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Abstract: Aiming at the forbidden state problem of Petri nets with uncontrollable transitions, a controller synthesis method based on
integer linear programming is proposed, which is suitable for any ordinary Petri nets model. Firstly, according to the structural
characteristics of Petri nets, a set of constraint conditions that all uncontrollable transitions should satisfy is constructed. Secondly, the
given linear constraints are converted into admissible linear constraints by solving the integer linear programming problem. Finally, the
invariant method of the library is used to design the controller and integrate the converted constraints into the Petri net. The experimental
results show that the proposed method is simple and efficient, and can be used as a reference for the forbidden state monitoring in the
actual automatic manufacturing system.
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K3 P Petri B (N* ,m )
Fig. 3 Closed-loop Petri net (N ,m, )
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Fig.4 Schematic diagram of processing equipment for a part
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Fig.5 Petri net model (N,m,) of a part processing equipment
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Fig. 6 Closed-loop Petri nets (N* ,m, )
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Table 4 The reachable state of the model shown in Fig. 5

NS FRIR R FRif

my,  (2,0,0,0,0,0,0,0)" m, (1,1,0,0,0,0,0,0)"

m, (0,2,0,0,0,0,0,0)"  my (1,0,1,0,0,0,0,0)"
m,  (1,0,0,0,1,1,0,0)" mg (0,1,1,0,0,0,0,0)"
ms  (0,1,0,0,1,1,0,0)" m, (1,0,0,1,0,0,0,0)"
mg  (1,0,0,0,0,1,1,0)"  my (1,0,0,0,1,0,0,1)"
my, (0,0,2,0,0,0,0,0)" my (0,1,0,1,0,0,0,0)"

m, (0,0,1,0,1,1,0,0)" m;
my  (0,1,0,0,0,1,1,0)" mis

(0,0,0,0,2,2,0,0)"
(0,1,0,0,1,0,0,1)"

myg (1,0,0,0,0,0,1,1)" my (0,0,1,1,0,0,0,0)"
myg  (0,0,0,1,1,1,0,0)"  my (0,0,1,0,0,1,1,0)"
my  (0,0,1,0,1,0,0,1)"  my (0,0,0,0,1,2,1,0)"
my  (0,0,0,0,2,1,0,1)"  my (0,1,0,0,0,0,1,1)"
my  (0,0,0,2,0,0,0,0)T  mys (0,0,0,1,0,1,1,0)7
my  (0,0,0,1,1,0,0,1)" my (0,0,1,0,0,0,1,1)"
my  (0,0,0,0,0,2,2,0)T  my (0,0,0,0,1,1,1,1)"

my (0,0,0,0,2,0,0,2)"  my
ms, (0,0,0,0,0,1,2,1) ms;
msy  (0,0,0,0,0,0,2,2)"

(0,0,0,1,0,0,1,1)"
(0,0,0,0,1,0,1,2)"
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Fig.7 Fig. 5 shows the model reachability

identification simulation results
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Table 5 Reachability state of closed-loop
Petri net (N* ,m, )
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Fig. 8 Fig. 6 simulation result of model

accessibility identification
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