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Abstract

This research aimed to develop a semi-automatic annotation system for annotating textual

domain content that is a part of the intangible cultural heritage of Phattalung province in southern
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Thailand. A combination of unsupervised and supervised techniques for named entity recognition
was adopted in the system. The unsupervised techniques were used to identify the named entity
by using ontology to enable the system to provide annotating terms for users. However, if the
system finds an ambiguous entity, then the user’s self-annotations are allowed and the system will
record the annotations in the log file. The log file will then be provided as training sets for a
classification model to enable the high effectiveness of named entity recognition since the system
will classify the type of entity correctly when it discovers the ambiguous entity in a similar context.
The system evaluation found that the effectiveness of named entity recognition was good with an
average precision of 88.07 9%, with an average recall of 82.10 %, while the effectiveness of the
relationship extraction component with uncleaned sentence structure was low due to a limitation
of natural language processing. However, if the structure of the sentence was cleaned, then the
capability of the extraction would increase. Therefore, a user’s self-annotation is required for

relationship annotation to increase the correctness of annotations.
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Figure 1 Architecture of the semi-automatic semantic annotation system
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UWENAS NIsARLianAnaNEae (feature selec-
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tread hold fifun fsdliflefnaudnume iy
Yoo § udunisandruaulaseasne (Schema
reduction) Y84 training set NATeiuus class

fitlyey1 WENT5U N1swans AUTe waveau
Tneuuady class ay 25 9aAy
3.4.2 nsasnslulea classification W9
tayanaaoulagldisnisusziliuna K-fold cross
validation Tae k=5 a@1usunisnagevasly
TUsunsa Weka luiti9inadia Naive Bayes waz
decision tree [16] Tun153uun
3.4.3 N1SNAADU NE91NT LA AS19
classification model AR5 1A9ENIALAAINTS
TaUsEansnnveldazinaila N1sUsTIuaEIn
91nA1 precision, recall WALAT accuracy NANTS
nageunUIumaTildsanesiiu decision tree 1t
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Naive Bayes Fufuiadenldsanesiia decision
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Table 1 Named entities corresponded to ontology structure

Subjects Predicate Objects
#Tradition/DuenSib #name “Sarth duensib”
#Tradition/DuenSib rdf:type #Tradition
#Religion/Hinduism #name “Brahmin”
#Religion/Hinduism rdf:type #Religion
#Tradition/DuenSib #involve #Religion/Hinduism

|£] Cultural Semantic Annotation

Sentence

Usenedlarsmd Tuilsemdluasaumalavasl
szndlarmdaudulaiudnivanamaunmsmnal

alvg

Enlity Annotation
Token System Annotation Tag

szmwalE s ADUAY ys=wal Tradition

i Region
uszinet: Country

#iretwr: Religion

Aaymsudag: Performance Art

auad Music

| 352veit Tradition v

Property Annotation

Domain Property Range:Resource
ussnedmdoudy [v]  [Viwi Culdrea v (mms v
szwslansmidiondy (¥ |idnsbemugacutiovoved ¥) [ wsmank M)

| Ex

<?xml version="1.0"2>
<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

xmlns:CUL="http://www.semanticweb.org/cultural/heritage/phatthalung">

| Edit |

<CUL:Tradition rdf:about=" http://www.semanticweb.org/cultural/
heritage/phatthalung#aisnifiaufu">

<CUL: name>&15A2uAL</CUL: name>
<CUL:involved>

<CUL:Religion rdf:about=" http://www.semanticweb.org/cultural/

M | Edit | ) tage/phatthalunghws >
x

<CUL: name>Ws1ua0i</CUL: name>

| Edit | i

— </ CUL:Religion >

[ Edit:] </CUL: involved>

LEdit | | /cur:Tradition>

| Edit |

—— | </rdf:RDF>

Range:Literal

| Edit |
| Edit |

Figure 3 User interface and output in RDF format
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Table 2 Named entity recognition results

Classes Precision | Recall
Date 100 100
Religion 100 100
ceremony 80.9 65.25
Location 100 100
Festival 100 100
Costume 75.33 68.50
Traditional Item 82.75 78.52
Musical Instrument 78.60 78.60
Performance Art 82.23 70.66
Person 87.50 72.34
Practice 70.00 63.25
Tradition 100 100
Production 80.35 67.50
Wisdom 80.25 73.50
Food 93.50 93.50
Average 88.07 82.10
nsnaaasldiitrdoyaidoniunaud
L?{msﬁaqﬁ’uﬁaﬂﬁ’muasmLLasqﬁﬂmmwﬁaﬂﬁumaq

FainHinge 97U 100 paragraph Tneiiiiem
donndeany class Aldnaaeulunisnad 2 n1s
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£ '
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nsviAmazen : YeyaaTenigITeimudau
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visenssuvesUszlen deaznaaeulaeininteya
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Table 3 Relationship extraction results

Object properties Domains Ranges faw Data Cleaned Data

Precision | Recall | Precision | Recall

has_document PerformanceArt | Document 80.50 44.00 85.25 72.00
has_legend PerformanceArt | Legend 32.50 35.71 50.42 71.14
event in Event Tradition 50.50 50.00 70.25 70.00
involve Tradition Believe 72.25 66.66 80.5 66.66
has_ceremony PerformanceArt | Ceremony 75.25 25.00 78.25 70.83
consist_of PerformanceArt | Person 35.50 41.37 77.25 65.51
has_item PerformanceArt | Item 45.50 65.50 60.23 70.00

has_item Tradition Traditionltem 75.5 50.00 78.5 100
has_practice Tradition Practice 80.5 42.85 90.5 80.00
event in Event Tradition 70.25 60.00 94.11 83.33
process Production [tem 45.33 35.53 60.25 72.00
Average 60.32 46.96 75.04 74.68

precision 75.04 % wazmA 1 recall 74.68 %
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