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A Q-learning-based NSGA-II algorithm for flexible assembly job shop
lot-streaming scheduling problem with transportation constraints

WU Xiu-lit, WANG Shi-lu
(School of Mechanic Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Sublot processing, transportation, and component availability for assembly are closely coupled in flexible
assembly job shops. However, existing studies have paid limited attention to the joint consideration of sublot flow,
transportation resource allocation, and assembly synchronization constraints. To address this gap, this study investigates
the lot-streaming scheduling problem in a flexible assembly job shop with transportation constraints (FAJSP-LS-T). An
integrated scheduling model is developed to incorporate limited transportation resources and lot-streaming decisions. A
hybrid optimization algorithm combining (Q-learning with the NSGA-II is proposed to adaptively guide the selection of
crossover and mutation operators. Local search operators are further incorporated to enhance exploitation along the
Pareto front. Experimental results demonstrate that the proposed algorithm significantly outperforms conventional
multiobjective evolutionary algorithms in minimizing makespan and energy consumption. This study provides a
theoretical basis for efficient scheduling through the integration of production and logistics.
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