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Digital Twin Empowers Automated Control Technology for Smart Manufacturing Production
Lines
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Taiyuan University of Technology, China Shanxi Taiyuan 030024

Abstract: This paper first systematically reviews the main content and operational mechanism of digital twin technology,
clarifying its corresponding mapping relationships in industrial environments. It then discusses the value-added benefits of
digital twins for automated production line control from three perspectives: enhanced visualization levels, improved anomaly
prediction capabilities, and reduced trial-and-error costs. Finally, a comprehensive control strategy framework is proposed,
encompassing data fusion and synchronization, virtual pre-validation and debugging, dynamic adaptive scheduling, and

predictive equipment maintenance, enabling mutual driving and optimization between physical production lines and virtual

models.
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