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ABSTRACT

In the information age, having enrich information and effective information accessing capability
as same as the organization have an important inheritance knowledgebase. Therefore, information
gathering, storage and retrieval of organization plays an essential role in the information
management. In our research, we focus and scope on electronic document retrieval improvement
for official organization, we call that “e-Saraban”, using ontology-based approach. We develop
ontology model of e-Saraban for organization’s domain knowledge considering the official
document structure, components for each type of document, relation among domain in accordance
with mission and information usage of organization. We compare the query results between
former system of e-Saraban and protype of e-Saraban ontology. As a consequence, the ontology
model can extend keyword search and provide query results given in a semantically meaningful

way can thus satisfy the user’s intention more than the former system.
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2. STUBTUUNAINI W TDVDINUIBNUNT DYAABTINGITDI 15U MTINVAINTIOTOUD
1 o A o A A Y A I Y [N
MU NBINAN NBIAAY HIDIAMWYAANNEIVDI HIBIuululszia
v Y
3. STUUMTNUUAMNADIUNAIUDINUIBNU 1FU (V9 A1A HIduenrUIegos g
AUUUIIY

4. szuuswunlagldavsiaunuizeaniien wu udfly 01 Mernumsusmsyana

2.1.1.2 MIMUNMBNAITNNTIVDIT0I
] =\ o v 9 A ] 9 A
amunananalimssuuniveiseslvgq 13 10 vuaa A
1) MSEY s

v

2) M szoy Usgma N riyaa Wiz I¥nguRn N IguUaT
3) Tdaouna il veanusauiie
4y usmsna )
5) UINIYAAD

] 3
6) 1DANAA
7) sz duuin

= 1
8) Hnousu UITEE YU gAIUMlTEMe

v Y 4

{a 2 ' 9
9) Jaq AJAMN NAULALTINOATN

10) 51841 LALADA

112 szuudaiurazAuAudeyaaIsaume (Information Storages and  Retrievals
System: ISARS) %50 izuuﬁuﬁu%yaa 15aUNe (Information Retrievals System: IRS)

Y v A

Y A . = Yo A A Y A
MIAUAU (Retrieval) NP ﬂTﬁllﬂ'i‘]Jﬁ\ﬁ/l@ﬂ\iﬂ1§ﬂa‘Uﬂu3J”I NITAUAU
. . I o { o ]
AIAUNA (Information Retrieval) %QL‘]JUﬂ"IﬁﬂigVI”I{lﬂ g ‘ﬁﬂﬂlﬁ@ﬂﬁ"ﬁﬁuW]ﬂﬁnﬂLLﬁa\ﬁ]ﬂLﬂU
A o q 9y Yo A v & ) A 2 &
LW'E']Vl'IGLW1@5Uﬁ15ﬁulﬂﬁﬂ1uﬂ@ﬂﬂﬂ1§ “]N'E]'li]ﬂ]uGUE]lluﬁW5@5']ﬂﬂ'lil'ﬂﬂﬁ'liclﬁﬂiii]!,u@ﬂ'l
A9
NABVINIT
nuuﬁjuﬁuﬂ?ayjamiaumﬁ (Information retrievals system) Hidhvanaienu
A o ¥ Y [ o = Y A v A
AULDNTITOINAIAU (Query) GU@\TPrl“]ﬁ]’lﬂﬂﬁﬂl@ﬂﬁ’]ﬁﬁ]’lu’)uu’lﬂ Iﬂﬂigﬂrﬂllﬂu'l'ﬂ‘ﬂﬁﬂ o
1szuianaona1s (Document operations) aFdunuenaIuIonas (Index or document
representation) 15 LUIANAMIAY (Query operations) a3 edunumau (Query representation)

uazAUAUIONAIS (Searching) Aa317 2.3
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mdexmg
Uue )_.( Query )_’ Similarty ﬁwmw\\‘ /D;'.l;;i ;\
Y Reprasen!aunn Computation " Representation, /T )
Query T Document
Crperahuns ' 1 Operations
mdngof

Sirmilar Dots

gﬂ“ﬁ 2.3 NIZUIUMIAUAUDNATT: Retrieval process (Baeza-Yates et al. 1999)

Y Ao ¥ A9 9
FTVUMNNMANVRITTUUANAUTOYAamT AWM 152nUAIY
1. Uszunanaenals (Document/ Text operations)
NMIIANNIAYY Nsuendszian MItaEes 91MEu N5 1¥nszuIumg
v o . 3 Y . 4 ]
Anf (Word Segmentation) 1I1M511119698nB3591090AW (String) tHOMIVOUIAVBILAAY
] o 1 v o = o Y o = (%
#12eA (Morpheme) lageuaronysiiazonyse udniliifisununauynsy
N3zIUMIAAM U52NOURIBNTZUILAI 9 15U
1 A 9 3‘; (DR
- Stopword Removal 1% a, an, the 1)51ng Tudonauiiy lugelums
A 9 A 1 o 9 o ?,’, A @ o Y
AuAu tiesan luawsonenueziondisla 9 eenviniula asiuiegndneeniziild

£

<
ﬁummlmﬁlsfayjmaﬂm
. A o Yo o w 1 o d o Y
- Stemming Av M3 IRMAIAYAUTIINANN 15U plays, played V114
< @ =
1WusnAwn Ao play
2. ﬁ%}NﬁJ’JLmuL@ﬂﬁﬁﬁ%ﬂﬁ%ﬁ (Index or Document Representation) Ao
o 1 ] = v 1
ﬂ'l'ﬁﬁ%}'l\'iﬁﬁ!tﬂul@ﬂﬁ’lﬁiugﬂllﬂﬂﬂ%‘] il fJEJ'l\?iJiJ'lﬁiﬁ'lullagﬁ]ﬂlﬂﬂiugﬂﬂl@ﬁﬂWH"ﬁI@Hﬁ LU
v o Ao v ¥ A g X A ) o v
ﬂ1§1“ﬁ3$ﬂﬂﬂ°h’1«lﬂ'l 6]57]811’?ﬂTﬁﬂuﬂuiﬁ]ﬂL'ﬁ'J(’UuLu'fJ\1’1]Wﬂﬁﬂﬂ'i$1J'JUﬂ1§ﬂu1’i'lﬂ1ﬂ1ﬂ"UﬂﬂJ”a
Y o A ~ A Y v v
AURUY mam’wENm’iﬁUﬂuIﬂﬂﬁﬂmﬂm‘iN%ﬂmUﬂ%u
o v . ' <
3. Yszunanasinu (Query Operations) tiioonN Il
o 9 . A o 9y A Y A a A
- NMIVYIIPYAINU (Query Expansmn) o ﬂTiVl'lﬂlﬂﬂ'lﬁﬂuﬂuﬂJﬂizﬁﬂ‘ﬁﬂTW
2 9 Yo o A . o A g ' v v 4 o
M?ﬂﬂlﬂﬂ?ﬂﬂTiiT@?ﬂﬂHﬂﬂTﬁ (Operatlon) ‘U']\WI'JLWNLGU'ILI‘]_] MU MINABINITUDYAINYINY
. A v v . A ' Y
Automobile @MUITUNUNITAUAIY +train LAS/VTD + car IIUAY

o v oA 19 1 o
- Query transformation A9 M319 Relevance Feedback ¥insnin bl

draaazai ) ldluauaesdoiy e 17 lanaaninuanaia lan@

g
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4. afradmmnumau (Query Representation)
5. AUANNET  (Searching) laemsfTeufeunnumiion  (Similarity
o o [ @ Y4
Computation) YOIAMNUMAUAUAINUIONET  WAAWTUBITLUY AD 518N15V04LONETT

5696191 (Ranking) muanumilouveaenaisnumauauldnudld

2.1.2.1 Mm3UsziumamsauaUaIsaUINA (Performance Evaluation)
9

< Y Y 4
mﬂuaﬂmwuﬂmﬂﬂgmmmiﬂ 9

u

erhmsAuAumTIUIMAINENE1T NN
' ' < 1 = A =2 < v J Yy A
sTUVIINNgUYRARNaITeeMilu 2 49U Ao BNINgNAIBBNNITUNATNEIINNTAUAL

(Retrieved Document) aztond159 11ignasoonun (Not Retrieved Document) F310na15A19 )
U dy = g’; ~ a 9 =~ A 1 4 = Y 2
11.1 2 GEGE! fﬂi]il‘ﬂ\u’é]ﬂﬁﬁ‘l’uﬂﬁl’)"ll@\‘lilﬂﬂ!ﬁh‘ﬂﬁWWHLﬂﬂ‘!MﬂﬁLﬂdﬁﬂULﬂﬁl‘Uﬂ’ﬂNGlﬂﬁlﬂﬁl\i"ll@\‘l
Y A Y A A A Yy VA P v A A
NTTIAUAUAINUN ﬁi@ﬂﬂlﬂﬂﬁﬁﬂ?ﬁ%@l@ﬂﬂﬁ (Relevant) uaz"lmﬂm@um (Irrelevant) AUTIN
v 1 1 g’/ I [
Ggllﬂxiﬂ'li c’fﬁmmsnumﬂ’qmmmﬂmﬁmwmaamﬂu 4 ﬂﬁjiJ ﬁ’t‘)
1 { I Y4
1. Retrieved and Relevant Document : ﬂqmeﬂmﬁﬁgﬂﬁqaaﬂmmuwaaWﬁ
~ 9 o A tilﬁf
LUAZINYIVDINUTINADINIT
. ' Ay = <3| v '
2. Not Retrieved and Relevant : ﬂ@jm@ﬂmﬁw”lugﬂmmgﬂuwaam e
= 9 v A Lﬂ'ﬂl
(NYIVDINUVAINADINTT

. 1 ~ = I v J 1 A 9
3. Retrieved and Irrelevant : ﬂqmaﬂmsmgﬂmmmuwaam Lm"lmﬂmmm

] ]
v Aa A

AUFINADINT

1 { [} I v J
4. Not Retrieved and Irrelevant : ﬂqmaﬂmi‘ﬁ"lugﬂﬁmaﬂmyﬂuwaa‘W‘ﬁ uay

a

" A 9 v A Ay
1ﬂlﬂ83mﬂﬂﬂﬂﬁﬂﬂﬁﬂﬂﬂ1ﬁ

B PR Y A g 1 A A A A B o A
fl]gl‘ﬂu]l@’ﬂﬂ'liﬂuﬂuﬁ’liﬁutﬂﬁuuhlll'ﬁ’]ll’lﬁﬂﬂuﬂul'ﬂﬂﬁ’limlﬂﬂ’)ﬂl@ﬂ IGH

1 Y
ldeens 14 100% TelimsAamanuuiud lumsduduasaumaiu 2 uuy Ao

Y v ! g

v oo .. A a ¥ 9 A4 9 yy
AMANNUNUEYL (Precision) AD mi‘wmimwmmgﬂ@awawagamamu'lﬂ
o [ 1 o Ay A o S 9 A Y
ﬁ]Tﬂ?J@]iTﬁTJui3W’JNi]”IL!'JL!L?Jﬂﬁ?i%ﬂﬂﬂﬂg}ﬂ@l@ﬂﬂﬂﬂ?ﬂ?ﬂl@ﬂﬁ1i1/lﬂl!ﬂu3J”lhlﬂ‘i/lﬂﬂiJﬂ
Y

o [ A [ [ o [ [ ~ A 9)3’/ I o A 9
(MY LIDAANULNUIUNIND 1 Llﬁﬂ\ifﬂmﬂﬁ"ﬁ‘ﬂﬂuﬂuﬂ11ﬂﬂﬂﬂuﬂlﬂuﬂ1@]®ﬂﬂ§]ﬂ@@ﬂ)

AMANVLNUE = [{Relevant document} (M) {Retrieve document} |

|[{Retrieve document}|
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A Y] 9 4 )
ANNUAIVAIU (Recall) AD NMINITUIANUATUDIUVRITOY A DINEUN

H v H
auﬁaﬁmﬂﬂmwm MINBATIAIUTZHINTIWIUEN AT NAUAUYNADINUTINIUONTS

¥ £ m v
‘Qﬂﬁ’ﬂ\i NANAVDITZUL (”HlHEJWiG] ﬂ'lﬂ’ﬂiJﬂi“Ui]’Ju&HHi’Viﬂ1@f]‘Uﬁ ﬂ@]E]\‘IE]'E]ﬂiJﬂWllﬂiﬂﬂ

=n

=h.

i)

MANVATUDIU = [{Relevant document} (M) {Retrieve document} |

|[{Relevant document} |

ueNINNMINAToUUTTANTNINVDITZ UMD TANINYNAD AT UE
] ' 1o L. 1A A Yy A Y Y
AYAANULUUYT  (Precision) UALAUTINAY (Recall) 41]7 UNITIANUNTNUBINANITAUN

9 Y ' 4 g A ' o A A
ﬂl@i;ljaiﬂﬂi’mﬂ’lﬂﬂ"ll’t’)%hm%@i (F-Measure) L‘]Juwamimaammmmwmmum LAgAUIINAU

F-measure = 2 * Recall * Precision

Recall + Precision

1.1.3 - msiszananamusssusia (Natural Language Processing: NLP)
I A o Y a ) a L4
Huszuunaem iaeuinune s 19018153 UHIAVOINYBE YUIUNITVO
Al g9 v 9 Y A d Y a S
M3132uaHaNIITITUHIAGUAUINMIT VIV NI UTDANUAIBITITUIA 1NUY
a J g}.: a o 1 I
szvvaziasigidoyansluselassadrauazanunuionieni Tagnusiuny
Yy v a 1A o ° 9 o JA g
guANNFUaI TS uANNeNIAIN0Y WINITUNUANURIBIAas AT IHaaNT Ty
a =1 o [ A
NHIFITUBIN0NNT Laeliesnlsznounie q Ao
a 4 a 9 . . 3|
1) MSAATIEH MBI 1ATIa519 (Syntactic  Analysis) 1T un15asI9800
4 { [ o ] 1 o 1 4 [ I
Taseadranme honssimeanumsedntisuesnqualszinnais q Asunuilulse Toa
1 . I i~ a v 7’ A o w
1 152 Tom “The man old cried” Huilse Toanii Insaadurandnlrennsal iilesandidu
3
ﬁgﬂ%ﬁ’mtﬂu “The old man cried”
a L a . . 3|
2) MIAATIZH IUFIA1IWKNY (Semantic Analysis) 1 UMTATIVAOUAIN
9
gnaealudinnurnieuosdszlon 19U “The stones eat the boys” Inseaieveilse Ton

9 1Y T A A a = /=) 1
aﬂmmmwaﬂ%mﬂm LWILiJ’f)’JLﬂinﬁcluLGNﬂ’NiJWlJ"IEJ“INU’JTiJﬂ’J"IiJWJJ']EJVIL‘]Jull‘]JlliJll@
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a J a A . . I =
3) MINATIEH LUFIANY (Pragmatic Analysis) Wumsannuaw
s a dy 3’/ 9 ] Yo 1 9 1 d A [ 1
ADIUNITUNNAVU Tﬂﬂ‘VN@ﬁ\i“ll'I’J’s’ﬁﬁL!azQi‘]J"’U'I’J’dTﬁﬁ]%ﬁ@ﬂﬂgiuﬁﬂWHﬂﬁmm‘c’Jﬂf‘lu YU
A Id‘ = 0o v w v dy ] 1
mmzﬂu’ag‘nﬁmu3a'lv\luazmmﬂmmwmzunmmﬂﬁ ¥1ND14I1 “Do you have a watch?”
Y o A ] o Aa o Ay A
Lmz”lﬂmm‘u “yes” 139 “no” gaadnduminounag INS12MABUNABINITABLIAN
9

U YUSUU

(Z

9
MsUszuananIEIsIsuNa Usznoudroiunsudiny Ao n1sAadiLaz

[

o { o . . a da 4
AnunTnvess (Word Segmentation and Part-of Speech Tagging) NI UATIEHUNIU

a o
3¢ U (Name Entity Analysis) HAzNITANTIZHUINIA (Phrase Analysis)

2.1.3.1 MslsnumsiszaanamunsIsuna
A 9y 9 9 a I @ A Y 9
1. msauaudeyalaglemusssuna Wudnyazveamsavauvoyaly
) Y AHq 99 Aa o v A s 1 Y )
gruveyanemuIN g IugIalsc 1 Iuununs 1E eI NN UADT 1FU MINABINITTOY
A A AnA o 9 9 Y o A g
aounneuieInlryodeslulszmalneningiudoya awnsodun laslddominilu
MEIFITUWIA I 1D What attraction place is famous in Thailand? UNUMTVEUAFS SQL T
aq Y 1 A A a s 9 v
msudasnnapsssuana lieglugdvesniz SQL Minsosnsuiuaesamnsailala
9 A a 4 . . 3 )
2. mMswlanmpAlunIoInouN NS (Machine Translation: MT) wunmsi
A A s 9, & I A & Ay '
wIednaNN a5 N g lunsudasinmeiviuiudnaivinileaiuiaeants ¥y
@ I I
ulanmudanguiluaiune Wudu
0 W . . S
3. msagilennudidyainenals  (Text Summarization) 1 unseyi
@ U Ao w 9 I A 2’, 1 A 12 dy 9 A
Taanulasaammizaiundriaguazasiuiuenars lvinauniudnuatiiiorivoyan
milouduny Taeld35ms 1 MIAAYeAIN (Text Extraction Technique) tazl¥iaziuu

A 9 a o w A 9 = o A
ﬂigIﬂﬂﬁi@ﬂlﬁ]ﬂ?’llﬂ@EJWi]’]ﬁm’H]’lﬂﬂ'J’liJﬁ’lﬂﬂJﬂl@ﬂﬂigIﬂﬂ?iﬁﬁlell'f]ﬂ')'uﬁ]'lﬂﬂj'lﬂﬂ"ll@\‘]ﬂ'lﬂ

Y 9 ° ' o I I
“]JiWﬂi‘]b],LlLE]ﬂﬁ'liﬂﬁL“L!uﬂlﬁ]ﬂ'ﬂﬂﬂ?ﬂ@nu'ﬂu\i%ﬂ\iﬂ1 Wuau

2.1.3.2 Fodinavesmsizananampnsssnea
Ty imaneean15Uszu2amanI¥I55TIUTIA A0 AINAINIVYBINTYI
4 an 4 9 Y o 1 ° = Y1 v
ioannlummsssumnalnginasiuaztesniuninuie Muaazmiausaany laaany
v Y
alsingegluisy TeadTiuS unuana19nu 15U “Time flies like an arrow” 9152 TonTl “Time

[

A o ) 3 [ { a 1< o 1
files” ﬁ]gﬂiflﬂﬂjﬁluﬁ\iL'Ja’]ﬂﬁlﬁlluw%'ﬂlluﬁq,)u uu%u@g UﬂWUﬂquﬂJiﬁﬂ@NW’J!@]ﬂiﬂﬂﬂ’n’l
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. v 9 a KX o A o a A A 9 A Y a dtdy
“flies” 19 1NDIDIMUINHIOAINToUND NIV loanunmenunessvesdse Toa Tunsaitl

a o o R o % o < g o o A
LﬂﬂﬂTﬂﬂT]iJﬂ'lﬂ'J11SU'(’Nﬂ']“?\1ﬂ']'ﬂﬁ\iﬂ1ﬁ']ll'l3ﬂlﬂuqﬁlﬂﬁﬂ1u1ﬂlla$ﬂ1ﬂﬁﬂ']

1.14 TIE]Hf]@i’)ui‘ﬂiaﬁ (Ontology Theory)
I ] Aa @ 1 a3
pau InTagluma TuTaghumsannmuusannunueaie vy Wuniw
A A A P4 D] . o o o ]
MaseanouNuaos 11Tt 19a21uMN1Y (Semantic) taziaudidala Tagnsussene
puIANNAAMNveLANau 1Y HIeTeMHUANINEINULUIAA (The  Specification of a
.. < P P v ¥ & oA .
Conceptuahzatlon) !,“IJL!ﬂﬁE’fiNﬂWl&ﬂ’NﬁJg‘ﬂN@H‘Lﬂﬂﬂﬂ!‘ﬁl&ﬂﬁi@ﬂlfJ“]JHlﬁ (Domain)
. ~ . A % v oA 1
Tavouwaniia 1 Idlaanuuazgndeswnnigs Fsiuguaniauazanudunusnnerdo
< =) 9 . A A 1 . . A 9
Lﬂuiwazmaﬂmaya (Meta-Information) Nt58021 Information about Information nI9UDYN
A a 9 Y] 9 v o '
Nensneduiedoyala uazussers InseaiauazanudunusvesszuuiuInua (Node)
Y
HUUSIAUTY (Hierarchies) Taolinuamnsalunslddoyasauny (Share) ansnirdoya
v 9 =\ 1 72 . é ]
naum 1418 (Reuse) uazlinnueanninlumsnienoanmauiia (Inheritance) FIA1NITOULT

pouInlagoondu 4 Uszian dgilii 2.4

2.1.4.1 Yszianeeulnlad
1) pouInTagna 11/ (Generic or Common Sense Ontologies) 150 EJ@HT%IQ@W@J“UQQ
@ J I a {
(Top-Level Ontologies) ¥3000U1n1a852AUgINI (Higher Level Ontology) tHutunfiaf
] d' 9 (% Qld' d' é (% d' = ]
lunerdosnuveuwannuiizeslaGownil mngnumsaumanyainaleuazivua g

A Y ¥ A v Y o
anunsoweuTeanuanuiavou q 1 dszneudlsiuanaid (Base Class) tazfivua

wa A a A o o 4 1 o 9 Y
AuauANoaTUeAId WiomMuuanNUdNRUTTznINaad Tagansoi 1 ldau]d
TuTauna Tl (Generic Domain)

) v A I § J Y 2

2) ooulnladd¥iuRINTIN (Task Ontology) 1HuoeuInladnilszgna/ Wanau
MPADUAUBINITHINIUYOININTTNEDY 180 1HENITNIN0ANUANHULIANIZYDININTTY
neou Inlagszauuu 15U oou In lagdsnsiaza1u

o o . < {

3) ooulnladmmizdmsulamu (Domain Ontology) (Hueeulnlatneuauss
aolamu Tagordominieneanaanyazimnizued lamuaneouInladszauuu lddmsy
v I 9 9 ] ad Aa 4 s A [ ana o I 9
IAUNVANUIRNIZAIY 1B DIANNIOUNT UWNE 1ATRIININA HazAINa 1Wuau

= @ . . I =
4) ooulnlagszavlanoa (Application Ontology or Local Ontology) WueouInlas

d' o w 9 d‘d o . .
ngninamslenuluTawunianud gzl (Specific Domain)
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(aouInTadszdinm)
top-level ontology
/ Upper Ontology

T

(eauInladdmiulamu) (oou InTaddmsuionssw
domain ontology task ontology

N

(vouTnladszdulanoa)
application ontology
/ Local Ontology

519 2.4 sztaneouInlad (Guarino 1999)

uudfneou Inlad (Ontology Approach) 1HUT5EN8IFIANNHINY 1HIBAY
9 ' Y Y A A & 9 Y o 9 a
wrlvsamnuly “vpuwaning”  sedlaizemialvaeandesny Taglyuuina (Concept)
=~ A = @ a A o @ I w
A8 1NDAAYTOAANOULUIAAKTOMANNNT U U

TasaadieeouInlad Useneudie N1IAIMUATIEINANUKNNIY HI DT
85110399317 Taglduuifansenale (Concepts/ Classes) AMANIA (Properties, Slots, Roles,

[ Y4 @ v % 1

Functions) ANUANNUT (Relationships) A55nLNSUYAINNVTUNUS (Axioms) HAZNIDY

%ﬂgﬁﬁ%ﬂﬁWﬁWﬁ (Instances) (Benjamins and Gomez-Perez 2000)

2.1.4.2 aanilsznevveseoulnlad

a A = a ¥ A A &£ & 3 3
l) UUINANIDAATE NP Llu'JﬂﬂGlu"UE]U!ﬂlﬂﬂﬁ'lwglﬁe\‘]clﬂlﬁﬂ\‘]ﬁuq “])'Qﬁ'liﬂﬁﬂlﬂu’f)gllﬁﬂ

YA A o A A V=R a a Y Y A

qﬂﬂlﬂﬂ?ﬂﬂﬁ\?‘ﬂ@jﬂﬂﬁW?ﬂﬁ LlﬁgﬁWNWﬁﬂ@‘ﬁUWﬂﬁWﬂﬁZl@ﬂﬂqﬂ 1¥U 91U (Task) HUIMN
o . o ' .

(Function) NM3N3EN1 (Action) NAYNT (Strategy) ﬂizmumsamqﬁmawa (Reasoning

Process)

A A | § A [ v Jdo a 4 o a a
2) AuaNa nueie puantiaae q inedesdunusnuuufe modnnldeiuieuuina

o o J

o v 3 o a J A o a
3) ANUANNUD LﬂuﬂWiuT!ﬁuﬂﬂiglﬂﬂ‘U@Qﬂ1§ﬂ§]ﬁﬂwu‘ﬁi$ﬁ’31\1llu3ﬂﬂﬂllllu']ﬂﬂ Taoil

Y
MIMMUAANUFUIUT IUSAHAZA 9 Aall
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o 4 o w g’/ . . . .
- ANNFNRUSMNA R DS UL T Tul (Hierarchical/ Taxonomy Relationship) A
v Y
ANNAUNUT VO ILUIAANBgAINE IR UTY SYHIIAAIALAZAAIAEDY 1T U
[ v J
ANUTUWUFLUY Subclass-of 30 Is-a hierarchy

o J

- anuduiusuuy Mereology (Assoication/ Mereology Relationship) Ao ANUTUNUT
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Abstract

In the information age, having enrich
information and  effective  information
accessing capability as same as the
organization have an important inheritance
knowledgebase. Therefore, information
gathering, storage and retrieval of organization
play an essential role in the information
management. In our research, we focus and
scope on electronic document retrieval
improvement for official organization, we call
that “e-Saraban”, using ontology-based
approach. We develop ontology model of e-
Saraban for organi-zation’s domain knowledge
considering structure, component of official
document, relation among domain in
accordance with mission and information
usage of organization. As a consequence, the
ontology model can extend keyword search
and provide query results given in a
semantically meaningful way can thus satisfy
the user’s intention.

Keywords: Ontology, Information Retrieval,
e-Saraban, Document Management.

1. Introduction

Nowadays, the information system plays
an important role in the document
management. Paper is instead of electronic
document in the producing, delivering and
storing process. As the number of electronic
documents exponentially increases, searching
algorithms have become one of the most
essential tools for managing information
because of conventional search techniques
cannot  retrieve  efficiency  meaningful
information that satisfy the user’s intention.

Hence, there are many research apply
ontology-based  approach to  improve
information retrieval technique to semantic
searching. Some researcher use ontology-

approach to extract semantic keyword for
creating document representation [1-5].
Ontology is used to integrate knowledge based
information or link knowledge from many
sources  together  [6-12]. They  develop
recommender system using ontology-based
approach [13-16]. To improve retrieval system
using ontology created semantic knowledge
based [17-20].

In this paper, we develop a prototype of
e-Saraban ontology model by considering
official document structure, components for
each type of document, relation among domain
in accordance with mission and information
usage of organization. These features are used
to specify scope of domain knowledge. The
semantic information is developed followed by
ontology template as structured data of current
system. Researcher expects that this prototype
of e-Saraban ontology model can provide
query result thus suitable for administration
department of faculty of medicine, Prince of
Songkla University and fit the need of users.
Moreover, the young-blood officers are able to
use this domain knowledge as a guideline
furthermore.

2. Theory
2.1 Ontology

In the context of computer and
information sciences, an ontology defines a set
of representational primitives with which to
model a domain of know-ledge or discourse.
The representational primitives are typically
classes (or sets), attributes (or properties), and
relationships (or relations among class
members).  The  definitions  of  the
representational primitives include information
about their meaning and constraints on their
logically consistent application. An ontology is
an explicit specification of a conceptualization,



where “a conceptualization” is an abstract,
simplified view of the world that we with to
represent for some purpose. In different kinds
of ontologies are classified based on the level
of generality as follows (Figure 1):

Top/ Upper Level
Ontology

Domain Ontology Task Ontology

Application/ Local
Ontology

Figure 1. Type of Ontology [Guarino, 1998]

o Top/Upper level ontologies represent a
general model of the world, suitable for
large variety of tasks, domains, and
application areas.

e Domain ontologies represent a
conceptualization of a specific domain.

e Task ontologies represent a generic tasks or
activities.

e Application ontologies describe concepts
depending both on a particular domain and
task.

Components of ontology

Gruber (1993) identified five kinds of ontology
components: classes, relations, functions,
formal axioms and instances.

1. Classes represent concepts, which can be
considered generic entities in the broad sense.
2. Relations represent a type of association
between concepts of the domain.

3. Functions are a special case of relations.

4. Formal axioms serve to model sentences
that are always true. They are normally used to
represent knowledge that cannot be formally
defined by other ontology components.

5. Instances are used to represent elements or
individuals in ontology.

2.2 Dublin Core Standard (DC standard)

Metadata is descriptive information about
an object or resource whether it be physical or
electronic.

Dublin Core is a metadata standard made
up of three distinct components: an abstract
model which describes the construction of
metadata descriptions; a set of vocabularies
that provide terms which are referenced in DC
metadata descriptions; a set of binding
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specifications that describe how DC metadata
descriptions may be serialised.

The Dublin Core metadata terms are a set
of vocabulary terms which can be used to
describe resources for the purposes of
discovery. Dublin Core metadata is used as a
common exchange format supporting the
aggregation of collections of metadata. The
concept of standardized descriptive metadata
provides a powerful mechanism to improve
retrieval for specific applications and specific
user communities.

The Simple Dublin Core Metadata
Element Set (DCMES) consists of 15 metadata
elements as follows:

. Title

. Author or creator

. Subject or keywords
. Description

. Publisher

. Other contributors
Date

. Resource type

. Format

10. Resource identifier
11. Source

12. Language

13. Relation

14. Coverage

15. Right management

©ONOUTAWN R

3. Research Methodology

Study and analyze the pain area of former
retrieval system and the try to find the method
for solving problems. The researcher use
ontology theory to develop information
retrieval into semantic searching. It can offer
the list of results for users completely scope of
this research is as shown in figure 2.

Ontology Development

’T cial

| Type Person Organi

P [l | R p— —

Gathering Data, Inter Headar Bxt =
nal Dapant mal i

Study Structure ment

and Relation, Design and Develop Ontology Model

_— Semantic Database

(Ontology-Based)

Storage & Usage
i i Retrieve Data, Data Results
Experimental & Evaluation ] Weighting Score

Query 3 e LR
- . B
Search Results B —
-— =

Evaluati =
User Interface

Users

Figure 2. Research Scope



3.1 Ontology Development (Domain/ Expert
Views)
Part I: Study information management and
analyze domain knowledge of organization.
o Gather Data.
We gather data from e-Saraban system
since 2009 to 2010: case study the
administration  department, faculty of
medicine, Prince of Songkla University.
The continuous data can show special
characteristic of data that occur in
organization as monthly, quarterly and
yearly including the relationship between
them.
e Study structure and relations of official
document.
Official Document is a formal document
created by government organization, that
used for communicate with both of an
internal and external government or public
organization. According to the constitution
of the Office of the Prime Minister
concerning  the  official documents
(announced in 1983), there are 6 types of
official documents.
1. External document
2. Internal document
3. Sealed document
4. Command
5. Announcement
6. Certificate

The essential components of official
documents are as table 1 below:

Table 1. The essential components of official
documents

Item Description

Document Alphabet and digit code of the

Number sender with “/” and running
number of document written
consecutively.

Date The date is written without the
name of the day.

Subject A short summary of content.

Salutation Using the salutation according to
the receiver’s position.

Body Content of document.

Signature Always type the name after one’s
handwritten signature.

Position The position of the one who signed
is typed after the typed signature

Bureau The department that creates the

Identification | document.

We use the basic essential component of
official document and Dublin Core standard
for analyzing the element set of e-document

82

that will be used to specify in frame-ontology
of e-Saraban.

Information Storage and Usage
This research uses the expert to analyze
domain knowledge and define category by
considering mission of organization. Main
categories compose of:
1. Education
(Under graduation and Post
graduation)
2. Medical Services
3. Research
4. Administration
We identify the range of intend users and

user’s requirement for system using ontology.

Part I1: Ontology Development Process

We develop the prototype of e-Saraban
ontology using Protege editor version 3.4.6,
frame-based representation. There ar e seven
steps to build ontology as follows:

1.

N

Determine Domain and Scope: define
question that the information in the
ontology should provide answers in
according  with  user  requirements.
Competency questions of e-Saraban
ontology:

o Official document is relevant to
financial and budget that signature by
Dean.

o Official document is relevant to under
graduation mission.

e Who is responsible for post graduation
mission?

e What missions is Associated Dean
responsible for?

e Official document is relevant to
medical services that are belonging to
external organization.

Consider Reuse

Enumerate Important Terms: define the

terms that need to talk about, properties of

terms.

Define Classes and the Class Hierarchy:

Classes and levels in the hierarchy of e-

Saraban ontology as shown in figure 3.
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Leveld T Subject Class Relation Type Obiject Class
- Person Work_for Department
(TopLevel) Document ARASN : d
Department Is_in Organization
Levell Department Responsible_for Mission
Type Mission Responsible_by Person
S Mission Relevant_to Organization
Level2 Mission Relevant_to Department
° . .
Uit [eader Mission . -
(riddietere) " LU W “ - 6. Define property constraints (facets)

describe or limit the set of possible values
for a slot.

Create instances of a class: assign slot
values for the instance frame.

Level3

(Bottom Level) 7

Figure 3. Class and Hierarchy Level of e-
Saraban Ontology

Level O (Top Level/ Domain):

- Official Document represents domain of [K /
ontology. Dgf‘”” \ 4‘/

Level 1 (Top Level) consist of:

- Type: all types of official document. .

- Person: person who responsible for et ™~ 47 \

Depatet 0

h; PilY Extema\Orgamzaﬂon
0 Faily ofNidiine 0 g s
. / /,/ 0 Daan

D Assaticat Dean

mission of organization. Detlarafion h Orgamfaimn ,/"DHeadofDewsmn
- Organization:  organization  and ‘ D
department that el Documet. [\ = __Hea_{d]ofDean
relevant to official document. R&l\'}v . “%HING P 0 Hoat o Degament
- Mission: mission of organization. 0 ¢ e 'MedﬁSewe
Level 2 (Middle Level) consist of: Bt D4 a \\\ i
- Type of document comprises internal 0 V'A/ 0, o q
document,  external  document, e o Wi o Butg
command, announcement, report, etc. Cﬂgﬁﬂ T

Pcwenent Pus{g-ri;d_u-at-eﬂ

- Subclass of Organization comprises - ?
D""Underg@.q Pl wiy 0

faculty of medicine, Prince of
Songkla  University and external
organization.

- Subclass of Person comprises Dean,
Assistant Dean, Head of Department,
etc.

- Mission category by core mission of
organization.

Level 3 (Bottom Level) consist of:

- Department and division are in
faculty of medicine.

5. Define properties of Classes: slots in a
class definition describe attributes of
instances of the class and relations to other
instances as shown in table 2.

Table 2. Ontology Relationship

Figure 4. The Prototype of e-Saraban Ontology

The prototype of e-Saraban ontology consist of
34 classes, 10 relationships and 174 instances.

3.2 Experiment and evaluation (Task/ User
Views) We use Protégé editor version 3.4.6 to

create and experiment prototype of e-Saraban
ontology model. We check ontology model
against purpose, user requirements and
competency questions. The Prototype of e-
Saraban ontology must be able to answer all
given competency questions as shown in part

Subject Class Relation Type Obiject Class of experimental result.

Official Has_type Subclass of .

Document Official Document 4. Experimental Result _
Official Signature_by Person The experiment was conducted using
Document competency questions which were selected
Official Send_to Organization from domain expert. These questions were
Document used to create queries for evaluation based-on
Official Signature_by Instance of Protégé 3.4.6 as follows:

Document Person 1. Official document is relevant to financial
Official Signature_positio | Organization and budget signatured by dean?

Document n




Query:
Which instance of E-DOCUMENT is

associated with the FINANCIAL MISSION
class in the relationship RELEVANT_TO and
property SIGNATURE_POSITION is equal to
DEAN class?
Result:

Ontology displays list of e-Documents for
all types is relevant to all subclass of financial
mission and is signature by dean.

2. Official document is relevant to
compensate of financial and budget mission.
Query:

Which instance of E-DOCUMENT that
property keyword is associated with the
instance Compensate of FINANCIAL
MISSION class in the relationship
RELEVANT_TO?

Result:

Ontology displays list of e-Documents for
all types is relevant to compensate that is an
instance of financial mission class.

3. Who is responsible for post graduation
mission?
Query:

Which instance of PERSON and/or all
subclass of ORGANIZATION are associated
with the instance POST GRADUATION of
mission class in the relationship
RESPONSIBLE_BY?

Result:

Ontology displays list of person and
department/ organization is responsible for
graduation mission.

4. What missions is Associate Dean for
administration responsible for?
Query:

Which instance of MISSION is associated
with the instance ASSOCIATE DEAN FOR
ADMINISTRATION of PERSON class in the
relationship RESPONSIBLE_FOR?

Result:

Ontology displays list of mission is
responsible by  Associate  Dean  for
administration.

5. Official document is relevant to medical
services that are belonging to external
organization.

Query:

Which instance of E-DOCUMENT is
associated with the instance of
ORGANIZATION that is not equal to
Medicine in the property COME_FROM?
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Result:

Ontology displays list of e-Document is
belong to Prince of Songkla University and
external organization.

The e-Saraban ontology model is able to
retrieve and provide search results given in a
semantically meaningful way of
knowledgebase. The users get complete
meaningfully results in according to their
intention.

5. Conclusion

In this paper we have presented our
approach for building prototype of e-Saraban
ontology and scope of research to improve
searching efficiency of e-Saraban system. The
criteria for building ontology are structure and
element of official document, relationship
between each of elements and mission of
organization  including the  knowledge
accessing. Moreover, we use expert to analyze
the categories of domain knowledge followed
by user's intent questions and frequency of ask.

Overall the evaluation found that the
prototype model of e-Saraban ontology is able
to answer all competency questions and to
extend keyword search and provide query
results given in a semantically meaningful way
can thus satisfy the user’s intention.
Researcher expected that this e-Saraban
ontology model can apply to information
management for other government
organizations.

Our aim in future work is to evaluate e-
Saraban ontology model by user, on web
application, in term of precision and recall and
improve weighting method of ontology.
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