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Question-Answering System Based on OWL Knowledge: Agile
ZHAO Xiqing® ZHANG Li-ming' GAO Ming-xia®
(College of Information Science & Engineering, Hebei North University, Zhangjiakou 075000, China)!
(College of Computer Science, Beijing University of Technology, Beijing 100124, China)?

Abstract Existing Question-Answering systems for the Web focus on source of text. The Web Ontology Language
(OWL) is recommended by W3C as the standard for knowledge representation and exchange on the Internet in 2004. So
QA based on OWL knowledge becomes an important research. A QA system named Agile was presented in this paper,
and the detail schemes of formulating questions and indexing OWL were described. In order to acquire mapping unit,
Agile defined two data structures for formulating questions and OWL and formatted them through existing natural lan-

guage processing technology and OWL parsing method. Agile is auto and can deal with more kinds of questions than
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former QA based on OWL systems.

Keywords Question-answering, OWL knowledge, Formulating questions, Building dictionary

1 38

[A]%& A 45 (Question Answering System, QA)™ T3k (R
B R P R 3 AR B i R AR, XM ABL
%1% £ 4% (Human-machine conversation, HMC), fEFEE R
FERRA TR HRAR R, BT R E AR ARE N
AFMANEEREERERT) TRSHREHNE, HEH
HkiEF (Web Ontology Language, OWL)!23 & 2004 48 W3C
BENHTRANEREARO TR, fEE OWLIES
ML, KRB AMERAREEETESIEIME
SE A FERE OWL IR A fk IR (R #7y OWL F14D
W HREA TN, £TF OWL MR & RS B HE
i} Web [ & REMRWFHRER, XL RERT T HTFHIRE
HERENHEHREHNET Web RIZ R0 HIREBR TR
QACIDI!, Aqualog™ , Agile!™ R EPHEERR. QACID
RELHEEERWEE. CHFHBEYT — Mg EER
(question pattern) 1 SPARQL BB BIRE , HREEEF 5

B HE9.2012-09-25 BGHB2012-12-22
FE RGRR R AR 45 R 45 KB 17 (2012BAHOSFO4) ¥ 8

W i B RBAE R S L. Aqualog &[] AbBEBE 1B R,
MR EREAT T F L8, HERAEEFEABRDPEEMXER
HiRgA RS, FER NS5, BTERTR
R T4y 0548, R T Ak 38 Y [r) BE 78 Bl A W “who” AN
“what”[H)EFRIC R AR, Agile A LI OWL F1iREIZ H
B TE M 2 SE M) F R IEE B R, RS SE IR T B AR AR AL R L
BB GEXEH SREHETELR. A THIE
BB ATRAL , Agile B X TR MRS HMATHEARES
[E} R OWL FHR, 3 B — & B RE\EF LB TR OWL #
W TR B A EIRES TR TR P THHA A
WRIEEH EE SUE R, Agile ¥ REE LR R A —
WIZAH W R, A F M EREERR I ARNERAR,
FIAB/MBAABE T Leximin HF B A E X EBHNRE
BABERT OWL M i L EH L OWL EF AL
BB ZERY , R IR DL BL O AR B T A RDF BB
;B RBHER TS Pallet. MIA OWL H1iH 5
BERAEWE, Agile ABEAF S5, (E95 40 3 8 [7] B 40 5,

A3 E K B ARLE RS (60496322, 60496327) , B ZBHE: ST AT RIS “ o B yF T A iR

RE®970—), B, W+, IS, TEPRF A TL N AREIEE , E-mail: 2xqlytaa@163. com; HHMBA(1974—), B, WL, JIF, ZEH
ST AN ESAL IR A T B WA (1975—) , %, 8 4, B3 a , FEMI I 1 h iR T8 BRiSE.
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MEREMEE. BARBIR. AXEENFRENE
KREWUREBRBMFRERER, KPR 2HN S
Agile IREEHWME WA W I 3 WA BRERE
MFREREAR S 4 FRIET Agile EJLHEEL OWL A
WEE EWROR; BEN REHT B A I B — B WP
Ji.

2 Agile R4
0P 1 B, Agile BANRGES T SR B RREHE F

Tokens: {what}
Attributes: {}

| Tokens: {email}
| Attributes: {Lemma=email }!
: Syn={email}
i
‘What is email of : Top-phrase=nul |
Gao Mingxia? : Tokens: {Gao Mingxia}
| Adributes: {} '

O

NEEH B ESE SRR S MhEERS. X 5 EhRERR A
ROAD R FURR AT DA 53 S 5 i Ath B 2 R RE AL B A A B R B
X, PR FESR OWL 4RSS 7 RO MIRER
B, XM R AR E N B ER TR . R
REEHAPPEEEIRBEFTNERE R B EENIFE,
EHEXEHMELEARARESRAEHEFISEND
RDF Jo 4, & R HE M E X S ud B A B H OWL £
(SPARQL %) 3+& BiBLA #:35) % Pallet . OWL S
BB T OWL RER,

1 Map((is),0,Q,Onto)=1:null
| Map((email),(hasEmail),

i
l
! Q.Onto)=1:1 !
|

| Map((0f),0,Q,0nto)=1:null

<O

FEME | X%

‘Word-1|-#| Word-1| Elememt-1
Word-2 Word-1| E 2

Word-2| El 4

RIER

- El 1} Triple-1
FHERK ~ Person
Word-1| Elememt-3 El Triple-2

B 1 Agile WRGEH

2,1 EEMAE
AL R RS WA BRIE S AR ALK Agile
S REME AP IL B, Agile 4 PIESEILE OWL &HR
B, Bt Agile IR EM B BN A RIES AERSE
B OWL SIUER MR, M OWL MiREAEE, TXGE
HHE X R R SRR ) R R R A A
T B RBERROBRERE, A (RE L BBEBELH
B SR/, TE R R (R SO S — S E LA R
B, RV S PR Agile REEXT AT/ MEAL B B0 LR
B 2645 B ARIE S B I A OWL SHRPE R T 2, B Ab 78
P BRES MBS REANEESR.
2.2 PHRER

Fduk R OWL R 2 R AR (R A T ) 4
MRS R ARBE S0, B HHRERESH OWL AR
B R — A A FRRN TR, SRR BIRIIER
REF, BFHARRAEANE USSR, BAZALE 3
W,
2.3 ‘KR

TR TR Sk IR R b AT A A PR BB R
ORI, BE A8 . Bk UL, BT ERENTE

D http,//pellet. owldl. com/

2RI SLIE A BRET RS R . X —A Rl iR R
RMEEREW, FRAHEELEERNABEARS. X&H
RO mEENERL RS MR T 5— BT
R REE, Agile KX BT AN —MRBIZR
B .
2.4 BYEA

OWL 4R A R L) RDF BE A Y R, 1F X E
HE R TB KBS REHH & B ROF R K (RDF
Jud) . FREREE OWL TR LA S RILFARE RDF
B, FRDX AR TE AR B BEAR 0 — L8 15 & R # IR A v
BATLLSE R Agile PR L EYH.
2.5 EREE

EFREHFERR ROF AR IEEENESTHES
S5RZFEMER OWL 4 OWL HiRERILX W
% . SPARQL & W3C #:##tiik RDF ZEHiE =, B%RRM
F SQL, il LU it B R R L B L BN 24~ RDF B g & .
Eit Agile ## SPARQL £ OWL HHREERZE#IES . RDF
BB SPARQL A & H BT, B REBRE X M
WREAHAERET R T HRAANH SPARQL &if, 54
HARZ 44 ST HF SPARQL ZHIRYHEET | % Pallet”
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3 Agile RERH

Pl RE AL TE A B 2 ] o R [ R 2 4 Y A R AL L
®VERMEUE R HBRAGENERIBHES Agile H/EFEE
IHEEREER . A, Agile B LT — MR~ MBEEMA T RR
HFARET R, B

[RI R — 7 R IBUT e R ITR R W= Cwn, oo win ooy
w, ) T wi i =(T,A, TP)FR g iaE L E@m A REPR
BEHE, H, Tt ={character; }1 R BIZR K FRIFF]
%A Bigin @ br i R B R R, BRI Agile JiAF
B E E (POS) | 1] F (Stem) | [§] i8] (Syn) . % 4 i8]
(Equ .4 34k 25 8 (NEType) % ; TP #§ ) 45 45 i 7] £ 37
4,

RRRLTE Y AL 5 B R R B XN, BN ERE
HEAFEM HRESABBEART , KBRES N B ARE
B AR AEY 1. B 2 BT — R AR E
BHTERA P RSN ES . B 2 /THE, —NERREE %
131 4> %) (tokenization) 3/ 18 — H R LT . R, BRI ARE
P B AR G N R 1) B 1 Ik AR SUR 2, B A — TR
B XL H) stop HH B Y stop IEAERREE , BUE A A SR
R ARRE &2, WA A BFE HFE. &
& LA FE LT, 0 Gate™  WordNet™ & T By B
R S S IR IR S TR SR

k1 RENTE
//Input. Q & BAE T R,

//Ouput; W {74
LB A RIESAE T H APLHE Q BUVRIERIE W;
2. for W iR &4 w do

2. 1 iaHEbR

2. 2. stop ¥piE;

2. 3. M & ARHR T 5

2. 4 [ SLiAbR

—

M

T: {what}
A

T:{email
A:{Lemma=email;Stem=email
;Syn={email;electronicmail};
POS = NN}

TP=null

SRIXSUIN 0D JO [FBUID ST 10

~

T:{Gao-Mingxial
A:{Abbr=M.X.Gao;Equ=Mingxia

i Gao; NEType=Person; POS =
J T:{}
D L PNIE R i —» HiE A}
L TP

NE}
TPnull
L
B2 T
AEEEAMTELED, FHAE RS T EW OWL ARED

2 http, //www. iwici. org/
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BEM—BANRA S B — MEEPEES WA FHEENE. |
3 & Agile PEREH FHREN. X MEHK¥ L RDF =7t
2 (triple) B AT R K A B AR . JTUE (class, individual , Data-
typeProperty, ObjectProperty, value) & OWL %1% FE 1 (9 50
TUFIELL B RES P 8 B/ME SCRAL MEEITRS L H
BB

Element-1 triplel
ment-
\51 Element-1
}//' triple2
Word-1 -
Word-1 Element-2 j\.‘ Element-2 triple3
Word-2 \ Element-3 \\ tripled
Element-3
Word-2 Element-4 ¢ triple5

B3 AiRERIIEH

R T 3RELOWL R T, Agile i T B H OWL
AR RS Jenal® , —A~OWL TEEH G—MABS N
AR, SRR ARNERS . B MAHBMNTE R
HUE—E LN, ® AT E NG XERETH
“—rE, ATAEIXEEATLE, TS — T HAR®H
FIar 2T, IR AR AF P18 00 2 430 B R i R AT 40
OWL H1R v 6 g 235 Qn B8 8 44 7T {8 PR (1B (value) 28
E—IHEEMNEREBSHE AWRE. SELZTHT
&, AR S R R A B RIB S A
BARBFEIRT, HAHERTSERY: 2.

Hik2 AR
//Input: KB £ OWL #& =X B &R EE .

//Ouput: D ZH 3 #RMFH,
L BEEFRENRT ZFHD;
2. f&Bh Jena ST KB 3K RIS MBS A
3. 5t REPEAR
3.1, iR E RN, B G, 2O BB MIHEA T,
L2 IR RERES
3. 2. 1 R Rk A ML 43R
3. 2. 2 REMA R GF L 20O BRI BA T,
4. % BHERE R
4. 1, IR BN, @ G, B BRI B A 0,
4. 2. IR R LHEAE
4.2, 1, BB Bk 2 B 47
4. 2. 2. A AR B, B B IHE A L

4 L

4.1 XRYE

HTRIE Agile BB, FARFRERBRT 3 KR
FHEH OWL S e, F—41 2 institute. owl MIRFE, & H
Fr WIC BF3TBe® BRI BB S MEARRF IV %, Rkl
A 91 AN3LT0 NMEMEL 120 MR 1768 A, B
P PE——people-pets. owl R RN P MEYFR SR
EIRNER, BR@ A 59 12,16 2B .27 4~k .565



AN, ERFHBER BT Racer” WHIFAIRE. 6 MEREESERHN, 5B REEN WICHIRBEK 2L
MARRBE BN AEYEH Web Wiy AW, B=ZAA MEREIN. HAFIMHEEPFHREBLESE Web-
W EE——references. owl #R W RS H AR HIMEEF  clopedia PIRIERBMF TR ERHB. WK 1R, HE
KR BEGE 37 AR TLANRE L D864 M AR, BRPEEH 18 AR R Gim R AR R B , 7235
‘B EON Ontology Alignment Contest” ff il S E Ak,  TREMEERM, XEEMEF TEE 7 HEGIZHE
EREMEREASERN, SR ARERT ARRERR  HRE.

HRFS, Bl 10 “a456080390” . X e LB E H MR A A4 —A~ BRRIEH RIS B — 14 AR B P B AR IE
PRGN BRI “vitle” B “label”. A THERRFS A/, Bigt  HE. R THEBEARNE W EREORMR  MREFE
BERP SN REERSR TRHSERK. BESHRGHEBX N RERAIR. 8T HERHTAHAR

1 RETH ERMRELERRY 3 MUEE. F—NME  5IREMNERE R 1 PHREESALRLTREST T FILEE. W
BEMNEAERTRE. —H RS % Webclopedia® 1 AR AT AH X REAHREE ISR .

#1 RERMTR
¥ L . what which who whose how when  where im sum
institute 21 24 22 7 6 5 4 4 93
people-pets 26 11 22 5 6 0 0 5 75
references 23 21 6 2 7 5 3 9 76
4.2 ZBERELW R (DA RES ML, Agile IR EBEL, —KIBE

Agile WHEMBER B THRANBRABSAHETE, REFTHRE-NEEHMNEE, SR LM BEFMIARN
XERABARESPARERER AT RERSTEDRE B OEMIPRERBMEN G H, Azle BB A LHAAND
R, Agile EEERSGRIBAULERIENBA, NERE 4, —KBERES THRARAK OWL FRE, AR
FIARHERE S AR, I RAE W Agile B BH.
GRREE . BB R ERE Y 3 4B (institute,

people-pets, references) 7E M EE M BB W E o 9 B 2% XR

92.3%,96. 05%,96.05%, (1] EWA AERGZLEAR EREHT] HENTRSMA,
R T HBR MR, FLHE T XESFRIRE 2005,18(41):1-3

iR R T TSR R EE, B 4EET Agile [2] Horrocks I, Patel-Schneider P, Harmelen F. From SHIQ and

7 3 A BURRE FAF A SR R R, A A, RDF to OWL: The Making of a Web Ontology Language[ J].

Journal of Web Semantics,2003,1(1):7-26
3] Smith M K, Welty C, McGuinness D L. OWL Web Ontology
language guide[ OL]. http://www. w3. org/ TR/owl-guide/

Agile RGBT KRG, TEWHBR T MBI RE , 3 ML
RS EAARI T 80%. MF 3 MIIHEMEMIFHER
B, HPE B = MRERRE T ABRWEZMEME
B2, L3 LR YRR 7 U (0 26 AR S R AR 5 | B TR A AR based question answering with collections of user queries[J]. In-
— B =LA N BRI, BT B SR IR SR R R formation Processing and Management, 2009,45:175-188
B, BRI Agile FIIEE. [5] Lopez V, Pasin M, Motta E. Aqualog: An Ontology-Portable
[BERAREHREHE AR ] Question Answering System for the Semantic Web[ C] / ESWC
2005, LNCS 3532, 2005.:546-562
[6] GaoMX, LiuJM, Zhong N, et al. Semantic Mapping from Na-
tural Language Questions to OWL Queries[J]. Computational
Intelligence, 2011,27(2) : 280-314
B4 Agile 7E 3 IS _E HORSRE OB [7] Jurafsky D, Martin ] H. Speech and Language Processing: An
. . A . Introduction to Natural Language Processing, Computational
HRIE FANMBHET OWL MRKFIERLE Agile, Linguistics, and Speech Recognition[ M. Prentice Hall, 2000
MURTRGEM LA U TR (DRERE AN, £ REMR [8] Cunningham H. Software Architecture for Language Enginee-

{41 'Oscar, Ferr' andez, lzquierdo R, et al. Addressing ontology-

OB LR U R FRENSXBSRATAP HIHER ring[ D]. Department of Computer Science, University of Shef-
25, ORGRITBIXN,TE 3 ARG AR B field, June 2000

B4 PSSR, RERERREAA T 80%. FFA& I Web [9] Fellbaum C, et al. WordNet; An Electronic Lexical Database
WIRERER — N BRAMHLEER MR RE, ELU T HE [MJ. MIT Press,1998

Agile B ARBRL S ABENE R (OEZTRREAL [10] Brian M. Jena: A Semantic Web Toolkit{ J]. IEEE Internet Com-
S 3 R B YA TG 3 LR BR3¢ puting, 2002,6(5),5-59

®  http://www. sts, tu-harburg. de/ r. f. moeller/racer/
©  http://oaei. ontologymatching. org/2004/Contest/
5 http;//www. isi. edu/natural— language/projects/webclopedia/
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