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Abstract In information-retrieving dialog systems, templates are usually used for response generation
because this method is simple and easy to use, But it lacks flexibility. This paper proposes a method combining
templates and natural language generation technology. This method uses Funcrional Unification Grammar (FUG)
as surface realization grammar. As the function descriptions (FD) of this grammar can be easily extended.
templates have been effectively embedded in ¥Ds. This method also uses sentence planning of natural language
generation to easily express the relations and realization order of sentences. Both of these features not only
simplify the realization of the dialog system but also ensure the versatility and cohesion of generated sentences. In
this paper, we use exammples of our travel information-retrieving system to explain the whole procedure of natural
language generation.
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BT “dbik2” (LODESTAR)FRHHE B & WA OEXTE RGN A& AL

TS BEWERE RN ERENRS. REBATEREF, Ao OEIREY
RS ET R, EEEEBLERNTEEER, METESREEMLES R ERINRE.
HIXAMLBRTERNE, REZAVTHRMEBELZIRL S, EREHFEXE, FLT
EESREAIAMAPREN B . EWNAERES, RE-BRFXEERERBER, HHE
FE SRS B, BET RiEHE (4] « FCRE THEREAMARES ERERIELEE
ek, AT HEEERRETRNWXEF LA BRE R ERRER, T THRERERNA
FRHERMBREBTERBABZEN A RTARY AR BT ERER. X, THOFAE
WOEI BN BRETERMREE, XXBETERRE, XFaFsiik.

—fgih, BAETERSASANER: AR, AFRUNTEELR. EXhxEaH
YRRE “UHA” IR, ATRUER “E4R” BRE, IRea 582 HxE
UEREBANFEENRESE. TBEZLIRAETHARATNANETTRERNERIE. AR
RERFRRNAEEEZRE NS, CEML 5 LORDSTAR R 48 HIXT 158 B 28 R 52 AL,
CREAFYEBNNER R EAMRERKENEAER, RERAPEELHRERE
k.

HEAXF, ATHIMEGEEREATNBRESTERATEAR, RITKATGE 8,
ROFAT BN G T, SR ERBAIGEHART. TEEAENAPREE
SAERKMWREATER, RELELHMFANBE TGS BRNEMUGEERTRE,

2. HEE LAER

NARYNERERFP AP EEXOEART, THhdERAPHESESHE8E
KE, BATMOERRFE EERRSL, AT LLEEX FrRfdss. fa8. &, ®H
HER, ARBTEINREE.

2.1 (8] SCHESR I AR

EE IERR—METHEENXRNAERR, TIERIELENXRELE
EFRIERTEMSH S BRER, TEREREEIETAINNLSWER, HE-AER
BRES. THZET R
(1) ERAITH (Speech Act) : EXTHENREAXNEPHKINEE. W “GIVE-

INFORMATION” RINRFLHFRBEEEURZEHAKEE; “PARDON” ERE

SZERBFPESRIA T RIPIANTEE,

(2) F&E (Topic) : FBHEXKXKMNENER. E—RE—IFHETHEE, TTLLEFRE.

FHERXETE. I “AVAILABLE” Ry-BITHEMRS (RSN R KL

MiRFEAES) .

(3) A#{EE (Argument) : EEEREFHNE MRS LRGN ESITNH EAE GAD) .
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2.2 EESERKRIX

EFhMEENRENZENTEHN, ENEEE—RHEPHFERE. 3 BNF G
(BRH—8RER) A
SemanticExpressin ::= Formula&&{Formula&&}
Formula ::= SpeechAct : Topic : Argument
SpeechAct : = GIVE-INFORMATION (/5 8)| PARDON (F i —i&) |
SORRY( # $ ) | INTRODUCTION( B & 4r 8) | REQUEST-
INFORMATION (iff[al{% &) |GREETINGS (ff®) |......
Topic ::= {Concept}
Argument ::= {(Concept=Value, Tag)|}
Concept ::= ROUTE(B%£E) | COST(32 Fl) | TRAFFIC (3Tifi) |AVAILABLE(H iR%)
| TIME(R & /FE]) | SIGHT(E A1) | BEGIN(W 1 FF#8) | END(XHiEZK) | ROUTE-
NUMEREEHR)......
Tag ::=New | Given | € '

H P Concept RRSHEA XN EFES, Value RSN BAR{E, Tag P HI New
KRR SRAKIEAREIN, Given RAEESENER R, ¢ KBS ARAEER
RERUEAFPHIAE.

3. JiR#ER

B Sy, BINXAEEES —EE, Ak, 9FRNNSERLRUUTIRER
(Functional Description, f&#% FD)R&ZR. — MrERNIIGEHAR —ARR AR, TE—
MR TN E—NESE. —MELH - RENRYE, HPEEEMR “BH—E” B
Xt EIMRERA T, HRTNETUREF, WAlMES— A TheeHid, ATLL, Inaefid
R AHE XA,

RADEHERE A TFRUMBEIAMNED, HEMESAEN (hEFHAKET
HKEEERRGH— BN -

1) FEEXRFR-HREERT BEHESXFEHESHERAEGND, TR PaI L

RAEHREAELES.

(2) FXXAERMBRETERERRGEENTE, EIARE T A R B A 3

MFEHHLES .

(3) TheemRAFREHT .

4. EE R R



G DA R AR RF AR, E RS RES T A FRRMEES IR

. ERTANERMEHEEERTIFIUNELEE, BRENENS BTN, &K

BN BBEERE .

4.1 ) FHK]
AFRBESIAMYME R, AR Ead” MEIB. ©XERRUT/LFEMT

T

(1) FRAEREEH. BMANTFEEXRFIPTEEENMFHERN (ARERXS TagEN ¢
BESEZ T , AFRINAEULMFREEREXEER.

(2) HARATZRINFERT.

(3) MARRTFSAFZENEZEXR.

(4) REENGFHEFTNRE.
FEAAEAEUARXN, WEAESAAR RS RE LTRSS

B, NERNTUBECITINRERFUREEXRREE.

4.1.1 MR E
AFRPOREREN: (B Ntag HRERXPHFE LB

(1) WRNtag KF—, SAPFEAIFEEEE, WEQ), BTHE@G)

(2) MEHWEEMRAESIERE 4.

3) HMF—MsBHMRKEENESE, NEMESERSAKENAS, @9,
W),

(4) WMBXMEHAAR, MEASE-GMNXRARBMGRAGRERE, FLUES
ERREAHEE. TN, THRMESEHEE NG, ERKHEAHERAERAR—
A, FEAITFZEMXREAFIIXER, BEE—HNXRDARHSHIRAXE,
ENHERHELSE B P HIES.

(5) Ntag #&—, WE Ntag KFF, WHE©2), BUEESG).

(6) HeE|—aMEiE. BEMNKE.

THEHEGFARE, RERXEWTER: “ZXEEF=4F2K: MENKABSBEAR,

—%MRABAA=. ” EXFMUMLERS:

(GIVE-INFORMATION:AVAILABLE+ROUTE:(ROUTE-NUM=3 e)}(TIME=A L& E &
&A= ,e)(ROUTE=# g, New)&&

RIEEEMENE, EEKREET UG HA:

(GIVE-INFORMA TION:A VAILABLE+ROUTE:(ROUTE-NUM=3,8)[(ROUTE= e
% New))&& (GIVE-INFORMATION:TIME(TIME= @ #H & B F ,&)|(ROUTE-
NUM=2,New))&&  (GIVE-INFORMATION:TIME(TIME= /& = ¢)(ROUTE-
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-NUM=1New)N&&
412 ATHRUERTIRERR

ATSBEEERED, RIADEEARERGFANNER, FEDEEBEFIIA
T—F&5H) “relation” RBRGFZAEANXR. ERER—IT=TES: (relationship sl
s2) , HF relationship RRA)F sl M s2 Z AKX FR. LFH, B_ANE=AENE—
AR FTREH, 2 fs1 Z AKX RN RHRMPRARXR, HKAIH “Elaboration” &7x, M
BOAIME=ANHIITFRE, A “Sequence” TR, A LFIRIIOMUERR-
((relation(Elaboration sl s2))

sl((cat GIVE-INFORMATION)
(Subject(Head((Concept ROUTE) (Lex  “¥§E5™))))
(Predicate(Concept AVAILABLE))
(Object(Head((Concept ROUTE-NUM) (Lex  “3™))))
s2((relation(Sequence s3 s4))
s3((cat GIVE-INFORMATION)...... )
s4((cat GIVE-INFORMATION)...... )}
H o Relation FHI 4> FIFRKA s3 M s4 ZEHHFIKFR. “Subject” . “Predicate” F “Object”
SHRFORNEE. BBEMEE; “Head” M “Mod” & BIRTANERS KO8 FlE1fiE .

4.2 BBVEEB

BELHREATANN S RERRAENERLA. EXME, RINOXANGES
—HEEATFRUNERSRINNEES— BREENGTF.
hEe & —BIENELRES £
(1) XL,
(2) FAERIT R RIGUF.
() ARNERRAREE.
(4) EHIFREHE BT
MHENERERCER=YNE, TEHEENAE —F&, FU—DXFRBRATFRE
MERGEZE—MENIE: RELEUERENEEE SANELE S IR,

4.2.1 6—H

ADEEHR T, BZANUBREENSEH: BIRDE “cset”  (constituent set) . I
“pattern” I “alt” . HPRSEENTAERSHE—INF: BRXENT FBERSE
TR A]FRFEFIURE: “alt” AT EDEHRPSIAR— MRS FTHEN 8.

H—HESESWHRIFMELEM, KTACLET, L& —#NATAHEAERDE,
ek, FHERE-ITE. HERE XS
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GEX] &—EHE (BAhU)
L&Fafb¥WARF, R¥a=bhl, aUb=a, FllaUb=¢ (TH) ;
2. FaMBYY A B IFFIESE, T
O Fafy=v, BOBIEREN, W f=v BTaUB;
@ FEPH=v, B aOFEERENL Bt~ BTFaUp;
@ Fa=vl, B=v2, B vi M v2 THEHA, B =vIUv2)BTaUB,BEM, aU
B=¢.
BAG—BELSRNT (1) :
() EMANEHRRPHTNEE W SHNEES—;
(2) HiA cset Ry BB ENRT S —IRE:
(3) EIFRKIBRAFHEEER S SHANMEESE—.

4.2.2 BHELBEH

AR, B412 08 s1 B 5 TEREES
({cat GIVE-INFORMATION) (cset(Subject Predicate Object )
(Paitern(Subject Predicate Object)))
((Subject((Head({alt((Concept ROUTE) (Lex “£&#%™))
(alt((Concept COST) {Lex “# ™))

(Mod(pattern TIME TRAFFIC ROUTE DURATION)))
(Predicate((alt((Concept AVAILABLE) (Lex “&™)))
(alt((Concept NiL) (Lex “27)))
{Object(Mod(pattern TIME TRAFFIC ROUTE DURATION)))))
RFPS—HETHNE—F, EEEPH “cset” A “pattern” SHMAF st B, M “cset”
FRIUBHAOERSRE—0F. FRERSEEPEANESE— BREERN:
S1(((cat GIVE-INFORMATION)(cset(Subject Predicate Object)))
((Subject(Head((Concept ROUTE) (Lex “HEE™)))
(Predicate(Concept AVAILABLE) (Lex “F™))
(Object(Head((Concept ROUTE-NUM) (Lex  “3™)))
(Pattern(Subject Predicate Object))))
RIE “pattern” FEXMWETRSHNERENET, BELLEFEN ARG TES, BSIKaT
K “REBEH-FER, 412 T TFRESKESTURHAUN T ESREE.
M EEMSHETS, &—EEE AN THNEE. 8—EETHRESE LR
BN R R &4, MARAS —MEMMFHSE. X530 (6] PAHEERMNERE—
B &H—zhE.

4.2.3 EREHRMKE S
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ERXH, ATHYHESEREARANERETERER, BRNFLMAT Heewd
MET FtERE, EEEHRPIIANTHIANEM “relation” 1 “template” L “relation” &
THTZEAMKR, REGTFRAYUFESHENE, TEKE: “template” X T EIRERD
5| AR :

BHTERNIIAN, BMMREAEEGFE EFE=HARNGSEN: SER. RIREANE
B AH. MWK ERBASE LEA T RHAT T RANEE, EN BAER R
SRS HER.

REILREHRAGE S, KAV “template” FR—MHE, HAFEENEFENE,
MAWEBRART —rEER “4FE—E” 3. R, DE#HETH “pattern” EFXT &
THREISEFREIURF, B, BATAUEER R T ERS AL HIRFR “pattern”
TR HEXRRA:

(pattern ... template ...)
Hep “.7 RAEAEENAERSBENT. XERHET AR -hEERREE T ER
MR, wHERKE—EEEMUEFAERMERT, EATEREIERSANESES
HER. THERMEEES: ‘
ORI L -
BIEERA:
((cat GREETINGS)
(alt((Concept BEGIN) (template ##F ! )
alt((Concept END) (template {58, HR! )
(pattern template)

)
LR FRE S EF RN, REKEKED “BiF 7, MMESRNOESEN “§
WEM, B 7.
QOBIRFER SN K EH LH):
wERL A
((cat  SORRY)
(Concept INULL) (Lex NIL) (template X A#2, A B s EXHEY
FR%%. ) (Pattern Lex template)))
HH"NULL"R T EAZT, T7INULL R RER AT "NILFRRE T LR 4% 818
i "Pattern”fEER MMM L ERFKT .
THHE P RARRNERESBEARESMENTRE, RERBHBAR:
(SORRY:ROUTE:(ROUTE=F ik, New))& &
REBATRUNBRERN:
((cat SORRY)
{Concept ROUTE) (Lex 7H1L))
RELENE—HE, BLYFRUERE5QFMEZERE—, UWEEH:
((cat SORRY)
{Concept ROUTE) (Lex  #81b) (template ¥R, BAIEMREZENARSE. )



(Pattern  Lex template)))
RIE “Pattern” FHHFIRF, EEAMERAN, AIBIREHNEOTA:
K43 A, B AT B AT R IR X RS .

FHERR—AERAFT, AEANHNTERERFEEZNAF. A EERLT 4,
RERZTEZMAANEH, BaTHRERNTTRE, SO05—F Mg+,
[ R A A RS R R E A TR R AR SR NIAR 4 & A tE R .

5. g

AXFKATERNETEABEERBAMESNTE, TR THEREPETFIE
EXRAMEEER. EAEBIMTE TS —BETHIRREENE A, Fnie
BIREMVEERER, FREERMNOTFETHSHL, MEEERLHANFES., ETF
hEE R AN ERBEAETHTZ ARETSHNERRERT, KHELATETPEENRR
M— 2 RN BMIETRE BIRE T ER. ZTERIMAT “IbRE” RFFEEE AR
g, FEP-HEFTHEFRIRPIE TR,
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