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A Multiobjective Process Planning of Flexible Assembly Systems
with Evolutionary Algorithms

Kyoung Seok Shin - Yeo Keun Kim

Department of Industrial Engineering, Chonnam National University, Gwangju, 500-757

This paper deals with a multiobjective process planning problem of flexible assembly systems(FASs). The FAS
planning problem addressed in this paper is an integrated one of the assignment of assembly tasks to stations and
the determination of assembly routing, while satisfying precedence relations among the tasks and flexibility
capacity for each station. In this research, we consider two objectives: minimizing transfer time of the products
among stations and absolute deviation of workstation workload(ADWW).

We place emphasis on finding a set of diverse near Pareto or true Pareto optimal solutions. To achieve this,
we present a new multiobjective coevolutionary algorithm for the integrated problem here, named a
multiobjective symbiotic evolutionary algorithm(MOSEA). The structure of the algorithm and the strategies of
evolution are devised in this paper to enhance the search ability. Extensive computational experiments are
carried out to demonstrate the performance of the proposed algorithm. The experimental results show that the
proposed algorithm is a promising method for the integrated and multiobjective problem.

Keywords: flexible assembly systems, process planning, multiobjective optimization, multiobjective evolutionary
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Prob. 1 19 3 4
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Prob. 7 45 4 6
. Prob. 8 45 4 7
Kilbrudge and Wester Prob. 9 45 5 5
Prob. 10 45 5 6
Prob. 11 45 5 7
Prob. 12 61 4 6
Prob. 13 61 4 7
Kim Prob. 14 61 5 7
Prob. 15 61 5 8
Prob. 16 61 6 8
Prob. 17 61 6 9
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problem Ny Ny N yn N yiun N v probability
Prob. 1 8.4 53 3.3 (51.3%) 2 (48.7%) 0.779
Prob. 2 7.6 5.8 3.6 (49.3%) 7 (50.7%) 0.873
Prob. 3 9.5 6.5 7 (57.0%) 6 (43.0%) 0.160
Prob. 4 8.3 6.4 1 (53.9%) 5 (46.1%) 0.465
Prob. 5 10.8 7.0 . (55.0%) 2 (45.0%) 0.329
Prob. 6 13.7 11.5 16.2 12.5 (77.0%) 7 (23.0%) 0.000*
Prob. 7 15.8 16.6 19.3 14.2 (73.4%) 1 (26.6%) 0.000*
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Prob. 16 12.7 16.9 19.1 11.6 (60.7%) 5 (39.3%) 0.000*
Prob. 17 15.9 18.6 24.7 14.4 (58.3%) 10‘3 (41.7%) 0.004*
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