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Wongkot Pojpongsan 2008: Clustering of Food Safety Documents by Using Two Step
Clustering: SOM and Genetic Algorithms. Master of Science (Computer Science),
Major Field: Computer Science, Department of Computer Science. Thesis Advisor:

Associate Professor Anongnart Srivihok, Ph.D. 75 pages.

This research proposes an approach to improve document clustering technique to
segment Food Safety documents by the similarity of documents. The keywords that provided by
the specialist were used to represent the documents. Keywords were extracted from documents
by using Stemming and Stopping Word Removal technique and then Inverse Document
Frequency (IDF) was used to calculate keywords’ weight. The comparison of clustering
documents by using weighted keywords (CW) and non -weighted keywords (CN) was

conducted.

Two step clustering technique was improved in this study to cluster Food Safety
documents. These techniques included (1) Self-Organizing Maps (SOM) and (2) Genetic
Algorithms (GA) and (3) K-Means algorithm. SOM was used find the number of clusters. Then
both GA and K-Means were used to cluster data and evaluate their performances. Evaluation
methods included Variance analysis, Root-mean-square Standard Deviation (RMSSTD) and R-
Square (RS). RMSSTD was used to find the cohesion of data or the difference between data in

the same cluster while RS was used to find the differences between clusters.

Results revealed that the appropriate cluster numbers was equal to 8 while having the
best of value variance analysis, RMSTD and RS. As well, Genetic Algorithms was the best
performance algorithm in clustering. When we use document weighting technique. The results
of clustering with weighted keyword Documents (CW) were better than clustering with non-

weighted keywords Documents (CN).
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2: repeat
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5:  Update this centroid and the centroids that are close, i.e., in a specified
neighborhood.
6: until The centroids don’t change much or a threshold is exceeded.

7: Assign each object to its closest centroid and return the centroids and clusters.
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Y
@ o U ax a o I o @
anpazmstinuvesiuneuIniFuiugnssuazilumsinuludnyazveans
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MUN 8 LAAINININUVOITUADUITIFINUFNT TN

nn: Goldberg (1989)
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m3sad1elszansdusuiia (Initial Population) 1INMIgud3 A IABZEUYDILARE
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Tas TuTounimanumnzauganga luugazseumsniau
A Y < . I ax v A Ao
2. MIABAUVUAIADHAA (Roulette Wheel Selection) 1HuITMIfn@annlanyae
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AMEADNd0Iana 5315 Iu Tsuuaazdaziannivzdulumsgriaeniuegnuninim

Y
M auvedIng 1 lauaiu

A v 9 . I ax v A
3. MISIANUUUNITUNLU (Tournament Selection) 111ATMsAA@BN 1A 11 Ta5y Tae
Y . 1 Y o Ao aa.l‘ o A ~
1935 Roulette Wheel Selection AU 1HATUAINIIUIUNAIMUA 10U URIMTIEN IAT 1 TN
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ANTANNUVUADULLIN

4. msenuuulugunguA2e19ena (Stochastic Universal Sampling (Baker,
3 as o A A Y o aa . ' v
1987) 1UATMIAiAapNNAG18AUIT Roulette Wheel Selection Lisiazansa 1 1uMsHyuIIa0

A =~ ' qgj = Y Y o ] A 1 3 1 a
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aa Y]

a = . A o ' = v o . 2 A S A
1. danadu (Elitism) 3038071 1133 11/5ANYU (Reproduction) DM IAUWUT AD
Y A ti'd tﬂ' 1 [ % Lﬂ' Y 1
nszuIUMsfadenas I Tsunuanumnzaugangaluguilagiuielvegsoaly

Uszansguae

{ I 3 lo [ v o

2. M3 luAnlasu (Crossover) HudiuaouniInendinss llsandsu Tagns

H 1 1 1 ] [ I {
wanasuaiuvedlas Ty Taunwous (Parent) musasanuuazdlulums ludnldsu
(Probability of Crossover: Pc) titoa5199a Ins T TaugulnainsoTns TuTeugugn (Offspring)
[ 9 ~ g/l I a P o @ o [ ) :ll as a
on31m3 lAnlaou (Pe) wiumaiimesidAnd mSumImfmnoUve i UABUIBIT
Y & A o I o ~ 9 dgl 1 1 1
WUFNITY Fanaedasauuesduinlas Tulyngnignainvuluuaas judevinaved

U Q

1529103 (population size)

=

v 7 . I 3 A [ Y A
3. MINAeNUT (Mutation) HuduapUN®19%8 1% 103 Tn Tsulmanumuzana

4
[ 4

{ [ 1 1 [ 1 ] ) ] {1
Junasnnms lvinlasu Taemsnaduamusdiuvesing ulsuiua Imiludumisngn 14
[ ] I 4 { o @
Muon31n U192 u1uMINA183W U T (Probability of Mutation: Pm) NfMua 6031013nay

@

s = sl o o A o 4 a 1
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Begin
1. t=0
2. Initialize population P(t)
3. Compute fitness P(t)
4. t=t+l
5. If termination criterion achieved go to step 10
6. Select P(t) from P(t-1)
7. Crossover P(t)
8. Mutate P(t)
9. Gotostep3

10. Output best and stop

4 3 A, a 4 3 A, a o
mwﬁ 9 ﬂTWLLZ‘TﬂQﬂJuW’)uTJ%%Nﬂi’)3JWJlﬁﬂiﬂlﬂﬂﬂluﬁﬂuﬁﬁl%\iwuﬁﬂii11

An: Goldberg (2002)
v &’ 4 d' v y:’, ad A U U U Y
5. ﬂ'J‘lllg!‘]J9\1ﬂ‘]—!!ﬂﬁl’Jﬂ‘lJﬂ1§1‘ﬁﬂluﬂﬂuﬁﬁ!‘ﬁﬁwuﬁ.ﬂi'ﬁﬂuﬂ’l‘i%ﬂﬂﬁ!ﬂﬂlﬂﬂﬁ

Qaj A Aa o ° 9 Y o ) Y 9 £

PUADUIBIFINUENTTY dnsoihwlszgnd ldnumsian lavatedu Fedwnsn
o 9 [} 1 9 d‘ Ql Aa A o Y [} d‘ o @ )
wnnlslumstangudeyaomiuisz@nsnnlumsinu lamuny Adidglunsi
oa/’ ad A (% 9 (Y] 1 9 A d‘ 1 1 d! 1 d‘
TuaouIBFINUgAI TN I lumstanquasyane msununar luunas Ins TuTay Gaain
o 9 A A 4 1 9 9 % a
unnlgununlnas lulsune gUINa1VBINGUTDYA ITUNUAIIYAVBIANAUNFATIEY

Y

(Floating Point Representation) (Maulik and Bandyopadhyay, 2000) s1eaz0ea lutaazdunou

9

Fludadl

$ ] 4 o 4
1. msunuiaelas Ty ey 1nuAaziona1sIzUNUAIBNIANDS 12119AFUINAI
1 9 I @ [} [} Aaa 4 o
yoangu MaT1uilulas Ty Ty Ared1usu Javoanameos (N) =3 1azd1uiu cluster (K) =3

WUNUAFUINGN (C,, C,,, C,,) (C,,, C,yy C,) HAE (C,,, Cyy C,y) Aoa10 1A Tn Tai (Maulik

320

and Bandyopadhyay, 2000) AININA 10
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Center 1 10255 |43
Center 2 71 1196]| 1.1
Center 3 19|17 1060
L A
_"‘\\‘r_,v-"'_

10255 (4371 (19611 [ 19| 1.

|

10.0

MNN 10 uanansununaelas 1y lay

131: Maulik and Bandyopadhyay (2000)

3 Y [
2. mstmuadszanssudu sz laemsguavesaazduiuun Insanguazog
1 9 1 = o 1 9 QBJ} ng
meluvevwanuuazvounanvedtoya luudazau siimsgulvdasuialas TuTay 9niiuy
wimsgu launsenaladmnulas TuTsumnuasmua B luudazseumsiiau

A0e19MIgulszmNITUAY LaAIARIN NG 11

VaULIEAIRL

l 5.0 [10.0]10.0| 5.0 |10.0|10.0| 5.0 |10.0] 10.0
Tnalulsy 25|55 (75|10 906111917100
YauAa M 00|10 10|00 |10]|00|00]| 10|00

MW 11 uaaadisgmsmuualszyngsudu

131: Maulik and Bandyopadhyay (2000)

o 1 [} 1 9 § [ { (] Y o
3. MIMWIAMANUHNZ AN 1INMIFanguTayanimsaauenenals ey Indi

U

A H
Ideglunquifennu auiumsiamanumuzanvewaas Ins Iy Tewz Jaanmsngaves
1 A 4 1 3 o Yy S Yo J
s TuTwu nane gavesgagudnalvesnguiiy M lnveyaiannulnanumelungy

{ ¢ ] 1 1 1
UooNga FINADMININATIVVDITLELHNIZHINUARZIENES (M) Melunguiuge

Audna1aveInguiiu Aerun15h 4 (Maulik and Bandyopadhyay, 2000)
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k
M =2 2Ixi -z @

i=1 X;eC;
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Tasf X AoenaInelungu
-4 1

z ADYAFUINAVBINGY

3 o '
k Hudmiung
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[ [ A @ % I { @ 1
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[l o I~ 1 1 I~ o
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mstaenaunag ladnuIas Tulsuasuauduugege lunaaz gu

4
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Y Taelin1eglusi [1, length-1] 110 length AvANWEMVDI 8 TAT T Ty Taslinnuiiiag

1 ' v ' ' Y v
dunvznams ludnasumtumasi 2, dudei lufams lvinldeuvy Tas Tulaunldee

A v 1

' 1 4
milounuguweninnizms wah ldninms lvinlasuazimadszannsjugniu 2 Tas TuTawy



26

v o . 1 3 A a v v w1 A
MINABIUT (Mutation) AN UNIINANINABWUTIMADAIAGN 42, 1Y
a d?’ = 1 [l [ 9y A A 1 1
vzinarulunng sulundaz Ias Tl Tsugugnuasninms ludwldeu tagziiosninar luusay
= I a [V Z;' = 9 Y4 10 1 1 .
duszithuaunaioy aniudaldmsnareiuguun s muaaiueu (Non-uniform

9 I
mutation) (Elliott, 2002) Tas3uAUMUBITIIUTOUMSTOIULAZ AT 1INANNTT 6

Vi +0(,U, —V,)  fdedi1da
v { k (. Vi) idloduldnn + ©)
Vi =6V =) ifedudan -
Tagil
. . (1—1)b (7)
5(l,y):5(|,l,y,r)=y(1—r ! )
il V, AvAIvOILARZ DY

[l..u,] AV VAR ITADL ZIAVDIT 0D

v Y
i AoToUNMINUVRLIY

I Ao e uMIMINIUgIgANivUa
A ' 1 ' =

R A9 AGUDYTEHIN 0 D9 1
A 1A A . .

b A9 AIANTUD non-uniformity = 5

Y [
6. MIAUFAMIINNU HOATUTIUIUTOUMTIH19U (Tteration)

i Y
na1lumsiszunanalaeini lvestiuaeuIBBRUENTTUAD O (FK*c*d*p*n)
(Rebelsky, 1997) Tagfl I Aps1ausoumstiaIu K Avsuaunguassdoya c Avd iU
Tas TuTsuluudazseumsitiau 4 fe Suuldvesdoya p Aeswanlsznns luuaazu

A o 9
I1ag n ABIUIUTVDYA
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PoAuoIns lFmstanguuunIaeduaouIBIFNUENITUAD AW1T0IANINU

9 o Y Y [ Ao A = o o A =
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6. ANN3IIBIRUDEINUMIIANGUIDLIA-TY (K-Means Clustering)

Y
a @ vy v a . @
MATANIIANQUUDYA TABTUADUATUULIA-UY (K-means Algorithm) IMTHaIL
o = Y I =K 3 as ) VoA Aa 1
waziuaue Iag MacQueen Faudad Iiiudaiuaouls lumsianguiansnmelunaas

' =) Y 4 A o '
nqu fuzmzﬂz1ﬂa§ﬂg{uaﬂamfiiamgmummﬂqu (Mean) (MacQueen, 1967)

v Y
Ml 12 uaasdaedmsdanguioyalasdiuaouisuuuma-iiv

131: Cassidy (2002)
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Junoumssanguioyalasldiuaeuisuuun-iulsznoudis mssmuasiuau
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Aruadumungy midadeyauaazdudingy nazmsdsulgsdmmunguluus
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= A a [ J

U
yinuae MsmmuatiuiugasuAu Nawadedsy@aninmuesmssangu nio
-d' 1 1 Ao a 9 A = a U 2K A o g
msnnguunnguiisuuaunEndesnseove: iliamndnlungu Jelimstmuanginasiin
1 d' 1 [ Y = a 1 "9 1 1 d' 1 d! d‘ o d?
nguiazeglusovdall vxdesliaunFnog lidosnimnsiamiaiiimuaiuu (Bradley,

Y v
1998) HUUABDUMTHINTUAINING 13
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MUUATIUIUNGY

h 4

MIFWNUNGY (Centroid)

h 4

Wszezideyanuf Ny
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tangulniTagnasanein
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A

Tuiing

nasungu?

301: Tan ez al. (2006)
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uazidenyAgUInaUBINgUITNAY

o v 1 4 1 . v 1
2. MUIUMAUNUNQY W?@ﬂﬂﬂuﬂﬂaNﬂlﬂ\iﬂqm (Centroid) "lmmaxﬂqu

3. danguieyalvilaginsananmaiulndsanseszezvitavestoyalunguiu
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4. fhmsdsvlsamsdangulaedounau lvde 2 nazazvgaiiedoyaausnlu

nguusazngy lulimsnlasunilag

3 ax o [ =\ 9 dy A A X o Y
VUADUITNITIANQUUDYALVULA-WUABDINTIWUN (space) VlslsﬁoluﬂqﬁﬂT\TTuu@ﬂ

<
(modest) 119321740

Y 2

VmWIzd03a (data points) HAZAIMNUVDINGN (centroids) 1111 Y AaTTUT
D, & 4 . 3 A A o ) o A
ADINITNUN (space complexity) 1y O((m + K)n) 149 n ADNIUIUUDYANINUA LAY m A
o v { . 1 { < a .
Suuedalsn1d (attributes) aruranlslumsiszuranaszitluauns@audy (linear)

o [ 09: 4 I 4
Tugalvesdaudoya daiune (time complexity) Mo s 193U O * K * m * n) 1ilo 1
3 o Aq Y A o A ~ A o Ay o
Wusmauseunldeamuveanguinmanlasunilas uag K A IUNqUNABINITIA

1 4 o 1 v { { <
ngu ot dmuas gl Idasi na1nldeziilu 0¢) (Tan er al., 2006)

Algorithm Basic K-Means algorithm.
1: Select K points as initial centroids.
2: repeat
3:  From K clusters by assigning each point to its closest centroid.
4. Recompute the centroid of each cluster.

5: until Centroids do not change.

] 9
MW 14 TunpuIBnneuiinesvesIsnssangudeyauum-iiu
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9
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Yy Y V9 33| J v o [l 9 A
wumiﬁmﬂamayjmﬂu 2 Ny (K=2) e1I08 NUDUANITINN 3

q EY

Y
RIS TRRRARTEEY
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X’ X’
AB G+(C-1))/2=2 G+(¢1)/2=2
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J ] J Y @ J Y ! .
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d(A(AB)) =(5-2)+(3-2°=10
d(A(CD)=(G+1)V+3B+2) =6l

o Y] A A v o
4. mu’;mqmﬂumagammaﬂiﬁﬂmmwm

d(B,AB)) =(-1-2)+(1-2’=10
dB,CD)=(-1+1Y+1+2’=9
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v Y
M3 6 LanINslTeumeuMIMAUYLITUABUIT luMIIANgN
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*
[ o 1 g’ @ 4 1
SOM (201K O(n) VIUIUNQN, HINUD ﬂﬂﬂuaﬂﬁ’lﬁﬂlﬂﬂﬂqu
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GA fa O(n’) UIUNGY AFUINANVDING
[ o 1 4 1
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k4
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31: Amarasiri et al, (2004), Rebelsky (1997), Tan et al. (2006)

7. msadszansmn

]
aAaa

myialszaninmmsiangudoya Uszneudleds nion s luilegiiu 3 3% Ae (1) m

anuualsalsiu (2) Root Mean Square Standard Deviation tt8$ (3) R-Square

1. maulsalsiu (Variance)

v o

1 aad

I v Y = o 9 ==
manulsisiu L‘]JumﬁmmslﬁmmaﬂmmmuﬂiNumawagamummuaaﬂ

' '
L o

NAAURAY Famuia 1@ laens1iaudeay (Standard Deviation: S.D.) #Af189a84 (Ronald,

b2 = Y Y A
’l’)flﬁﬂﬂflﬂxﬂﬂﬂﬁﬂ?iﬁ]ﬂﬂ@‘ﬂﬂﬂ

1995) @Al

N _
2. (% = X)? ©
Variance = =
N
Tagh N Ae waudoya
A Y
x flo Yoya
— A @ oAy & '
X o yaquinanveIngquitoyatiug og



33

2. Root-mean-square Standard Deviation: RMSSTD
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