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Abstract

Automated manufacturing systems (AMSs) can process various products
according to a predefined sequence of operations. However, the system may
stop partially or completely because of deadlock problems, which occur due to
limited number of resources and lead to incomplete operations. As a result,
handling deadlock problems in industrial systems is very important to ensure
correct, efficient, and reliable industrial processes and to avoid performance and
product deterioration that can harm human health. Several approaches,
concerned with solving deadlock problems, have emerged. Many of which use
Petri Nets that provide stable control over manufacturing systems and are
considered a suitable tool for scheduling and deadlock analysis. In this paper,
two separate deadlock-handling mechanisms are proposed based on Petri Nets
and artificial intelligence using an intelligent external observer. The first
mechanism depends on identifying deadlock states based on the current state of
the Petri Net and the required transition. On the other hand, the second
mechanism depends on the last fired transitions by predict if the transition will
lead to a deadlock problem. The research validated the possibility of processing
deadlock using artificial intelligence techniques, which ultimately reduces the
structural complexity of Petri Net compared to previous literature and maintains
the required states of the system.
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