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Abstract . Traditional scheduling algorithms lack flexibility, and digital technology lags behind in real-time processing, making it difficult to
meet the market’s demand for agile response and efficient delivery. The flexible job shop scheduling problem considers the flexibility of
machine allocation and process path optimization in dynamic production environments, which can effectively meet the current market

"

demand for " multiple varieties and small batches". Therefore, combining reinforcement learning methods for research is of great
significance for enterprises to achieve real-time optimization of production plans, efficient allocation of resources, and improve customer
satisfaction and market adaptability. Aiming at the flexible job shop scheduling problem (FJSP), a multi-objective dynamic scheduling
model for flexible job shops is established with the goal of optimizing maximum completion time and total energy consumption. A dynamic
scheduling method based on ICN-QL ( information clustering network qlearning) is proposed to solve the model. Firstly, it proposes an
intelligent workshop scheduling framework and implementation mechanism, and constructs a state space based on ICN; Then, eight
composite scheduling rules are designed as action spaces, and QL algorithm is used to select appropriate rules based on workshop status
information, thereby achieving data-driven real-time scheduling. Finally, the effectiveness and superiority of the proposed algorithm are
verified through comparative experiments.

Keywords: real-time scheduling; smart shop floor; multi-objective optimization; flexible job shop scheduling; reinforcement learning;
dynamic scheduling
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Fig. 1 Intelligent workshop scheduling framework
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Tab.4 The performance comparison results of ICN-QL and the proposed CDRs
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2 848. 24 932.38 1 437.89 877.43 1 434.40 862. 80 1146. 07 923. 81 888. 05
3 754. 90 812.71 1179.74 769. 60 1176. 69 772.28 857.32 923.22 766. 24
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