msiannseumsinaulumsulasmfiissavesdnus Inaties
iWumeummnIngduvau

IUAUT Naa3

%

a a r.’dq’ | ' d! = v v = a
mﬂmwuﬁmﬂumuﬁuwmm‘mnmmumngmﬂ%@ﬁgmi W) UUNA

MuIvunalulagasang
a w = =
umIngnagnalulaggsmns

Umsanu 2564



THE DEVELOPMENT OF A FRAMEWORK FOR
TRANSLITERATING THAI NOI CHARACTERS INTO

ISAN LANGUAGE PRONUNCIATION

Jintana Polsri

A Thesis Submitted in Partial Fulfilment of the Requirements for the
Degree of Doctor of Philosophy Program in Information Technology
Suranaree University of Technology

Academic Year 2021



manannnsaumsmnulumsudasmifsissanvesdnys Inaveemiludioiy

19 .5
ME InedudaIu

v
v =3

Y
yinedomaTuladgsuts eylialiiyinerdivus auildudaunileveamsiinm

muvangaslssagufiuda

<3

o [ v a
(599ANTATIVTY AT.RATVY TW@H@&TQQ?)

seeesMsuArheIIMsuazlsznugmnm

AUTATTUMTAOUINGIINUT

P

4 Aaa s @
(399ANAANTIV1TY AT. IAUUA ﬂ\?ﬂf}ﬁ)

U5y s uUnTIUMS

AR

1 4 a c
@Fr01an319138 A5 Uy 91U9A3)

A 1R a A <
NITUNIT (’f']'lﬂ']iflﬂﬂiﬂialTﬁ/lﬂ']u‘WH‘ﬁ)

.

K

‘ 4 a A )
(599171519138 AT. UAYT !ﬂﬂﬂi%ﬁ’cﬁ/‘l)

N3NNI ) .

>é A "‘\JV‘

v 4 £ a
(@Fr0aasnnsd as.anngug HIRUIRa)

NITUNIT

q
Eﬁ’ )/( za/

oA ! o £
(@5.93%18 1o lrozdng)

NITUNIT
)

(503A1AA310156 A5 35gMs 13893 INY)

o a a d
NITUNIT (ﬂ'm']ﬁﬂwlﬁﬂﬂ']'lﬂﬂ']uwu‘ﬁiﬂu)

-5 ,//

(509A1AA319138 A3.551 B9AA)
0o @ A 14 A Jdaa o
anuddninMrmdaiiozdailavna




Juau wads : mswanseumsaulumsutasmdiissavessnysinedes
iWud181un1u1IneduS a1y (THE DEVELOPMENT OF A FRAMEWORK FOR
TRANSLITERATING THAI NOI CHARACTERS INTO ISAN LANGUAGE
PRONUNCIATION) 810156#1/5n11 - A¥omnans1nsd as.dimnya S,

J a
SOIFEANTINT0 ATTYNT 1309132917, 218 W,

[

a 2, o o 1A o 9 | o 1
msveil hiauenseumsmnulumsutlassilsissavessnys Inetoailudiau
A~ ax o A Aav ] < Y 1 A 9 =
M1 Inedudeu Aauiiumsivontivesndlu 3 szez laun szogh 1 dsznoudromsfn
Ty lumsiSassawnans lusi msane Iassaiumsiuiindisedau Tusaniuin

(%

Tuluaiudresnys Inefosndinanodszansnnmsdsi5ia uazdnyuLONYT NI 1AL

A

[ as o Y Aq Yo K o =) aa
6ﬂ"lJi’)‘ﬁ?Jﬂ‘Hihl“l/lEJ“L!ﬂﬂﬂi%ﬂuﬂﬂ@]1§181ﬂﬁ1uiﬂi1m 197

[

147530 01T9n NN T2DTIN
F) o d v o 9 [ 4 = 9
Poya lagmsdupalinn 1N TUII 911U 10 AL ABUVVFUMBALDUAIIATIA3
a 7o = A a Yy Y 9 ° EY @ o

pazmMsunsIzHme lusudaunliasssae 1udmionnmdnonduaiiy S
11 g0 459 ¥t a1 wamsane1nu Jyninisiissaena1s Tusamazdrse Tusiu
= = Y 2R o A g (] o = [
paulanvazaaienany uazniludyniedluszaunniamanan BN 1INMENNUDI
nes Tus 1 3UonYT M1 tezenusIsYeonys Ine Tusa msuiindsie Tusadau

v K

9 @ 1 A o a2 o 9 A o
vfuiinde 2 ez dunuszrineni Inedudaiu nazu1d onys Inedeelisiuau
v W Y LY @ (= 4 o I o 1 ) @
1oy Iteenonys netegiunag bilinssugng mslszauonsailumdiuunadieny
onus Inefaiiv tazueaIuad e UeNEITITND AU AuAeInuayna ldnateuuy wag

v o o ' o A o 9 o A o = A
ANUAUHUTTznIMYUTI350v090N BT Inedveuazio 1wy Insdudaiull 4 Uuuu fe
o 9 A 5% 9 Y @ A 9 A A
1:1 1:M M:1 MiN 711 1#n51523500n15 Inedeedesordous unuazanlonim Inedudaiu
szagi 2 mIvonuuuLazansoum s lumsulasdnSassavesdisnus Inetos
I o 1 = aw Y Y v o Jdo a o
Wuderunimdau wamiivelsznoudae Taun (1) adeaniidfS135a vua 4,645 M

Y ) 9 o_ 1

o A L g g‘/
l¥dmsudan uazaunmisioiunu Inedudarundu il 1dnavua nag ) eauInlad
o v  d9 9o Y 9y o 1 A A Aa o 9 Yo a
M l¥dmsumsdummeumu Insaudeunianumnivnazdealdmusunlunis
o 1 A 9y = 9 @
zasme Uiz ay InseadeesuInladisznoudis 20 Aaandn uaz (3) NTZUIUMS
g‘/ as o =) [ Y I o 1 A A [l I
uazvuaauIsulasdilsassavessnys Inedeatludie1univt Inedudaru uuuily
2 Y v o ) o 1 ) v o v o 1 v =
39unou 1aun MIAART MIAUNIAIBIUAITAGIANT tazmsAUnIAIoIuaI800u INnTad
~ a A a o A a =
wazsrern 3 Mslsziulszaninmvesnseunisyinay wamsdsediuludalSnaini

£y ° o = o o w o < o 1
Qﬂ@]@\‘]ﬁluﬂ'ﬁ!lﬂaQﬂ’]ﬂ?'ﬂﬁiﬁm@ﬁﬁ’]iﬂﬂﬂﬂﬁ’]mﬂ'ﬁnu 1UIU 807 13U (7,929 A1) Wuseu



M nedudaiu Ianugnaesdesay 87.84 nazmanmssziulsz@niamiFnaninlag
v o 99 9 Jd o = a =
Wnmuilusie 3190w 12 au sazd 1915z Teminndisie Tusiadaiu 27 au Uauade

NNIEMIYIUTZALA (X =4.08, SD = 0.73)

v una Tu lagansaume AMeio¥infNLN fn L
= = A A S %
s 2564 ANMeilo¥e019156NUTAEN ﬁ?é :

r ] J
o, 1
maﬁa%mmiaﬁlﬁﬂyﬁm%‘/"ﬂ/




JINTANA POLSRI : THE DEVELOPMENT OF A FRAMEWORK FOR
TRANSLITERATING THAI NOI CHARACTERS INTO ISAN LANGUAGE
PRONUNCIATION. THESIS ADVISOR : ASST. PROF. NISACHOL
CHAMNONGSRI, Ph.D., ASSOC. PROF. JEERAYUT CHAIJARUWANICH,
Ph.D., 218 PP.

ONTOLOGY/ TRANSLITERATING/ THAI NOI CHARACTER/ ISAN LANGUAGE

This research presented the framework to transliterate Thai Noi characters into
Isan language pronunciations. This research was conducted into 3 phases summarized
as follows: Phase 1 consisted of the studies of the problems of ancient document
transliteration, the recording structures of ancient Isan medicine textbooks inscribed on
palm leaves with Thai Noi characters affecting the efficiency of transliterating, and the
character characteristics, language, and Thai Noi characters inscribed on the ancient
Isan medicine textbooks. The research methodology used was the qualitative research
method. Data were collected from interviewing 10 ancient language linguists using
semi-structured interview forms, analyzing the ancient Isan medicine textbooks already
transliterated, and 11 copies of the original digital pictures with 459 pages. The results
showed that the problems of transliterating ancient documents and ancient Isan
medicine textbooks were similar. The problems found were at a high level and from the
physical characteristics of the ancient documents, the orthography of the ancient Thai
scripts having no tonal markers, In terms of the recording structures and characteristics
of Thai Noi characters of ancient Isan medicine textbooks, 2 languages, Isan language
and Pali, were combinedly used. The Thai Noi characters are fewer number than
standard Thai characters. Their orthography was similar to that of the present Thai

characters, but some were derived from the orthography of Dhamma Isan scripts.



A Thai Noi word could be spelled in several ways. There were no both any marks placed
over the final consonant of the word and tonal markers. The relationship between the
transliterating of Thai Noi characters and words of Isan pronunciation language could
be divided into 4 forms: 1:1, 1: M, M:1, and M: N. affected the context and
understanding of Isan language was very important for transliterating Thai Noi words
into Isan pronunciation language. Phase 2 was the design and development of a
framework of Thai Noi characters into Isan pronunciation language. The components
of the framework were described as follows: (1) The lexicon of 4,645 ancient Isan
medicine words consisted of transliterating words, Isan pronunciation language words
and Thai standard words. The lexicon was used for text segmentation and to find all
Isan pronunciation language words. (2) The lexicon ontology of ancient Isan medicine
textbooks for query the ambiguous Isan pronunciation language words and require
context to identify appropriate word consisted of 20 main classes and (3) The process
and algorithm for converting the transliteration of Thai Noi characters into Isan
pronunciation language words was divided into 3 steps: text segmentation, searching
all possible Isan pronunciation language words by lexicon and searching Isan
pronunciation language words by ontology. Phase 3 were the evaluation of the efficacy
of the framework. The result showed that the accuracy of the transliteration of 807
ancient Isan medicines recipes (7,929 words) into the Isan pronunciation language was
87.8 percent and the evaluate the framework efficacy have overall mean was good level

in all items (x =4.08, SD = 0.73).
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1A 9 o A A = =\ I 1 9 o
limerdosniuiGeslamomils agiinnuiluuusssuaeudiege (Abstract) @ w1501l
4 o 4 4 o %’ ] 1 [
wouTeanuanuimansaviou q uaziwldaug (Reuse) 18 Inolidosad1alna wu
I = A A A 1 I 1
Cyc-Upper tiusouInTaduuvuaisisugNosuiedenis q lasnonullszianuuliag
1802190
2422 ooulnladimnig (Domain Oriented Ontology) A® 80U 1N ladh il
FazdeansouAguAYimNIzaIud i uIzuuulassuuunie Taen135911u590
auanyuzna lUAau1saldi1unu (Generalization) 321131190903 5UA 9 (Task) N1
Y
FTUVNUUY 9 @1061900U 1N TaBRNI 15U Systematized Nomenclature of Medicine - Clinical
Terms (SNOMED CT) (El-Sappagh et al., 2018) tta1¢ Unified Medical Language System (UMLS)

o J Y 4

I ) . .

(National Library of Medicine, n.d.) 1luoou In lagmannaiumsunng taz TOVE (University

< o v J Aa 3
of Toronto, n.d.) 1ilupeu In Tagmannniegine uau

2.4.2.3 oouInladd mM5UAINTTU (Task Oriented Ontology) Ao pou Inladh
o A Aa P A & . . A
HnaueuUIAANNY LAY 3T 031AT DI UV VIRNIZI1ZY (Particular Domain) (WD
ADUAUDINITNINY (Task) 1MWIZNU TABIANIZ 15U N13ININY NIIAIVAY MIVDUNRUILY

o ' ] a I
AMIINLHY §29819 15U E.coli 001 InTada3ued Tunuuaiize 11ludu
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2.44  nIzUIUMIHRNUINIAE

=

msiaueeu Inladamsniilana1eds wu msiuevonInladniioy

Y Y o = 9y o v ¢ A 1Y 1 a [
u,muﬂ% ﬂTﬁ‘WﬁHu’l@@‘LlI‘VIIaﬂﬁ]’lﬂﬁ’lu"llﬂll”ﬂ NMINAHUIIVINANNAIUANNNDYLUAD LFU THDIT

é 9 dd? [] A 9 1 adé’ Y]
Tuevilaeviviig wagnisaswesuInTagvuu vt msdenlsudazIsyvedny
[ Jd Aa A 9 v

anUazaan uTum Weanuwionlumsnan
[ dé’ 1 1 1 9 a [}
msviaeeu Inlaguuinlvi Tasarulvgz lguuinaauisasmsiamn
v
pouIn1ad (Life cycle for building ontology) Y94 Uschold 4 4uaeou laua (1) msfiviua
Y] 4 { o o
agiszan vouua dszianveseon Inlatnzade uazmsiheou Inlad I 1514 Fanu
@) msadeouInlad Taelditlierunulfa 4 uuaaa ldun szauniiellguulda
MWIZ129 (Top-Down) IFHAMUIAANRIIZIZ 1M 1IAATZAUAINE (Bottom-Up)
as Aa a 4 . as A a A . . A &
B HWIUIAADVFUINA (Middle-Out) HazATHeWHUIAAFON T8 (Combination) Ntilu
puIRARENHEIUTZH DU Hemuuaaauuun e ldguunfammzmzasiumsiion
a a 1Y 9 a Y ] d’ =)
wrAamwzz llvnfaluszaunde 3) madsziiuanugndss AnuLnFes waz
o [ Pl ' [ o 1A 9 o = =
msnaunl¥lni wag @ msvamgienislsuazmsianesuInlas (1a muuian,
o 1 o a 1Y o
A1119 uUUNIAG Lag ATTEA WaBINA, 2549)
dyo/ =\ a o A A o é’ A Y @
HONVINUTIWUUIAAN IWAUWDVDY ) ANHIVUN AW TAMINEauADNIg
@ = 1 (] 9 9 a d I a
Wanneou InTagmmzuaas Tawy 1wy nslymnasgprunuaugimaasiuuuinalunis
Y] a 4
W@mmauiﬂaﬁgumﬁm (Hakimpour & Gepper, (2001; 2002; 2005); Hakimpour, 2003) D13
THuurfansvisulasemsulsmnuasuiaalusiauesuInlagdmivaulasans
(Jones; Bench-Capon, & Visser, 1999) A5N15IAINTTUAN 1115 (Knowledge-Engineering
A o o o =
Methodology) @111 Uszaumsal lunswauieeu Inlad (Noy & McGuinness, 2001)
purfAamsaIeou Inlagnu191nns 1¥uuIAn8I5a@n (Heuristic-based) (Sugumaran &
a a a a o
Storey, 2002) UAZIUIAAULVIAINTTUODU INTad (Ontology Engineering) (1101 ©190UNT,
I
2557) 11 udu

=2 a

o Y] Ao dy Y o ) (% 9. Y] =
FrmsunuitedlarimsanyiurnadimsuldlunmswauiosuInlad

° ada Y

] o a .
Annd151e1 TuTadaIu 2 uuada Ao 353AINTINALS (Noy & McGuinness, 2001) 1ag
a =S a a 4 1 a A 2}, o A [ dy
JernssueauInTas (Ui 8199UN3, 2557) TaguaazuuiaalvuaoulumMsauiums aail
2441 Mmoo Inladdre35n33aINTsuAu3 (Noy & McGuinness,

1 g ) Y dy
2001) ASINTRIY 7 UUADY AU
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) mMvualawuuazvoUvavedeY 1n1a8 (Determine the Domain
I H o .
and Scope of the Ontology) (T HUTUADUUYDINITAMUA LAY (Domain) Vos0oU In1ad ag

A58V VIVAYDI00U InTad Ndouneteenuos 151119 TAgn1537U5INAININ AINDL

[

' A A 9 o A o = a 9 A A A
A4 ] NNYIVOINVUBUVLVANIUNNIAIANE NITILANANNUAANNALTYIFIYNIOYANAN
4 9 4 0 A4 g A, ) a o &

1NYIVDAUNDNIANDU (Term) anerveuieii ) lsununuunaa (Concept) Tﬂﬂmmuwugm

o o I o 4 o 4 U
dwsulsilumonniiesivua Tawunazvouavysioau Inlasnozaiie 1dun Tawuuss

E4
A A

poulInladiineoz'ls souInladldnoumainezl5ie snounesuInladezdounionld

apumawnoo: 15 uazlaniludlfuasquaseuInlad

' Y

A 9 A A . . ..
2) NosunaenldesuInladfiiioduad (Consider Reusing Existing

U

v
o

Ontologies) ¥3omMauereeu TnTadnNGiauue 13udwlsuldldmngauduvouai

= o ' A4 9 9 A o EY 9 =

anw Taemshuanguithvuneiiedssanudh lufernuanudesnsvesdldeouTnlad

a 4 1 a { o = [ { 1

Ansznguithmnenazasuuaaavesnnuiianls i lduFeuieunueeuInTagniiog
Y Y o a A A4 9 )
ud udninewuIAarIeAa I NNYITe I 1Y

° o v o A A 9 w [TRL |
3) MuuaMANNKYI oA IAYVIANN 1101 T Tad (Enumerate

a o o
Important Terms in the Ontology) i® A1INIITAUULINLITIBAZIDIAVIAIANT 1UeoU TN Tad

v
a

{ 4 a o o v s & { [ {
neuls oesueldPiaumazdlFaudnls TasmsdsumidnninduldIdnerduaan
= v wa o v & 1 & a
aulaAnymieussnuantiavesmAnimaiulagazioen
4) MUUANAIAULALA1AVYBIAA1E (Define Classes and the Class
. I & ° A
Hierarchy) [ uduaoumsszynatauas Inssasnvesnatd saudaivuagaauiinvesnard
° 1 A 1 VA g 9 wAa as Y o
Suaum siavesn nazmniu i ldvesguaniifuesnard Tag35a1e o laun mawann
1 < o a o A A o v
HUVDUAIEN (Top-Down) Taailumsimiuauuinana q llvessesiiauly nazdrauves
4
a J ] ] o 1 I
HUIAANDY HAIDIUNHNIANYVOIAATE NMITNAMDUANTUUY (Bottom-Up) 1l unsszy
[ o Y =K o 1% ] Y a [ o
aarddrulvg neuudrvnhndanguliiuuuanalvg vaznswauuuumay
< 1A o 1 an J 2
(Combination) {UMIHAUNAIUIZHINWNITNT WALV UUUAIE WHAZITNTUUVENTUDY
Tagazsiunmzunfandwgneu ndrvsdavuianygvesnard
5) ﬁ1ﬂuﬂﬂmﬁnﬁa%mﬂmﬁ (Define the Properties of Classes-slots)
o [ v o J 1 4 a 1
v MIMnuaguanYULHIoANUANNUTIznINAaA MeoT U8 InseddwveenaIadndl
v o ' @ '
AanuduiusszrIeiuedls

Y o w wa

6) AMHUUAYDIINAVDIAMTNIIA (Define the Facets of the Slots) i

Y
%

° A A 9 o v 1 <} = I wa
ﬂluﬂﬂumﬁﬂmumwu"lsum’e)ﬂlﬂmﬂﬂmﬂ ) Y3IFA9dN (Slots) C]f\‘]’ilglﬂlnlﬂﬂ!ﬁuﬂﬁell@\?ﬂﬁ']ﬁ
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o R4 . 1 ' ° o 1 <
N30 ANUTUWUT (Relation) 321 319Aa1 1AUA NITAIVUATIUIUAIVBIAADN (Slot
. . a 1 <] o 1 I
Cardinality) ¥HAU09A19098a0%N (Slot-value Type) LA NITMHUA LAUULAZTINVOITADN
(Domain and Range of a Slot)
9 o 1 Y 3 o 9
7) @319010819V0390YA (Create Instances) IJuMIMriuavoyaly
Y
ANALRAZAIA LY
v =S 9 anAa =y a a 4
2.4.42 M3Nau10u Inlagale353AInTsueou Inlad (11Ut 9190UNS,
[~ g’/ Y] dy
2557) uluilu 6 Yuneu Aall
= 9 J o
) asaeuawunazvoulvavedseu Inlad 1dun n1sAIvua
Tawuuazvovavetoou Inlagnazadviunervesnuaslarig Tasvzdosnoudiomlan
9 )
TawuveseouInlavnooz'ls ooulnladadvvwionsudioiuez 15 uazooulnlad
Medpenuaalarthameldlamunauls
@ T A Ay oA = Y ° A ~
2) danguasidesgunealuoouiniad ldun msswunasaie q i
Y
1 I o o a
ogluoou InTagil (Terms) uoniuszand1uy (noun) AN381 (verb)
3) Muuanala (Class) ﬁaaéwwm%’aga (Instances) UodLAAZADE

[

Y ' J o o [ o J I
LLﬁzﬂﬁTMﬁNWMﬁS%ﬁ’JNﬂﬁWﬁ ulGS]}LLﬂ msmmumﬁﬁmmmJwmﬁauﬂuuwmqmﬂuﬂmﬁ

Y
%

o v o ' o w . 1T g o 1
uazmruanuduiusszrenatd TunuuS§ sy (Hierarchy) utiailu 2 dnvmz laun
superClassOf g subClassOf

° aa . Yo Y 1 o o A Aygy
4) fmuaguauia (Properties) Tnuame Taun mshdinsenla
o 1 H { o I A J
dangu I uduaeui 2 indwvailuguauifuesnaauaaznad
5) misvwundszianaudaulia laun n1ssmunidszianvoes

va 1w < Y

auauiasamnudeyaludnvuszla utiailu 2 dsvian 18ua “ObjectProperty” 1411
ANuANTUTIEHINAM @i UAE W3 0Tz HINAIRE YDA UAI0E1ToYa 1sznoudY
nsfivua Tamuias ¥ UIYAYBY ObjectProperty llagn1sduNaanuduiiAsInAate 11
A19619903@ (Instances) 1Az “DatatypeProperty” LﬂuﬂmmJﬁﬁﬁcl%’{]”mﬁummﬁ’uﬁuﬁiwdn
aad wiedediteya fuAwosdoyavesquanidudazyiia feglugiuuy Literal Tas
yiiavosdoyaiisarin1dua doaw (String) A31av (Integer) w3008 11311111 XML Schema
datatypes Ml32n0UABMI M LATANUIALYOLIVAYD DatatypeProperty 1AZMIAUNDA

Auauiiannaatd 1Jdiaaed1edeya (Instances)
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&) masmuaitoulvldsunaauidudazds 1§un mssinua
Qou'ly (Facen IuaaauiAudazas 18un S1uaudeyavesnuauifudasdanosiilg
(Cardinality) uazﬂgj’aﬁﬁmm%’aya (Range Restriction)

7)  MImnuaANUNFURUTIUUY subPropertyOf 1aA Msa319nw

o J

Y
(Y] o w % 1 A 9 [}
FURUTHUUMAUTUIZHINAUATVUAVOINATAAITNUIDN
=) [ = 3’/ a 1 = g.'l
wwraalumsianesu Inlagniaeauina dulvalvuaeuns
Y
AUNUMIADARINU LANITIASIAUMIAUTUNITUNTUADUD VT ANNUANAIINUI 15U
) ~ 9 Aa a 9 o 9!3 Y % 1 Y
Msaeeu InlagalgunlIAnInINTsIuaINg wwmrualiiuaounsaiaiedavoya
" g‘; Y d' a a A o Y g‘/
agludunougane TuvuzinuiAauuniainssveouInladimualiluduasuusn 9

L"ﬂué’fu

245  ,mnFlumsisneaulnlad
My lglunsiauiesuInlad As muidmsusinauesuInlagive 1
a P a o oA v 2 ¥ )
ApNNIAes sl szuranatio AN ia s 1Ll nialszmnamgduuunsniv 3
Y
Uszon 1dun Logic based, Frame based (182 Web based (Guarino, 1998) A4
2.4.4.1 Logic based Ao nwinldassnzlumseyniuanug Usznouaie
Ia o @ % [ []
NIALAAN (Predicate) D19NINUAN (Argument) tazaIvenlsuiu (Quantifier) ADYNNIHUFU
<
Y1 CYCL, CLASSIC, LOOM (1ludu
A a A 9 [ a o v
2.4.4.2 Frame based A® M¥105U1800u InTagnlyvdannsdjdunusves
S A = = A A @ ' 2 Y9 ]
uype Welndedilavziron ToanmanvauiAUYeIdINUAY 1sznouAI8nAaTd (Classes)
A < < I 1 1
niomlsy (Frame) AMTUUA (Attribute) HIoaaON (Slot) az s (Facets) A2081901H 15U
. I 9
181 OKBC, F-logic 11 uau
= a =~ d' [ o [
2.4.53 Webbased 19 118105119801 IN1a8 NWAUINIINAIEITINT U
Aa 1Y) < 9 o A a a9 Y
93118N5 NN VLAY 1¥1anmsveany1lsznnn 1 uag 2 e3u1eeou Inladnla ldde

9
@ ] 1 1 I 1 [ o a
dr0d19n11 lungquil 19u XML, RDF, OWL 1iludu Tasudazmuidnyusdingy @i

e

a 4 [ =1
9199UNT, 2557) AU
I o [ a
1) XML (Extensible Markup Language) WumeIdvsun1sesuIe
[ 3 A A Y 1 a s I A a P
mwmﬂiuunuwmmmu,aﬂuJasjmmuuamuizumummm@ HIDADUWIAUADINUTLUU
[ o Aa A Aa A A 1 d [y 9
UANANNU DN mz’uuﬂgmmi maaguuiﬂmﬂiuﬂixqﬂ@mmu Tased519ena15 XML
1 [ [ o o o a S o
U52ABUAIE 2 AIUNAN A FIUIVBUBNANT (Prolog) T mSueTurenesYuveuonaIs

o { 1 ¥ o a 1 aa J
Llﬁgﬂﬂ‘]ﬂﬁﬁi%ﬂul@ﬂﬁ15 LLﬁ%ﬁ?HLﬁfJW'I“VN“HNﬂ (Root Element) ﬂ13@ﬁﬂ18%@3§lﬁllﬁﬁ$@ﬁmu@
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< a S A y 1 < a A
(Element) Usznovdae unnida “< wiinila “<>> nazdoyanegnielunindlauazlla 14
Asaasatazda lnsaasnveaonals XML 1dieq
) .
2) RDF (Resource Description Framework) Wuniwruias 31U nl¥

a [ o v J 9 ~ a = 4 [
aTuaNbAzLasANNdUNUTYeITyaNAsuN NI HI0 [ sunsulszygndaiusney
9 y Yy @ A A 9 J a A 9 a oA
uaziinla lddedaes viemwsananasudoyaszrinneununeinldszuulfiuams

a o 1 o Y ~ 9 ‘i} A .
uazuonwantuaiuld RDF 3 Inssaiiuaggduuniiugumilioun1y) XML (Extensible
{ A a [ a [ o 4
Markup Language) 1 lasimsiiuduamdansas 1iamisnesuieanuniieuazanuduwus
[ 1 I 1
o390y lau1nn1n1w1 XML TasTasead wvesniwiailu 3 sduny 1dun nuunsis
LL‘]J“]Jﬂ'sjlille’[’N Triple Statements saE4UU XML
A I ~ ya A o 9
3) RDF Schema %50 RDFS iflunmunlsternvsommua Ingeasng
493 RDF TagaTu1onumniovesnalduazauauliavesnald Anuduiuiseninad
[ o 4 1 wAa A
ANNANNUTIZNINAUTUTA TIUDIVOVIVA (Domain) LAZYUIA (Range) VOIAUANIA
A ) A o o Y Aa 4 9 v A
RDFS 1911311939014 RDF 9271 1%aaui1ne3a 11300111y (Inference) Uoyaluszaun
ann2113 19 RDF u6n15 14 RDFS 645993109 11199910 RDFS Nilszneudienarauay
AuauiAveInaId Famsuaanuduiiavesnaaiiies 4 Uszian 1aun subClassOf, Type,
Y
Range 1182 Domain W1 63 liitiisaneaonsusseedoyalntianummnadnsingla
I a A
4) 7181 OWL (Web Ontology Language) 11lunizie3uigesu Inlagh
@ 49! A Y Y o w 9 1 A o a [ o 4 1
WaNU U lude919Av80na13 RDES Jaun MsHiuA195 118NN Ui UT 521314
[ ) 4 1 A o
ANTUATANNUTUNUTICHINAUTUUSA (Properties) ﬂ1ﬂuﬂ1ﬁﬂa1ﬁgﬂ (Subclass) #1115 %
[} 1 [] 1 [ Y4
YOUIAKI 03199 01ya (Range) uana NnnaaIaL 14 amduaazamaanods 9auauRUS
[ v J (] o [ a
UONINHBIINANNAUWUSUD subClassOf I8 151 Wdoya 2 Aa1auITINAY (Union) danFnu
v . ' % o v J 1
amanitsdos i logludnaaianils (Disjoint) 18 uazanudunusiuumuiion (Equivalent)
] I 9 = @ I Y A ) wAa A A Y v
w0 Aana 2 aaratluveyailsznAeny udu viemsimuagaauiaieay o 1iny
A 1 .. . < o
AUTNUA L¥U Transitive Property, Invers Property W30 Functional Property Wudu vl OWL 3
v A X v a ] A g ' v Y
anuenmnsalumsoymuldanssu Tassaiumsosedoyamilugiuuudiie q uazdudou

wnau 3 guuuy 1Aun OWL Lite, OWL DL 1@z OWL Full
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24.6 dsunsuairsesulnlad
fetranadnvesTisunsuiiviindatiueou Tnlag Hdail
2.4.6.1 Hozo-Ontology Editor W TasunIne1as Toan (Osaka University)
Uszmadiu SuTdsunsuemivayumswannesu Tnlad (Ontology editor) quyfﬁ:ugm
dszneulidae Ontology editor, Onto-Studio L& Ontology server ausauaaina laviaie
51)u21 8741 LISP, Text, XML/DTD tfludu uazanivayumsainduin1¥lmi qudmaTulad
BinnsolinduazneuNUABSUNIINA, 2555; Control Device Division Enegate Co, ltd., 2011)
2.4.62 Protégé Waru lasuninedouaaueia Wullsunsulszian
WamaTAad U1y (Open source) drudaaoiu 1% unnuns 17N (Graphic User Interface :

9 @

GUI) ﬁ';'uﬁmsuaﬂé’ﬂ%’qmuum’%amauﬁume% (Desk top version) taz 1¥auuuiiy
wsnwes awnsaldadrweouInladldnarnnaroziuun 1y RDF, OWL Wludu uasd
TﬂsLmium?uﬁ'cﬁaaﬁﬁuﬁuumiﬁ%’maauiwTa‘é‘] 1%1 OntoGraf, SPARQL, Reasoner (Stanford
University, n.d.) Hudu

2.4.6.3 NeOn Toolkit 1HuTsunsusznniameldndunifu vea NeoOn
Technologies Foundation Hauaoaiinaueesu Inladilunnuniv sfuayumsianieou
TnTa8uuy OWL, RDF ansnieudeny Tlsunsuasuoy 9] 191 SPARQL, Reasoner U@ 13
avud uumﬁﬁ%jwﬂg] (Rule language) (Erdmann & Waterfeld, 2012)

2.4.6.4 TopBraid Composer Waru lagusEn TopQuadrant Inc. Aullsunsy
a3eouTnTasUszinndunenndmiu Sinsedlemivauumsianuenndmdulunuy
Dynamic ontology-driven Faudtuaoun s w113 19911A 182995013 WAl u
HOWWALATULTINIIUYINY (Semantic Application Lifecycle) aﬁUﬁguﬂmmmﬂéﬂu%yja

1Y RDF, OWL n15aUAUY0yaA28 SPARQL, Reasoner A% N1519ng (TopQuadrant,

Inc.2021, www)

Y
=<

mstaenldllsunsudmsuiauieenInlad Yuognunaiotlade 1ru
Y o w @ A [ 9 1 [ 9
wilszmnm dedinavesTdsunsy muwauioonInladnsessy msldanude lidudou
3 Y = a o dy A 9 , L, 1A g}/ 9 A a g
Wudu aluandsei wonldlisunsy Protégé JuanaazldnuvmnIosnauiunesdIU
J ' < ]
yana Taginmai lumsiden laun dwsoldadvoouInTad Tamulanla lumwizimizes
& v 2 [ = o 9 o 9
TaulaTawunianiiiy sesfuniwieeu Inlagnaleniy ansainduaziieendeya
Y v a 1 v Y9 Y a ] 1 9 A 1A A 9 an
Idnareniw daudedenudlniuuuuniiniiedenisldau nazligie nieAun1ds

Y] a s Y I 9
untTymainoumesiiia ldde iHudu
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2.47  msdsziiunasaulnlag
ast a A o 9 ax o Y o d’l
MmsdszdiunaoouInlasiinldvaieds sumn'ld aatl
Aan a 1o @ J
2.47.1 sziumavdauuunaulsuanuaz anlscasnvesesuInla

Q

B uyuiiy 4 ﬂ’cjll (Brank, Grobelnik, & Mladenic, 2009) A1

v
1A

D msfSeufeunuuiagg1uianed1Mga (Golden standard)

pRga Py "9 A 1

= I AaA o 9 v 9 A =
Fao1vzlueonInTagniieguar vsomananauim 1anInaaadonu (Corpus) HIBIAT BN
9 A ad & aA o [l 9 = @
TaadiFe13gy Tasauuaninnidedeou Inlaguaiog19oya (Instances) HUVIAGINY 1Ay
Usziliuwalasmsiannuadionaany
a S 4
2) misdsziusinmsldeouInladriuldsunsulseynd
a o A 4 1
(Application-based Evaluation) ttazsziliunadnsf 14 1ioannmsldoou InTade1vegglves
o < % a A J
Tsunsuilszgnaniotluaiunile (Task) nazdszaninmves Tlsunsnlszyndnsoau
lg‘/dd%l 5 dd’ﬁ}wg}/ A 1 Y &) o oA
mauIvuednueou InTagn 1y aaueeu InTagnaszsie i lsunsulssgnamadnsn
a0 = v
ABUIAGINY

9 A

[ [ =1 [ @ {
3) msnlseumeunudeyaiilulawuw@sinunueou Inlagngn

U

a @

a 1 o ] o [
1521311 (Data-driven Evaluation) 151 P13H1uuIfauazauduius lueouInladllda
Usziandre Tuaadwuniszian (Classification) 1'1491nn155euiv0unT09 n50N151
° A A A ) ' = v 9 I
NUIULUIAANVINDUNY (Overlap) 5¢121900U 1N laguazAaavenI1y (Corpus) Wuau

a 4 * I $
4) msdsziiulaguyud (Assessment by Human) 301l udifeaay
] & ' Y & 2 @ D) A
Tuanuduanaiu q NeeuInTaslanvuzdlu T awnaninasiuiaigiu taganudoanish
Yt ) Y A
Tagmsmuaen 1 inesla
am a o 1Y a [~ o
2.4.72 3msUsgiiunaduunaiuseauveanslssdiv nuuilu 6 sEau
Y
(Brank, Grobelnik, & Mladenic, 2009) Aall
v o . o w o g
1) s2aUn (Lexicon) AANN (Vocabulary) ﬁ%ﬁnm’f@yja (Data Layer)
I a 1 o @ [ a % [ [~ a
Wumsdszidunldanud WNULUINA (Concept) mamqeﬁ’aga (Instant) Y01#19939 (Facts)
A = AR o w I @ A A A [
wazdu q luesuInlay saudsmannnitludaumu v szyanunuIgveLuIAaeg U
=S a Ja o 9y =K o 9 . 1 A
pouInlag msdsziinl¥Isiannuaa1enainuueion1y (String) 521I1900U InTagn
A o { g g
doamssziiunuoeu InTadniluinasgiu (Golden standard) 1iudu
v
2) szaulaseadauuud AUy (Hierarchy) H500UNTUAT1U
2 A Aq ¥ o v W v v 1 a . 3
(Taxonomy) tHumsdsziiunlvanudiagiuaNudunus sz HINwUIAALUY is-a 11U
v W [ v o A ] o Ax ) [ I Y
DUAVLTN LATANVTUNUT IUENHULDU 9 15U MAUANNMNIEAA 180U 1 uaY Taenis
= 1 A Y YY) a . aa 9
e uNeUAIUNTOUNUAUUYDIDYNTNITIU (Taxonomic overlap) Y0490 U InTagNaT14

da! [ = A v 9
muﬂuaauiﬂaﬂmmgm NIDANUBAIY
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[ o J Aa [ 4
3) ﬂjWNﬁNWHﬁ!%Qﬂ?TNﬁNWﬂiuaﬂ‘]ﬂﬂlgﬁu (Other Semantic

o v J

. I a v w (% A A A
Relations) wWumsdsaiduanudunus luanyuzouvesoou In lagnuentvienNnuaunus
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ﬂ?]"lllﬁllWl!‘ﬁ"ll’fNﬂTLLﬁgll'JEJ"Iﬂiﬂl‘lI@\iﬂigIfl‘ﬂ (Grammar) 1aZNIINMAUFUAVDIAN (Parsmg)
a 4 a 4
2.62.4 N15UATICHNINANUYNIY (Semantic Analysis) ‘ﬁ’f) N13AUAITIEN
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