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WE. L Agent BHKSRAE Agent ERMLH— A ETERM. EHHARE—F Agent THRASHE
BDICU (belief desire intention combined with urility),{# Agent #9474 A & M B fok H 22, 4 &1 4F A 1
HBRFETHREF X A SH AP EEN AR EH AN, BDICU BE A #fF £ T Rao f Georgell &
BAE-MP-REER, AR R R Agent RABRET FR LS

K@ Agent B A FA A AR FE A THRER

hEESES: TP1S ZRRERIETG. A

Agent BB R B HE T — 5“7 E 75 (intentional stance) ” 3 & JEARTRARTHESREA.
RSB A A A Agent BRETSE R BT R E Agent B MG MRS T B8 AT P RA
B s IR N 2 0 ATIR R R SRR A S R B DL

Cohen #1 Levesquet V& 55 # 5 TR R SH B TR R HEFEER T Bel.Goal ,Happens, Done HIH
PHAG EEFI T TPHESIMUE L, AWT Agent HES.BE AN . BEH. RAENELFHUREE
B 4E F. T . Rao 1 Georgefil® 544 1 BDI # 8,8 37 7 BDI M B & .30 T R B M & . Konolige # Pollack™ &
MBAERAE, DEFAESERF YRR TR BT A ETERAMNER RS Linde S E BB HE -8
BAAELENRP BN Agent INIRA, B H Agent RAHEMRANEL. B2, LAV EEREHRLY
BB ST B 7726 3 A B . (1) 30 55 50 0 4 B B AN IR B R AT R R T R o LU B A R R B I
M, LLE T Agent REFRMSHEMERDY, () BERSHAUN T4 REFEE, MR IR
HEELGHTHS EREESTRAETL ) AEANE. XEhTHESEFBNEE 2R RERRY
. S AT R T T B R Tk R T, (L SR W R A DA R

A& A L F R4S T — R A4 3 R Y B 4 R S R BDICU (kelief desire intention combined with wiili-
ty) FEEE SN TRERFERNSEMNAE EEXRBERDSATEA TR AN ELENZEE
16 FC 4 B B B, i A0 4 TR R AR BB T 5 R oR. BE S Rac 1 Georgeff B4 th 92 B 47 T BDICU, B3
THB ARG KU A8, SEERRGTUE e B ANTRAEESN TAFAERANERUREN
7] 7.

1 ERALSH

HE Agert EAR M B ITRE T R, SR E S A B EP & AT LE T 0 S AT BT R B
Agent A T 23R B SO R Mk R T LI ZIE Agent FIRBAE,

~ Ui EHAE: 1999-01-07; BB 1993-09-03
ESUE. BXFASASEES RO (69773026,69733020) M A R B G HRF UL R IR EEESWHNE:F
R LR LSRN O
HERM, BEWRRL06—), BN A L, TEMETEDE Agent BEGRG—105 ), BoWdb A HE. 0T

LB EERREE L AT RN AL,
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fEH Aeent HERRERSFE BENERS REEFASRESENCEHEE,

#HLBAGRERI—THER.

RERA—THER

BITERA— THEXH,

BRIEZ—1 Agent I BATHECHN - THERE. AN FRAI—THEZOAMAEELIFT -+
LDEEH N FEXFIFHIERRATHN.

2 mBTR - TRHERNITA.

TR~ TR NMEFNREEEMAE S RERET () AT EEESEN PRMEGEET
ERRMECEXHENER REAABEERSEN S A, (2) iR BB PEA, B 3 AT H A
HABENT AR EATEFEEF M FEANBTR. B T REF AN — L EEHAEE RN,

H AT Agent B ERBEA BDI P3| A — T be, B RS MM FNU 2. L BEL(A, ¢ b0),
GOAL (A,@,6¢ ) INTEND{ A, gabic ) B 7.

BRI M WHELEERWHEERAERL AU BEEATFE-FUALR AT RBHES S T il
RABENAT RO, AT 25 & Agenc X357 B FEIE 588, A 0T, Agent A RFE N T REIM B 22 RS
LHS A,

I3 HWH Agent STREHMEESFE . T AT RH0EERRESF £,

ML R B EZYER Agent ERHUSHE N, ZRRTREEA T4 TRERK DLW R
T BT R R R 69, B T 4 H BEL (A,9,60) JGOAL (A, @,6c)  INTEND (A, ¢, b0) 8 be B8 SRR, R ATH T B
HEZAFEATEEREAHRMAMGES ADNBRER S,

Xf F H A4 A n] B, 3B 7T LA — - W5 BDE H 81 Y ) 3% b 1L .89,

Bl A HERFLEBRRESF. IR . NEAETHAEE .  REFHEHHE,

HAHERAE Agent R MR - P RABSSSRSENEE . X PRENEATHAK, A VRIER
AELRE-ARTEEEEN AR B RGBT MRS WHELGRA TUBNMEN A ER
o X RN TERINER AR SR HME N EE. T, SRR R, F B s AN
HER.

2 ERLER

BDICU £ 7 Rao 1 Georgelf M BDI RO EM L S 4HAMN-FE R, TARNEREATHE XSS, B
7492 3 3 75 =2 Ak fin LLig BY .
21 E ¥

BXEL BCE P THEES TR be=U0) HP o RABE.ERAM WAEHU & BC-R W
BT

HHEBEHRU BHBE /P00 I /a0 AR BRER. A HB LS Mg LA . BHAM B AT
KFMMHYRELZ NN 2 EMHLAIREEHHLRE -3,

EN 2 WReE -TRELSTE b€ BC, ¥4 BEL(A, @807, GOAL (A, ¢ubc), INTEND (A, e 1 R &
o
2.2 i# X

TN —TRBEEY M= ,B.D,I,d,RB,RC).

KA W RTRNESS.B.0,/ FHEEL EEMEBTELE, BB REWXW—R EBTHERH
rEEAR BB RC.WXWREETHIHERZHTAMNAN . ¢REFHENEMEE.

%t B F BEL(A,¢fc) (GOAL(A, @.bc) INTEND( A, 0.5 ) BT il X BB .

(M ,vw)=BEL(A,@,bc) 4 BAUEY w' € Bw) s (Myrw' Y=g B RE(w' viw) 26 B RC(w' )<
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(Mo sw)=GOAL(A, 9.5 ) ¥ HAYY ' € Diw), (M.v,w )¢ B RR(w' yiw) 26 H RC(w' yw)<c,

(M) EINTEND(A, @, b)) M B T4V o €7 (w) s M,z Y=g B RB(w ve) 26 B RCw/ vww)<e.

bre PRI R w HEZHE . FETAMRES Blw) (Gl Jlw)) FIRE N A G &/ E M EF
ERRMBRAE WRERE L HBRE T MHTHRA o 2 (EHR.EEITXMER VTR
Mo EeHERHEABA R4, ROV 2R LN LY #HRF IS (BHFE. EETK
B &, 4 S8R BULGULTU B EF T AT 1.

R 1. BUw)SB(w), DU (w) S Dw ), JU () ST (.

=1 BEL (@ bcd, 1 GOALCp b )1 T INTEND (b)) W B MBS FmmEsh 3+ 584488 14
TR AT ’

3 FRAE

3.1 HMEERAE

REEWHLE BEL .2 KD4s 2H A 8. .COAL fMANTEND 32 KD ZE& S8 .7 BDICU 5,BEL, A
H e B GOAL PR & bc ) INTEND 225400 FHA B HEFT&F b 89 GOAL FI INTEND 43K E
S R PR A KU

EX 4 R AU R Agent EH BB MR HE.

AR AR Agent AT A AU A —1 Agent EAR A KETL2H AR AU.

i HKU 282).
GOAL (A P—Q, (Uhe ) 2AU) AU (e, ) 2 AU DI (GOAL (A, P 1bc ) ~GOALCA @ b)) s )
INTEND (A, P—Q, (U (he, )22 AUY A (U bc) 22AUN ) -~ (INTEND{A, P b )~ INTEND (A, Q bc; ). (2)
boy Mobe, SRR P A QWA R, KU 2 L4 Agent IR U P A B4R CERE) BFA @ th % A Agent
B B4 (R E D EH KA, B LA U X R A9 A RE T Agent AYBUR R AU

PIAESEAL RSB EARE BR 4 K H.5 GOALA BT - F M, U TH ba,=AUAUV T B
B9 6oy )<CAUYY B B GOALCA BT, 0e0), (U B T 858 GOALCA, ¥ 9%.5c,). 3 T INTEND i /5 R
-

it 1. B GOALCA, P~Q i BB H (GOAL (A, PL60, 0 )= GOAL (A, Q,5¢)) 8 INTENDC(A, P=Q)F
BB iy (INTEND (A, P dcy ) 0~INTEND (A, Q b2 0
3.2 BEL.GOAL M INTEND (B ATE

1R 4E Rao M Geargefd 85 M A9 X208, 3 777 B8 20 LT 28 {0 i 2 2.

A8 2ES-BEHEEAE). GOALA, ¢b6c)—>BEL (A, ¢ b0).

18 3EIF EEERAE). INTEND(A . b)=GOAL (A, e bc).

OB AXFEREOMESAE), INTEND(A, ¢, )=BEL (INTEND (A4, ¢.bc) .

WE HETEBY SFEAE). INTENDLA, @b )=>GOAL (INTEND A 0. 6c)).

L8 (BMEMFLE). INTENDA, g:be)=rinevitabi<> — (INTEND(A ¢, bc)),

4 BBXHASH

##E Rao #l Georgeff #5 i1 59 BDT # B 5¢ ,
BDI1 Interpreter
initialize _state ();
do
options ¢ = option_generator(event queue,B.G, I,
selected —opticns + =deliberate (options . B.G.J);
update_ intentions (selected — options J ) ;
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execute (] )
get._new_external _events{);
drop_successful_attitudes (B,G,I);
drop_impossible_atritudes (B ,G.I);
antil quit
JRER.E-TBRERESRIANAET A EF BLRNEBR.EL . BFNARMNERSEH. ¥ T EE
& .Rao fl Georgelf LA AN EZHRMENERFRPHEHT IR CH. KNGS ERBEANG AT E LS
B ETEINABRTUSEFR IR AXERTEFEANEANT.
41 AHMNEREESH
BAR - RiE MAT R g T B Slr Ban . 8. F .
ERERAN. B — 4 Agent HF o RIEBM AR T HESESSL . HA o W LI EREN AT S
FHUEBEE,H 4 Ageat T o E S H HiTE.

BEL (A, 1 @) ABEL (A, inevitabl @ hed A (U (61 ZAUI>GUAL (A, ¢.8¢).

HRE Agent AR FTH Y HT A B ST HE HUWE S R ST BY ARG EME A H b B R R R B

Barm REEARN. R D Agent HE T MEW B0, B 2358 Y5 K0 2 5. WEE R A B 7.

GOUALCA.¢be Y ANGOAL A, & bea) A WU Cbey ) U Ubey 3 )=>GOAL (AL 9, 8¢y ).

AtrmEARAMBEX IR, EXFRAC= pRABEERESBFEAEHEG T HE 18
FNELASHEA - TEFAEEZN.

BRBERN. Agent H - BEEAHE By RREFSRTFREN HNETILNELRRAE
RTREBERE.

GOAL (4, ¢ bcy=>inevitabl [GOAL{A,¢,bc) Until

(BEL(A,o) V (BEL(A,inevitabl =1 ¢) V (BEL(A,@.bc) A (U (B )<TAU .

42 BEPERSEHR

EEEMTHHNAE ERMENERTRESALAHTHARY. — THYNE—-RETARFHETA
HRAH. —T Agent E—+HXHEAF ¢ A R PL AT LA Has_PLANCA,PL.p ) FER R EP o B3 ALY
B ETFHMM G FELERL IR

EREARY. MR -4 Agemt HFEIR,EEF RN MRY, RHUKAM D TE T EEIHRMAL.

GOAL(A.¢.bc) ABEL (A,Has _PLAN(A.PL.¢.c: A (650 )=INTEND(A, ¢, b¢).
MUEEHMMW. IR Agent HE AT IAKH A7 o WALR BA BN DB AR
Has _PLANCA,PL vpsc) AHas PLANCA, PLyygaes?) A (0155, )=>Has _FLANCA, PL, ,¢:¢1).

BEEEE R Agent R EF A EAEH BIF,.Rao il Georgelf B/ 3B AR REES  EREHL T
FRIER B Agent. A X AR ALK A BEEFZAN,

FERFZMM, Agent H -+ EEEHMHERTH . AWM EFFEE. RRAWUERZBRAAY.

INTEND(A,@.éc)=inevitable [INTEND(A ,ps6¢) Until

(BEL{(A,pV 31 GOAL(A,¢,kc)V 11 Has .Plan(A,PL,¢c)) |
HE A HEESTARFEMN @ RANURRMUFEF A SAHEARNUEL G XTRHRAM.

5 & i&

Rac fl GeorgeffS- @ T A BHRSER, 7 U AT Agent HEBEHE, BEEUATHAEE, b E
HHEZEEAYREARNE. FL LN TAHNZR THRESFRABE £ %F A Linde: PR B i B
AEREEAYAESNBESRSAY ARG EFAILAEN TE.S Kraust T 2 M S BB 600 A &4
FAgent I R AR, RELECESRESFRFEBEDE. Cohen M Levesquel*! , Kenolige 1 Pollack!T 5 48 3
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SETXAEMBEREHEY HEEEAHUHETRMNEE. -

A% 7 Rao fl Georgef!f THEMEM . BN TH A XAMNBEREHE BDICU. SR T EHEHMIAE
HHGES BRI T Agent T HMEFEBMMAREE. AAEHDENBRERT FE. S4RANER. 51
THEEHSANAMBEFAEEMERU R EFH AN, BDICU # 2 3 Rao M Georgelf B Z-HH-BEEHAR
AT T RS FC . AR Tl AR ) R AT B A R A PO TR, DB B AR Agent BRI T LA
¥ . U BDICU #EI5 0 535, R HAY Agent ZAMH SRFEETHHIORIE T ZHRM KL
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A Model of Mental States Combined with Utility for Agents
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Abstiract: It is an impourtant subject to build the model of mental states for Agents in the thecretic research
of agent. A model BRICU (belief desire intention combined with utility) of mentel states combined with utility
is presented in this paper, which guarantees agent’s action with rational logic and decision, the problem of side
effect with a soluticn is provided, and the rules for producting and updating goal and intention are also present-
ed. This model modifies and extends Rac and Georgeff’s Belief-Desire-Intention theory, and provides rational
agent systems with implementing support on logic and utility.

Key words: agent; mental state; belief; goal; intention; utility; possible world
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