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Research Title:  Thai Herb Information Extraction from Multiple Websites
Researcher:  Assoc. Prof. Ponrudee Netisopakul, Ph.D.
Faculty: Information Technology. Department: Information Technology.

ABSTRACT

Websites containing Thai herb information have different formats; some have certain
structure but some have irregular structure. This research aims to extract Thai herb information
from multiple websites. The process must be able to apply to each website accordingly.
Information needed to extract include Thai herb names; those are an official name, an English
name, a scientific name, its family, and other names, list of symptoms it can be used to treat, parts
of used, and toxic information. The preparation process uses HTML tags and template files storing
topic indicators for each website and each section of information. After extracting the related
section, regular expressions are applied to extract names and parts of used. In addition, a symptom
indicator word list is used to extract list of symptoms. The list is expanded using new symptom
names learned during the process. The experimental result using totally 100 webpages achieves 98-
100% precision and recall in extraction Thai herb names, 95% precision and 92% recall in
extracting parts of used, 90% precision and 85% recall in extracting symptom names. Finally, the
process achieves 100% in extracting toxic information,

Keywords : Thai herb information extraction, Regular expression, Thai herb
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<TABLE><TR><TD COLSPAN=3><H3><FONT FACE="Arial, Helvetica">Maximum and Minimum Temperatures</FOHT>
</H3> </TD></TR><TR><TD ALIGH=CEHNTER BGCOLOR="#FFFFFF"><B><FONT COLOR="#0000A0"><FOHNT FACE=
"Arial,Helvetica" >Maximum<BR>Tempe rature<BR>F (C)</FOHT></FONT></B></TD><TD ALIGH=CENTER BGCOLOR=
"#FFFFFF"><B><FOHT COLOR="#0000A0" ><FONT FACE="Arial,Helvetica'">Minimm<BR>Temperature<BR>F(C)
</FOHT ></FONT></B></TD><TD></TD></TR ><TR><TD ALIGH=CEHNTER><FONT FACE="Arial,Helvetica'>82.0(27.8)
</FONT></TD><TD ALIGH=CENTER><FONT FACE="Arial, Helvetica">62.1(16.7 )</FONT></TD><TD><FONT FACE=
"Arial, Helvetica">In the <B>6 hours</B> preceding Oct 29, 1998 - 06:53 PM EST / 1998.10.29 2353
UTC</FOHT></TD></TR><TR><TD ALIGH=CENTER><FONT FACE="Arial,Helvetica'>80.1(26.7)</FONT></TD>

<TD ALIGH=CEHNTER><FOHNT FACE="Arial, Helvetica">45.0 (7 .2)</FONT></TD><TD><FONT FACE="Arial,
Helvetica">In the <B>24 hours</B> preceding Oct 28, 1998 - 11:53 PM EST / 1998.10.28 0453 UTC</FOHNT>
</TD></TR>XTR><TD COLSPAN=3><HR SIZE=1 HOSHADE WIDTH="100%"></TD></TR></TABLE> ......
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AAAI - National Conference on Artificial Intelligence
AADERUG - Automated and Algorithmic Debugging

AC - Advanced Courses

ACM Pacific

ADB - Applications of Databases

ADBIS - Advances in Databases and Information Systems
ADBT - Advances in Data Base Theory

ADC - Australian Database Conference

ADL - Advances in Digital Libraries

Agents - International Conference on Autonomous Agents
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UG

<htaml>

“hend>

<title>DBRamp;LP: Conf Raxp; Workshops</title>

</head>

<body bgcolor="#d0ffd0" texte link >

<hi1><a hrefe*../index.html"><ing alt="DBRLP* src="../logo.gif"></a>
Conforences Mamp; Vorksheps</hi>

... onissis ...

<hr>

<h3><a name="a">A</a></h3>

<ul>

<11><s href="saai/index.html*>AAAI</a> - National Conferemce om Artificial
Intelligence

<11><a href="aadebug/index.html">AADEBUG</a> - Automated and Algorithmic
Debugging

<lir<e luwf~"au/iodes . himl*>AC</a> - Advanced Courses

<11><a href="pacific/pacific75.html">ACH Pacific</a>

<1i><a href="add/index.html*>ADB</a> - Applications of Databases

. omissis ...

<11><a href="http://wwv.scu.edu.au/ausved95/">AusVeb</a> - Australian World
Vide Ved Conferemce ~ link

</ul>

<h3><a name="b">B</a></A3>

<ul>

<13i><a Arer="perkeley/izdex.html” Berkeley Workshop</a> os Distributed Date
Nanag and Comp " .

<1i><a hrefe"bivit/index.htal *>BIVIT</a> - Basque Iaternatiomal Workskop on
Information Tecknology

<1i><a href="bacod/index.htnl*>BNCOD</a> ~ British National Conference on Databases
<11><a Arer="prw/index.htal*>BIV</a> ~ Datesbanksysteme iz Bhuuml;rvo, Techaik

und Wissenschaft (German Database Conference)
</ul>
. omissis ...

<BI><a DAmeS"X"2XC</A2, <A name~"y“ Y</a’, <a name="z"sIX/ar</h3r
. omissis ...

</body>

</ht=l>
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PAGE AllConferences
$AllConferences : *<hr> ( $ConfWithInitial )+ ;
$ConfWithInitial : <h3><a name="*">$Initial</a></h3>
[<ul> (
<li><a href="$ConfURL">$Acronym</a> - $ConfName $TP
)* </ul>] ;
$Initial : *(7</a>) ;
$ConfURL : *(7")
$Acronym : *(7</a>) ;
$ConfName : *(7<1i> | </ul>) ;
$TP : {
$Initial char(1);
$Acronym char (100) ;
$ConfName, $ConfURL char(265) ;
}
END
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“Hurricane Bill spun northward toward
the New England coast Satwurday with
wind and rain as officials wamed beach
lovers to head indoors for the night.”

Clausel: Hurricane Bill spun northward
toward the New England coast Saturday
with wind and rain

Clause2: officials wamed beach lovers

to head indoors for the night

v

Clausel: [Hurricane Billlxp  spun
[northward]anyp toward [the New
England coastlyp [Saturdaylye with
[wind and rain]\p

51t 213 fedratunerveamsmeniss Teanazad [12]
vingUit 213 fedradsz Teaiiundiiterenysz Teauazadiude “Hurricane Bill
spun northward toward the New England coast Saturday with wind and rain as officials warned
beach lovers to head indoors for the night” Faiieriunszuaunsiaszimeyiss Tuaud
annsautseen 1diflu 2 s Tende "““Hurricane Bill spun northward toward the New England
coast Saturday with wind and rain" uasalsentss Teaiteresiie “officials warned beach lovers
to head indoors for the night” wﬁ’qmm%uﬁmmuﬂiﬂﬂﬂﬁhﬂdnmgmzmaﬁ FniI0814
Y&heyise Toausnuuaailund Feeusounindld 3 Usziansio NP (Noun Phrase) &
Uszneudae Hurricane, the New England coast, Saturday wazadalszinngaiione ADVP
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Clause:  [Hurricane  Bill]  [spun] Clause: [Hurricane Bill]ls;oemeven: [Spun)
[northward] toward [the New England > [northward|pieeion  toward [the New
coast] [Saturday] with [wind and rain] England coast]icaic. [Saturday]peonweex
with [[wind JwincEven: and
[rain}?r‘::.;:::r[\:r:}

51 214 @edumsmiduuindanuvue Tasldeouinlad [12]

Y 1
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Anwnute Feezwu Herricane Bill %zgﬂﬁ'uuﬁmﬂ?ammwmmﬂumm@mifﬁmm
stromEvent au northward sz gniduudindeaanumineiluignissive Direction Tuau
o4 the New England coast vz gnirduniinidannunanadumgnissives location naszlu
AIUVBY Saturday, wind wag rain %zgﬂf‘hﬁ'uu,ﬁmf‘fmﬂ3mwmm°ﬂums§gmmfmm DayOfweek,
WindEvent uaz PrecipitationEvent adae
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avinaiisanndoyavesiivasyulns Inefianumannaie iwu feyavesnrimsvoiiy

A o v A Y3 o a 1A 4
mgu'lwﬂmﬂmmmiﬂm"lﬂuu mmiawemmi"lﬂLﬂumu’mmmﬂumm%mﬂmim
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G],u‘]J‘Vlufllgﬂa1'Jﬂ\1ﬂ§$1J'J°L!ﬂ'liﬁﬂﬂ"ll@EﬁW“BﬁiguVlWivlT]ﬂﬁ]1ﬂﬂa1UL3Uul%ﬂ AN ITULID
s a v o dy FY 0o Av A Z’/ <3 S & kY
1%ﬂﬂﬁ1u3ﬂﬂﬂﬂﬂu1sﬁ1uﬂ1i‘ﬂ13 YUNINUR 5 L'J‘]Jvl“]ﬁ’] G]f\?lli%ﬂ'ﬂllﬂﬂ]ﬂ

A

- gudeyadisayu Ing Ineveswminedoswagsuyd www.dru.ac.th)

U

Y A

- gudeyaiisayuns Inevesdninnulasimseydndwugnssuiisdu
e auIIANTET1FAIS TURINTLINNTAUT B YA TOIWUIHIIT T
(http:/hwww.rspg.or.th/plants_data/herbs/herbs  200.htm)

- gudoyansayulnsInevosgne usssuy1AIN1d3§nU¥1A
(http://www.pharmacy. mahidol.ac.th/siri/index.php?page=home)

- gdeyaitvayulnslneiiduivvesduinaudeyafisayulns Ine
(http:/www.medplant. mahidol.ac.th/tpex/ toxic_mnus.asp)

- gudeyadvayulus Inedvayuluslnevesayuinsinenonnou
(http:/fwww.samunpri.com/)

3.1 nssrsaelassadraiin HTML veaiulasdninendos
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Y =~

dmsuteyafivayuIns Insfiandsenvuiee lWadaeenlundazifulad
Usznoudae Fonans Feauiy Feinmmans ¥o19d Fortesdiu anuilufivdeszuy
sumedi o uasFeerms Faluudaziiuladezlduiin HTML fldsmuadeyaiiy
aygu'Ins Inefuandraiu ) snmsdrsae Taseadre HTML a1n s o ladiindntialushady

ansouualaseadre html 185y 2 Uszinn ae Tasesadraunn HTML fiusiveu uag

Tassadrauin HTML #hifianumiuen duaaslugili 3.1 wagz1i 3.2 awdwn



<tr=>

<td>....... Fomu18aY ... .... </td>

<td>....... Ylang Ylang ....... </td>

</tr=>

<tr>

<td>....... foSnemand ........ </td>

<td>....... Cananga odorata (Lamk.) Hook. f. et. Th.
ANNONACEAE ....... </td>

</tr>

519 3.1 Tassadrauiin HTML fmiueou

UG

. ¥ - ay e x il Ve p. A
<li><strong>#u</strong>: \unssili&ugn ddrsueylfiudeGuniimi aduasiianngs

" g e : e &
Uszanns 50-100 2. dnwaurimirfeyldfuarnanuazuuu Avsuuiasfideniiuge 7 dislusuiud

awmdnsou gavnuvsstariuasidusesvidefuienIngjvruisduassn warnmuvidelauludn

<li><strong> #u</strong> fureas LIsIeINIgniRuauiuie Uiginsninelia pedey dou

tiapams simens fnenlsam On anlag eadasetnaun en@eu</li>

511 3.2 Tassadaudin HTML a1 hiniveu
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1ngUi 31 sz dunafiudmdazuiin <tr> szalseneudlounn <td> 2 uiin Fawin

2 A o g A o 4 A a < S Yt < Y
HINILUAAIDIYRHIVO 1¥U FONHIOINYY ¥30 FoIMemaas 1udu dauudia <> gane

Y v v Y
HaaId oo waazinte aalasead1s HTML a'lidanududen amdseiilals JSOUP

API[13] 31 HTML Parser lumsasadoyaudasych nazaingii 3.2 s dunaiitudiiin 1
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=
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anvueNNNgNEMAns uazYoyaiineddesnuassnguldsnuiens Wudu dmsy
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4 . . . L]
Tdmumanizilseneumedadnuaitazdiissueauaaziave (indicator word of topic) &

uaaaluaisnan 3.1
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321 mssausauieveserms (Symptom name collection) Sunszuaumseria uaz
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HTML source Extraction
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Y
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by using template file of web site
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v

\ 4

Medicinal used topic Extraction
by using HTML Tag
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L msAswesalaauaaziuma (HTML Source Extraction) sflusuaeuves
= v g A o B v 9 & 2
msasrosd Iaavewaaziums erh Il lumsniidevesassnga denszuaunsi
1814 JSOUP APl ifluins esiloil#aase o Iaamainuaaziiume
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A SR S g e 4 e g 4 o X 4 o o
Juaouinuiemninertesnasinguneglunaaziume tievniloninegluives
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assna uudazium I ¥ lumsmnseoins luduaeudaly dnsuduneumssivua
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uin HTML fdsveniaidenaziiiomiinerdesdiuassnqa dwaaslugili 35 uag

wadniveamsanalaseadrs HTML fmiveunaaslugii 3.6

<Ta ngco;or= PLOLUrr ><ronct race="no >ans LHerlir Si1ze="gZrLaesalpinia sapps
Linn. W¢ FABACEAE </font></td>
</tr>
<tr>
<td bgcolor="#3399FF"><font color="#FFFFFF" face="MS Sans Serif” size="2">«
fpdu </b></font></td>
<td bgcolor="§CSBEOFF" "><font face="MS Sans Serif"” size="2">WNHEN </font></tc

</tr>
<tr>
<td bgcolor="#3399FF"><font color="#FFFFFF" face="MS Sans Serif"” size=""2"><
furfnida </b></font></td>
<td bgcolor="§CSEOFF"><font face="MS Sans Serif"” size="2">-</font></td>
</tr>
<tr>
<td bgcolor="#3399FF" "><font color="#FFFFFF" face="MS Sans Serif” size=""2">«
SWAHSUA </b></font></td> .
<td bgcolor="§CS8EOFF" " ><font face="MS Sans Serif” size="2">"1aWu @3 5 - 8
NAS IARIAMIMUChE /> T USTNDUUDLYRURAEDIDR 1S0NEAY TuoousiMe niosuen
JUIU NN 0.6 - 0.8 2. ¥ 1.5 - 1.8 2. TARTNADKbr /> ADN2D DDnAZDNTUG
wuaufiamSoAvaw iy ndvaon8mdoy wa tTudnuvu &dena </font></tad>
</tr>
<tr>
<td bgcolor="#3399FF ><font color="#FFFFFF face="MS Sans Serif” size="2"><
F5MAM </b></font></td> : g
<td bgcolor="#CB8EOFF"><font face="MS Sans Serif” size="2">Uunu - Tounuidn
WhSa NFIEDA UAUDARMS FUIEIME RIaaunk TPUadumaiignb uas
FFDUNMUG N F1SAARUAIAD Brazilin </font></td>
</tr>
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Regular expression f¥aiadeyanivaslnsne



1.1, Regular expression M¥afaveyavesgrudonaitvayinslnavesumidnendas vy

suy3 (Www.dru.ac.th)

ms1ad 0.1 Regular expression 719 fadoyaluiuladgudoyaivayuinglnoves

UMINGIAYI BN TULYT

AI0eaden N Regular expression Toihte
yzaa, Nzatou ([n-1+)\\%), ¥\s*+ Fomams
Yzazno ([n-&1+) Fonans
Broad Leaf Mahogany, False Mahogany, | ([A-z]+\s*)+,* Foauiy
Honduras Mahogany
Coconut ([A-Z))+ Foaiay
Artocarpus lakoocha Roxb. ((Lla-ZJA-Z{(D]+)\Ns*)+. FoInmemans
Aganosma marginnata G. Don., Syn.. A. | (([a-z|A-Z]+)\s¥)+., FoInmemans
marginata Vanpruk., marginata Craib.,
marginata Burkill
HmzaneTos nehiug thaeanen (([-g1)\$*)\s*+ FoRosnu
S5 : uzfodv wzfoio, mamie . | (n-g[JHs*\s¥)*(([n- FoRoanu
oAy, 18-midn - 1aende e he'ld | g10llst) Hls*+
Tuninde, nsedl - 1doeny, au-Tasw -

&6y, gawgisil : iheviia
mana-iadn, uedn mamde-nende | (n-s1+)x((n-g10\s%) s+ | Fortesdn
ﬂizg‘%ﬂmmq, Suneniang, duife auile), | ((n-810\9)[)n-e1\s* N+ | Fortosdu

9
du1) (o), Fuwed @)
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1.2. Regular expression #l¥afadeyavesgiudeyaiivaylnsinsvesdninaulnsams

(YR Y [ 4 oA v
f’)Hﬁﬂ‘HW‘HiéﬂiiNﬁ‘Uﬂu!ﬁﬁﬂN‘lﬂ'lﬂ‘i/‘li%i'l‘lfﬂ'ﬁ ﬁNlﬁﬂWﬁ%!ﬂWﬁﬂuﬁVﬂq@Tl"l aYINVININY

w3 (ttp:/www.rspg.or thiplants_data/ herbs/herbs_ 200.htm)

m1519h n.2 Regular expression #lsaiadeyaluiuleagmdoyansayuIng Inovosdninau

o  d o [ 4 oA <} [
Iﬂi\iﬂ’]i@hﬁﬂﬁwuﬁﬂﬁﬁﬂJﬁGD'f’JULﬁf’]\illﬁnﬂW§$ﬁTGI)'@nﬁ FURAINTSINNIAUT YA

AGWUINIIBANTT

AI9eaden N Regular expression Toihte
Tngem ([n-81+) Fonans
Swegt Basil (A-Z]4) Foaiay
Blue Pea, Butterfly Pea ([A-Z]#\s%)+.* Foaiy
Syzygium aromaticum (L.) ([*n-g|:]+\s*)4. FoInmemans
Merr.& L.M.Perry
CAPPARACEAE ([A-Z]+) Fod
Aty (Foalual); sydu (m | (([p-g10\s¥)[()n- FoRosnu
nAa). AT (MAiio) g1#\s* M\g*+
duaz due mlne duda dr | ((["NWOW)][HNSH)[()n-g]-]* FoRosnu
o9 118 913 dui qvue)
vy (vou-sumj3) vzue (vus) | (([p-g10\s¥)[()n-2| FoRosdu
Fte, Yzmion (n2ivi3od- JH\s* H\s*+

UYTOIADU) ULIIYHE

(NLIHTBI-NIYIULT)
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1.3, Regular expression f¥afadeyavesgrudosyadivauiinsInavosgnenusssamdinen
aagnuwd (http://www.pharmacy.mahidol.ac.th/siri/ index.php?page=home)

(%

maei n.3 Regular expression #{19aa

FIINFIAINNTTINUSIA

9y <3 7 % =
Poyaluinlyavesgmiioyanaayulnsngresgneu

AI9eadon N Regular expression Forvo
U ([n-&1+) Fonuns
Hibiscus esculentus L. (o1 \(*([*n-g1+\\s+)\)* FoInmemans
Abelmoschus esculentus (L.))
Eclipta prostrata (L.) L. Roem. ((Lla-ZJA-Z|(D]+)\s*)+. FoInmemans
HEMEROCALLIDACEAE WO * Fod
(PHORMIACEAE)
THYMELAEACEAE ([A-2])+ Fod
LABIATAE [LAMIACEAE] W] Fod
nufiadudle, Aals, Wi, nahdy, | ([n-g10\s¥),*\s*+ Forftoedu
gouifien
a3z pszuuthuda nszin (([n-g1)\$*)\s*+ FoRosnu

NIAN 11
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14 grudeyansayulusinansayulnsinovosayuluslinaaonanown

(http://www.samunpri.com/)

mssii 0.3 Regular expression #147afadoyaluyladvesgudoyadizayu'lns Ingves

ayulns lnoaonnou
AI9eaYen N Regular expression Toihte

nIEivBLIAS ([n-81+) Fonums
Jamaican Sorrel, Rosella ([A-Z]+\\s*)+,* Foaiy
Shoe Flower ([A-Z]+) Foaiay
Hibiscus sabdariffa Linn. ((Lla-ZJA-Z|(D]+)\s*)+. FoInmemans
Sennatora (L.) Roxb. #ees: Cassiatora L. | ([n-g[]+\s*)+. FoInmemans
Malvaceae (A-Z]4) Fond
nszieunamanany), duiud (([p-810\\*)[()n-& - FoRosdu
(mamile), dut@vrumisesaew) JH\s* *\s*+
adn Anaaanual aaath Anaaa nzvou vz | (([n-s10)\15%) FoRosnu
U ANUN
vzryumie -n1nld) vryes- ([-e1\M[On-g[J*\s* | Hortoedu
TUNYI) Wine(warg-anil)
Matovienod uuas wiwie mamile) | ([a-g10\sH(\((*)\))* FoRosnu
i e mﬁyumﬁ (lnennnais) 1auae
Tnsa (uu9)
adn Anaaanual aaath Anaaa nzvou vz | (([n-s10)\15%) FoRosnu
U ANUN
vzryumie -n1nld) vryes- ([-e1\A)[On-g[J*\s* | Hortoedu

TUNYI) Wine(warg-aaiil)
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15 grudeyanvanulusinefifufivvesdrinarudoyaivayulnslng
(http://www.medplant. mahidol.ac.th/tpex/ toxic_mnu3.asp)

m1519h n.4 Regular expression Wldadadoyaluiulsdvesgrudoyansayu Tns Insiiduiy

o v F) A
yosdninaudoyanveayu lns ny

AIveadon N Regular expression Toihte
nszAIn* ([n-81+) Fonuns
GREAT-LEAVED CALADIUM ([A-Z]+) Foainy
Jamaican Sorrel, Rosella ((Lla-ZJA-ZI(D]+)\s*)+. FoInmemans
ARACEAE ([A-Z]+) Fond
nszaa*, nszaauay, ae, Inilz, veun1d, | (([n-s10\ls¥)\s* ¥\s*+ Forftoedu

wennzan, wen Iniha, 3 Intha

FEAYADINDTLUUNIUAUDINT

((n-€1H)

<3 A [
AN N

32UUT19NY

44




To- winana (mwu1lng) 5705 wsnA wATamna

%o - unaana (mundangy) Assoc. Prof. Ponrudee Netisopakul, Ph.D.

aouiiande nuzma T Taasaume ao1iuna lu Tadnszaomnaniinummisa1Ansz i

wineravInssnn Tsudiddidnnseding ponrudee@it kmitl.ac.th

Usziamsnn

o Ph.D. (Computer Information and Science), Case Western Reserve University, Cleveland,
OH, USA.

o M.S. (Computer Information Science), University of Delaware, Newark, DE, USA.

o M.S. (Computer Science), University of Southern California, Los Angeles, CA, USA.

« B.S. with Honor (Statistics), Chulalongkorn University, Bangkok, THAILAND.

Uszaumssimisenineives

Kuptabuth, S., Netisopakul, P., “On Factors Affect Document Clustering: Comparison of
Summary versus Full Documents”, 6th International Joint Conference on Computer Science and
Software Engineering, May 13-15, 2009, Phuket, Thailand.

Lertlilitrungroj, W., Netisopakul, P., “Simulation Modeling for Tollway Collection Decision
Support System”, 6th International Joint Conference on Computer Science and Software
Engineering, May 13-15, 2009, Phuket, Thailand.

Netisopakul, P., Saapajit, W., “Pre-diagnosis Doctor Simulation using Case-Based Techniques”,
2009 World Congress on Computer Science and Information Engineering, March 31-April 2,
2009, Los Angeles, USA.

Netisopakul, P., Lertvikul, S., “Development of Vendor Managed Inventory using Web Service”,
2008 International Conference Global Research in Business and Economics, Sept 17-19, 2008,
Orlando, USA.



Netisopakul, P., “Software Engineering: Theory, Principles, and Practices (in Thai)”, Translated
from the original text book by Pressman, Top Publishing Co. Ltd., 2006

Netisopakul, P., Siriumpunkul, N., “Educational Service Web Database Prototype”, Third
International Conference on Intelligent Computing, August 21-24, 2007, China,

Netisopakul, P., “Web Metrics Support System (WMSS): Case Study at Faculty of Architecture,
Chiang Mai University”, Hawaii International Conference on Business, May 25-28, 2006,
Honolulu, Hawaii.

Leenawong, C., Netisopakul, P., “Multiobjective Optimization Models for Production Planning at
the Dairy Plant of Thailand’s Royal Chitralada Projects”, International Congress on Logistics and
SCM System, April 30-May 6 2006, Kaohsiung, Taiwan.

Netisopakul, P., Leenawong, C., “Application of Nearest Neighbor Algorithm in E-Tourism
Advisory System”, International Technical Conference on Circuits/Systems, Computers and
Communications (ITC-CSCC), July 4-7, 2005, Korea.

Leenawong, C., Wattanasiripong, N., Netisopakul, P., “Interaction-based Algorithm for Replacing
Components in the Multiple Complex System Model”, International Technical Conference on
Circuits/Systems, Computers and Communications (ITC-CSCC), July 4-7, 2005, Korea.

Leenawong, C. and Netisopakul, P. “Modeling and Optimization Approaches for Team Building
Problem” Asia Pacific Industrial Engineering and Management Systems (APIEMS) 12-15
December 2004, USA. Pp. 34.14.1- 34.14.12,

Netisopakul P. and Leelapat W. “User Adaptive Weh Search Engine Architecture” Proceeding of

International Conference on Computing, Communications and Control Technologies, August
2004, USA. Vol. VII pp. 92-97.

49



Punjataewakupt S. and Netisopakul P. “Knowledge Modules in Educational Software”
Proceeding of International Conference on Computing, Communication and Control
Technologies, August 2004, USA. Vol. VII pp. 103-106.

Netisopakul P. “Visualizing Dynamic Objects in Object-Oriented Program” Proceedings of the

7th World Multiconference on Systemics, Cybernetics and Informatics, July 2003. USA. Val.
X1l pp. 321-325.

50



