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A Symbiotic Evolutionary Algorithm for Balancing and
Sequencing Mixed Model Assembly Lines with Multiple

Objectives

Yeo Keun Kim** - Sang Seon Lee**

m Abstract =

We consider a multi-objective balancing and sequencing problem in mixed model assembly lines, which is important
for an efficient use of the assembly lines. In this paper, we present a neighborhood symbiotic evolutionary algorithm
to simultaneously solve the two problems of balancing and model sequencing under multiple objectives. We aim to
find a set of well-distributed solutions close to the true Pareto optimal solutions for decision makers. The proposed
algorithm has a two-leveled structure. At Level 1, two populations are operated : One consists of individuals each
of which represents a partial solution to the balancing problem and the other consists of individuals for the sequencing
problem. Level 2, which is an upper level, works one population whose individuals represent the combined entire sol-
utions to the two problems. The process of Level 1 imitates a neighborhood symbiotic evolution and that of Level
2 simulates an endosymbiotic evolution together with an elitist strategy to promote the capability of solution search.
The performance of the proposed algorithm is compared with those of the existing algorithms in convergence, diversity
and computation time of nondominated solutions. The experimental results show that the proposed algorithm is superior

to the compared algorithms in all the three performance measures.

Keyword : Mixed Model Assembly Lines, Balancing and Sequencing Problem, Multiobjective
Evolutionary Algorithm, Symbiotic Evolutionary Algorithm, Pareto Optimal Solutions
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