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Abstract :

Online detection of vehicle assembly accuracy centers on the high—tempo and high—precision

requirements of smart manufacturing production lines, integrating technologies such as machine vision,

deep learning, and digital twins to construct a comprehensive detection system. The detection process

begins with the establishment of a deep learning—based visual detection system tailored to the specific

scenario, encompassing image acquisition and preprocessing. Subsequently, detection accuracy is

enhanced through model training and sub—pixel edge localization. System reliability is ensured by

implementing multi—-dimensional calibration and dynamic error adjustment. Ultimately, relying on digital

twin technology, real-time mapping, dynamic monitoring, and full-scenario simulation optimization of

assembly accuracy are achieved, effectively addressing the issues of low efficiency and significant

deviations inherent in traditional manual detection methods. This drives the transformation of vehicle

assembly detection towards greater efficiency, precision, and intelligence.
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