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Study on the Task Allocation Based on Improved Contract Net in Multi-agent System
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Abstract The research of task allocation in multi-agent system is becoming more and more. The contract net model is a
classical method for task allocation in multi-agent system, but traditional contract net model has lots of deficiencies.
With the base of bidding announcement based on the credit of agent and bidding based on self-adaptation,a synthetic e-
valuation strategy based on the load,capability and credit of bidding agent was also proposed, which can effectively re-

solve the problem during the procedure evaluating bidding. The simulation experiment proves that the performance of

the extended contract net is effective,

Keywords Multi-agent system, Task allocation, Improved contract net, Synthetic evaluation

ESESMARIERSL Agent RAEM TP AN
Y, AENESSRADTRERETH, BRRKE
TR R, EFSERERERG DA RN HERE . GES
FE S5 e, S BEVL LA R R P HOBE F AT OB FESH
B BhASREDLIE L B R GE R 5 BE ) B ZE A i R 4 2 55 M B )
FELF) e T SFe R XE AP AR

ARMBEREXTZ Agent RETIES HE LMK
W, AR Agent Z |83 “BH-Bh-Pip"X—H
GRESHBRITIES B R G RE LB RY R R
BRBESFSENERRRSY . BERNE R NERAE
BERRREEEELERM EHST T, SN EEAR
RIRIR AR B B e OB (5 BOR P IR & 1 (R B, SOk
(5,6 IR AETALS BARIEEER I AXHELL Agent #
FIofit, 3% 76 R RAR B BLRORUER ; 32485 ] I A
BAr o B BB E P2 R AR Y (R R, SCRRL7 1
Wi BESIAZ S R RS BAR B R8T —F BB
BARRNE , NI R T4 B SR BB R,

FEAFRFEEY L FEHE Agent ERBIFTA AR A-
gent AR BR R ZIE » B YR IEAL 5 4 B B L3R %4 A AR

A0 B TRRIE ST B (9140A07020206JB8102) ¥EBY .

Agent BHI K R PR B IN4AR Agent SERAE & BIBE ST A-
gent 7RI LA K Agent METHPRSFE R, HATLF S WP
W  RIGEFHEAEH Agent REBEFHFERXR. HEMLS
B TR PSR B - AT B BE » D AR B RIS B WAL

F AT AR TFEERBIRREAET B8R EAR
A b, SRR EE R AR R AR B R, B E
ZIBEAR Agent ZE ) B, WA Agent IR RESI
MEEESILATERITEAZIRNNE, - —HETE
RN PR RIS R SIS E F IR

1 ESSEHEA LR

AR, Y528 TSRS R B2 5, %
i Agent RERIE M TR BB FTH $47 Agent RIHIEAE B
HIHEH . (EHMRAE ST R T WA B4
FHIRAE BHT Agent I TAERB EHRBEESEE. ¥
SeXHES AT — AT AT R AR
(T,A,L,C,V,S)

K, TR—EFIRHESFH, T={T, T2, Tn}, B
ATFAES T; #FATABEEA Agent TSI HUTRR -

§ﬁ3‘$(1965—).ﬁ,@ﬂ:’ﬁﬁ,I%ﬁ?ﬁ?ﬁrﬁlﬁﬂiﬁﬁﬁﬁﬁﬂ‘%Zﬁlﬁ%,E—mailzqiu‘hp8887@sina. com; M FE(1986—), B, Mi+4, FE
WRAMAREER G B WAL, &, Hi+4, FERR T A IERERETE:HE BAQ%8—), B, H+t4, FEFREFANET

Agent R

¢ 279 -



AR—H5RAEFH Agent JFHI,A={A|, Az, Au}s
—RIELT N>M,

L 2 MRr8An Agent B THERAE, L={L,,Ls,**»,Lu}>»
FR BRTRAR Agent B 570K 52 B AT 6] S8

CR—DMXN KR, HPILEK G £R Agent A 57
BAES T, WgES1,

VRE—PMMXNMSERE, KR TE V, ZR Agent A
XHES T, BIRARMEL, FT LARR N 58 RO A5 i B 18]

SHE—TMXNRERE, B9t Sy FAN Agent A;
HES T; BEREE.

SR BARRMREERAT Agent (47T TEABAEE
IR B SHARES , LAB/IMEAE S I BATRY [R], (T %
SRTATREFFAT IR S e B . PR Agent 1)
P HAMES WP SRR, A7 Agent NRBBE, 4
FCBIE %5 (9 FT REMERLK s BEhR Agent SERUX AL 5 HIBE J7
3%, TR 55 B T BEMERR O AR Agent §0 15 {1 BE R
& EEME S B AT RE LK,

2 ETZRMEFMEIRIRRE

2.1 Agent Byfid

EEHERA EIE Agent RBMFE RRE S, W0 Agent 4
AT AL B TAEAE S BADI K B A AHE S W ER  Agent ST,
EHHSES, Bt ABMELRITS iR, ZRE
Agent X B Z SN EZHE B E, IS XUHTRERAEF BT
B R EREMESF W TIERR.

¥t TR Agent A, , YRMEF PR BB E ST I
B r P AEERBRFFIR TL=J1,t2),(Jzst2) 5, (J,»
£, )0, Fodt, I FRBAR Agent A; (EFFIRDHETHNLS
T, T 22 %ot B 2 METAE 45 BOSERR A1) . FG, 5T F AR Agent
A TE RIS AR

TLy, =St M

&% Agent A, BEXHEIRERE—EF T, Bt MK
1E55HonE R Vo BRAST T X80 Agent A; MBRAERR, B
R MAE AT RS B TLs MRS T, FitafHE
W EH. F WTLa, R MAT Agent A; BRI, HILA -

WTLa, =TLs, +Vy =St +V; @
2.2 Agent 98N

Agent EEN K/ DEEWESHEMN—IEERE, —
B XM FRETTES, EAEHBNIBEE T B KH A-
gent FEEZAT H M AT BB E . XA Agent REAT S
B 1 E] Ho (B Sk 2 B 72 AT % GR T R/

TR FE R SERAL S B R RIS 5, $4R Agent A, 58
BAL % T; FHEEA Time, , T HTH Agent TRAES T;
FIE KRBT IB A Max Time; , B/t IR A MinTime; , A8 4, 845
Agent A; SEHAES T; BB IR -

Time; —MinTime;
MaxTime; —MinTime;
2.3 Agent BJ{SEE

Agent PIEEEHRYWES I M —IEERER, —
et X FRIUE 5, AR SR BFEFRAWERLT . EE
JEF K Agent FELBIZAE S AT REHERES .

» 280 -

Ca]JAij = (3)

Agent FHEEMTMEESUTRER L. OEF2HHE
B, R R Agent SERUE S MERL; (D25 BRI, 5
TERFEEREERGER, BEHE Agent 5T RIS W
B, HEREE AR MR R S5ER.

BB LI SE AL 55 B S HID % 7 8245 Agent A, 58
BAE% T, M B WHCH TOT,; , I 5E B E KBk SUC; ,
SERAT % T; KR EMERN TQuality; , B4 > I HR Agent
A; SEBALE T, WS Trust AR

Trusta, =X TQuality; (1= X 20 @

KA, 0<a<l,
2.4 Agent IR &RM

HEHATEE R BIRHE, 5 F Agent B3R BEHA
RAEERA AR Y HE S XA R # R REH, BT ER
HaftAr A — kb B, WICRAKER — i 7 X742,
i Agent RBEVH—LARIMT -

Max(WTL4 )—WTLa,
= Max(WTL, ) — MinCWTL ) )

Load,

R, Loada, T HHTEAR Agent A; XETHRALH T, WAHIR
BAE, Max(WTL4 D F/NES T; META AR Agent B
Bok{, Min(WTL. ) B ES T) MFTA AR Agent SR
B/ME. Agent BIBEHIH— AR SEEENZLM.

TEAE S Sy BRSO S B B PO AR 3 0 T XY A
Agent STV, 45— 77 [ 9 B FXHE S5 2 BEHR A BB )
BHEFAR. Mk, EXEARERRTFRERSHEE WY
IR R B LT o 5P Woiaa W ooy 1 W s R S
BEAREEER WS, 3 FETF RN 1 B Wiws +Wa, +
Winse =1, H 0<Wid s Warp s W <<1,

HFR—EH T, WS 5HEIRN Agent B Ar =
(ALsAg oo, A ) IR AR FAERT — 05 Agent A, GE (1,2,
o K)) R A T P B TE R M R R«

Evals, = Wi X Loads, + Way X Capa, + Wi X

TruszAij )

b, Loada, Capi,  Trusta, 5 HIFR Agent 18 B8 S f5
(e E— L2 R MR

W SeaE ST A R R 4 AT T AL R
MFR—E% T, FERTHFTA B Agent HATH 2 TEH 5P M0
SRR R VP ST MO AT T 4 OB M B A L BT
%.

3 FHXH

3.1 {(AREBNEY

R TR R RN PR RS R IR SR T
R AL E . (FREZEMAMGUNT

A —ARFAETEIT, B 200 4,3 200 MESH ]
I 32K, 8 T T, . T: . B 58/ Agent thE 31,
3B Agentl, Agent2, Agent3, BB 5 A E45 1%
¥F » SEERAE 45 B 1] BEAMED (B T AE (LR E N 1 BT
5. BTEZREEEN I PIRRIE T Agent B BB MR
R R B B TAUEME S BIR 0. 4.0, 4 71 0. 2. fEHEMIA TR
PIRERLR B T4 ss B i B TR &5 40 .



&1 Agent SERATS B A B8 FME R (E 2=

Agent T Tz T3
4 WIE h BHEE HE %4 BEE W 5 FER
Agentl 5 0.9 0.8 15 0.8 0.8 20 0.6 0.7
Agent2 11 0.6 0.7 10 0.9 0.6 8 0.8 0.8
Agent3 16 0.8 0.7 20 0.6 0.8 14 0.9 0.6

PETEK HNE ERSEET , MERRMBL 5B
FHAHFEHBET  BANRK LR ET 2 BTN K P inRe
RO A R AR AL G5 A R A AL, DL R E N5 40 L
BB AR Agent PR K BAR Agent HEET S
HOASHMANERTSEAHLHXER 3 IT T HNEEX
1R
3.2 ARRBENER

i B B IR, BREW T R ELRER.

B 1 BR T B R4 R A R e A &5 PhAT S B e e A it
L, Z BLECHE -A TR I R AR AT 45 AT B 1] B BN TR
SA FINBER,; F 2 FI RS SR T SRS F MR L
1549 894 R WA BY 2EAT 45 DA T B 1] b 48 400 B9 LU B 13K 3 T
0NEH.

VA6 F R & AT R I

1200 e

-

44 BATH
85888

2 4 60

80 100 120 140 160 180 200
HFEE

B 1 BRh AR AR 5 AT B B L L

Btk £ R AR 42 4 AT R B 48 4 A b

80 100 120 140 160 180 200
=% &

z;o ';o s;>
B 2 BOEH A R BRSBTS T 48 58 8 Lh

HAEANBE Agent FHAR

1100 §777
1000 4-----

®Agentt R
- Agent2 R4
k3

..........

= Agend

FHRE
PR EEL

100

200

50 100 160
EHHE

(DIEG AR FBIAE Agent FIHHR
Bt 6 LB Agent P-4 1

700}-- -

PR
L EBEEEE

0 50 100 150 200

#5488
(WBGEN A RMBER Agent FHHER

B3 FRATR MR Agent SFHHAERNT

& 3(a) Bafi g & FIFMERL Agent FIHE;E 3(b) B
AN A TR FIRLRL Agent 3958, X LRI EI AT IB B &
H A G A RIS, BA %R BT Agent NHERY
5,88 T BAT Agent B BEERIRK ; 7R A6 R R AL
B1,3 AR Agent T BILE R L, X3 T REIHE
R,

T BHRAAR Agent S ELEMES 698 B S MR RRIE
SRES R LB R SO BT B4R Agent SR AR T
FARGBEEHAT T L, ISR Agentl #AT
T

B 4 BRI Agentl ERAESWAE 5 BBUES X
RIWLBIX R, NEPATLUE S, EERKE R PRES,
Agentl JRE 1 5 BRI PIEEUE 5 1% B R BEVLE AR
HBfY s EBGHE B0 & TF] B B o, Agent] B RE S 50 ECEIAH
RERRUE 55 BB B B A R RIE OIS R Y, Bl Agentl SRS
—REUEF N, MR ZRRANEFHERSBE .
TRUHIHR Agent BB RAL TL0, 1] Z [0 B ¥E, T4
EZMESH—BREERT 1| KARE ENELTARE
WA B TEERREMNZ B RFR, Bl 75t
B REMH R, RSB Agent BEESEM TR
SEEREK.

WAL B RMA o Agent1 b 1 EABAES LA X KB

EAgen N AR E A R H L
SO A AR M Agentl BB ML 4K
CRR K it 56 F I Agentl 2 B R £ 4 ¥

caBnRNBHES

- ;4}1'1 EET2 “
B 4 Agent B 54 BB HAXRE

ZA PRIBERRN, £ T 2B IEWNH IR R
U R PR R LB TR PR B L 40 & R AR AL ZE (L 57
SECHMERE LB T R B HEE .

(DBt & RIMERIZEE TES HPETRE #5771
S oy BRI AT IIRL R 5

(DOBHHEFRMBER TS HE T A5 Agent Z A
B, ABRBHENR Agent FTCEMES K TERER KIS

(OB HY A R, Agent B 71 57 B BRI R
E45 B3 B JEBIE LU B SR R 1) ST BUE AT 55 B RE 1 iR3R , 43
FL UL 5 B T REHERL K

HRIE FUEFAETHREENTIFRBENETAE
L ) B b SR LR b, 41 XHEGEE IR PR AR N BRAFTE B9
[RIRE , & H% [BAAR Agent Z [B1H T BIYH . AEAR Agent B
B BN ST LA T H AT A 5 BRI, 1 —
FE T 2R PRI RSB S D BB, NTTA K
WIRE TEFARAPTHHR. BEFEIHELRRIET
ETEZREFN PIr R PERE .

& % x w

(11 BI5ZR, 8BRS, £ Agent RGEHEF AR 5375
» 281 -



BT ] R R  BARBIEENR, 2007,35(1) :54-57

(2] 7ok, M4, N, £ Agent REATLHFAEEFFR(I] HE
T#,2009,35(11).221-225

(3] TZEZH K Y. £ Agent REFETHBAFHNAL S B
ABLT]. SHAEHLRIA, 2010,30(7) : 1906-1908

[4] Luo He, Hu Xiaojian, Hu Xiao-xuan. Multi Agent Negotiation
Model for Distributed Task Allocation[ C] // Chengdu: Procee-
dings of IEEE International Conference on Information Manage-

ment and Engineering. 2010;54-57

(5] BFF e SRMNEMLF N Agent AJfEEBRTT HHEH
Bl2£,2006,33(6):150-153

(6] AR KE ETEFRAENARRERARHED ] SHEMN
N, 2003,23(3):3-5

[7] Liu Ning,Gao Fei-yan. Research on the Negotiation Stragegy of
Multi-agent Based on Extended Contract Net[ C] // Proceedings
of International Symposium on Parallel and Distributed Proces-

sing with Applications, 2009:11-18

(L% 248 7
BETR/NOER T BRI R R AT R #, LHIEFTLL
B, MRERS A 100 BB EANE, REHE
BB EERMA IR TAERNT BN BERLMRAEE,
P 24 B %5 AR A SR IR 55 BT Xah I i BL Ak AR 55 e AT
BRI T A R TR BT, BrERS TR
HEIRRARSHEEREXEEN.

TR AREBENRS TR T &5 EERMBRITE
I LR, B FREE R — BRI B LS B
R 1) P oK Y B AR R B B TL R 88, AR 2, [ R B SR 8 TR B T
PATEH R R E B — BB R EERE, EAKEE
AT EE, SRR M R RO T, S AR E R N RER
B HBRYERN ERE B RBREEE, E£RKERD,
MR B REAFAENIRS TAERT » B iR REE R
BEE AR AT . RO H 3 NBHERESDIBUE N
0. 3,0. 35,0. 35, H A 5 B % B %t L 48 3% AR 55 19 B0k
50, LRLERWNE 2.8 3 fix.

ey
F

E-2%: 34
co o B5RE 5 EYR

15

E R ]
ET Y-S 5

B2 ARFEHEL TR 8ERREE

8 5 8 8 3
Y
%

A7 0 /ms

2 3 L
WRBFHERE

B3 AR TERIITR R A E

M 2 B 3 AT LA Y, B R TR T RS Bk BT RORL
FHERMRBERGENEE, AN RS EE, i
TR RCR TR T B A R IR AR T A B LB
71, B 5 R ERUEA B KA LT X Fr LR WA R
RN F AR TR RS R EEE NN B .

+ 282

ERE AXHXMAANRSEFEENARL, BT
BRSBFEEIBNETERRE TR THORS LEE
B REEFER A EHRINE, U R RS RN T
HEEATRRR G R RS, D —ERRkEd. A0k
BTHHMSEERREEE P, M TR EE 8
W ERUES T HA M.

2 % X W

(1] %% FhERGFERGEERMRID]. Bt MRk,
2003

[2] Srivastava B,Koehler J. Web Service Composition-Current Solu-
tions and Open[ C] // ICAPS 2003 Worshop on Planning for Web
Services. 2003 28-35

[3] Lu Jiang-guo,Yu Yi-jun,Roy D,et al. Web Service Compition:a
Reality Check [C] // Web Information Systems Engineering
(WISE2007), 2007:523-532

(4] Lu Jiang-guo, Yu Yi-jun, Dehashis R, et al. Web service Compo-
sition;a Reality Check[C] // Web Information Systems Engi-
neering( WISE 2007), 2007.523-532

(5] BRI, 5%, HRAER. 2 TREAFEERY QoS BRANMF AR
(1], $HEHL2EH7 . 2006,29(7) 1 1029-1037

[6] Hir,Z=s. BT BB RH Web RFASTET QoS M
%A1, JOTTHR LR A4, 2009, 32(4) :63-67

(7] E0H, IEIE, B3R, % B TIEH&7E 5 B Roh FRFE 51
QoS & RBAR Web R4 B ET]. &7 %4,2010,38(12) .
2774-2779

[8] Jun Sun, Feng Bin, Xu Wen-bo. Particle Swarm Optimization
with Particles Having Quantum Behavior[ ]/ TEEE Proc. of
Congress on Evolutionar Computation, 2004 ; 325-331

[9] =/EBA,BREA. E?‘%Xﬂ“ﬁﬂﬁﬂ‘]%ﬁﬂfﬁﬁﬂﬁﬁﬁﬂﬁ%ﬁ%
PR AT D, SHEBLRME 2012,39(1): 210-214

[10] Ran S. A model for Web services discovery with QoS[J]. ACM
SIGEcom Exchanges,2003,4(1):1-10

[11] WFMC. Workflow management coalition terminology &. glossa-
ry[ R]. Brussle; Workflow Management Coalition, 1999



