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ABSTRACT

This dissertation exploits two reliability issues pertaining to automatic manufacturing systems（AMS）: the reliability of the manufactured products and the reliability of the equipment.

In studying the product reliability, we model the system as an open queueing network and derive the relationships between inspection rates and operational characteristics of the AMS. It deals with the working, reworking, partial scrapping and in-process inspection issues. To maximize profit of the system, we derive the inspection rate for each cell, which is solved by a revised genetic algorithm (GA). The GA used herein has two major characteristics. First, the probability of mutation is variable rather than fixed in processing the search. Second, a specified mutation operator with calculating decoded values is proposed according to the status of the solution. These modifications enhance the efficiency and accuracy of the algorithm in empirical experiments.

These approaches provide guides and reference sources for operation managers and industrial practitioners involved in design and planning problems of in-process inspection and maintenance float systems for the AMS. It also serves as an alternative to dealing with the intricate issues existing in complex stochastic models. 
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