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#5070396421: MAJOR INDUSTRIAL ENGINEERING

KEYWORD: ASSEMBLY LINE BALANCING / MIXED-MODEL U-LINE / MULTI-

OBJECTIVES / GENETIC ALGORITHM / EVOLUTIONARY ALGORITHM
PANUWAT OLANVIWATCHAI: APPLICATION OF MEMETIC ALGORITHMS FOR
MULTI-OBJECTIVE BALANCING PROBLEM ON MIXED-MODEL U-SHAPED
ASSEMBLY LINE IN JIT PRODUCTION SYSTEMS. ADVISOR: ASSOC.PROF.
PARAMES CHUTIMA, Ph.D., 691 pp.

This research studies a new algorithm called Combinatorial Optimization with
Coincidence Algorithm (COIN) which is developed with a Memetic algorithm. The
objective is to find a solution for multi-objective balancing problem on mixed-model
u-shaped assembly lines in JIT production systems.

We consider three objectives including minimum number workstations, minimum
work relatedness and minimum workload smoothness. We compare efficiency of COIN
with two popular and effective algorithms, a Genetic Algorithm (NSGA-II) and Memetic
Algorithm (M-NSGA-II) in problems that contain 19, 36, 61, and 111 tasks.

Four key performance indicators are selected for assessing results, Convergence
to the Pareto-optimal set, Spread to the Pareto-optimal set, Ratio of Non-Dominated Solution,
and algorithm'’s processing time. We find that in small sized problems, 19 and 36 tasks,
Memetic algorithm (M-NSGA-II) gives the best results. However, in case of large sized
problems, 61 and 111 tasks, applying COIN with Memetic algorithm gives us the best
solutions. Especially, in a problem with 111 tasks, this leads us to the optimal solution

which uses only 14 workstation.
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Academic Year: 2008
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