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ABSTRACT

Unsupervised clustering obtains a good performance when data are completely separated.
However, most data are incompletely separated. As a result unsupervised clustering gives poor
performance, when they are applied to such data. This paper proposes document clustering using
Kohonen neural network with pairwise constraints to improve the text processing Kohonen neural
network. This algorithm works directly on textual information without mapping document into
some representation which has quantitative features. The input level of the proposed neural
network can directly receive a qualitative value without mapping the qualitative value into
numerical value. The proposed neural network is based on the architecture of text processing
Kohonen neural network, the concepts of dissimilarity measure of symbolic objects and pairwise

constrained concepts. As a result, the model can successfully assign cluster label to the objects.
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D(Docl,y,,Doc2,,,) = Dg(Docly,,, Doc2,,,) + D¢ (Doclyy,,Doc2,,,)
v 9
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W, ={Wivwi2:wi3a---awik} (2.10)
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a a a 3 4 [ ] Lo a
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a
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dhadoyadeguain g, lilddudimiwesdoyadthluduyagiindrdui i uaz e, 92

1 1w Y Y ) [~ Y i ] o' a a o o oA
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Tavh £ iluduvesguaniduosdunagin X uasdruveaominagiiailoy ldnail

W ={wil’wi27wi3""’wik} (3.2)
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level Constraints Taufifwosngizninmeadoyatsznpudis dauved Must-link Constraints
iag Cannot-link Constraints édmﬂuﬂiﬁ’M 1ay C UNUYAYD3 Must-link Constraints (A
Cannot-link Constraints AMU&19A wonvniidadafimsfmuasnimin i fuudandaalu
{MUD9 Must-link Constraints (, /¥ ) 118 Cannot-link Constraints ( /¥ ) Taeiiunazdauveang

= LY dy
HYIUAIU

M = {(DI’DI)} ’ mW ~ {m M"l_/} (34)

= {(Di’Dj)} Wig {cwij} (3.5)
1 :‘ w A1 A A a o d?' ) 0 & . .
mumunwummaummmmﬂgmﬂwiu Must-link Constraints 138 Cannot-link Constraints

A =t a 7 dy 9 a o4
T’ﬁﬂ'ﬂ'lﬂﬂ&’Nﬂ']‘iﬂ:ﬁluﬂﬂﬂﬂﬂﬁﬂ\iﬂgﬂvlﬂ Tﬂﬂuﬂmmu

il =0 (D, D) eM
Vo y(n) =1 wlln=n,] i, D)ec (3.6)

0 otherwise
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' b [ ]
sENINABIUBYA HIUNTVEIANUTINITOUBA Kohonen Self-Organizing Map 14aIUv8IMNT
14 [ Y 2 o wa
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9 & g v a & . Y o adg :iv e a [ a 9
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Ed
ag b4 A
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b4
Teyausnoonnndulidaou fuaoumsiavessanes e ldes Ui 3.1

U4

Step 0: Initialize weight w,, in each neural output W.. Each weight can be initialized from the
training data arbitrarily.
Step 1: While stopping condition is false, do step 2-6
Step 2: For each input vector
X= (x,,xz,...,x{,)r, do step 3-6

Step 3: For each input unit ‘> compute

”X_I/Vi"=zd:Di(xi’M)ik)+ %mwyl’[ni ;tnj]_*- Z%:wyl’[”i :nj]
= (DD, M “ (DD, kC

Step 4: Find index ‘I’ such that ||X-| is minimum and assign n=1

Step 5: For all weight that connect to the winning node ‘I’ and its neighborhood N).

(oid)

(new) _ | Wi Ux, {f ie Ay
ik - (old) {
Wi otherwise
And
(old) .
f(epik =< 77) lf Apik 3 M)ik M xk
(new) (old) s
€pir v (epik +m) i Apik E Wy MX,
o iprikexj_(vvikmxk) \
Where f{.) is defined as
x f0<x<I
f(x)=<0  "ifx<0
1 if x>1

Step 6: Continue with step 1-5 until the stopping condition is true

d' :1' ° [ ] 9 = a ad
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Ffungizninaoatoya
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o ar 1

' b4
seninmesfeyalsznoudivdiundniididy 3 doude dauvestunounsidvuuvy
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(i (Competitive Process) druveamimiisealnualndifvavesiiasea Inuaiigniden
(Cooperative Process) uavmuqﬂmﬂmﬂumummmsﬂﬂmmmnnmawmmsﬂainuﬂw
g auaziiasea Inualndifesld uﬂﬂﬂammﬂuauwmuﬂ X 1niu (Adaptive Process)

o o

mﬂusmaxmuﬁaﬂmmmymwazmﬂﬂmu

321 dhuvesiumeumsiionduuuuvadi (Competitive Process)

Lﬂudauﬁﬂszqnﬁumﬁm?mmwm'm'nmmmhwmmﬂmi HazuuIAang
syndnmesdeyatifumaiiauvesmsSoufuuuugady (Competitive Learing) Taudl
Huapumsiaundnie msmiarealnua w, AfianumileufusudeyndBunayin x
wnfiga 1un15ﬁ1ﬂ1ﬂa1nsﬂmunummmmahm w, uazdoyadunagia x wildne
ﬂ:nmmﬂmqmwumnmavamﬁuummmﬁmmumJwanwmng w%e Constraints 1w
47U Must-link Constraints {1f¢ Cannot-link Constraints Tﬂﬂmﬂmmwmmﬂmwmnmaz
garautian 1dnnnasausendniinniuuand1alugs Span uagAIANUNANAI TUIT
Content ﬁasaaiﬁuﬂﬁgmﬁanﬁvuﬂsnﬂuﬁaiaahuﬂﬁﬁﬁwmmmehaﬁ'n%yaﬁuwmgﬁﬂ X

9/ { e} " o a a a
Yloufiga Ssmemmanumilousuvesilasenlnua w, uazdoyadunnyiin x w1490
d
IIX_VVIII=ZDi(xi’Wik)+ mw,.jL[n,. ¢nj]+ Wil =nj] 3.7
k=1 (DD, kM (p.D) C

TunsmanuandwesguTulan £ vesiaseannmes w, (D(x,,w,)) midon
HATINVDIAIAUUANATUTY Span  (Dy(X,,W,)) HALAINIIUUANAIUTI Content

¥
(D (x,, wy,)) lavilonugail

D(x,,W,) = Dy (%, W) + De (%, Wy ) (3.8)

| Length of x, — Length of w, | (3.9)
Span length of x, and wy, .

D (%, wy) =

| Length of x, + Length of wy —2* Length of intersection of x, and wy | (3.10)
Span length of x, and w;,

D (%, Wy ) =

il Length of x, fod wanguauiaved w,

4 o vad a = wa
Span length of x, and w, ﬂmmauﬂmﬁummﬂﬂmnmiUmauﬂmﬂunmm X, HAS wy

und c

Length ofmtersectzon of x, and w, ﬂammuﬂmﬁuumwmmuﬂlm x, AT w,
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322 @My Imniiisealnualndifed (Cooperative Process)

d‘! =Y hid 1 v w 9 = a A d‘
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A ' e J A A Y a v a . A A & o
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1. daumafusnmnnnes w, Iudnves 4, ieiuvaundnnid )Ty w, Tay

1) P
(new) _ Wfk(o VX, if ien

*y = V@) ) (3.1D)
w, otherwise

1 0 A a 1 4 [~ 1 o = {
aandevzimsmuadnmidh ldlu w, dedludinnnnes luiliseaTnuan

i Neighborhood Nodes



23

2. daumstsusiamnnaes w, ludmves ¢, Tasuritesnidlu 3 daudesq fle
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M= {(DI’DS)’ (Dsst)} V= {(m Wla’l)’ (m Wss’l)} (3.13)
C= {((D13D4)’ (DssD4)} y W= {(c W 4’1)’ (c W34’1)} (3.14)
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