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Abstract

The flexible job shop scheduling problem is one of the most challenging and important
production scheduling problems and is widely applied across many industries. Due to the
vast number of possible solutions, finding an optimal solution for medium- and large-scale
instances within a reasonable time is not feasible, classifying FISP as an NP-hard problem,
for which metaheuristic algorithms are highly effective. This study proposes a novel hybrid
metaheuristic approach aimed at optimizing FISP by enhancing the initial population to
reduce the total completion time in production systems. The proposed hybrid algorithm
integrates two metaheuristic techniques Genetic Algorithm (GA) and Tabu Search (TS) to
create an improved solution method. The improved algorithm focuses on generating a
refined initial population by leveraging the tabu list obtained from TS as the initial
population for GA. Previous studies have not addressed the creation of a suitable, enhanced
initial population through the combination of these algorithms. First, the mathematical
model of the problem is presented. Then, the algorithms are implemented in MATLAB, and
their performance is evaluated by solving FISP instances of various sizes. The results
indicate that the proposed algorithm, through the refinement of the initial population,
outperforms the two base hybrid algorithms (GA and TS) as well as the Particle Swarm
Optimization (PSO) and Ant Colony Optimization (ACO) algorithms.

Keywords: Flexible Job Shop Scheduling, Genetic Algorithm, Tabu Search Algorithm,
Time Complexity, Friedman Statistical Analysis
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