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Abstract

This study aims to explore digital twin-based in-vehicle interaction design methodologies within the context of increasingly
prevalent autonomous driving technologies. By investigating digital twin technology and its cross-domain applications, technical
characteristics, as well as current features of automotive central control systems, we first establish a fundamental knowledge
framework for digital twin-enabled vehicular interaction. Subsequently, drawing upon these technological attributes and integrating
fundamental interaction design theories, we propose a set of interaction design principles grounded in digital twin technology.
The objective is to construct an intelligent interaction system characterized by high efficiency, intuitiveness, and user-friendliness.
Collectively, this research not only synthesizes and systematizes theoretical foundations for digital twin-based automotive HMI
design, but also provides concrete implementation guidelines for practical applications. The comprehensive methodology presented
herein bridges theoretical exploration with engineering practice in next-generation intelligent vehicle interface development.
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