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Research on Distributed Workshop Scheduling Based on Improved Deep

Reinforcement Learning
Zhou Wen-hao', Ji Xiao-yuan', Li Hai-long', Hou Ming-jun', Chen Fa-yuan', Yin Ya-jun' and
Zhou-Jianxin!
(1.School of Materials Science and Technology, Huazhong University of Science and Technology, National Key Laboratory of
Materials Forming and Mold Technology, Wuhan 430074, China)

Abstract: The master scheduling of multi workshop distributed production is one of the main
challenges in scheduling. In response to this, this article proposes a three objective distributed casting
workshop optimization model with fuzzy processing time, with the optimization objectives of
minimizing order advance/delay penalties, minimizing global maximum completion time, and
minimizing workshop load distribution. The model is solved using an improved deep reinforcement
learning algorithm. In the algorithm, an intelligent agent is established with the workshop and
castings as the overall environment, and its state is described by orders, workshops, and task queues.
The action space is composed of task allocation and the Cartesian product of the workshop, and a
reward mechanism is set according to the objective function. Meanwhile, a double-layer dueling
network is adopted to replace traditional neural networks. Finally, the results obtained were
compared with those of the improved particle swarm algorithm, and it was found that the proposed
deep reinforcement learning had overall performance comparable to or even better than the improved
particle swarm algorithm.

Keywords: Casting production; Distributed workshop; Intelligent scheduling; Reinforcement
learning; Multi-Objective Optimization
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