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Automotive eHMI Interaction Design: Current Status,
Challenges and Future Trends
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Abstract

As autonomous driving advances to L3 and beyond, the external human-machine interface (¢eHMI) has become pivotal in ensuring
hybrid vehicle safety and enhancing human-vehicle collaboration efficiency. This paper reviews relevant research and case studies,
systematically analyzing the current status of eHMI technology implementation, design principles, and effectiveness evaluation, while
addressing core challenges including standardization gaps and insufficient multi-user interaction compatibility. The study reveals that
eHMI is transitioning from “single-function transmission” to “multimodal intelligent interaction,” and from “vehicle-centric” to “user
experience-oriented” approaches. Future development will focus on four key directions: Al-driven personalized interactions, AR and
multimodal integration, multi-user collaborative interaction, and trust-building through affective computing.
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