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Ontology

Ontology
(Fuzzy Inference)
Domain Ontology (Term-Pair)
(RA, Retrieval Agent)
(DPA, Document Pre-processing Agent)
(FIA, Fuzzy Inference Agent)
Dynamic sub-Ontology (SA, Summarization Agent)
Web

Ontology

(Concept)
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Ontology
(Mani, 1999)

( 1999) Kupiec et a. (1995)

Mani (2001)

Lam & Ho (2001) FIDS
FIDS
Habn & Mani (2000)
(Analyze the source text) (Determine

it's salient points)
(Synthesize an appropriate output)

(Singular Document
Summarization) (Multiple Document Summarization) (
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2001)
(Monolingual
Summarization) (Multilingual Summarization)
(Generic  Summary) (User-Oriented
Summary)
(Indicative Summary) (Informative Summary)
(Critical Summary) (Hovy & Lin, 1999)
o
[
°
Ontol ogy
Ontology
Ontology
(Zeng & Lee, 2001) (Object)
(Property) (Relation)
(Chandrasekaran et d., 1999) Ontology Classes
( Concepts Objects) Properties ( Attributes Slots Roles)
Relations Classes  Ontology
Properties Classes  Concepts Relations
Class Class Ontology

(Software Agent) (E-commerce)
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(Knowledge Management)

(Noy & McGuinness, 2001)

1 Ontology Class
2. Class Class
3. Class
4. Instance

Ontology

Ontology-Driven
(1998) Domain Ontology
Ontology

1.

Concept
2. Ontology

(ex. WordNet UNSPSC Ontology)

Ontology
Domain Ontology

(Subclass- Superclass)

OntoSeek (Guarino et al., 1999)
Embley et al.

(Noy & McGuinness, 2001)

Ontology Class

Ontology

General Ontology
Domain Ontology

3.0ntology Class Relation Domain Knowledge
Domain Knowledge

Ontology

4, Domain Ontology Domain Knowledge
Ontology Ontology
Ont ol ogy Language
Ontology
Ontology
Ontology Ontology
Ontology Languages XML
XOL SHOE OML W3C (World Wide Web Consortium)
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RDF  RDFS (RDF Schema) RDFS
OlL DAML+OIL RDF(S)
(Asuncién & Corcho, 2002)
Ontology Languages

OIL |[DAML+OIL

XOL |[SHOE | OML RDF S

XML

Ontology Languages

( ) XoL

XOL (XML-based Ontology Exchange Language) 1999 Peter D.
Karp, Vinay K. Chaudhri, and Jerome Thomere (Karp et al. 1999)
XML (eXtensible Markup Language)  Ontology Language

( ) SHOE
SHOE (Simple HTML Ontology Extensions) College
Park Understanding Systems Group SHOE
(xml.coverpages.org) SHOE HTML
SHOE
(Intelligent Agent)
1 Ontology 2. HTML Ontology

3. Agent
(Asuncion & Corcho, 2002)
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( ) OML
OML (Ontology Markup Language) 1998 8
XML Ontology

SHOE (Simple HTML Ontology Extension) OML SHOE

(Asuncion & Corcho, 2002)

( ) RDF& RDF Schema

(RDF , Resource Description Framework) 1999 2

(W3C)
RDF XML
( )olL
OIL (Ontology Inference Layer or Ontology Interchange Language)
On-To-Knowledge Project Ontology
Project 1999
OIL Web

OIL
Open Knowledge Base
Connectivity (OKBC) XML-based Ontology Exchange Language (XOL)
Resource Description Framework (RDF) OIL Ontology
OntoEdit OILEd, WebODE Protege2000 (Asuncion & Corcho,
2002) (Fensel, 2000)

( )DAML+OI L

DAML (DARPA Agent Markup Language)

RDF RDF Class
2000 10 DAML-ONT RDFS
DAML Ontology Inference Layer
(OIL) (Frame-based)
DAML+OIL DAML+OIL  Web Resources
Ontology W3C (RDF  RDF

Schema) modelling primitives DAML+OIL
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Modelling Primitives Frame-based Languages
DAML+OIL Language
OIL Ontology OntoEdit, OILEd, WebODE  Protege2000
DAML+OIL Ontology (Asuncién & Corcho, 2002) (Fensel, 2000)
DAML+OIL Ontology Daml+OIL
Language XML Schema
W3C
(Fuzzy I nference)
( ) (Fuzzy I nference)
Fuzzy

Lotfi. A. Zadeh 1965

( 2001)
1970 Fuzzy 1980 Fuzzy
1990 Lin
& Lee(1991)
(Leeetal., 1997) Leeetal. (2002)
Fuzzy
() (Agent)

(Agent)
J. Ferber (1999)

(Intelligent Agent)
(Chen & Yen, 1996)
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Huhns & Singh (1999)
Maes et a. (1999)

(Lee et 4.,

2002)
Web

Ontology
(http://www.ettoday .com.tw)

: ¥ News Document Pre- f
Internet Retrieval News Processing Agent |
- Agent <4 Part-of-speech
Society Tagger (CKIP)
Commitment News ;
Fuzzy Inference v ] <::| I —
> H i =
4 REED < Word Filter : Society ] L
; Commitment || ¢ ||
4 News Pepositor)

G

Ontology-based U

Knowledge Base - |

for Society Ontology
o ‘ .
Term Repositor) News Documert| , ||
Summary P _ -
Summarization| Repository <‘,:|
Agent
v
News Document News Document
R it
Summary epository
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Domain Ontology
(RA, Retrieval Agent)
(DPA, Document Pre-processing Agent)

(FIA, Fuzzy Inference Agent) RA
XML
DPA DPA
CKIP (CKIP, http://godél .iis.sinica.edu.tw/CKIP/.)
” - - K ( 2002)
(World Filter)
( (DE) (M P)... ) CKIP
CKIP
POS Tag Meaning Example
Na (Common noun) (Na)
Nc (Place noun) (Nc)
Ncd (Location noun) (Ncd)
VA (Intransitive verb) (VA)
VAC (transitive verb class) (VAC)
VB (Single verb class) (VB)
VvC (Single verb) (VC)
VCL (Active location object verb) (VCL)
VD (Two words verb) (VD)
VE (Verb sentence) (VE)
VF (Name verb) (VF)
VH (Status Intransitive verb) (VH)
VHC (Status transitive verb class) (VHC)
VJ (Status single verb) (VJ)
FIA DPA

(Fuzzy Inference Mechanism) Domain Ontology



154 92 6

(Term-Pair)
(SA, Summarization Agent)

Domain Ontology

Domain Ontology ( )
Ontology
(Domain Layer) (Category Layer)
(Extended Concept Layer)
(Event Concept Node) (Object Concept Node)
(Inheritance)
(Aggregation) (Association)
Ontology
. Inheritance ——»
Domain Aggregation ——<>
Association ——— (one-way)
Category 1 Category 2 Category 3 Category k
Object Event
Attribute Extended Concept _
Operation Attribute
N 7N\
Object Event Object Event
Attribute .
. Attribute ;
; Vaue | Attribute Value| Attribute
Operation Operation
Extended Concept hierarchy
Candidate Chinese terms %

Domain Ontology
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—— Inheritance
> Aggregation

_ © Qring = - » 9tng =
e : Sring =
: o Stor= . ; -

. Sthg = $ g = 0
© Stig = 0
: ®ing = o0 0
: 8ing = o0 \
0, 0
: Sring=
Sring= Sting=
Sring=
s \
"
8 + - - S rnig
\ \ \L * Q
\ S rn?g
— = e
) Sring= o
Sring= r— + 0
Sri =g L0 Q
Ontology
noom " Domain Ontology
Ontology

(Fuzzy

(Term-Pair)

|l nf erence

Me c h
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—
Layer5
(output
linguistic|
layer)

Layer4

(output N ~ ,

term
layen ~ TRS TRS TRS TRS TRS TRS
-
Layer3
(rule

layer) R N A

Layer2 (
(o S AR N AP
layer \ros/ 4 \pos/ \1v/
Layerl ( /W
foovisic|  [(rem1) . (Tema)| | (Tem1) L. ...
layer) L
Chinese term set of Document Chinese term set of Ontology
Input Linguistic Layer Input Term
Layer Rule Layer Output Term Layer Output Linguistic Layer Input
Linguistic Layer RA
DPA Domain Ontology
(POS, Part-of-Speech Smilarity)
(TV, Term Vocabulary Smilarity) CKIP
Tagging Tree (Leeet al., 2002) "
(Na) (Nc) ” Tagging Tree (Na
—~N-Noc) 2

(POS Smilarity)

CKIP Tagging Tree
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(Term-Pair) POS Smilarity [0, 6]
(Linguistic Term) POS High POS Median POS Low

Membership
Degree
A
POS_High POS_Medium POS_Low
1
0 » Path
length
Mpost Mpos: ~ apos2 Meosi+ Bpos,  Mpos:  Mposa—aposs  Meosz+ Bpos; Mpos;
POS Similarity
(TV Smilarity)
[0, 6] TV _High TV_Median TV Low
1 0.5
(TV Smilarity)
Membership
Degree
A
TV Low TV_Medium TV_High
1
0 » Number of
the
W Myvoan,  Mutfr. My Muans Myt By, M oty

TV Similarity
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POS TV
Matching Degree
TRS (Term Relation Strength)
Rule
(Lin & Lee, 1991)
TRS
FIA
Fuzzy variables POS TV
Rules Similarity Similarity TRS
1 L L L
2 L M L
3 L H M
4 M L L
5 M M M
6 M H H
7 H L M
8 H M H
9 H H H
Membership
D&]}{G&
TRS Low TRS Medium TRS High
! i
0 E : » TRS
Ms Mesms  Mes Pres Mes Mesotms Mins™Prs Mes

TRS
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Layer1 (Input Layer)
Input: Domain Ontology
Output: (Term-Pair)
Layer2 (Input Linguistic Layer)
Input: (Term-Pair)
Outpuit: POS TV Linguistic Term  Membership
Degree
Layer3 (Rule Layer)
Input: POS TV Linguistic Term  Membership
Degree
Output: Premise Part  Matching Degree
Layer4 (Output Linguistic Layer)
Input : Premise Part  Matching Degree
Outpuit: Premise Part Matching Degree
TRS
Layer5 (Output Layer)
Input : PremisePart  Matching Degree
TRS
Output: Y)
Term pair POS TV Y

A 0 3 1

B 0 4 1

C 0 2 0.92183813413992

D 0 0 0.39395171691022

E 5 0 0.00460997068934

F 6 0 0
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(Fuzzy Inference Mechanism)
(Membership Function) (Fuzzy Rule
Base)

(Fuzzy Model)
(Parallel Fuzzy Inference)

(RA) XML

<?xml version="1.0" encoding="BIG5" ?>
< >
< > 1 28 </ >
< > </ >
< >08/05</ >
< > </ >
< > </ >
< >

5

30 28

3
10 2 9
20
26
</ >
</ >
XML

CKIP DPA
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(No)
(Nd)
(49
(Da)
(Nep)

(Na)
D)
(Nep)
10(FW)
(Na)

(Nf)

(Nf)
(VO
(DE)

(Nc)
VI
(VB)

(Na)

(Na)

(VO
(V2

(Na)

(VO

(D

v

(VG)
(VJ
(Nf)

(Na)

(VH)

(Ng)

(Nc)
(VC)
(Cbb)

(VO)  30(

(Neu) (N

(Na)
(Na)
(Nc)
(Na)
(Nd)

E)

(Na)
L) (VH)
(Na) (Neg

(VA)

(VH)
(Nep)
(VH)

(N

(VE)

(V.2 (Na)

(Na)
D)
(Na)

(SHI)

(V9
(Na)
(Cbb)

FW)
3

(VA)
(VH)
(SHI)

(N
(D)

©)
(VO

(
a)
(Na)
(DE)
eu)

P)

v

(VE)

(VE)

(Na)
(Cbb)
(Na)
(Nega)
(VH)
(Na)
(VH)
(V9
(VJ
(VK)
(VC)

(Na)

©)

(Cbb)
Chb)
(Na (D)
(D)
26(FW)
(Nf)
(VB)
(VE)
G)
(VH)
D)
(VH)

(VA)

(D)

(Na)
(Nd)

(Na)
(Nc)
(VK)

(Nd)
(VH)

(Nes)
(Na) (Dfa)
P
(Na)
(VH)
(VA)
(DE)
P
(Na)

(V_2
(Na)
v

(Na)
(D) (
(P)
(D)
(D)
(D)
(vCL)
(Nf) (Na)
(VG
()
(Nep)
(DE)
(V2
(Na)

(Na) (Na)

(VA)

(Na)
(Nd)

(No)
V9
(SHI)

(Nc)

(VH)

(Na)  5(FW)

(VH)

28(FW)

©)

cL) (N

2(FW)
D)
(Di)
(VCL)
(VC)

(Na)

(VH)

(VF)

(Na)
(D)

(Nd)

(D)
(Ng)

(Na)

(VO

©)

(VC)
(Nd)  3(Fw)
(DE)
(VO
(DE)  20(FW)

(Na)
(Na)
©)

(P)

(D)
(Nc)

9(FW)
(Neu)

(Nc)
(VA)

(D)

(VB)

(Na)

(VH)

(Ng)
(Cbb)
P
(VO)

(Na)
(VH)

(SHI)

(Ng)

(Neu)

(Caa)

(Chb)

D)
(D)
(VO
(A)

(Na)

CKIP

(Nc)
(Na)
(VO
vVJ
(Nd)
(Na)
(Nc)
(VCL)
(VH)
(VH)
(VK)
(VH)
(VO

(Na)

(VL)

(Nc)
(VA)
(VG)
(VH)
(Nc)
(Nd)
(VH
(Na)
(Na)
(VB)
(Na)
(Nd)
(A) (VO

(Na)

(Na)
(VA)

(Nc)

(VO

)
(Nc)
(99

(Nc)
(VO

(\49)

(Nd)
(VO

(N&)

(Na)
(Nc)
(Nd) (

(Na)
(VB)
(VH)
(VG)
(Na)
(Na)

(Na)
(VO

(VE)

(VO
(VH)
(VA)
(Nc)
(VK)
(Na)
Na)

(N

(VO
(VA)
)
(VB)
(VH)
(VA)
®) (D)
(VH)

a)
(VH)
(VCL)
(Na)
(D)

(Na)

(Na)
(Na)
(vCL)
(Na)
(Na)
(VH)
(VH)
(Na)

(VH)

(VJ

(D)

v

(Nc)

(Na)
(VE)

(Na)

(49
(Nc)
(\49)

J)
(D)

(Na)

(Na)

(Nd)

VJ
(Na)
(VE)
(VE)

FIA

DPA

Dynamic sub-Ontology
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( )
(
String =
String = 1 String =
- 1 String =
« ) + () : String =
L : g =
String = / * O
0
SO P
tQ
( )
- : String =
( ) - String =
ST _ - String =
ring = Sstring =20, 20, p2,23,...28, .
String = / String =1,11f .. String=
+ ) L )
+ Q) \
- String = . . - String=
- String =
" O String = -, String=
0 0 0
L) * O

Dynamic sub-Ontology

Dynamic sub-Ontology DAML+OIL

<?xml version="1.0' encoding='"Big5'?>

<rdf:RDF

xmins:rdf ="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs ="http://www.w3.0rg/2000/01/rdf-schemat"
xmins:daml ="http://www.daml.org/2001/03/daml +oil#"
xmins:xsd ="http://www.w3.0rg/2000/10/X M L Schemag#"
xmins.a ="http://protege.stanford.edu/system#" >

<daml:Ontology rdf:about="">

</daml:Ontology>

<daml:Ontology raf:about="">

<rdfs:comment> Ontology</rdfs.comment>

<daml:imports rdf:resource="http://www.daml.org/2001/03/daml +oil" />
</daml:Ontology>

<l-- Classes-->

<daml:Class rdf:|D=" ">
</daml:Class>

<daml:Class rdf:|D=" ">

<rdfs.comment>

<rdfs:subClassOf rdf:resource="# ">
</daml:Class>

</rdfs.comment>

<daml:Class rdf:about="# ">
<rdfs:label> </rdfs:|abel>
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</daml:Class>

<daml:Class rdf:ID=" ">
<daml:sameClassAs rdf:resource="# ">

</daml:Class>

<rdf:DatatypeProperty rdf:ID="" arange="symbol">
<rdfs.domain rdf:resource="# ">
<rdfs:range rdf:resource="L.iteral"/>
<aalowedVaues> </a:alowedValues>
<aallowedValues> </aallowedVaues>

</rdf:DatatypeProperty>
<rdf:DatatypeProperty rdf:1D="operation"a:range="symbol">
<rdfs:.domain rdf:resource="# ">
<rdfs:range rdf:resource="Literal"/>
<aallowedVaues> </aalowedValues>
</rdf:DatatypeProperty>

<daml:Class rdf:about="# ">
<rdfs:label> </rdfs:|abel>

</daml:Class>
<daml:Class rdf:ID=" ">
<daml:sameClassAs rdf:resource="# ">
</daml:Class>
<rdf:DatatypeProperty rdf:1D=" " arrange="symbol">
<rdfs.domain rdf:resource="# ">

<rdfs:range rdf:resource="Litera"/>
</rdf:DatatypeProperty>

<rdf:DatatypeProperty rdf:ID=" " arange="symbol">
<rdfs.domain rdf:resource="# ">
<rdfs:range rdf:resource="L.iteral"/>
<aallowedValues> </aalowedValues>
<aalowedValues> </a:alowedValues>
<aallowedValues> </aallowedValues>
</rdf:DatatypeProperty>

<rdf:DatatypeProperty rdf:ID=" " arange="symbol">
<rdfs:domain rdf:resource="# ">
<rdfs:range rdf:resource="L.iteral"/>
<aallowedValues> </a:alowedValues>
<aallowedVaues> </aalowedValues>
</rdf:DatatypeProperty>

<rdf:DatatypeProperty rdf:1D="operation"a:range="symbol">
<rdfs:.domain rdf:resource="# ">
<rdfs:range rdf:resource="Literal"/>
<aalowedVaues> </aalowedVaues>
<aalowedVaues> </aalowedVaues>

</rdf:DatatypeProperty>

</rdf:RDF>

Dynamic sub-Ontology = DAML+OIL
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28
1
XML

<?xml version="1.0" encoding="BIG5" ?>
< >
< > </
< > </
< >04/15</ >
< > </ >
< > </
< >

1 570

14
36
13
1 1
1
570 14 12
4
</ >
</ >
XML

(RA,




Ontology 165
Retrieval Agent) (DPA, Document Pre-processing
Agent) (FIA, Fuzzy Inference Agent) (SA,
Summarization Agent)
Ontology
1 Ontology
(Artificial Intelligence) Ontology (
) Ontology
Ontology
2. Ontology Learning
Ontology
Ontology
3.

(Genetic Algorithm)
(Neural Network)

NSC91-2815-C-309-006-E
(91) PEO-0616

Fuzzy
2001
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A Study on Automatic Abstraction
Technology for Chinese News Documents
based on Domain Ontology

CHang-SHING LEE, Yea-Juan CHEN, Yea-CHi KUO, AND
Hung-Y1 CHUANG

Department of |nformation Management, Chang Jung University

ABSTRACT

Most automatic document abstraction technologies utilize statistic method to excerpt the document, they
calculate the weight of the sentence to gather important sentence. In this paper, we propose a novel automatic
abstraction technology for Chinese News documents based on domain ontology. The Retrieval Agent (RA) will
retrieve the e-News from Internet periodically and send them to Document Processing Agent (DPA) for natural
language processing. Furthermore, the Fuzzy Inference Agent (FIA) will compute the similarity of ontology
concepts and retrieved News terms. Finally, the Summarization Agent (SA) will abstract the News documents
based on the extracted event ontology.

Keywords: automatic abstraction technology, ontology, fuzzy inference, agent



