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Non-blocking Supervisor Design for Flexible Manufacturing Systems
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(School of Electro-mechanical Engineering, Xidian University, Xi’an 710071, China)

Abstract We developed a novel deadlock prevention policy for Petri nets that can model concurrent execution of manu-
facturing assembly processes in FMS (Flexible Manufacturing Systems) through a class of nets, called G-systems. A
relevant property of the system behavior is to be non-blocking,i. e. ,from any reachable state,a desirable state can be al-
ways reached under supervision. Firstly, monitors were added to ensure the controllability of elementary siphons of Petri
nets, then the controllability of dependent siphons was ensured by properly selecting the control depth variables of ele-
mentary siphons, which can be obtained by linear programming techniques. Compared with the existing policies, the ad-
vantages of oufs are that a much smaller number of monitors are added and unnecessary iterative processes are avoided.

Control policy referring to rearrangement of output arcs of the monitors can ensure more permissive behavior and simple

structure based on the non-blockingness of the system.
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