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Batch scheduling algorithm for flexible machining and assembly
job shop when the machine breaks down

LIU Dong, SONG Yuchuan, YANG Yunfan, LEI Qi
(State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqing 400044, China)

Abstract: To solve the problem of low resource utilization in traditional independent scheduling of machining and as-
sembly by stages, the machining and assembly are simultaneously scheduled. An improved genetic algorithm is de-
signed to solve the problem by considering the batch and sublots of the workpiece. First, a mathematical model is estab-
lished to minimize the maximum completion time. According to the problem characteristics, a neighborhood structure
with the workpiece’s last process is proposed, which enhances the local searching ability of the algorithm and improves
the overall solution quality. Furthermore, a hybrid greed decoding method based on the load balancing of assembly
equipment is designed to complete its selection. Considering the characteristics of machine breakdown in a real work-
shop, a corresponding response strategy and chromosome changing rule are introduced to solve the dynamic scheduling
problem. Finally, the feasibility and effectiveness of the proposed algorithm and strategy for solving the problem are
verified by example analysis.

Keywords: flexible assembly job shop scheduling; sublots and batches; machine breakdown; dynamic scheduling; local

search; genetic algorithm; completion time; hybrid greed decoding
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