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Abstract
Agent systems. A kind of Agent ability confidence is defined using ECA rules for both task re-

Task allocation mechanism via coalition formation is one of key problems in the multi-

quirements and Agent abilities, and the task allocation algorithm based on the Agent ability confi-
dence and contract net protocol is given in this paper. Owing to the condition items within the
task requirement ECA rule indicate the payoff required by that task while an Agent going to exe-
cute it, the condition items within the Agent ability ECA rule represent the Agent commitment
for that task when the Agent intends to compete it, not only the ratio between payoff and com-
mitment can reveal Agent confidence state while he faced the task to be competing, but also the
Agent ability confidence defined on the ECA rules is easy to calculate.

Keywords multi-Agent system; coalition formation; task allocation; Agent ability confidence;

ECA rule; contract net protocol

1 5]

T

1EZ Agent 3¢ 4+ [ UK i R 40P 2 501> Agent
S B E O RE M 37 X — T 55 6 R 9 B
{155 A 5 AT LAY it 0 24> AL 55 . Bl LS
‘E Agent 45 UMt 6 B L IR AR 45 B B R g A% T
1T 55 7RI A ER 2 18] 1) 0 S DAL IR i B 245 B 9 AT 5

SrECHLH — H & 2 Agent [n) UK i R Ge b 58 1Y
— NP ]

BRI B A 25 19 2 Agent &5 AT TE R 2R M
AR Cutility-based modeD)™ , 3 FL3@ % 1f hy —
A3 R 18 2% Ccooperative game) [a] 85 3R &5 &4
TR A5 Y i fifp o 1 KRR A i e R A A R Bk B A £ A
o R Nl ST e B LA L 1 7P e
SRRl ST 58 R TR 55 B RE T L 0T B B AR

W H 1 :2006-08-07 5 5 448 BURF U E) H 91 :2007-08-13. A PREF 2 [F{ 5K B 4R FL 2 5k 4 (60573169) B B, B, 55,1947 44, H4R,
P A S, 32 E I A R CSCW VB RETHE B sh i B M TAER £ R. E-mail: gzzeng@sdu. edu. cn. 82 F . 5 ,1970 454, i+, Fl
PR RN W) R RE T R R AR AR, EBEWh . 4, 1962 4F AR B BRI 1 CSCW 8 e 5.



11 4 W4 BT Agent BE S A 17 B9 AL 55 73 BC IR BLAIE 52 1923

AREH B R RE N [e] B & —FF, — B0 MR iE 5K 5
R B A 2 T A VPN BB A A X &4 B ) 52

ST WEIE B AR AR A S R A A L Sk 6 4
fE1E Ctrust) & LR — A4~ Agent WHo F Ff 75 — A~
AgentJEAT A I FEBE. SCHRL7 I 5] A & {5 (confi-
dence) Fl{Z i (reputation) ¥ ™ HE &, Ho, 5 45 0
TR RAT 55 R fift Agent JEAT AR REBE . {5 AT
WAL 55 5K i Agent 54t HE Agent Z[H] 1)
ZH P, SCHRL8 1K Agent WIAT N AIEIEE XK
— > Agent BE#E B H T Agent FT G AL T4 2 1 &
TS EPATIREEE 92T BTN & — M5 AT 1]
o T AR PR B R B T UMESS IR H itk (5 AT B2
AT Dy i bE & Agent Z [A] G AF 2 I 0 38 I ifii A
FT O A AR TE A B T R B — 48 S VR AR A e R
B 8 IRURS: o (HAS BB HLAR 48 AT 55 4 .

SCHRLO T 2R Agent AH{E A C FE AT 3h
VI K FEAT LS IR 28 A5 1 AH B A 150 W G e
WA B FEE. SCEk[10]i# — 2l -1 aEMW
Agent, W E S AR FIIE A C BB MA 4. B4 E
FEAE B O —E RE N 0 RN 1E 3 2 Re S o8 i fH 4
A2 BRI Ty 2 58 5 R U6 B Agent 40 fa] 1 3E
HC“Be % il A 27 F“Re % 58 At 47, SCik[11]
B AF 2 LR Agent FEFAF e B AE R R 1Y FA 1]
B HF B I HLIX A0 SR = e 19t 2 Agent B
S EER 45 R, WA Agent X TS e A5 (self
confidence) ; UIARF A e 19 B E HE Agent T3
RIS 2R L BN UL 7 U Agent AH{E j & & filie S I
SCHRMIF Y 1T 2 T B 5 32 5 Y {5 A (A B W]
Wfer it & Agent 18 {5 K-

A4 W — BB TR % @ oK ECA BN
Agentfg Jy ECA BLN Y B A5 B H8 7 i, JF hig sk
FAA W R ER F1 Agent B8 F7 A {5 B BAT 55 4 i
BL. W Sk [ 10 1 Fn Sk [ 11 ]/ W0 8 A% SC 4
Agent B FHfF B IE M B O “HBe 9 At 47 fl - ae 48
SERMAT A7 R HEAT 55 B Agent B {5 BEAR K
EAE [ BRI Agent 23 58 IR TR IOAT: 55 - i o
A Agent HRIE IR L.

AT 2 W RYE A E B AL, 45 AT 55 4 e 1)
R E SC3 55 3 1T ie Agent B A 15 E T 5H
94 4 BT Agent B8 ) B AR EE AT 55 3 LA
25, IR0 Agent BB B E BT R 25 5 5 A
A0 FH BB 5 55 6 5 ARG AR AL B e
KNG B0 R AR SO TAE.

2 EFHDERBAEX

EX 1 Z Agent {EFREARGEZE TG
W25 6 0 fE (TS, AS,SM,w) , Jh TS & &4
MAAL S . AS BRG] 8K fi# Agent 1)
45 .SMEAS ARG EH Agent, it TETS
1EZA Agent BB ACCAS Z A B 43 BiL . & J& SM
K HTH AT 55 48 R A 1.

AN TR B AT 55 3 B AR 0 AT AR I AS IR B4 45 48 DR
ok o 491 00 3550 R A TR e A o R BB SR R B oL AR S
K H Agent G8J1 B A5 JEARUE , Agent fE ) B 5 2 ¥
TESS 3 1 SC AT S5 o P SRS 7RSS 4 W 4A .

16/2%2L%£¥%‘ SM %:J:gﬁ: 5{) ﬁféy‘j BeZSM¢-
HR 4 G [) RS B i o S 1 rpol S AT 55 AR s, R
SCHRLLT W88 s AN i UE B b A7 T 17 5 | 2.

5| 1. VT€E TSBelsuwTSBelsyexe(T,AC) |
ACCAS, Ht exe(T,AC) F/RBEW AC AT T.

SIH T R e SM MR T 2 8 58 IS5t T
EAMERE AC BT T K.

EX 2. Agent B AC & — >4 A M 45 14
(T, AG,CM. @) , 1, TETS J& AC T % . AGCAS
B AC AT %k Agent [HEELS .CMEASANCME
AG RERWLAC 1 T W HH e B4 W o
BT 8 T4 5518 AG L Z [R1 43 BT . ¢ & CM
KT Agent BB J) A 15 BE (94T 55 48 IR A .

WAL —AT45 T€ TS W45 F 4R al LLIH 2 0 — iR
“Homg# (WA 1) . i24E and-or-tree (T) . i /& : B
MR T RURRAT 55 T A B I 757 5 7R AT LA HR
A Agent 57 58 AT 55 (FRAE IR 15 55) . I B 4y
FE W RE BT S LTRSS B AL TFAES
ZHPATEEE 2257 BEa e ", 500
ICAE and-F (¢, 52,5205 2,) BE or-F (2 4ty 5 +0+ 5 £,) 5 Ht
OF T R G F L s a1
and-T(1,2,3),and-5(8,9),0r-1(4,5), or-7(13,
155 M 4E FR 258 45 5 HEAR PR 1.

MR 1.  and-or-tree (T) W] DL ZF i # F — >
ECA B4 5 %R,

Bl 1 fr7s and-or-tree (T) B3840 ECA 1
MRl LRy

On done(1) A done(2) A done(3) if union(1,
2,3)=TRUE then done(T)

O HEWARILTAE S Z WA PR 2 et AT 2R
I3 AT A 5K B T £ 55749 0 o i



1924 it "

Bl

e 2007 4E

L
&

On done(4) V done(5) if choice(4,5)=TRUE
then done(1)
On done(8) A done(9) if union(8,9) =TRUE
then done(5)
H A, done (5 B » union (& 25 & 3F) il choice (%
) B J& — B il il

M:E\
@{Q@ tade:

55 T "5 -8 2 W = =3, B =4

1855 T LA BEOAS T A0 B 43 . AR SC 2 7 - R B
BFHE CM 75K and-or-tree (T) 45 44 3 Hf i A
7B ECA B, I HALXS and-or-tree (T) I JIr A i
TALS AT BC, A BB AR RS AT 5
PRI B G [ 20 5 A 55 L R R B AT 55 AL K
CM ¢ A&

— B T FIE AN 1 FR A and-or-tree (T) ,
Eﬁ“'ﬁ”ﬁ}?ﬂ*E@ﬁﬁ@?ﬁ%%ﬁﬁﬁﬁ@ﬂ»,H\/\
155 A S 30 43 HC s O 507 43 21 v W AT o] —

TAE 5515 2 7 Bie - HACHTE 55 8 B 15 3 4 . TLJII]

R HrBe B A0 2 R — A R AT 55 B 4L TEAT:
55 AT B BORE 2R 25 m e P BRI AR R 90 507 40
AL I A 55 A SR T 4 0 2 TC £ SR s

EHUA

12

A1

T AR UL, g B AC AT 55 B
') R 3 S
EMX 3. iC and-or-tree (T) I R TES 1

Eh N AT. B AG W) IRk g = 538 H A4 [n) K
fif Agent HBEFE IR —TUE 55, WK % AC B94E 55 7
e [ & AT LA LA

Vic AT W5 Ja € AS f#i15 alloc (t.a) i & ¢
WAG<-AGU {a}, Hvr, —Frif i alloc(t,a) Fow
B 48RS a WL, ¢ 2 FE T Agent fEJI HIF K
1T 55 45 IR br .

ICH A I CM EF 3 ¢ 15N Belcud.

5|3 2. BeleuTES VYt€ ATBelcyexe(t.a) |a€
AGAY (e T Nt & AT) Belcycoop (1, CM) , FHo v,
exe(tya) KR a B IR FAES ¢ AT H  coop (2,
CM) £ CM 2 BT A 4B 5 FAT 55 « b 3 5 3k
1#.

EH. RIEAEFEMEEAL, Ve ATBeloyexe (1,
a)la€ AG HHEFWH CM AL 5 ¢ 8k % o I H.

Ajsj=1,2,%

AME a 38 ¢ AT . SURR PR o 1, 3 1 1% 2 ECA
FROUHEBEAL R AT LAGE CM & Prol 5 5047 B A7 i
FAESHIRE ST BV (1€ T Nt € AT ) Beleycoop (¢, CM)
JE. BESR CM ARG BT A 8] K fif Agent #2340 45
H 43 e 1 J5 AT 55 $RAT Ly, UM B C B & Hr i
FAT 45 AR B 715 55 W RE T B SE T AHEWT Belew T
BT B CMARAE T #5047 1. UEEE.

3 Agent EENBEE

Vi€ AT, B H i B 45 44 v] L3RRy — A a1k
M2 Act_ Net = (A _node, C_node, E_arc), Htf,
A_node=/{act, sacty  ** P REET N ES.
AR SE T — Wil R s B4R Bl PrintCo,s)  H
o ZITEIXN R, s ZITEIN R BB C_node=
PR RS Y
SO TAR U 4k 3 1 2 18] /9 32 48 5C & Bl Wy L 5
S 56T 80 X8 G I % E_arc € A_node X
C_nodeUC_node X A_node J& 4 m il K 2. K 2 &
— IV R 25 0 5] -, H R I B O Y B
H k.

*sact,

{junc, sjuncy s+, junc,

Kz —4

A I 2% 1 4]

WAL —BIVE act € A_node WIATHER AT LL3#E 1 —
2 ECA BN 7% . 1 40 On 3C#Y DOC % 38 58 /T if
EFTEUM A then Print (DOC, 2 ). id sh/EF K
ECA B0
Required Cact) : on ECe;sey.++ye,) if

C(cyscysryc,) then act(o, s),
Horb,o o act WHEEXN R.s & o BB TE; E (e,
se, ) JE I — B 8 1) R m 9 fil & S e FRon
TS i=1,2,,p; Clciscosmse) M FIR
Koo G ace W IRAT 2% A5 FVE AT AR, 451 20 i 1) L %
P B E R, j=1.2, g AR — B Al
PUCfE
C(Cl 9Co 9"

2R E

coe) =time="t Nrs; <A, \ees Ars, 1 <<A,

D
XH, time<t TN act VITEN[A] B © N 5E W,
s, <A F R IIT act (055 5 VR IR B R T f
»q— 1.

P 24 ECA R $ i 3l A i 3l 41 22 18] /9



11 4 W4 BT Agent BE S A 17 B9 AL 55 73 BC IR BLAIE 52 1925

HEARZ R AR ECA B (Y $h A7 L v, i LA AT
DIAS ik B 4 25 51 2 3.

5|13 3. Act_NetS{Required(act) } | vawe A node -

it Agent a X FF A ¢ {5 K Bel, $. 45
B3, A TG 4.

514 HEM—FIES € AT BEIEM
2 Act_Net I3 ECA ML A .

Bel,t & Yact € A_nodeBel, satis fy (Required
Cact)) s Hotp ysatis fy A LB 1.

Agent a & T act 1) A] W J& PE AT LU & 3 7R
ECA BN H . iC a € AS $hAT act € A_node 1) RE
71 ECA HL Ky
CanDo(act) : on E(e; se;

then act(o, s),
H, ECeryeysorse,) T Clerseys e XY
Required (act) i FEAH ] AN X HL ¢, KRR a
XFact AT RAFIARE, j=1,2,.q.

EX 4. ¥ act, Co,ys.) Fl act, Co,»s,) 53 H 3=
CanDo(act,) Fl Required Cact,) A sh1E s act,
act, EA_node. YR 0,=0, Ns.=s, s WFR act, (o, ss,)
il act, Co,»s) REEM , T8N act.

EX 5. WE,(esess e, )FIE (e1se5,5e,)
53 2 CanDoCact) Fil Required Cact) H3 1 254 1H
J],act EA_node. FRE, (e1sessye,) 5 E, (er,e5,
eV M CME E.SE, S ALY E, (erver s ve,)

,6/,) if C(('l 9Cp 9" ’C‘(,)

E (ervessve,) Z IR Nk &2 —:
(DE,(eyses,ye,)F E, (eivey s ese,) 26—
N RTINSV
(2)E,(ey s, 5e, ) Fll E,(eyseyyrye,) AT LL

A BRI S — i A =

X 6. BWC,(circosrye)FColeryeyses
c )53 JE CanDo(act) Fl Required Cact) F A~ 5%
Bk, act € A_node. B C, (ciscysrvc,) T
Cilerscrsmrse) s B0fE Co=CL S HALY oo <7, A
VeQE=AD, K o, RIRME act 45 WIS [E]VFAT
T, 27 a M A I )R . A KR IR act BYER &
KGRIV AT AL ROR a XFER b BB R AR 1 2K
k=1,2,,9g—1.

ENXT. %57 CanDolact) Fl Required(act) yact €
A_node. H CanDo Cact) 8] DL¥E IR Required Cact) &
Btk . 4 HALE E,=FE, NC,=C..

S G e S ECA BNEAE CanDone(act).

it 1. CanDone(act)=Bel,act.
iE . RIEE X 7, CanDone(act)=>a ANUH

i H C BE% 58 il Required Cact) , T H 41318 H C fE

W% AT 4 7] B AR HY 58 B Required Cact). Wy F XC
BRCO-10 T A UL A - 4N 2R Agent F13E B C BE 9% i 1
2 WA EME B C—E R, T2 1 oL,

Tt

ENX 8. # Belact ,WFR 6% =w, t+w,A K a
KFNE ace WRET A, X
T=r1/T, 2)
a—1
A= Dm0 (3)
=1

XL 7B R T act WIWFEIVFAT . 7 /2 a X« /YR -
AJER T act BIER R EBEIBIVE AT L AR @ X AT R

W e B MRV, S =15 o il o 1 DL
L WA ace o R B R B G s o, +

W, :1.
M 2. Bel.act=>o0">1.
. WRIEE XL 7 ME X 6,CanDone(act) 4

HALY o <t, A\VRAL=AT, k=1,2,-,q— 1, TRA
CanDone(act)=c*" >1. XARERES 1,15 2 7.
HEHE.
4 a WX A _node ) Z A S B A S A
IPATHERE R 2 e ok T ¢ fAE . (D4
TR« KT e ARE ) A AE BE Y AR LA
SR SORT DL AR R o HIAE B O RES 58
E55 ¢ BFERE  JR T A_node P4t e fie KA TR
Ak,

6. = min (¢’) (4)
V€ A_node

A j IR A_node HHE j A, ol 4% IRGE L8
.

MR 3. o.<l=>—Belt.

. REX O RER 2,0, <1=> 3 €
A_node o} <1=>—Bel,j. XAR¥E5| ¥ 4. —Bel,j=
HEEE.

L 2. Yact€ A_node CanDone Cact) = Bel,t )\
ol >1.

W, RRIEHEILE 1 MG 4, YVact € A_node
CanDone (act)=> Yact € A_node Bel ,act=Bel,t. ¥
WRHErER 2 #1:(D, Yact €EA_node Bel,,act=>Yact &
A_node o >1=>0,>1. JIEEE.

Wit 3. 4E (€ AT AEEM A Agent a, fl
a, s Bela1 t /\Belu2 t.

ﬁBelat .

5. = ol >Bel, 12> Bel, 1.
R, ARiEgI 4,Beld1t/\Belu21%:zED§a1$ﬂ
a A B O ATRE T 5 o SRR X 8,0, o,



1926 it

w

Bl

i 2007 4

L
&

KWKT toar AT LA aq R U B A B4 . X T B
Agent AR, £ H# D, B 5 5 R 47 4 Koo 8
KA. LR,

4 BT Agent B WBEENESHE

EX9. 4HE (€ AT ML E M A % Agent
a) fl a,. A EH CM i F Agent eI BIE M
S8R HE @ & LR
¢:Bel, t N\ Bel,,t No, =0, =alloc(t,a, )w’
alloc(t,a,).
Bk 1. T Agent g J) B AL S5 /3L,
Begin
AG={};// ¥ U AL Bk B 5 5 45
For allt € AT Do
{30 ¢ BRARE LG I Q0
IF Q, KKz THEN AG<AG Ula) it

o, = max (o})
vieq,

ELSE CM ##5 O, I 4K & — 4> oL =1 11l ;
TE and-or-tree (T) ) ¢ 5 /5 _FARid (a.0l)

b

Output(AG, and-or-tree(T));

End.

SR 1 AE A M AL BARICR I N o RE
B B PR ICBRAE TR 0 2R R G v [ R
fi# Agent B EEOE b WXHE— R T4E 55 ¢ 4R
PRER AR Q| =k BRE max B REZTEIL
Bk W B BRI fbRICERAE W — RAE R i Kz
BWECH e+ 1. 5 AT PR TAE S5 1 S EOZ 7,
W) YRAEER ) GBS RO (41D X, 1 e, 595 1
R B[] 2 2% B T LI AE OGo) W Herpr, o J2 TR FAT 55
>4

BE 2 %A FiR Y and-or-tree(T) |, 9 — &
WHBKWE AC X TALS T MR A 1F B olu. &
and-or-tree (T) [ BN b o BEAR T 4655 0 )2
(LI D.

"k 2.
G olu.

Begin

For i=h—1 to 0 Do
{AEZH#H and-or-tree (D5 i 2, WHRAF
TE W AR AR ICRE ) B A5 B 555 ¢
{ IF and-¢(t; +¢,,+*++t,) THEN
m«ﬂmﬁi? (o,)s//p=1J& t {" 57 F 35 "%
ottt ,++2,) THEN
o, e,frlr_lfl_?f_q(aﬁ) 3//q=1 J& t B ET AT R

TR ACKTALS T MEEs A

IF or-1 (¢, . ¢,

TE ¢ W R EFRid o s
}
b
oby<o0,//% 0 JZ2 SFRICHIRE S BIEE o RN olu
Output(and-or-tree (T)) ;
End.

ik 2 78T AT R L ARIC AR ) B (5
VERRIC AR 0 TR 1 T 57 S B R p
WCATIE 1Y T B g L BRIE 1K
RS 0 2 S AN RUR kB
BB b, S 292 OO (p+ D Xk, +

h—1
(g 1) Xk, W 1 B BB AN o+ D Dk, +
i=0
h—1 h—1
(qul)Z kiz 9;H\:EP 92k11 =n %WL“E”%lﬁ EKJ/'\
i=0 i=0

éﬁlzlz = JE B LB RN R Rt Bk 2

A [E) 52 2= BE vl 0 A OG) s Hop yn=n, +n, HH |
JTA AR s A%

#it 4. Vi€EAT.Ya€AG (Bel, No.=1)=>
Belew T Noly=1.

L. BVYt€AT.Ya€AG FBel f5|H 2,
KW Belly. A9 — i Hh, it and-or-tree (T)
RN ENES c WRE T AMEE ol R IR
E1,AYtEE nZe>1. 2 i=n—1, 18 E 2,
A n—1 )21 ¢ & 57 HIE 287 7 4 ER A
ViE®E n Fo' . =1=>ViteHE n—1 2 o, =1 KL
K. HE i=0,F oi_y=0ln=1. HERE.

EX 10, %5% T€ TS #EEMA Agent B
W AC T AC,. BT W R ) B 5 B AT 55 48 IR B
v EXH

¢: Bellw, NBeltw, Noty, =0t =
5 T

alloc(T,AC,) alloc(T,AC,).
FeF 4 R AR A B B8 B R BT 55 4 e
U e Y (= I O N N 57

5 — 1 RARB

AT EAE R IR TAE AT 5 i — 43 . 2
FEAS LU 2 WF 1 9 B 3 T ) 7= i 7 95 SR P 5 b ik
1 7Bk, S5EGER TARR AR ] R AR R
— B AN T RS S B AN A Y AR B 2 ) 2T
F I 5t o M) IR 55 56 AT 55 9 3 A L L v o 3 A% S 401

O BRI E IR T B 1k P A (B 4 55 TE 8 bR 7% 10 5 B 45
LT b R M 38 b T 3 L SRR 18],



11 4 BT 4E . BT Agent B8 B AR B HYAE 55 23 B 0] BELAT 52 1927

A E B AR R R A T 18] 25 S B T AR
HAEWEE TAEMENAERS 55 il
i M L S I AR SR 55 . TG L 3 A% A it 7
i AR DR PR A s ) B2 — 2 G ] oAy 3 A% S 5 AL K] —
AT G AR AT B0 AR AL B AR A AN AT YA I R K
AR SE A 55 TR AR 55 SR T A Al CE A7 ) 1Y
AR ARG I HAL TAR RS 8 R
— AT AR BE T3 5 B 45 W AT 55 20 I ) e, B
SR — A ARTE A A RE S Dl 55 SR A
1155 2 IR 55 8 2 & ] LA 25 58 i AT 55 5 AR R
R BEF AR S — A dlk A2 38 4 3 h BAT 52 O T
55 W R HERETT B A4 Bl 2 AL 55 BHE 4 %Al &
10 1B BT A Al A0 2 B Y S 2 S AR LY.
R S5 R G A5 A 3 B b, i A Agent
Wit it Np . R, T s
i i 5k B O o 1 2 T ) 3 RE 0 A 1R R S BT 55
Sy AR b i RE D AR R DA™ A A
BN 1) DA P DR B A i R B 5T 2
AN EAT R L OF BARAE B OB BCRE ).

A
Agent n

337 25k S
Agent

(DB A IR 55 Agent [ HIE R B & A
VTR R ) 32 AT 55 Rl 3R T 60 45 - 48 kL LA L 5K
LN YN g N I g LS D
(2) il & B B G 1T 5300 B A7 ot 45 4 L 1
7 it B AR FAE G I ) AR 7 ol BB A 22 TR Y 4 A O
F 3 —BRIE AN 4 B 75 110 1) 3 5 SR AR 7 b 1l 3
KT LLE i ECA KL . i
on e (A, + 24, +4,) <<A) A (max (7,7,
7,)<7) then Done;
on TR 1 if ((Ag+Ac+2,)<<A) A (max(zg,
7o Tp)<7;) then Done;
on ¥4 B if (A<<Az A v<<tp) then Done;
on 54 C if (A<<A: A <<z¢) then Done;

on Bp4E D if (A<<Ap A t<<tp) then Done;

B LA s | o N g A T

FEER (A, T
FHRIA,, ) TIR2(A,, ) kA
/\_/\ Ay Th
B wEC D
Ap s Ty Ac, Te Ap, Tp

P4 il i AR SR B G 41

(3) il & 7 B A 7 ot 10 BH AR o 1 36k SRR
DU A B ) 3 0 B Agent ] % AR AR 1 Agent KA
BB A 38 AT 55 T Ak B FE AR BEE an

On #-4F X CHUA% BB i (58 B ) o <<z
then bid, Hp, =y 2} a] B {H.

(4) BT 1 Agent BEFR. 7 16 1Y 45 b5 KLU
e an

On FB4 X bid HUA% R S f ARSI ] ©.

(5) il iEHK B Agent DLELAT A AL G I [H] © Oy
il 3 BB 7 205, L B0k 1 PE M 45 B ) i Agent
9 BE 71 A5 B2 I 52 B B8 R AE & W0 i
AgentZ [A] Y 3 iT.

(6) il &k B Agent I TS ME 2, 750K W AE
BB IR T 5 25 R 10 75 55 Agent B il a2 15 %
ZAT B AT 55

6 MXIIERLLE

EZ% Agent PMEDFR o G EBAAE —Fh 2L T
F 3k R IXURS: I B MR ORI T B A5 B e SR
—A~ Agent PEA 73—~ Agent BT KGN FEE. B
1R B R B HURR S R B M A AR 45 R L AR
I E RN & g SR R S B e 01 B e (S I
JEE 20 38 33k 4 DR S

SCHRL6 45 T — Fh 36 F sh AL A5 B o [ R
2 Celan) 907 15, IR BR 21 2 — N B AHME L JF H B A
ML HPRE 2 Agent £ 5, Hop, g HL 2 Agent 1y
— MR EMEIE T8 S ARG Agent [ PRE
HAR 517015 /& — 4 Agent $F4 53 — 1~ Agent
JEAT AR R EE L ZEL0L 1] X 0] - HRU(E . Tk &
VEAK PR BT Y b A e ELAR G 3. SCmRL6 48 L 7
Al UMK BR Agent B8O 2% CAR XL 8035 0 41 17 97 18 5
HA% RS FIE B A MRS A Agent YO HEAT



1928 i+ o&

Bl

e 2007 4E

L
&

BB 2 LA 1 A DR 3 R BT R Sk
L7 JH 5 AT U 5 S T B AR o, &
FE SR Agent XFFEAS Agent JE AT K U 1T
B A5 HE U HE Agent 1] 8 B Agent $2 41t 5¢
T % Agent BITEMN 5 B B A5 KRG K F A AR
WA FR B 2 . — i 4 ) —>[0, 1], InAlUs B
SEEIX R — 1,17, % B Agent 7] DU UL % £
PRAE. SCHRLS A Agent j GBS B Agent ¢ Ir{F{TIf
W ah1E b BICH CHATIREE  FRN j AT T3 1E
kAT AR BE. WAR 8 AR JE T 5 AR A
MdE Agent A5 M. CHERL8I4A T Agent 1720
15 BE BAE IE RN RO Bl VE = HE 580 BB T ol fE e X
15 BE A B = 1 2% i o S, 1 HoXE T 4842 3 17E 19
KL EE o PR AS 38 FAT 55 B 05 BE VRN AT 55 43 e 3
Hb, SCHRLE8 T SCRYAT M A5 BE AL AT X B> Agent, 3%
A W S R AE P IR ) L

R T AEA RN RO
AN . BRI A A D s T DA N — %8
TEBE UME KRR 1 RUBS: , (0 BE AR 48 68 J) 48 5 24 1 AR
DL Z A AT 55 43 BE » R 500 R R F 90K A 1E. — i i
.2 Agent (LS UMET E & 3 B B AT 55 4%
Bie 1) R0 SR fige A28 SR P 4. KL 20 B 2E 1 UL S R
[ K % Agent HUA FR{E A O A B 1 58 U AT
% 1 BEASE TR ¢ I EAT R ; (MBS Agent
FA ARG A ) UK fi# Agent 3 BE J1 58 W ¢ B A
20 ¢ BIEY % Agent 2.

SCHRLY T s G 2R Agent AHAE A C 1E AT 3h
VEBDRE RS BT 4 2 B A5 E 5 A 5 B fa
I AR, SCERCI0J4E d 4n 2 Agent HITE A C R
AT 2 T2 EHHME A C — & BEAE Ml WAR Agent
HIE A OB sE AT 4 IR A BB R 558 i (H %
A UL Agent Qnfaf B i HUE . AR S e 19
MIE Agent i B B ZIER SR SCERLIL 1INy ¢ X T
Fifk e AR IR T e 1B BUE Agent j FEA L
Ry CERLIT A @ MRS &l e g E. SCHR
(IR ursn 7 R E G EE AR
o5 BRI B S T o k.

ARSCUT T SCHERCI0-11 T X0 A, A TR) ) 2 - 488
B 5 Sk Agent M1{E A O REWE 58 AT 55 9 R
MG AT & A B Agent A [ 8K i Agent BE
% 58 BUAT: 95 M AR B, A 15 K P 38 3 AT 55 /5 5K ECA
BN FL Agent BE J) ECA B i1 4t {5 AT /K V38 i
TEA Agent B8 11 A 15 BE AR B 3L A S0 8 ANX
h BAE TR T — R AL T B HOh AR A
AL T — BT Agent feJ) i AE A 1SS R 1R,

USRI T4 1 D S 9 15 BEE A 5 45 1 Pk Pk % 0L
P JE e il s IR 2, » AR SC 2 Y B4 75 36 00 T AR £k 1
PR AT 55 73 Be B BE 114 i 458 72 ) » B 45t 42 o ] LA o
TR REK i Agent I [] LA L Agent & AF 802 1Y
R & AT 55 0 PH 2 O XU . 25 4% & i 5t 4% i A
Je A i e AT LS 5 I 40 A — > ELAE R AR
kAR I PR B I RE )

7 HRIE

AR CHETFAT 557 5K ECA B4 A Al Agent R
71 ECA MU A 45 2 LT —Fh Agent MRE S A 15
BE IR T R A R B0 FT Agent B8 ) A 15 B
AT 55 43 BE B3 7. TR AT 55 @5 3Rk ECA U 4 &
WA 38 T Agent $UATIZAT 55 iF 4 20040 1)
£, Agent fiEJ7 ECA JLIU £ & v i 4% 1R 101 35 3k
T Agent AJ DLBCHE 7R BT LA, BE 7 ECA BN
St B AT DL Agent 3 A M HE B C BRI
20 Uh B 58 S ME BE . AT 55 45 58 I S (R AR T A, 75 2
Agent iR AT B2, Agent S AR 1 JIF & 5 25
K AMEREE &l . Uk, 38 T4 5 R i Z [
KFE X Agent WIRETT AT BE AL AT DL 4 b 18
/R Agent PRFEAT S5 90, 1M H . 3T Agent RE T
F A5 BT 43 e AT 45 BT LA £k 1) AT 45 B Agent A
A5 2 kAT 55 4 5.2 TR XU

H hy fe 3 ECA B 5K 41 4k Fn 4% AR 2 — A4
AgentXF A5 il A B B SR BT T AR UE
eI AGEMITEE AXCBRERE TN IA
Agent#R LAY, B A 2 B0 il o B 8. X T
AL RS Agent, T 55 43 il & 56 7T LAR FH B 45 50
TN 5T 4 3

I JE EAF T8 L G R O E B R e 7 — D ELE R
FEAR AT B4 A SO T RE ) AL AT
S5 FLS AR IE L R AR SN A BT
AR T LB EE R A AR SOl B R I Sk
R YR A A A T B R 25 R AR 5L A
i B A B 45 B AT 55 43 T — 4> 22 IR 3 e o ) f.
F 3 22 PR R PSR I AT: 55 0 B AL 2 A BF 90 1E 7E
GEioR 3

& % x #

[1] Shehory O, Kraus S. Methods for task allocation via agent
coalition formation. Artificial Intelligence, 1998, 101(1-2) .
165-200



11

BT 4E . BT Agent B8 B AR B HYAE 55 23 B 0] BELAT 52 1929

[2] Lau H C, Zhang L. Task allocation via multi-agent coalition
formation: taxonomy, algorithms and complexity//Proceed-
ings of the 15th IEEE Conference on Tools with Artificial
Intelligence (ICTAI'03). Sacramento, California, USA, 2003 ;
346-350

[3] Matthias K, Andreas G. Dynamic coalition formation among
rational agents. IEEE Intelligent Systems, 2002, 17(3):
42-47

[4] Kahan J P, Rapoport A. Theories of Coalition Formation.
Hillsdale, New Jersey: Lawrence Erlbaum Associates Pub-
lishers, 1984

[5] Osborne M J, Rubinstein A. A Course in Game Theory.
Cambridge, Mass. : MIT Press, 1994

[6] Griffiths N, Luck M. Coalition formation through motivation
and trust//Proceedings of the AAMAS'03.
Australia, 2003.: 17-24

[7] Ramchurn S D, Jennings N R, Sierra C, Godo L. Devising a
trust model for multi-agent interacts using confidence and
reputation. Applied Artificial Intelligence, 2004, 18(9-10) .
833-852

[8] Fan Xiao-Cong, Xu Dian-Xiang, Zheng Guo-Liang. Self-con-
fidence degree of agent’s behaviors and its revision rules.
Chinese Journal of Computers, 1998, 21(1): 40-46 (in Chi-

nese)

Melbourne,

ZENG Guang-Zhou, born in 1947,
professor, Ph.D. supervisor. His re-
search area includes CSCW, intelligent
computing , mobile computing and work-

flow technology.

Background

The contract net protocol is a key mechanism in solving
the cooperative work and has been widely used in the multi-
agent systems, but there is no guarantee that a contracted
agent will actually make the task successful and a mean to
avoid partner selection risk for task manager is very impor-
tant. At present, the most approaches for decreasing risk in
selecting partners are evaluating the cooperative results and
providing some trust revising rules to fit experience chan-
ging. As we known, agents cooperate usually go through
three main phases: Task allocation, task execution and re-
sults evaluation. Therefore, acquiring trust degree of part-
ners by evaluating the cooperative results was essentially a
feedback control strategy, it only useful in next times and the
cooperation opportunity for the agent who has no interaction
with task manager may be missed.

Can the task manager not only decrease his risk but also
allow the fresh agent to join cooperation in current task allo-
cation phase? The answer is formative and providing a meth-
od to help the task manager is our pursuit aim. A kind of
agent ability confidence and task allocation algorithm based
on the agent ability confidence using contract net protocol are

given in this paper. The basic idea is that agent ability confi-
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dence can be revealed by the ratio of required payoff of the
task and commitment of the agent to that task using ECA
rules in bidding manner. The ECA rule is easy to represent
so that ability confidences for an agent and the coalition
formed by agents are easy to calculate. The main contribu-
tion of this paper is that the method puts the agent confidence
concept into a computational model and the risk of partner se-
lection can be avoid in current task allocation phase and allow
the fresh agent to take part in the cooperative work.
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ting workflow system, the traveling path is consisting of
work places which represent enterprises or organizations,
and the workflow manager must allocate tasks among partici-
pation in a safe way before process can be started.

On the project of migrating workflow research, the au-
thors have proposed a migrating workflow framework and
some methods for supporting workflow management such as

navigation, communication, security, service awareness, etc.



