surprised, wink
3 center-light, w/glasses, left-light, right-light, surprised, wink
4 happy, left-light, w/no glasses, normal, right-light, sleepy
S wi/glasses, happy, left-light, w/no glasses, right-light, sleepy




M1 4.5 (Aiv)
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yanadi a1 lumsisond
6 center-light, w/glasses, left-light, w/no glasses, surprised, wink
7 center-light, w/glasses, happy, left-light, right-light, sleepy
8 center-light, w/glasses, left-light, normal, right-light, sad
9 center-light, w/glasses, left-light, normal, right-light, sad
10 center-light, w/glasses, normal, right-light, sad, wink
11 center-light, left-light, w/no glasses, right-light, sleepy, wink
12 center-light, w/glasses, happy, left-light, right-light, surprised
13 center-light, w/glasses, w/no glasses, normal, sad, sleepy
14 w/glasses, happy, left-light, w/no glasses, sad, sleepy
15 center-light, left-light, w/no glasses, normal, right-light, surprised
37U 90

P Yo v ' Y y =q v
MIaN 4.6 WanIINAARINIITMNWIUNINTZHIN reference pattern AUYATDYAN T4 TUNT

oy
(38U3
3 o v =q ¥ J v
31U reference Tuteyainlyly ANNNYNADY . P
- 9 VTUIUNNNADUAR
pattern NSITYU] (%)
36 90 96.67 3

P Yo v v
MINN 4.7 Wafﬂi‘ﬂ9]a@ﬂﬂTiZﬁnﬂWWiUﬁuqﬁ"luéUﬂHa Yale

1JANA Saunmdldly | Swauamdl | Swauamileevda | & “uuﬂﬂa'ﬁmu
MInagol ADUYN He
1 5 5 - -
2 5 4 1 12
3 5 5 - -
4 5 5 - -
5 5 5 - -
6 5 5 - -
7 5 5 - -
8 5 5 - -
9 5 5 - -
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M1 4.7 (Aiv)

1JANa fnunmildlu | Swauamd | $waunmiineu a°1ﬁuuﬂﬂaﬁmau
MINAaoY ADUYN Mo i
10 5 5 - -
11 5 5 - -
12 5 5 - -
13 5 5 - -
14 5 5 - -
15 5 5 - -
ERHY 75 74 1 -
nlosifud 98.67 133 -

4222  wanmaaesmsiiaamnluningutdeya Yale A Modified
Hausdorff ARTMAP 11f3suifieufi Hausdorff ARTMAP [1]
HAMINAADININAIINA 4.7 Modified Hausdorff ARTMAP Iifmianugndos
98.67 % TassuauTvuafignadialy Cluster Layer H$119umdy 36 THua Faviaves
reference pattern  luaeuiENAUMIFouSTvinadY  73x73  dinwa udifleratodu
NSZVIUNSIFOUS VUIAVDA reference pattern WYUIALINY 93x93 W@ $119U 35 Trua
HazUIA 88x88 Tnia $1uan 1 Tnua m31eit 4.8 uaaemnlunihildlumsmaaen uas
awlumhiieeuin suieszozmeiimldanamluwihiiaeviia  wazammihlungy
1AgINY
HAN1INAADIUDY Hausdorff ARTMAP [1] 1dA1n1ngndetedszning 86.67-96.00 %

v

wauTnualu Cluster Layer #$1u7u 35-43 Trua sanugnass wazd o Tvuan lasiu

Do

YuUognUS AUV input pattern MANGnszVIUMSTou] TABYUIAYO reference pattern G

fviua 1ANv1a 100100 Ansa FeTVAMITUVLIAVY input pattern
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ci Y Y A a ' 9
M1 4.8 msuaasmnlunin LLE]%358%1’]1\1"116@11]141&11’]@]@1JN@ﬂQiJ"lJ’fN@WH"U?JQﬂ Yale

AQUUDI NYUYDI FLYTNVDA
. 4 P PR FTOINNYO 1y 4
BNV MNNNAdY MMiaeL MNNABUHA L _ | nmindesiiqa

- MNNABUHA

nagoU Ha Tunquideanu

12 0.5657 0.8326

4.3 MINARRY HATHANIINAALIMI 3180

4.3.1 wamInAasIMsjaeiialionss Modified Hausdorff ARTMAP
Aav Qy dy vy Qy A 9 Qy A Qy o A
nuseruiilddoyaaieinie FINGDB [13] iszneudismwateilnleaviiuiiie
Y
YoeyANa 21 AU AuAz 8 MW ManuAluAIMIZAUTIN YA 256x256 Wniwa HAIIIN

3 @ <3| o Qsl‘
ﬂigﬂﬂuﬂ'ﬁl@ﬁﬂlﬁﬁ}@uﬁaﬁallu@’QUﬂ'ﬁLlﬂaQﬂ1Wﬂ1ﬂﬂTW'E&’@‘]Jalﬂ’llﬂuﬂ1wslﬂ'3ﬂ'] HIUADUNS

a s

M9agIna1s  vazimsdSuvinammIRtvnaminy  100x100 WAEA  NITUIUMTIATEN

a U
9

] Ao q ¥ A ' Y, ~ gy A A S 1 Y A
doyatih ldnmnuenmliaunsaldlumssoudld iesnnmsmygasagars ld wie
A ~ W Y Ao P o 9 ¥ 2 oA A )

Hoa1ndvavenn 1y ldauvinandiviua 13 mldamareidenaivisaldlums

Feu?1dTinnu 138 nm Tegmneavnmaeindefiaunsal#lunsiten? nazvmneay
ol lumsnadey  uaasl3lumsnd 49 uasgUit 43 namaied N Maneiingie
g1udoya FINGDB 4.10 Ue/A9nanIsnAaedsznN reference pattern fugadoyaildlunms
Fous

A 4.11 nanaramsnAaed Faranisnaaeldsinesdd
- similar vigilance = 0.9
- dissimilar_vigilance = 1.1
- x size=73
- y.size=73
- step=3
- x area=6

- yarea=6
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(b)

v 2 H
U 4.3 (2) vamanmmAuniiunmatviinilegudeya FINGDB (b) teraanmiiH

= Y Y
NITUIUNTATINVBYALLAN

= 2 4 dey oy
MIN19N 4.9 ﬁWi"l\illﬁﬂ\iﬂujﬂmmﬂ"IWﬂWﬂu’JMﬂﬂi%iuﬂWi!ﬁﬂuz uasNInagou

yAna a1 lumsisoud a1 lumsnadeu

1 1,3,4,5,6 7,8
2 1,2,3,4,5 6,8
3 1,2,3,4,5,6 7,8
1 1,2,3,4,5 6,8
5 1,2,3,4,5,6 7,8
6 1,2,3,4,5,6 7,8
7 1,4,5,7 8

9 1,2,3, 4 5,7
10 1,2,3,4,5,6 7,8




M9 4.9 (Aiv)
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yAna a1 lumsisond a1 lumsnadeu
1 1,2,3,4,5,6 7,8
12 1,2,3,4 6,8
13 1,2,3,4,5,6 7.8
14 1,2,3,4,6 7,8
15 2,3,4,5,6 7,8
16 1,2,3,4,5,6 7,8
17 1,2,3,5 7,8
18 1,2,3,4,5,6 7,8
19 1,4,5,6 7.8
20 1,2,3,4 7,8
21 1,4,7 8
5 100 38

a Yo 9 ' o v ~q Y
13191 4.10 NﬁﬂTi‘Iﬂﬂﬁ@ﬁﬂ15§%1ﬂ'lwslﬂ°ﬁuﬁ$°ﬁﬁn\1 reference pattern ﬂuslgmjmgamﬁlsﬂums

~ 9
Fou3
o o ) g 9 ' v
319U reference Suudeyan oy ANNVYNADA . PR
TUIUNNAAD VA
~ P
pattern NITeUg (%)
39 100 100.00 -
a Yo S A y
39N 4.11 WANITNATDINIFNNABTINFIUT0YA FINGDB
yaaa | Swaunwildly | Swauawm@l | Swaunmifiaeuida | Suyananiaou
MInagol ADUYN He
1 2 2 - -
2 2 2 - -
3 2 2 - -
4 2 2 - -
5 2 2 - -
6 2 2 - -
7 1 1 - -
9 2 2 - -
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M7 4.11 (Av)

1JANA fnunmildlu | Swounmd | Swaunmiieeviia | 6 Wuuﬂﬂa‘ﬁmu
MINAToL ADUYN Mo
10 2 2 - -
11 2 2 - -
12 2 2 - -
13 2 2 - -
14 2 2 - -
15 2 2 - -
16 2 2 - -
17 2 2 - -
18 2 2 - -
19 2 2 - -
20 2 2 - -
21 1 1 - -
ERY 38 38 0 -
wlosidud 100.00 0.00 -

432 waminanesmsiémeiiaiiodan Modified Hausdorff ARTMAP nf3euifioy
'U Hausdorff ARTMAP [1]

HAN3NAABININAIT1AA 4.1 Modified Hausdorff ARTMAP Iannugndes 100 %
Tass i Tnuafignad1aly Cluster Layer T5119umhiy 39 Tnua #91naved reference
pattern lugeuiFudumsSoudivinaniiy 73x73 fina u@itﬁam?%éuﬂszmumsﬁﬂui’
YUIAUDY reference pattern HYUIANIND 83x83 WALKA 91UIU 31 1HUA YUIA 7878 NALYA
WU 3 THUA LAazUUIA 73x73 WALga 31U 5 THua

HANINAABIVDY Hausdorff ARTMAP [1] Tisnaugndes 100 % iuiu uasiuau
Triualu Cluster Layer H31U2U1101 57 Tvua 1aguU1AU99 reference pattern gﬂﬁmuﬂ"ﬁﬁ

VUIA 80x80 WNLHA
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4.4 N1INAael !!ﬁ%ﬂﬁﬂ"liﬂﬂﬁ@ﬁﬂ"lii’ﬂo"m’lﬂ!“l?i!ﬁ?ﬂ Modified Hausdorff

ARTMAP

4.4.1 WaMINAaLIM 339121948 Modified Hausdorff ARTMAP

o

ao 2 A, < S Y o Yo aw vy 3 < < <
NUIYFUUNINTINU ALY UAITAINNTIVYION Tﬂﬂslmgwumawu UYL UAIUU

nszay A4 #v1n Tasimsiumioduiiuamg 50 au auay 40 arodu mwﬁmmﬁwﬁ’wq
AauN A lasaunuiues l9anuazdealumsauniuiify 300 dpi LazIAeAFHANT LAY
HUVFVIIMN mmfuﬁmjﬂszmuﬂﬁmfsam’f@ga Faiinan T3 uundi 3 vdamnnszuaums
wssudeyaimsutdeyaseniiuaesdi  dausnidudnilFlumsSoudsmonauas
10 mw dndigosiludndldlummaaoniauauag 15 am swamdlFlumsGoud
Wanua 500 am taz1¥lunsnaaeuianua 750 A Taogil 4.4 naasiiedammanoidy
MINT 412 wdaamnemvaneFuvewaazyanai 1 lumsGend 413 udawans
NANBITEN T reference pattern AugAToyaf 1 lumaFoud

A1 4.14 nanaamsNAaed Faranisnaaeldsinesdd

- similar_vigilance = 0.0182

- dissimilar_vigilance = 0.5

- x_size=103

- y_size=63

- step=1

- x area=2

- yarea=2



[y
[ERE AR

SERE)

T T
STTOT I

~~
&
~

IERaEEA

~
=3
N

y % < {1
311 4.4 () naaanmAURITUNM@IBIFY (b) HEAININNRIUNTZUIUMSIAS sUTDYaIED

maeh 412 MINUAAIHLAVNINAIH)

=1

4 = 2
venlslumaseui nazmsnaaeu

ynna a1 lumsisoud a1 lumsnasoy

1 2,3,5,6,7,8,9,10, 11, 12 13,14, 15, 16, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 29
2 1,2,3,4,5,6,7,8,9, 10 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25
3 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25
4 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14,15, 16,17, 18, 19, 20, 21,22, 23,24, 25
5 1,6,8,9, 14, 16,22, 27, 28,29 2,3,4,5,7,10, 11, 12, 13, 15, 20, 21,23, 25, 26

6 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14,15, 16,17, 18, 19, 20, 21,22, 23,24, 25
7 4,5,6,7,8,9,10,11, 12, 13 16, 17, 18, 21, 24, 25, 26, 27, 28, 29, 30, 32, 33, 37, 39
8 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14,15, 16,17, 18, 19, 20, 21,22, 23,24, 25




M3191 4.12 (A0)
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yaAna a1 unsSend ailFlumsnacey
9 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25
10 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14, 15, 16, 17, 18, 19,20, 21, 22, 23, 24, 25
1 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14, 15, 16, 17, 18, 19,20, 21, 22, 23, 24, 25
12 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14, 15, 16, 17, 18, 19,20, 21, 22, 23, 24, 25
13 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 23, 24, 25, 28, 29
14 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25
15 1,2,3,4,5,6,7,8,9,10 11,12, 13, 14, 15, 16, 17, 18, 19,20, 21, 22, 23, 24, 25
16 | 6,11,14,17,18,30,38,43, 49, 53 1,5,7,8,12, 15,20, 21, 22,23, 27, 28, 29, 39, 50
17| 12,19,20,22,23,24,25,26,27,28 1,2,3,4,5,6,7,8,9,10, 11,15, 16, 17, 18
18 1,4,6,9,13,15,21,22,23,27 5,7,8,12, 14,16, 17, 18, 19, 20, 24, 25, 28, 29, 30
19| 12,18,25,27,34, 35, 36,37, 39, 40 2,3,4,7,8,11, 15,21, 22,23, 26,29, 30, 31, 32
20 1,3,4,6,10, 11,29, 31, 34,36 7,12, 13, 14, 17, 18, 19, 22, 23, 24, 26, 27, 28, 35, 37
21| 19,29,30,31,32, 33,34, 35, 36,38 1,2,3,4,5,6, 11, 12,13, 14, 17, 22,23, 24, 26
2 2,9,17, 18,26, 27, 31, 32, 36, 40 1,3,8, 10, 11, 13, 15, 20, 21,23, 24, 30, 33, 37, 39
23| 11,21,22,23,24,31,32, 34,38, 40 1,2,3,4,5,9, 13, 14,15, 16, 17, 19, 28, 29, 36
24 3,4,13, 14,21,22, 23,25, 33, 36 2,5,7, 11,12, 17, 18, 19, 20, 24, 26, 28, 32, 34, 37
25 | 57,58,59,60,61,62,63,64,66,67 1,2,3,4,5,6,7,8, 10, 15, 16,20, 21, 22, 28
26| 12,19,26,29,32,33,37, 39, 40, 44 1,3,4,7,8,10, 11, 14, 15, 16, 17, 18, 20, 21, 22
27 | 7,10,14,16,23,25,28, 33, 34,37 2,4,8,9,11,12,15, 17, 18, 21,24, 26, 29, 30, 31
28 | 9,13,20,21,26,28,29,32, 34,38 3,4,5,6,7,8, 11,12, 14, 15,17, 18, 22, 23, 25
29 | 811,12, 18,20,23,24,31, 33,36 5,7,9,10, 14, 15, 16, 17, 19, 21,22, 26, 29, 32, 38
30 | 26,28, 30,32, 34,36, 40, 43, 49, 50 1,2,3,6,8, 10, 12, 14, 16, 17, 18, 19, 20, 21, 31
31 8, 18,31, 32,34, 37, 38, 40, 42, 43 1,2,4,6,7,11, 16,17, 20, 22, 23, 24, 26,27, 28
32| 12,14,17,21,24,29,32, 35, 36,40 4,5,6,7,8,9,10, 11,18, 26,27, 28, 30, 38, 39
33 1,2,5,6,8, 16,20, 23,25, 30 3,4,7,9,10, 12,13, 14, 15, 17, 18,21, 22, 24, 29
34 1,3,4,9,10,25,30,31, 36,37 6,7, 11,12, 13, 15, 19, 21, 24,27, 32, 33, 34, 35, 38
35| 20,23,24,25,26,27,28,29, 30,37 1,2,3,4,7,8,9,10, 12, 13,15, 16,17, 18, 19
36| 11,16,22,25, 30,32, 34,39, 43, 48 4,7,8,12,13, 14,15, 17, 18, 19,23, 26, 27, 33, 35
37 2,7,11, 15, 19,22, 25, 32, 33, 34 4,5,14,16, 17, 18, 20, 23, 24, 26, 27, 28, 35, 38, 40
38 3,7,26,27, 30,32, 33, 36, 38, 39 1,2,4,5,6,10, 11,13, 14, 15, 16, 17, 18, 20, 31
39 | 17,18,19,20,21,23,24,25, 30, 31 1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 16
40 1,3,10, 11, 16, 18, 23, 26, 28, 34 2,6,7,8,9,12, 14, 15,21, 24, 29, 33, 36, 38, 39
41 6,8, 12, 18,20, 23, 31, 35, 36, 40 4,11,13, 14,15, 16, 17, 19, 24, 25, 26, 28, 30, 32, 34
0 6,7,9,24,25, 26,27, 33, 34,39 1,2,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22
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yaAna a1 unsSend ailFlumsnacey
43 7,9,24,25,26,29, 30, 32,33, 37 1,2,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22
44 3,9,26,29,30,31, 36, 37, 38, 40 2,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21,22, 24
45 6,8, 15, 20,23, 26,27, 30, 35, 39 2,5,7, 10,12, 13, 14, 17, 19, 22, 24, 28,29, 31, 40
46 4,5,10,19,22,27, 31,32, 33,39 6,7,8,9, 14, 15,17, 18, 30, 34, 35, 36, 37, 38, 40
47 | 23,24,25,26,27,28,31, 32,33, 34 1,2,10, 11,12, 13, 14, 15, 16, 17, 18, 19,20, 21, 22
48 1, 11,12, 13, 18,21, 24,25, 32, 35 3,4,5,6,7,8,9,23,30,31, 36,37, 38, 39, 40
49 4,5,6,7,8,9,32, 34,38, 39 1,3,10, 12, 13, 14, 16, 18, 19, 20, 21, 23, 24, 28, 30
50 4,5,6,7,8,9,24,31, 36,40 1,2,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22
33U 500 750

]
=1

a Yo v ' o Py v
19191 4.13 Nﬁﬂ’]'ﬁﬂﬂa@\iﬂ']ﬁ:ifﬂ'lﬂ'lwslﬂﬂu'ﬁ$1’n1\1 reference pattern ﬂ‘]J"]gﬂle@ll”aﬂsl(’BG],Uﬂ'ﬁ

~ 9
Fou3
o o ) =g 9 ' v
319U reference Suudeyan oy ANNVYNADA . P
. TIUIUNNNAB VA
pattern NITeUg (%)
452 500 99.60 2
= Vo <
3199 4.14 HONINABOINIT DN INABITY
Swouamldlu | Swounmn | 4 . | $duyananaou
ynna TIUIUNNNAB VA R
MInadol AvLIYN Hip
1 15 15 -
2 15 14 1 38
3 15 9 6 7
4 15 14 1 1
5 15 1 4 25,26, 36
6 15 15 - -
7 15 15 - -
8 15 14 1 7
9 15 15 - -
10 15 14 1 8
11 15 13 2 12,22
12 15 10 5 10, 13, 14, 25, 30
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S mdlFly | Swouawmit | L .| $wuyasadinen
AAa Saummnae e R
MInadaeL AvUYN Ain

13 15 15 - -

14 15 12 3 13

15 15 14 1 48

16 15 12 3 35,43

17 15 15 - -

18 15 12 3 12,35

19 15 13 2 10, 40

20 15 12 3 24,39, 47

21 15 14 1 2

22 15 14 1 13

23 15 13 2 6

24 15 11 4 9, 19,29, 36

25 15 13 2 2,3

26 15 14 1 25

27 15 12 3 1

28 15 1 4 4,13,21

29 15 13 2 9,48

30 15 12 3 10, 13,27

31 15 12 3 18,26

32 15 10 5 2,4,20,29,47

33 15 15 - -

34 15 11 4 4,13,27

35 15 14 1 21

36 15 14 1 21

37 15 10 5 16, 19, 27, 30, 34

38 15 11 4 1,4

39 15 14 1 1

40 15 15 - -

41 15 1 4 4
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S ldly | Swouawi | L . | @duyananaeu
ynna TUIUNNAAD VA R
MInadoy AvLIYN e
42 15 14 1 3
43 15 13 2 27
44 15 11 4 36, 40, 50
45 15 1 4 40, 50
46 15 12 3 20, 43
47 15 13 2 10, 30
48 15 10 5 1,4, 40,41
49 15 13 2 24,41
50 15 14 1 40
3 750 639 111
s 2 4
nlosidgua 85.20 14.80 -

4.42 HaMINAARIMIFNAENTUA® Modified Hausdorff ARTMAP nf3aufieuiiv

Hausdorff ARTMAP [1]

HANINAADININAIT NN 4.14 Modified Hausdorff ARTMAP l#A1n1ugnaes

85.20 % TaodwauTvuangnadialy Cluster Layer B8 12wy 452 Triug G9uu10ve9

a Vv a 1 A < Qy
reference  pattern  TuapuGUAUMISouilvnamdy  63x103  Winwa  udllerdsaduy

N5ZVIUNSIFIUS VYUIAUDA reference pattern HULAWIAD 93x133 Wna $119Y 452 Trua

A3197 4.15 uaasszeznim ldnnawansduine uia tazmwanodulunguidondu

WaN13NAaeIY0Y Hausdorff ARTMAP [1] “lﬁ’fhmmgnéfm 81.07 % WUAY 11U

Tvualu Cluster Layer 3131121110 497 Tnua Taguu1aveq reference pattern gniviua 137

YUIA 100x150 WRLrA FINYUIANINUUYUIAUDY input pattern

$ 3 A a
ﬂ'l‘i'N‘?l 4.15 @1‘51\‘1Llﬁﬂ\15$ﬂ$ﬂ1ﬂﬂlﬂﬂﬁ1ﬁllcﬁuﬁ@]'ﬁ)ﬂf}4ﬂ

' 3 A
NQNUDINYLEUN

' < A A
NANUVDINYLFUNADUNA

FZIZNNVOININNADUAA

a9
TEYCNNWUDININNUDY

nadou figalungudeatiu
2 38 0.0302 0.0314
3 7 0.0136 0.0138
3 7 0.0129 0.0140
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M1ah 415 (A®)
nguYeIa BT , o4 - L | szmzmeveanwiides
nado NANUDINYLFUNADUNA TEUYENNWNUDININNADUNA ﬁqgﬂluﬂgjulagjﬁ’u
3 7 0.0116 0.0130
3 7 0.0131 0.0141
3 7 0.0124 0.0134
3 7 0.0122 0.0133
4 1 0.0230 0.0235
5 36 0.030 0.0301
5 14 0.0294 0.0297
5 26 0.0287 0.0308
5 26 0.0288 0.0301
8 7 0.0147 0.0149
10 8 0.0285 0.0292
11 22 0.0326 0.0327
11 16 0.0343 0.0344
12 10 0.0277 0.0304
12 13 0.0266 0.0292
12 25 0.0281 0.0287
12 30 0.0292 0.0300
12 14 0.0280 0.0288
14 13 0.0237 0.0244
14 13 0.0268 0.0269
14 13 0.0237 0.0242
15 48 0.0312 0.0323
16 43 0.0325 0.0328
16 43 0.0287 0.0313
16 35 0.0311 0.0314
18 16 0.0396 0.0398
18 35 0.0408 0.0410
18 35 0.0381 0.0391
19 40 0.0349 0.0355
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' 3 A
NANUDALFUN

nauveIMBIFUTinoUn

FLHLNNVBININNND VAN

a9
TTYTNNUDININNUDY

nagou figalunguidersu
19 7 0.0290 0.0295
20 39 0.0366 0.0368
20 47 0.0388 0.0409
20 24 0.0304 0.0304
21 2 0.0189 0.0192
22 16 0.0232 0.0238
23 6 0.0705 0.0707
23 6 0.0657 0.0667
24 9 0.0280 0.0287
24 29 0.0434 0.0435
24 36 0.0339 0.0356
24 19 0.0358 0.0358
25 2 0.0233 0.0246
25 3 0.0241 0.0251
26 28 0.0255 0.0288
27 1 0.0191 0.0197
27 1 0.0205 0.0207
27 1 0.0191 0.0192
28 13 0.0283 0.0284
28 4 0.0260 0.0265
28 4 0.0273 0.0278
28 21 0.0323 0.0324
29 48 0.0377 0.0379
29 9 0.0362 0.0365
30 10 0.0295 0.0295
30 13 0.0269 0.0275
30 27 0.0277 0.0282
31 18 0.0419 0.0445
31 26 0.0430 0.0452
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' 3 A
NANUDALFUN

nauveIMBIFUTinoUn

FLHLNNVBININNND VAN

a9
TTYTNNUDININNUDY

nagou figalunguidersu
31 26 0.0436 0.0460
32 47 0.0449 0.0459
32 2 0.0461 0.0478
32 29 0.0410 0.0467
32 4 0.0429 0.0453
32 20 0.0442 0.0468
34 4 0.0275 0.0276
34 21 0.0274 0.0276
34 21 0.0246 0.0247
34 13 0.0253 0.0264
35 21 0.0296 0.0327
36 21 0.0256 0.0280
37 30 0.0357 0.0367
37 34 0.0382 0.0395
37 27 0.0338 0.0373
37 16 0.0382 0.0407
37 19 0.0372 0.0377
38 4 0.00268 0.0037
38 1 0.0257 0.0260
38 1 0.0234 0.0266
38 4 0.0241 0.0265
38 1 0.0254 0.0262
41 4 0.0232 0.0268
41 4 0.0242 0.0261
41 4 0.0277 0.0279
41 4 0.0229 0.0255
42 3 0.0190 0.0228
43 27 0.0246 0.0256
43 27 0.0229 0.0249
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' 3 A
NANUDALFUN

nauveIMBIFUTinoUn

FLHLNNVBININNND VAN

a9
TTYTNNUDININNUDY

nagou figalunguidersu
44 40 0.0405 0.0415
44 50 0.0430 0.0435
44 50 0.0403 0.0404
44 36 0.0384 0.0387
45 40 0.0425 0.0430
45 50 0.0384 0.0421
45 50 0.0403 0.0411
45 40 0.0411 0.0442
46 20 0.0417 0.0446
46 43 0.0337 0.0358
46 43 0.0288 0.0325
47 10 0.0362 0.0367
47 30 0.0358 0.0359
48 1 0.0286 0.0290
48 40 0.0305 0.0321
48 28 0.0308 0.0309
48 4 0.0262 0.0272
48 41 0.0278 0.0283
49 41 0.0346 0.0375
49 24 0.0312 0.0367
50 40 0.0376 0.0381




