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What next?
• Multi-modal interaction modes

• hybrid interaction mode such as the LLM-Agent User 

Interface (LAUI)

• Transparent, cybersecure, explainable mechanisms
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Introduction
Digital twins (DTs) are reshaping infrastructure management, but traditional GUIs limit accessibility due to steep

learning curves and high cognitive load. We propose an LLM-driven multi-agent system (MAS) for human–DT

interaction, where coordinated agents decompose tasks and orchestrate complex DT functions. A prototype,

HighwayMAS, was evaluated with 18 highway experts and significantly reduced cognitive workload while improving

performance and usability. Even users without prior DT experience completed tasks successfully, demonstrating

MAS as a scalable, intuitive interaction paradigm for DTs.
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