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Exploring the Modeling Method of Multi-Agent Systems

Yao Li  Zhang Weiming Wang Hao
(Department of Systems Engineering and M athematics, NUDT Changsha ,410073)

Abstract T his article presents an approach to study the modeling of multi— agent systems (M ASs) by integrating
organization theory. T he paper discusses the modeling method of analyzing and designing the M ASs, from macro to mi-
cro , at different abstract layers of the whole organization , agent, and concurrent action, and describes in detail three
abstract models about the System organization model, agent conceptual model, and distributed cooperative solving mod—
el for designing the M ASs.
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Org— model= < Org— struc, Org— metaphor> (1)
Org— struc= < @ Role, Responsibility, Goal, Co— relation, Q> (2
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Org— metaphor = < Knowledge— distri— strat, Task - distri— strat, Coordination— control-
strat,

Communication— strat, Conflict— reconcile— strat, Reliability— strat> ( 3)

2

Org— model (Org— struc) (Org— metaphor) ;
Org— struc ,
Org— metaphor Org— struc
1.2
M ASs (2)
M ASs )
<2} ,
D= {A1,A>, , An}
Ai(i< n) ,
Role
Role = {roli, rols, , rol 4
roli( 1= i< m)
Responsibility , Role & Aml"(A ® roli Role)
A rol: , A
Capacity(A) = {A™1, 4", AT (1 L, 62, ir< m)
capacity(A) A ,
Responsibility = Capacity(A1)  Capacity(A4 2) Capacity (A »)
= Z Capacity (A1) = {AT", AV, A2, | )
1
Goal
Goal = {g1, g2, , g
gi(i< k) ,
Responsibility(gi) = {AI", A", AT AT} (1< i< k1< 1,5 n)
’ k
z Responsibility (g/) S Responsibility
1
Co— relation:
Responsibility
P P
Co — relation = lRel,- = I(Pi D)
= i=
, Pi , Di ,(Pi+ D)) {x =«
DL X PL}
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M ASs , (global coherence) M ASs ,
M ASs ,
(graceful degradation) '
(3) :a)Knowledge— distri— strat: ,
: @ ;@ ;® ;@
b) Task— distri— strat: ,

B

— Control - strat:

: O

d) Communication— strat:

B

cile— strat: ,

f) Reliability — strat:
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Agent— modela:

; ¢) Coordination
;@ ;® ; @

2 2

e) Conflict— recon—

10) ;@ 16)

Von Neumann

2

Org— model Ai , MAS

MAS - System = N d11_[/‘1( Org — model) Agent — models ]
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Agent— models, = < D,I,K,Local — solving, Coor — control, Comm, Percep, Contri — reconcile >

A gent— model A HAL.(Org— model)

:D, K, I: Ai ; Local- solving: Ai
; Coor— control: Ai ; Comm: Ai ; Percep: Ai
Q ; Contri— reconcile: Ai
HAl_(Org— model) Ai
2.2
MASs ,
® ;@
. :® ,
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