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Abstract

The automotive intelligent manufacturing system for digital factories is a key path to promoting the high-quality development of
the automotive industry. Its core lies in enhancing production efficiency and product reliability through the coordinated operation of
technical links such as system integration, intelligent perception, data processing, and quality assurance. Under the background of
digital factories, the deep integration of manufacturing execution systems and workshop control layers enables efficient interaction
between information flow and logistics, supporting flexible and personalized production. The wide application of intelligent sensing,
industrial robots and numerical control equipment ensures the stability and flexibility of the production process. Large-scale data
collection, modeling and predictive control provide support for production optimization, and the storage and sharing mechanism
based on the cloud platform enhances the efficiency of resource allocation. In terms of quality and reliability assurance, online
detection, defect identification and data traceability methods have formed a closed-loop management system, promoting quality
improvement throughout the entire life cycle. The construction of this system not only optimizes the manufacturing process but also
lays a solid foundation for the green and sustainable development of the automotive industry.
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