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Research on the expert system reasoning model based on Agent

TAO Qian', MA Gang®, SHI Zhongzhi
(1. The Sports Event Research Center of Shanghai University of Sport, Shanghai 200438, China; 2. Key Laboratory of Intelligent In-
formation Processing, Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190, China)

Abstract ; The traditional expert system reasoning model structure has poor adaptability in acquiring knowledge.
From the viewpoint of system science, the complex adaptive system theory is used to improve the structure and oper-
ation mechanism of a traditional expert system. Firstly, an Agent was introduced to simulate neurons in the human
brain and load the knowledge interacting in the expert system reasoning model. Then an expert system reasoning
model of complex adaptation was constructed based on the Multi-Agent interaction. Consequently, the knowledge
acquiring mechanism, knowledge base and reasoning engine were unified into the Agents interaction in the complex
adaptive expert system. Finally, by designing the expert system reasoning model prototype in decision-making of in-
ternational sporting events bidding, the effectiveness of the expert system reasoning model based on Agent was veri-
fied. The resulis of the prototype running show that the expert system reasoning structure based on Multi-Agent
model can effectively improve the adaptability of expert system knowledge acquisition. That provides a new idea for
studying the expert system closer to human intelligence.
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A, E PSP R B SR EE R ARG
TRHEERAE ) BB b, AR R R AR L iR
e HEEHLX = R B BT R . X B
SRR & R R GBI R ) B AL

SR, T B2 10 25 Y TR - e SRR B A
B R E =R B ROt S R BRI R
NIBEFPRARBOS R WR? AFT AR, AR @ H
R g T RSB AR IR A ER
Bk, FHAT S 2 00 4% 188 B o S BRI TR Y 2R B R HE B
B9 26 NP AR S B AR RO L AR
R TR, A HERARAXR. gt—8
HIBT SRR B, A eh B 22 TR S AR B 3, R
B FIRAE R o B S A AR, R 5 BUAR HE R
oAt A" MU TR B A AR B B A ELAR FE R
I RIBR SR HEAT Y, T i B A U 2 3 Ao 3
RS EITUZ BT 58 T Sh A 2 R 2%
RSERH. AR 2 M %% RER R — B AR E R
g\%[Z,lO] .

RIEIERFE—BRRELRHEN “RERZME
KA HEERNETRNEGSR TH: BRRE
REMFEZEARTUR IR, B2, NRAE B EAR
TR Z MBI, R RR X T2 HEARTLRM
B ATE—E , RATE R H TR RE.

TR L R RGMIERR BT, ARARBUL
il IR X =R B RO R, B
IR Shas A EAE A, R BB SR eI s
REFREATHIE A . AT, X = KR R A A
AR—NEIEHREARE ZERYIHIN RS

UTAER , BEE AATIXH R R4 48 P 48 DRI A i
BAHZIFR 8 N T4 M 28 PR R AR
IR 2 M4, DA% R RGE R HE AR AL
SR, AP N A 2 S HE B A R R AR HEE, Ko
FRARAE R AR AR R M AT e N T 2 4519
PR TR XA R B A S R A AR

ARCA RGP LB MR K, DR %08 B R
GEL, NERE R RGNS BB TIREST T
BBt B, 5IA Agent ARMNK 8 270, H
RABRERRAETHEIEANADIR, KRG, #T
Multi-Agent 2 [6] ) A0 ELAE I R ARE I B K &
GO T, % R RGP AR IR
PR R HEBHL =F 4 — T i Multi-Agent 3
FTHEERANERENREZ T, e, A3CES R
HHRERERPARERRRENRE, HTTEX
ARGEHEE R 1 E.

1 % Agent T X R HERA K WA

1.1 #HEZEH

BT E Agent ERRGHBBAINEEH 5 B5
LRARGEEEEB S5 A [, 7 HEE T BCR B
FBCE DA IR B KTV Re4s M. M —TEA
i aRED AR KHAEINER, 408 4 1~ RED
BT SRR ESRFBHT. ERGAH
JUHIERET 2. Hrb  # R B 21~ Agent M EAER
T LAY . 388 Agent 873 HIFK N - (£ 550 Agent,
55K Agent BREEH Agent FIHZEH| Agent.

BABRTTH R Agent FT AR SR AIR AL 550
IBRERMAIR, HREF BT Agent T
ARENE SR RS R BT A I B AR, TR
R EATTHRY Agent M 3 BR B HEATHE 55K i i
R ARG, F T E A T RS
BRI 5RO S R G B U= KRBT
Agent HiE 4T HEATHE S A SC AR,

FEZET Multi-Agent % X R G HE BRI 2514
H , BT B ER AR ER B 4 BTE R SR AL 55 R A-
gent fE 555K Agent 25 R 455 Agent FI#EH| Agent
Hh, TR 54 4 T 48 0 2 R Hh &4 42 ST B M
YERIAREE , = A% Agent 8] F)HH ELAE IR B2 D
FERY, [F0, BE S8 1 FE G B2 T Agent JTH & A-
gent HERTE R AR RIREN , ok BEATE N RS B,
S5EGERAGH S G, ASCR TR 453
T LR ARG EAE A AR AR U T B9 38 I 1
1.2 HREREEISEITILH

FEFET Multi-Agent & ZAGHEHE R E
HEHLS AR B F AT G . BREi TR T -

RN SR A P AR A R E ST
il % 8RBT | B A DCHE Rl Agent 384T, #21H] Agent
e % R D P ik A 5 2 B0 IR D B R B R A
I Agent. TERE—BHZ, W RESH S BH
Agent B [F] B80T , B, 5] Agent SRIEHE 55K
H Agent fF BRI/, B HE RS, JE BMME
25 TR Agent B ELIE 0T . T4 I0T IO R 55860 A-
gent, AR 3 RSB A L HNR , HE— 25 Al R AH R Y
HAAE S BN Agent. 25l Agent 20K E 558 50 A-
gent KBETTHLRIC R B KRR, HRERMH
SRR AHRBIES R A# Agent. 555K % Agent [F]
FESRYE HAR B AR BE— 25l & A G HAE 55
K Agent. [FlF, 28] Agent RAE S5 K% Agent 3&
TR RICRBI R RER . #—25, EH Agent &
BRIBES KBRS R EMR G REGE Agent. FH|
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Agent WK RERF Agent R MITHISG R H
HRP. YERRREFS TG, R Agent BHH
TRBA P& Agent BITE R RIRER, HH
T Agent ) 3E R 458 Sl JEN.

1.3 Agent &5

FEFET Multi-Agent B & X RGBT, 5
A Agent #H L T AR K+ L0, T RE
HHIREIFNIR. Agent Z5HH 4 TR AL, BIARIR JBRAE
e RN F. BN KRR Agent Hh i 7K 2 9 40
WG Agent HERE 2 KN, —KBRFEM
W, 5 — 28R 3 L4 LN 5 SRR 2 P T IR A R
S A BERSHFEEIE RS 2 MRS A T
FEHE RS Fifl Agent MRS

Agent Z5HHIE LR H

Agent; ; = (id, percep, rule, effector) .
FH:id R Agent BFRIR, percep Fo7n Agent Bk
Mg, rule F78 Agent H BN , effector FE 7R N A-
gent FRLN#-

Agent IR BT HE 2 AR5 W0 th — e = 4F
BN, BPHER(0,1,#]" M, L FR_HHF
FENKE #RX NN E ETURKEREFH
. Agent BN AR AG S A 2 25 — 8K
fBlR 5, n—LRENERES.

Agent [N 258 Wik R A5 5 5 , 15 18 48 B N
LT B C =B 9E , & sds , Mgt — 2
RRBESERENERGES. WEARRFET 2
FTHE DL SR AR , e 45 R th Bl R 2 b, Rt
AN M ARA E S iR RENERES , sl
E L R A2 R , AT 3 g e A
1.4  Agent RANAKFRT

7E Agent FISSHIEL , Agent 7R EH FIIR
FN KRR B, B T AL 2

Rule; ; = (Rid, Do, Dflag, Strengh, Activation).
A Rid FRRMN A ARIR; Do Fo7m 40 R w5 2 ik &
FM, BEMA T, H Do MASHES10,11" 1
B, K R R A B K E, Do A B M
SR i Do JBHRILE. Do HEYNEA 2 FFFBE:1)
PE-AERTERNERT], XS RBEE LL
B—NEENEE, BT R~ RAEIENL
RERIRRRY , T BRI T R R TG E X, AT /R
RIIFRU;2) A RESHNRT, TAKS
TR E X, NS HR T R K 9. Dilag £
7~ Do HyJ@ 4, iR Dilag =0,3%H Do FRIN AR
PATHRRT RPRAEIRRT]; R Dilag =
1,55 Do N ARMNSERTI R P RESH

KT ; Strengh TR FL A5 FIBE , 76 Agent o1, F
BRI RPN EE R, M5 P B —7E R BB 1 %1
FEHT , BRI E T 7 IR E HEAT IRELY 5 Activa-
tion 271 X4 B RE I 25 B -

NS PRT I RTSHEE RN

Parameter: ;: = (Paid, Paras).

K : Paid KRS EH R T 5 Paras T RAE S HH)
£4.

PN SHRT I RWTER AR N

Parameter_Table : ; = ( Parameters ) .
A H : Parameters RS ES. FITI BRI E
AR PAT I R BT AL R R -
Process: ; = (Proid, Pros).
A : Proid FARPATIIARIERT |, Pros Fanta i B4k,
TrdfRresT. PUTHRARRT IREIE RN
Process_Table: : = ( Processes ).

FH : Processes BAPAT IR ES.
1.5 Agent BIR)ESEiE

AT F, H—4> Agent F BRI H AL Agent
AT EAE R B AR, ESm REPHTA K Agent
Rii— M RFES, RET K& Agent ZEH KT
XMERESE, B EHTRA, UAE B C_REH
PR . HFEA Agent ARG, K Agent BLAL T3
EIRES. IRA B4 Agent SR INEIEN , RAESR
BT Agent WIERERDN, A HERS, IE
WRLL Agent B IEBTE.

2 % T Multi-Agent #y 7k 7 R #F # 7
RREXRRWEELE M

2.1 HERBHHRDREK

EEREER RIS B I EEXETE T
TEERE PIIMET RSO, XM RERN
I ERE T 2EMEIA T FREH S 2 B AAH E
B ITARTRE, AT RIS RIS

WEE 0T B LS TR AR T B S B
HEE T RABAK AT IS BORZ R & T
BB BR. SR, HEE 1 B R E R DM B AW K,
HA MR AR BB SR 7. FIL, ST
TEHA IR L R ARG FFEE B AR I B
SRR

BT, R ERN T REN B pRIRERR
EI N FRER R WIS A TR IR W
G AR FELFR W RELSE W RER
B FEIRE REITR R IEAN, R IE R T E
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BTRERI.

ASCK LA E FRE W B Ip R A ), BRI ETF
Mulii-Agent F4R T FEEE H Ip LR & R R A HAY
HI IR RS,

2.2 HEEBERNSH

HRAERTIR HE T Multi-Agent B & KRG
R IR HESR , AR R A RG] 434 4 D RR
o> EF BB ES KBRS REE BT
MERET %

TR B S5 BN BT, BN R A Agent #J
REBFTREFRPREHENS B RIER, BT
BRESRABAE S RIRBIILEE T 3 MR Agent, B ;
BT B I AT M PEAL B R AN Agent, FEEE H Ip
DHEEPEPPAR BRR AN Agent FIFEZE 0 JXURS DA ) Ja%
H Agent. 3X 3 NEAN Agent FKE T XA FREH I
PR — SR AR AR AR,

TS RKBRITPEERET 8 MESKE
Agent RFHIRFRTRE P HPIK Y KR
¥, BTN — SRR IR % B ERE . REH
B I E VLI R 00 SR % Agent, B F 5 B I
HIRIRARM R A% Agent AT R E R IMY T H KM
KA Agent AT FRE R IR FIFER M Agent,
BERE R HXEFRRE WK Agent (KT
FHERPE SRR KRG Agent AT HRE
F NIRRT K i Agent AT FEF I

i

HIXUES PEAL Agent. 3X 8 MESFRKE Agent 7RI T Xt
AT FEHE PSR — R IR HR AR

FHMRBT 29 MEFKM Agent, LIRKRGKT
FEHE IR SR BERE IR, BRI 25N
BOATHE A I B 2 BF 30 58 . 28 I L B9 N SCRR 3R
ISR R S A AN B RN B IR T
SERYHLRI AR JRy 2 I ML B ST T B At B it
ER BEFSREGE R B DRETTFTHIRE R
HifERI A STHBELR AR A R A
4 FEBH AR ) R MR TR B A
B R SR RERE RS JEEH A 2
IPRETE BB T R RS20 I N 28 Ip e oA B9
&3l TR G| F7 2 AT ) FoA iR
R AT REENFRENE AT RENTIEO K. 2
INIRTIT B WU K B TR A I R B SRR B
IpHIE RAETE R & e Bt A IR T R R s I
IR I RANXF 2 I LR IS AT IR B X 29
AMEF R Agent FRB T XHATFRE R IHIRE K
BEARPRROSR A AR,

EHEREERILTRET 2 MERES Agent,
— T ARECR i 4 R tH B AR S AR 5 — A
FARBEALFSRIF Agent RIFEREFFHIAIR.

FERRETIEPRE T 4 1 Agent HHT
LSRR Agent fL553RK % Agent 55 RERG Agent 7
Agent BB R TEH]-
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Fig. 1 Decision analysis logic diagram
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FEJREGE T, 445 B Agent ) — KBS
TR SRR TR Gl A, AR 38 A8 D 9 AR
— SR R H B IEAR B 55K % Agent, [{
T ZHIRIEITHIES R IR Agent FIRESRIEH A
B9 ERMLNISR P s RAA ik & R~ R = R 1847
HL SR Agent. IR ERAREEHEA N H
WHEAR, FAE T AR T fE s hn R B RN 4 #ie
FEVREIAE 55 SR % Agent. Hi LTI, Agent H B RIR
MNAMIAEE R IR, A ERE T € Z AR
HERLZ . XA BT 5 AR B 407 8 ik
T T EL, FIPR AR AT LAE IS Agent AL F 3 fn
BRABHGHEAT. AT, K % K R GE A B9 ARIR B A
AR FEEPL=F G —T Agent M IR .
BHEREANMUER T X REHEEAYLHIE RS
P, B T E K RERERL M

IR SR B R 7 ZOE TR B IR 18 AR RN,
REZFEE B RA Agent, I [7] it 7E 4L 55 5K
FATUIENFE DL AL 55 R % Agent, Z5 REF G BT
BB LS R 45 A Agent B V. 55 Agent 22 [A] 9 AH
BAEFRARYE Agent 1 EHH SCHLI T 2E 1T 1. BEAS
AGRF RN EBEWNE 1 Jis.

3 # T Multi-Agent #) K # ¥ # 7
RREXARARBERA R AR

3.1 FEHg

ASCAERER I, &I T REAR Agent 5
W2, BERFET Multi-Agent AT RFHHPRK L
RAGHEIERI TR Agent F)FERE2E. HAh Agent
KA LA E T4 K.

HERGH T HBRINT
public class Agent{ //FA Agent 2K
public int Agent_id; // Agent #xiR
public Vector crules; // #LM]ZE
public Vector signs_table; // 4Ri{5 5%
public Vector parameter; // S R5|FE
public Vector process; // iR RT|FHE
public Vector signs _relation; // 55X &%
public Vector result_ table; // Z53R3%
public Agent() { // 454 K%L
set Agent initialization
%
public receive _ signal () // HBES
public set transform_ function( ) // $4THLN]
public self_evolution () //#LN A& M

public output _ signal () // K% EES
public write _ Result_ table () // G4t E
%

A Agent B4R FRFEAR Agent 28, KA Java
HITE S MR F
public class sensing Agent extends Agent {// J&& %
Agents
public int Agent_id; // Agent #RiR
public Vector crules; //}LNZ
public Vector signs_table; // 4R 5%
public Vector parameter; // S R3| F
public Vector process; //ABRRT|#E
public Vector signs _relation; //f§5 X &FHE
public Vector Result_ table; // 455 3%
public sensing Agent( ) { // 454 %L
set sensing Agent initialization
%
public receive _ signal () // HRES
public set transform_ function( ) //#ATHLN]
public self_evolution () //#N] B & M
public output _ signal () // &% KkfES
public write _ result_ table () //B%5R%E

5 RF Agent KRR RFEAR Agent 2K, H
HAY Java BB SHABRWT :
Public class task solving Agent extends Agent {//{F 5
SRAE Agents
public int Agent_id; // Agent #RiR
public Vector crules; //#pN|F
public Vector signs_table; // 4 H{i{E5%
public Vector parameter; // S$(R5|#
public Vector process; // ARG FH
public Vector signs _relation; //f§ 5K &
public Vector result_ table; // 4553
public task solving Agent( ) { // %454 %L
set task solving Agent initialization
%
public receive _ signal () // HBES
public set transform_ function( ) //#47#LN]
public self_evolution () //#LN A& M
public output _ signal () // K%M EfES
public write _ result_ table () //B%5R%E
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GiIRGE Agent KUK AR Agent K,

K

Java BB S AR T :

public class results comprehensive Agent extends
Agent {//45REEE Agents

R

public int Agent_id; // Agent #RiR

public Vector crules; // RNz

public Vector signs_table; // 4553

public Vector parameter; //ZH&R3|FE

public Vector process; //3d RS | #

public Vector signs _relation; //{§5 XA FHE
public Vector result_ table; //45 Rk

public results comprehensive Agent( ) { //%5#4

set results comprehensive Agent initialization
|

public receive _ signal () // BRES
public set transform_ function( ) //$ATHLN]
public self_evolution () //#LN B &R
public output _ signal () // &%k ES
public write _ Result_ table () //B%5R%E

BRES | SRR YR IR Agent 2K, KA Ja-

va FIES RN :

public class intelligent engine extends Agent {//

HheTI%

3.2

public int Agent_id; // %GBT %

public Vector crules; //#MZ

public Vector signs_table; // 4553
public Vector parameter; //ZH&R3|FE
public Vector process; //3ABERE|F

public Vector signs _relation; //{§5 XA FHE
public Vector result_ table; //45 Rk

public intelligent engine( ) { // 454 %K

set intelligent engine initialization

|

public receive _ signal () //H#RIES
public set transform_ function( ) //$ATHLN]
public self_evolution () //#LN B &R
public output _ signal () // &%k ES
public write _ Result_ table () //B%5R%E

FEHERGIET
B2 it S B, RSO IS R AR A,

EBRREB AT FES F ISR — AR T
WHEPRE Pl ISR, L AEB 45 B BN LS ik Rt
AT FRER IR RBPSREBIT AR IE
FERRG, BUTBR B AP REEHR, T2 i /B Agent
R B A A DR Agent RFEAHY.

ok

B2 REERAHFEI
Fig. 2 The decision result output interface I

TEE 2 BB R E 5 THRERER R
RERREXNEN SRR RAT LB RIRIEH
XFHERMHER. KB BRT ERAREXNETRE
FIMRSR I BT — R IR in P A 0B, R4 i
TIZERE S B IR R EE S S EHE .

Bl 3 B A TR AT RERIRRER
ARG A PSR IS Wi 4 R Bk .

SRR RS ERE

E3 RERERBUEFED
Fig. 3 The decision result output interface II

4 HFRE

ARICE A R RE S, P T 2T Mubi-Agent
RS R IS R R G RIER. B4
PRI T Multi-Agent B9 % K R
AR A YL R T R R RIER . X 8
BFSC T BT A REE S R R T BT HOBT
S

S E 3k
(1], E3CA. ATAREL M. L5 By ol s Bt
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