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Abstract: To tackle the issues stemming from inefficient manual management of official vehicle keys and inadequate
mitigation of drunk driving risks, a novel risk control system has been developed that integrates identity authentication,
alcohol testing, and intelligent key monitoring. This system harnesses FaceNet-based facial recognition technology,
multi-sensor fusion (incorporating breathalyzer and sweat alcohol sensors), and radio frequency identification (RFID) to
construct a holistic hardware-software integrated solution. After undergoing rigorous prototype testing, small-batch trial
manufacturing, and on-site deployment at various government departments in Guilin, the system has delivered stable and
dependable operational performance. Its core technical specifications have not only met but exceeded contractual stipulations,
generating significant economic and social benefits. Test and application results confirm that the system effectively resolves
the core pain points in official vehicle management and furnishes solid technical support for safeguarding the safe and
standardized operation of official vehicles.
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Fig. 1 Schematic diagram of the overall system architecture and workflow
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