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Two-Stage Hybrid Pareto Ant Colony Algorithm for Multi-Objective
Flexible Job Shop Scheduling

ZHAO Boxuan. GAO Jianmin, CHEN Kun

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Multi-objective flexible job shop scheduling can be divided into two sub-problems,
namely job assignment and sorting, which are often multi-objective optimization problems.
Aiming at this situation, this paper presents a layered Pareto optimization frame for multi-
objective flexible job shop problem and proposes a two-stage hybrid Pareto ant colony algorithm
for multi-objective operation assignment (OA) and operation sequencing (OS) sub-problems.
Embedding multiple scheduling rules in GT algorithm is used to evaluate and filter the assignment
solutions. The global optimal non-dominated front of the original problem is obtained by
scheduling optimization as the elite archive of assignments. Each Pareto ant colony algorithm is
combined with the neighborhood search strategies related to different objectives. The co-
evolutionary can obtain high-quality solutions to multi-objective FJSP. Finally, by solving four
benchmark instances considering minimizing the mean weighted tardiness time, the effectiveness

of the method is testified. The simulation results show that the layered Pareto optimization frame
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helps to reduce complexity of the problem, and compared with other literatures, the proposed

algorithm can obtain the Pareto non-dominant solutions of each instance, providing a new way for

solving complex multi-objective scheduling problems.

Keywords: multi-objective flexible job shop scheduling; layered Pareto optimization; two-stage

Pareto ant colony algorithm; neighborhood search
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