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A Variable Neighborhood Search Algorithm for Solving Two-sided Assembly

Line Balancing Problem with Sequence-dependent Setup Times

YANG Wucheng, CHENG Wenming
(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To efficiently solve the two-sided assembly line balancing problem with sequence-dependent setup times, an
effective and simple variable neighborhood search algorithm is proposed.To enhance the diversity of the variable
neighborhood search algorithm and avoid generating too many replicated solutions, four precedence based neighborhood
structures are designed, which include swap, insert, crossover and mutation operators. The search space of the four
structures are getting larger successively to enhance the searching ability of the local search. What's more, a task
permutation decoding and coding method are adopted based on the features of assembly lines. For decoding, a side which
has larger capacity is preferred to be selected. Some new heuristic objectives were added to speed up the convergence of the
algorithm. When all tasks have been assigned, an adjustment for final mated workstation is made. The proposed algorithm is
firstly applied to solving the two-sided assembly line balancing type-1 problem without considering the setup times and then
two-sided assembly line balancing type-1 problem with sequence-dependent setup times is solved. A comprehensive
comparative study is conducted and the results demonstrated that the proposed variable neighborhood search showed
superiority performance over the compared ones.
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Figure 1 An example of two-sided assembly line
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Figure 2 An example of sequence-dependent setup times
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Figure 3 An example of encoding method
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Figure 6 An example of generating feasible initial solution
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Table 1 Comparison results of TALBP-1

AL
P CT
ACO TS p-ACO VNS
381 8 8 8 7*
435 7 7 7 7
P65
490 6 6 6 6
544 6 6 5 5
357 9 8 8 8
408 8 7 7 7
P148
459 7 6 6 6
510 6 6 6 6
1322 11 11 11 10*
1510 10 9 9 9
1699 8 9 8 8
1888 8 8 8 7*
P205 2077 7 7 7 6*
2266 7 7 7 6*
2454 6 6 6 6
2643 5 6 5 5
2832 5 6 5 5
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