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Balancing and collaborative optimization of two-sided U-type

assembly line with multi-constraint

JIAO Yu-ling, DENG Xue, LI Lin, LIU Wen-jia,ZHANG Tian-ze, CAO Nan
(College of Transportation, Jilin University, Changchun 130022, China)

Abstract: Aiming at the efficiency improvement and layout optimization of the assembly line, combined
with the advantages of the two—sided line and the U-type line, a collaborative optimization model of two-
sided U-type assembly line is proposed. A new design with P — / partition layout is defined to simplify the
balancing system of two—sided U-type assembly line balancing problem. Considering the task orientation
and time sequencing in cross—workstation, to minimize the number of positions as the primary objective and
minimize the number of workstations as the secondary objective, the mathematical model of two—sided U-
type assembly line balance multi— constraint is established. And a heuristic algorithm based on multi-level
priority rules is proposed to solve the model. 20 classic examples are calculated. The results of the heuristic
algorithm are compared with the results of the modified particle swarm optimization algorithm and the bi-
objective integer programming model method. The number of optimal results accounts for 95% , which

verifies that the collaborative optimization model and algorithm are reasonable, and provides a useful
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reference for the modeling and solution of two—sided U-type assembly line balancing.

Key words: logistics engineering; two-sided U-type assembly line balancing; heuristic algorithm of a

multi-priority rule; collaborative optimization; partition layout
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Fig.1 Two-side U-type assembly line layout diagram
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Table 4 Summary of calculation results and indicators
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