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A Study on Single Machine Scheduling with a Rate-Modifying
Activity and Time-Dependent Deterioration After the Activity

Byung Soo Kim* - 'Cheol Min Joo**

m Abstract m

We consider the single machine scheduling problem with a rate-modifying activity and time-dependent deterioration
after the activity. The class of scheduling problems with rate-modifying activities and the class of scheduling problems
with time-dependent processing times have been studied independently. However, the integration of these classes
is motivated by human operators of tasks who has fatigue while carrying out the operation of a series of tasks.
This situation is also applicable to machines that experience performance degradation over time due to mal-position
or mal-alignment of jobs, abrasion of tools, and scraps of operations, etc. In this study, the integration of the two
classes of scheduling problems is considered. We present a mathematical model to determine job-sequence and
a position of a rate-modifying activity for the integration problem. Since the model is difficult to solve as the size
of real problem being very large, we propose genetic algorithms. The performance of the algorithms are compared
with optimal solutions with various problems.

Keywords : Rate-Modifying Activity, Time-Dependent Deterioration, Scheduling, Genetic
Algorithm
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