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Abstract

Due to the rapid increase of size and resolution of industrial and scientific data sets, artificial neural networks
have become essential tools for identifying the important aspects of the clustered data structure. In this article, we
reviewed unsupervised neural network methods which can be applied to the task of extracting hidden structures
as useful features for subsequent processing. The unsupervised learning algorithms reviewed here are grouped
into two sections: data clustering methods and dimensionality reduction methods. Each of these major sections
concludes with a discussion of successful applications of the methods to image segmentation and data visualization.
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1a9n1sutangudayana unuudazdaya x; doe w,
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dx;,w)=(x,-w,) (X, -w,) (1)
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0, otherwise
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aziiudnnsUiumumdsldsininwusazsia siaald
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dix;,w,)<d(x;,w,)<...<d(x;,w, ) (9)

k2 1 s % a dl =3 o o 944@'
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dhaguitldGase) audeldsnlnd w, | faglnaann x;
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Neighborhood function U&a@un1s7 (13) azgnangil
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ﬁmugiu‘lﬁmﬂi"mwml,umqrmu (Isotropic cluster shape)
T iflungg (Ellipsoidal cluster shape) ﬁqgﬂ‘ﬁl 3(b) Lﬁl@slﬁ
ABAAABINLANHUZNIINITA LUty

=i ] o { . .
gU% 3 dayanfinsnszaresuunlasaing Afesnisutings
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a’(xj,wiﬂ,/\,.o)Sd(xj,w,I ,A,I)S...Sd(xj,w,.n . ,A,.“)(17)
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() J'("j ~WI&; =W (20)
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N1antula (Mahalanobis distance) FNEATLALA
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3. mMautiaRuilunw
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%Haﬁuﬂmmmmm\iﬁuﬁhmw (Image segmentation)
MANN9TDINULNTA 1N AINTULNNGNTBINN LA
AnuANHUzANNAGNE T9AnuAdIEaviansunldann
N19TATLEIZN %ﬂﬁ@xi‘ﬁﬁ’)'ﬁhﬁ‘xﬂ:%’]\ﬁLLUU%ﬂaﬂﬂ?"ﬂ
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WNLEAUUNA 7X7 LL5QLLﬂ@QlﬁLﬂuLQﬂLM@§Xj AU m =49

aa % o A 1 d” ° i’/ v
NI Lmemaﬁzﬁmafamwummu p AN azlfanang

wnwes x5 j = 1,2,...p antuiuuasuanidsinnd
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18nsutlangudayauy K-means, SOM, uay NG fiu
¥ o rdl v o 1 "
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l-ﬂl o 1 ¥ 1 g dl ¥ o 2%
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& d «i o aw o oeda oy d .
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=
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Uszamifenuuy i faou faffwihfiudnanesihamiis e
madunlasssiafideuey udfeyn dnnmenaaas s
.yl

,pl Wa k<m

alivannisutlaandeys X ={x, eR"|j=1,...
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m U6 LATAY Liﬂnﬂ?ﬂwummmﬂm Usnidaly
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NNTEUTNRANIADTABIRATAT B1aNyRAINITHENNTE
windaneed x, uaz x, UuiliigeAe ¢ e inaziiea
Auanimed y, uaz y, LURAR Nilszazinesiing
y, Uaz y, Wil d wiesneiduriv WA NAALLEEN
41 nisaaauaudslaslduanniefneiszaynig
(Distance preservation) T4aznanieatieazidenlimin
> ) o = aa o = ' =< A
do 4.1 Aall wazdsilnmuaniFaasdeyadnotnauilen
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yuuiAmisanneedfinaviiuianisiu x, uazih
nwualiimeendnisulaatadu A e RO",i=1,....n
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=AX;-X), ..., Z2,=A(X;-X,) (22)
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VHUNGuINN z,, ...z, BEfUENN k WAMEeUY U
naRAAR lsiaitieaii anveuiannsldwmssndnig
A o Y = | A A
uilag A, Nenaiu udaazien z,.2,...z, AR
(Local coordination) wragelsiniuan@aulangn
x;, eR" azfiasantieiu y, e R iiaganinefineg
A Py Ao Py 9 A
pariiasafluresuauiioenei z,. z,...z, Wivae
= a o al dJ = A o . .
INENWNALALNTSLTHNINNNATAN (Global coordination)
Ineldnnsudasdunssa (Affine mapping)
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(23)
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4.1. NITAAATUIUNAKLILIFIHITZHEN I
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! an b o v N o A =
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1lr » )
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, y d oo . 3 .
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Uuluannsh (24) anunsnulasusindnszaenauuing
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vuiFan fapsldsearnauugrdnua udowasute
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godaya udned yj @115 IHAeiiame uwamigusn
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a o L. -ﬁl 1% a
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1
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p
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7 (Local affine mapping) \Wenanufinaanizi iy (o) szuu
i

4.2 N19AAAUIUNALLINAATIN
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WindailAedd Manifold charting [11,12] Tautiadunay
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wanzagliumdsTdsmnd w, wazmsisng A, 1aus
ATNGUELDLRBNNIFTE LAZANNENNNST (19) A, azgiin
gunduaasusEndandniug di A, lldiuaunaliduy
Nm3gU (Normailization) LA HNE U aNATY azld
C, \duwnsandaanuuilstsausan (Covariance matrix)
UBINGNEIDY aniihmamensiasdufliniaes
x; iluras w, (Responsibilities) Aaeignns

D; 1

R ="t — .
Tp @r)™JdetC,

1 i
F(xj,wl.):exp(—a-(xj -w,) -C(x; —wi)j (30)

F(x;,w,) (29)

4 a . ST -
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i uanantudn usaznqueesazinisansuuuidadu
Wi (Local linear projections) TIATUIUNIAIN NI

4 de Ao
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a0 o o Y o s, aa
sruLiinmes AL 9(c) Taeldudnnnafidn x LUl
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5. MsANALASIRS Ml uAINNgNTaya
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(Handwritten) @aiunmszAv@iniaingudesya MNIST
WIATBINTNAR 28x28 WNia AtiuiRvadayapa 784
{A uazvinNsguIAaNN NALAT 3 waz 8 atingay 100
w3931 200 N wazEslansufeniansranesaes
14 200 nuuiEnd 784 J5 uazlaiinalaseairanielu
westayanguilfog wilanunisanauul AR
2 {Audn tassaienneluresdeyauufigiitely 2 A5
aqié’ﬂmﬂg@@ﬂm fauanslugii 11(a) uaz 11(b) AN
Tﬂ‘Vl 11( ) ALWIUINNNFAULAY 3 AXNTEANFIDE 9291 Tu
ausfinmeaieg 8 nazandamailedne LL@”ﬂWWﬁQLZ\]‘HVI
fanunizdasnfasFasietindae snsfinmeing
ANy & A o a % . oA o
NRetefiazEaegiFnnfmuea iuReaiug
1 11(b) wdataandeslln1seaeg il

4. da ., o s
iz waeeneslUniede nezandatinnilen
UM UATLFIIUATIANAEHADAY 8 INNgNAu aziiud

N17aANLRRA N300 I 1F s TemTlunn s et

Tassairenigluniledoag lungudeyaniauouiings

dw k% o ¥ dl o & o/ 1
1N uananiuan deldnaaauinaaiuiesdudasinu

Aa o

NINARGILATEFsN InganyAnwmes

A

¥y LudFsn
LATANURIAININ X wmuﬁﬂﬁuuuﬁa@q mﬂgﬂ‘ﬁ' 12(a)
wamngudayafianaauining wavetuuligRilsly
2 T B9ldannnnransuuiiAgaavdnnnsfiingm Tae
1433 Manifold Charting anauitldestneudalusiadied 4.2

A

muualitanees § agfsumdaninuim annduld
HAF U WB UL RN URINANNNT7 (35) Wawlad

nnwef § 287 nauldifunnmes & 784 T5 udawaau

Thiiluninaun 28x28 Anaa Aegld 12(b) el X
| A ¥ é’ [ 2’/ = ¥
duningnaisauuniud Asiunisiilasea¥reniely

2e9ngudays wariieiudaiusznd e iRguariFm
AslaudAtyNnsanisaistieyataludsdae

KKU ENGINEERING JOURNAL October-December 2012; 39(4)

@ (b)

sl e o
5UN 12 fayanqusiagg 3 uaz 8 s9u 200 NN "Lﬁqﬂ@mmmu

{Ran 784 ARwaeiies 2 38 1ael438 Manifold Charting (a) 4

v

Hayauansiion1snszatesarestoys 200 n1w uw Rl 2 I5
LL@vﬂWWW&‘ﬂﬁﬂ@’ﬂdﬂULLW@J‘%MJ@N@VLQLL@@QLL@'ﬂui‘ﬁ‘W 11(b)

A

[ﬂ’]LLMuQﬂ’mU’W]ﬂ@’ﬂWU@Nﬂ@IﬁM y wmmmmmwum LN’EELﬁ

HerduaaruLUUENEY Aaaunis? (35) de § € R? naululds
g e R™ udoutlasliidugidninauin 28x28 finia axlégl

12(b) Asdaflunsairedeyaninluduuisigs Tnaldnisnvus
fayaluiuuiizs

6. a1l

d’l v o ' = 1=
unpiliuuziiassneszamieanuuy g

¥ d‘ % v dl o 1 1 ¥ 1
faeuiesuninsainidsined unguiays Tasedne
Uszamiasuuuiififaeuannsngnuslfiiuassuuy

o A add ad ' v aal
PNANEn ez AEAeTENNLLNNgNTRYA UAYIENNS
anauauifesdeya 3an1sudenguaszlilasea¥ng
dayaluanwnenguaellsinninldidudaununes
doya uavarnisnlseynsldiudomnisusaiuinly

2 ! ac o aa v
s Tudonaasisnisanauiuinesdesys azlilas
aidayaludnme TaseaFwnalunideineglungu
% Ao aa o

To3aNHAUIUARGININ uazaunsaszynsl i

% . . . 1 v ¥ I v
A" Data visualization kazgae unisaiadayaludansae

7. naAngsNUsEnA

e ludaunsutaiuilunm TeFunua iy
N19338 ANNAINUNRUIUAZAUFTHANUITIN7 2
ADAZANYNANGRT NUIINBNFLLBULAY W.A. 2554
Usznmyuinddeutilua Tuviade Lmage segmentation

using matrix neural maps



KKU ENGINEERING JOURNAL October-December 2012; 39(4)

8. L AN&15219BY

(1]

(2]

(3]

(4]

(5]

(6]

Kohonen T. The self-organizing maps.
Proceedings of the IEEE. 1990; 78(9): 1464-1480.
Cottrell M, Hammer B, Hasenfuss A, Villmann T.
Batch and median neural gas. Neural Networks.
2006; 19: 762-771.

Martinetz T, Berkovich S, Schulten K. Neural gas
network for vector quantization and its application
to time series prediction. IEEE Transactions on
Neural Networks. 1993; 4(4): 558-569.
Kusumoto H. o@og,m Self-Organizing Map
Algorithm Without Learning of Neighborhood
Vectors. IEEE Transactions on Neural Networks.
2006; 17(6): 1656-1661.

Arnonkijpanich B, Lursinsap C. Adaptive Second
Order Self-Organizing Mapping for 2D Pattern
Representation. |EEE
Conference on Neural Networks. 2004; 1: 775-780.

International Joint
Mochihashi D, Kikui G, Kita K. Learning an optimal
distance metric in a linguistic vectorspace.
Systems and computers in Japan. 2006; 37(9):
12-21.

(7]

(8]

(9]

(10]

(1]

(12]

(13]

427

Arnonkijpanich B, Hasenfuss A, Hammer B. Local
Matrix Adaptation in Topographic Neural Maps.
Neurocomputing. 2011; 74(4): 522-539.
Tenenbaum J, Silva V, Langford J. A Global
Geometric  Framework for  Nonlinear
Dimensionality Reduction. Science. 2000;
290(5500): 2319-2323.

Sammon J. A nonlinear mapping for data structure
analysis. IEEE Transactions on Computers. 1969;
18: 401-409.

Dermartines P, Herault J. Curvilinear Component
Analysis: A Self Organizing Neural Network for
Nonlinear Mapping. IEEE Transactions on Neural
Networks. 1997; 8(1): 148-154.

Brand M. Charting a manifold. Advances in Neural
Information Processing Systems. 2003; 15: 961-968.
Arnonkijpanich B, Hasenfuss A, Hammer B. Local
Matrix Learning in Clustering and Applications for
Manifold Visualization. Neural Networks. 2010;
23(4): 476-486.

Tipping M, Bishop C. Mixtures of probabilistic
Neural

principal analyzers.

Computation. 1999; 11: 443-482.

component



	EN39_4 (1)_Part101
	EN39_4 (1)_Part102
	EN39_4 (1)_Part103
	EN39_4 (1)_Part104
	EN39_4 (1)_Part105
	EN39_4 (1)_Part106
	EN39_4 (1)_Part107
	EN39_4 (1)_Part108
	EN39_4 (1)_Part109
	EN39_4 (1)_Part110
	EN39_4 (1)_Part111
	EN39_4 (1)_Part112
	EN39_4 (1)_Part113



