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Robust Control of Flexible Assembly Systems Based on Petri Nets

CHI Xu,HE Xiao
('School of Computer Science and Technology ,China University of Petroleum (East China) ,Qingdao 266580 ,China)

Abstract; We concentrate on the robust deadlock control problem of flexible assembly system ( FAS) with unreliable flexible assembly
system to ensure that the system should resume normal production without blocking when the faulty resources are recovered,i. e. , not
only can the system be kept away from deadlock in the absence of faulty resources,but also ensure the smooth production of the system in
the presence of unreliable resources. Firstly,the Petri net model with unreliable resources FAS is established to simulate the operation of
the whole system and the failure and recovery of resources. Secondly, according to the control objective of the system, a deadlock
avoidance strategy satisfying the robustness is designed by the proposed process advanceable algorithm and the improved banker’ s
algorithm,and then two examples are used to validate the validity of the designed robust control strategy. Finally, comparative

experimental results show that the number of reachable identifiers obtained by the deadlock control strategy proposed is 30 710, which is
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significantly more than that of strategies of other papers,and is superior in terms of permissibility.
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WM, [ty )y [t ) M UFRERI M- BRI M & AR T 7
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BT 53 3, RIS AT e AR 2 2 AH N Y 2 15C 1 20 A
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1. Ifp, Al p, RER—AFERT
2. Return ( True, M,) ;
If p, JE— TG 8 e BT
Forp, e’ (p,)&&p, € P
Forp € K(p,)
IfM,(p) > 0 Then
(flag, M, ) = PCA ((N,
If flag = = true Then
. M, = M, ;break;
10. If %FwKW o« e L(p,) HHBR M [7(a))
11. Then M,[7(a) M, ; M, = M, ;
12. Return PCA ((N, , M) , M, ,p, ., p,) ; / * p, ==
o PSR —APERT %/
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W Troe, W B2 0T o, 772 1k, B B A 10 V5 U6
AVAILABLE = [0,0,1,2,1,1,1] +[1,0,0,0,0,0,0]
=[1,0,1,2,1,1,1],A,(M,)=ta,,a,}/a, =a, , [7]
BT ARHERE o, WKL, A,(M,) =D o ,” = {p,, pst
7m(M,)(a,)=p & A,(M,) , m(M,)(a,) =p; ¢
Ay (M) Wt e p(My) o tt,(re) st ()P C U

rePhaeU(r)
() () | B Ep (M) = 1y 1,(r) 1) |
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+r b, oy e+, WUBTES IR g BT UR KRR
M, [t (re) M, =2p, +p, +p, +2pg +1, +71, +15 +
p(re) +r oM [t,YM, =p, +p, +Ps + P, + P, + 2D +
ry +p,(rs) +r,, AVAILABLE =[0,0,1,0,0,0,1],
E(M,)={t,| . PITFIE MRBA ((N, , M) , M, ,
AVAILABLE ) 3% A, (M) = {a, , q, ,qa, ,a, ,
2a, | o t," = ip,.pst (M) (a,)=p, € A,(M,) ,
7(M,)(a,) = p; € A (M), W 1 ¢ p(M,) o
ig(rg) 1, (r) b € Yo ft,(2),15(2)}, & b

p(My) = {1,(r) stu(r) ] .
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