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Petri nets decoupling control for linear time-invariant systems
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Abstract: It is increasingly common for Petri nets to combine with modern control theory and to be applied to contin-
uous system performance analysis, such as controllability, observability and stability. However, Petri nets are rarely used
in system decoupling control. The formal definition of one new class of Petri nets called generalized continuous cyber net
system is developed. A generalized continuous cyber net system model for a linear time-invariant system is depicted and
its equivalence with state space description model is analyzed. Based on the state feedback dynamic decoupling principles,
a new decoupling control method for linear time-invariant systems is explored by using the Petri nets model structures.
Graph traversal algorithms are used in this method, which can effectively determine whether the coupling system can be
decoupled and achieve the decoupling control rule, thus avoiding a large number of matrix operations in the traditional
decoupling control methods. Two application examples are given.
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Fig. 1 The sketch map of generalized cyber net system
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Fig. 3 Generalized continuous cyber net system model of

linear time-invariant system
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Fig. 4 Generalized continuous cyber net system model

in Example 1
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Table 1 Paths in the model in Fig.4
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Fig. 5 The sketch map of mechanical displacement system
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Fig. 6 Generalized continuous cyber net system model of
mechanical displacement system
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6 45w iE(Conclusions)
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FHPetri [ K T 1) 7 U R IR 58 8 1) SR N 4 ol 2 1) ¢
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ZRYHE, ISR A RS Petri M 2 5 4.
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