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Abstract

Dynamic scheduling in two-stage assembly flow shops represents a significant challenge in production management
due to stochastic job arrivals and complex assembly constraints. While reinforcement learning (RL) has emerged as a
promising approach for real-time decision-making in these environments, the performance of RL-based scheduling
agents is inherently tied to the design of their state and action spaces. This study investigates the influence of state—
action space design on the efficiency of RL-based scheduling policies aimed at minimizing total tardiness. In
particular, the research explores potential refinements in state representations, specifically addressing possible feature
redundancies, and evaluates the necessity of various dispatching rules within the action space. Comparative simulation
experiments in a manufacturing environment are conducted to analyze how different levels of state granularity and
action space complexity affect the agent's learning convergence and scheduling stability. The study aims to provide
insights into the trade-off between model complexity and scheduling effectiveness, highlighting the importance of
problem-aware state and action space design in reinforcement learning-based production scheduling.
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