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Abstract

Recently, simulators are often utilized to regulate design factors in manufacturing systems. In order to

decide the design factors without trial and errors, efficient optimization algorithms are required.
We compare eight optimization algorithms such as simulated annealing, tabu search, and genetic algo-

rithms, by applying them to areal tandem production line. Furthermore, we propose an algorithm which

mixes the simple genetic algorithms with evolution strategies. This paper illustrates the numerical results on

the performance of the above agorithms.
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Table 1 Coefficient cost and expected throughpuit.

Machinel | Machine2 | Machine3 | Machine4| Machine5 | Machine6 | Buffer | Expected Throughput
Casel 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Case2 1.0 0.95 0.97 1.0 1.0 0.15 | 1.0 0.94
Case3 1.0 3.2 0.22 0.47 1.0 1.15 | 1.0 1.06
Cased 1.0 2.95 0.22 0.47 1.0 1.15 t 1.0 1.06
Cased 0.7 0.5 0.41 0.11 1.13 1.15 | 0.1 1.39
Caseb 3.5 0.2 0.39 1.63 0.05 0.45 | 0.1 1.02
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Table 2 Decision of parameters of optimization
methods.

(a) Length of Tabu List

Length of Tabu List
200 T 400 T 600 T 800 [ 1000 ]
The Number Ofl 1000} 74.7 | 75.6 | 75.8 | 73.5 | 68.2

Simulation  }

Replications , 2000 79.3 | 80.9 | 81.5 79.2 | 75.3

(b) The Rate of Crossover of Genetic Algorithm
The Rate of Crossgver_ (%?_ _
06 Jo7 Jos Jog 1o
' 400 | 48.18|50.62{51.92 52.38] 49.53
‘The Number of }
Simulation 1000 | 80.45 | 82.12 | 84.27 [ 84.32 85.18

Replications
94.23194.92196.50 [ 95.88 1 96.43

12000

(c) The Rate of Mutation of Genetic Algorithm
e oot uaion®) |
0.001] 0.01| 0.05]| 0.1 J0.15] 0.2

400 |52.93|53.05|53.05]52.48]51.92}51.87

|

The Number of}
Simulation IlOOO 70.42]75.97182.05182.78|84.27|83.22

Replications

12000} 71.37]85.07|94.43|95.40]96.52] 95.65
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Fig. 1 Result of each experience.
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Fig. 2 Comparison of optimization schemes.
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