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Scheduling of a Flow Shop with Setup Time
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Abstract

Flow shop scheduling problem involves processing several jobs on common facilities where a setup time
is incurred whenever there is a switch of jobs. Practical aspect of scheduling focuses on finding a near-
optimum solution within a feasible time rather than striving for a global optimum. In this paper, a hybrid
meta-heuristic method called tabu-genetic algorithm(TGA) is suggested, which combines the genetic
algorithm(GA) with tabu list. The experiment shows that the proposed TGA can reach the optimum solution
with higher probability than GA or SA(Simulated Annealing) in less time than TS(Tabu Search). It also shows
that consideration of setup time becomes more important as the ratio of setup time to processing time

increases.
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Fig. 1 Genetic Algorithm

2.2 = Simulated Annealing (SA)
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2.3 Tabu Search (TS)
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Fig. 4 Tabu-Genetic Algorithm
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Fig. 6 Influence of setup time on job assignment
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Table 2 Processing time for 5 Job/4 Machine problem

Machine

Job M1 | M2 | M3 | M4
J1 30 | 28 | 42 | 25
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J3 25 | 31 | 30 | 33
J4 38 | 42 | 18 | 32
J5 29 | 32 | 29 | 28

Table 3 Setup time for 5 Job/4 Machine problem
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Table 4 Processing time for 12 Job/12 Machine problem
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Table 5 Setup time for 12 Job/12 Machine problem
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Table 6 Performance index in 5 Job/4 Machine problem

. Probability for
Algorithm convergence Elapsed time
GA 100% 0.2805 sec.
SA 100% 0.1636 sec.
TS 100% 0.7265 sec.
TGA 100% 0.2667 sec.
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Table 7 Performance index in 12 Job/12 Machine problem
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GA 79% 0.763924 sec.
SA 76% 0.620658 sec.
TS 95% 9.925749 sec.
TGA 83% 1.280361 sec.
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