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ABSTRACT

In this paper, a database interface system with natural language dialogue is designed and implemented. The
system is made up of language analysis, context processing, dialogue processing and DB processing unit. The
method for classifying and processing an undefined word in language analysis is proposed. It reduces the diction-
ary size, which gives difficulties in DB Interface. And the current DB Interfaces dealt with an input utterance in-
dependently. But the system in this paper provides a user with the interface environment in which he or she can
have a continuous coversation with the system and retrieve DB information. Thus in this paper, speech acts
which include user’s intentions as well as propositional contents are defined, and user action hierachical model
for library DB retrieval is constructed. And the system uses the defined knowledge to recognize user’s plan,
effectively understanding and managing the ongoing dialogue. And the system is implemented in the domain of
library database in order to prove the proposed methods in this paper.
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29 PPN E I7tA 9 W2} AP e A B2A
2 0.2 4 MetaPlang 43 @v}. SysPartPlang AME
A Ao} LGP Y& SystemZ AN FE F Ae
W@l zo] WE-g 98 A oln CheckPrecondit-
ionPlang 2JApAE A ¥ 2] Subactionsel]l 43 3
HEL FYs7] A FHHoof she AAxAL A
Apstal 3ZE A R9HE Y AA =24 XS A
) 2HE R =3 Alfojn CheckClosePlang AM-& 2}
7 93 AR E A3 ¥ DomainPland] 3
o] $EHAUL AL U FRE AMSAAA &Y
e AYelnt.
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Userl> 3£ 3o s=da.

< 7% % uAy A >
(CAT VP)

(WISH +) (HUMBLE +)}

< dig7zx 29 >

1

< FRAZE >
Expected Plan ::

PRECONDITION  : NIL
SUBACTIONS
EFFECT

|

Systeml> ¢H33tAla, oj" AR E Y77

(HEAD (SYN (TENSE PRES) (VFORM PREDIC) (CHANGE ADVB)

(SEM (PRED #t}) (ACC (REF #(BOOD)

< dZHs AR >
Illocutionary Force : 39l & 7(Act_Request)
Proposition A H/ACC )
Speech_Act

. MotivatebyRequest(Speaker, Hearer, Act(Hearer, 2 #/ACC )))

* 1 .
lnformidomajn Inform_Sdomain Inform_Time

PNAME . Inform_Ldomain()
PTYPE - CommunicationPlan

. ConvinceByInformref(User, System, ?x.0]tHLdomain, x))
: Knowref(System. ?x.°}tHLdomain, x))

SysPartPlan{ConvinceByInformref(User, System. ?x.°)cHdomain, x)}}

MotivatebyRequest{System. Hearer, ConvinceBy Informref(User, System, ?x.°©]tHLdomain, x)))

Svstem2> Y3hale Heo] diffols FAYA?

(33 7) oll& A& o| &8 A|AH ®Fe| QM2
(Fig. 7) An Example of System Response Using an Expected Plan

3Y 7L YT E R 4 F AYE o) &
F A9 $ 44 A3E vehiz g AHE
7ol 18 WA Qo] o) PA AP T+
£ 9 ui 53 dHa T 348 FRE o435
o Al2de F3313 PR E 223 o) e A}
£24 P9 AF 2d9 2 A FHE Fod
AHEAe] 99 A ¥o| Look_for_Domaingd & ¢4
et oluf Al AR ALg-zsto] digtE 1§ o3y
Z 29& 4332 AT A& 37 A4 Y
sjo} ¥ o1& DomainAl 8 2 2 A Inform_Ldomain®}
gte oAdE AYE A3t A2 §EEE &

G449 & A% 328 A ¥ 2 & CheckPrecondition-
Plang 438} 5. Precondition?] Zro) NILY L <14
ot webM Aj2R e the A3 2 SysPartPlan$
AIAE AY Inform_Ldomain®] Subactions Slotdll
HLPo A oibdd AYA B 3P g4
A7 2 et

4. A2Y 7

¥ =EdAMe AL 2dAo] AEH oA WYE
< AFEAY) AE A2 1 #e dojeholx
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Fogol A TE 27 8 AL8-Ae} A|2=|ZH
2t 34 % A28 Jebdot. Userld A AHgAE
A diitold] B ARE MFIAM =HPAL
A2 A 2382 At A2 ALgate) 9
Wt Eo e dist Mg 5 A8A AY A
2do) 43¥ Look_for_Book A¥L thde 49
AYdes 43ty dst7z Rdg FAAHYG A&
Be AL A7 FAAYE FRl Yol FEF A
Folo 2@ ARG 47 918 W} E =@

oluf AlEsE+ AIAE A YL Inform_Sdomain
AYoein A 2d L A Y9 Preconditiond FF
A1717) 98 o2} 18 -& 9 E MetaPlan2 2 Check-
PreconditionPlang 7%3ta HEole) K E 4l
Z3 9t} zela A|AYW-L SYSTEM3oA AM& =}

7 227 she Ae) Mo} AR E a7 siul USER3
M 99 ALE 9T 5 YA she Azol] o
¢ ARE ATV o] f N2Ye Y YuES
o] §3}] DBS) SQL E¥& A4S AL A7t 2
A she ARE AR 2P AL AV AF A
29¢ ALg3to)7) DB 74 A& MF 53 Check-
CloscPlang 73810 tistel 228 4o},

o) 2ol & DB WA U3} A2dL AEA7
dole} Mola o] Yad $AY Ang Belx
Nadel £go2 YA daE Fao XA
oz Uste ANE AAY 4 ALE ¢ £ ATk o
g3 ANade gaNeYe dairz 2l 24
& Botod AR AOIA £&0] e ZE A$AY o
e #EY + AN

Systeml> H3FHAHR, ol HYRE WA Ys?
Userl> #HFElol BdE B Aoy st

< T7E R YUY ZB >
(CAT VP)

(HEAD (SYN (TENSE PRES) (VFORM PREDIC) (CHANGE ADVB)

(WISH +) (HUMBLE +))

(SEM (DEF (CONT (REF Z#E(SCI)) (PRED ##sch)

(ACC #{BOO] (PRED 2th)

< tiEsd PR >

Ilocutionary Force : 8 ¥ 8 F+(Wh-Information_Request)

Proposition
Speech_Act

D 2o (HFE)/CONT, B&€lt/PRED)/DEF, 8/ACC )
© MotivatebyRequest(Speaker, Hearer, Act(Hearer,

3o (R FE)/CONT. 385 th/PRED)/DEF, #/ACC )

< iz 2d >
Look_for__Book

*

Inform_Ldomain lnforrh:Sdomain lnfo;/m_Time

< gRYAR >
Expected Plan

PNAME

PTYPE
PRECONDITION
SUBACTIONS
EFFECT

¢ Inform_Sdomain(}

- CommunicationPlan

: Knowref(User, ?x.2]tHSdomain_type, x))

: ConvinceByInform(User, System, ?x.°1%H{Sdomain, x))
. Knowref(System, ?x.0]cHSdomain, x))

CheckPreconditionPlan[Knowref(User, ?x.91tH(Sdomain_type, x))}

ConvinceByInform(System, User, 21tH{(Ldomain ¥ °})/Cont, %-&/Adj, #/Subj))
MotivatebyInformIf(System, User, Want(User, ¢cH ¥ #°}/ACC)))

System2> HFE Fokole B ¥oig Ho] AgUTH AREolF 21 d&GUn?



User2> W), &2 F42.
System3> FAI1% 72 YA L.
(ME§ol &9 )
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olZoAM olm ¥olo 2§ 2YURHL?

User3> Z € MEoll.

<78 2 duiAs Ay >
(CAT VP)

(HEAD (SYN (TENSE PRES) (VFORM PREDIC) (CHANGE ADVB)

(WISH +) (HUMBLE +))

(SEM (DEF (COMP (REF Z## /H&[SCI]) (PRED °I})

< digsd Ay >

Mocutionary Force : 2] &% ¥ A F(Wh-Information_Offer)

Proposition

Speech_Act
< dgFzE 29 >
Look_for_Book

»old( (JFE HE) COMP )
: ConvincebyInformRef(User, System, °©1ti (HF€ 742)/COMP )

L J 2
Inform_Ldomain Inform_Sdomain Inform_Time

< DB A% >
SQL X3 ug .
Ay d3 .

< E2A4AR >

CheckClosePlan

|

ConvinceByInformIf(System, User, JdtH th&/Adj, E/Subj )

Systemd> ZHAlTh 7P A L.
(28 . A9 + AAF )

ol4 178Ut & FE AU

(222l 8) 28 HiolEtH|o| A ZHME 98t Listxi2lof i
(Fig. 8) An Example of Dialogue Processing for Library DB Retrieval

5.4 &
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A9 2718 AAH o2 FY F AN 283 £
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71E9 AEAHA 4 @3] A% A4 A=Y

Je &2 & A9 g At E B3 ¥ ¥
29 Y Eo] ohd A4 UistE F3ho vlojE
ol AR MY + & WAL UEH| L §F
< AZHAT. cl& A3 & =EAMEe A
A%7t X3E HPL FAHT =HPAL AF A
47 99 24g YA AR AYL AL
B2AM g2 U3} o R A& AL £ A
+& B

2y B AL"R2 d3des ddste o7t
A A5PEL ARFoE YA RagAw
ol ¥ OFd U toletEd £ old dT £
g B3t BaE F Aok ob2 e s F% o
€ A9 22 % AY A4 A% APAYel A
£Ho2 AFHoloF 30 YA EFfA M3
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Gste GYe EAAULES) A B AT E
% o] ol Ao} B}

#ngd

[1] EHRAE, RAERD, REBH FHLAE, &
BHEL S ERBEXOMBRMRE", MR
SR EE, Vol.30, No.3, 1989.

[2] Zue, V., Glass, James Glass, “PEGASUS: A Spo-
ken Dialogue Interface for On-line Air Travel
Planning”, ATR International Workshop on
Speech Translation IWST’ 93, 1993.

B]1 $-84, HHY <, “2eid W49 AAJd #H47]
AA", d@AAFT %Y =84, A31-BY, A33,
1994..

4] $84, #3S, “diolEHo] 28 AT AAA]

AE o]~ NAULIS dA % 38 (DA &
A AL FHo2-", RAAFHY =84,
A|28-BY, M4%, pp.1-12, 1991.

[5] Sandra Carberry, “Plan Recognition in Natural
Language Dialogue”, A Bradford Book, 1990.

(6] mgtEngE, FE, “ARBEAL 572272
FALLE T A REORIE & FEEOEWR", WHE
MEArin ik, 294, S, 1988.

71 €54, “BFu e & APEAY", 388
=3, pp.17-27, 1991.

[8} James F Allen, “Using Structural Constraints
For Speech Act Interpretation”, Speech and Nat-
ural Language, pp.385-401, 1989.

Bl 4R, Fol Y, §& WAL pp.315, 1994,

(10] “A5¥ do8d N2 A #d A7,
FFHAAFANAT L HFATHRIA, 1993

(1] hNE—, ¥r&FH, BHOBY, “ERASTIZN
T ZRMME > x5 4 LICENCE i:HiF 5 HE
B S —RRERE A AOBR", MRS
AR, #8324, $3W, pp.354-363, Mar. 1991.

{12] James Allen, “Natural Language Understanding”,
2nd Edition, The Benjamin/Cummings Publishing
Company, Inc., 1995.

[13] Cecile L. Paris, “User Modelling in Text Gener-
ation”, Printer Publishers, 1993.

[14] Chris Mellish and Roger Evans, “Natural Lang-
uage Generation From Plans”, Computational
Linguistics, Vol.15, No.4, 1989.

{15] Sandra Carberry, “Modeling The User’s Plans
and Goals”, Computational Linguistics, Vol.14,
No.3, 1988.

[16] R.E.Frederking, “Integrated Natural Language
Dislogue-A Computational Model”, Kluwer Ac-
ademix Publishers, 1988.

[17] M. Johnson, “Attribute-Value Logic and the The-
ory of Grammar”, CSLI, 1988.

2 o

1986d 29 #YUw AAF
Agad EAdEF
g )]

1988'd 249 @GOtz ity
ARFNF%A &
JF A4 AD

19929 29 g didhgl
ARFATES &
A(FeekAh

1992 3¥~1994'd 29 UAHdR}E YR FNF8H

IS
19949 3¥~dA APAAR}R FREFANF Y4
ZRF
TRl AAA AT, FH Qe A2, AFA T,
o o] epuj o) 2=

d M F

19894 249 f#Fd&w AAF
AF%IA  EJAEF
%Ah

19919 89 #Sdidw oy
AAFNTER &
AEF Y441

19954 89 Ui sty digy
AAFNFYS &
AF A

1996 39~AA FAUZ PFEFUA HAZAL

B RoF: AAA A, JAFAF, BE I T



