A Human-Robot Multi-Agent LOS Evaluation Simulation Framework for

Robot-Friendly Building Design
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Abstract

This study proposes a multi-agent simulation framework that can assess level of service (LOS) in architectural spaces where humans and

robots coexist. The proposed framework consists of three parts: agents, environment, and evaluation. Agents are designed with a BDI-LLM

hybrid architecture for real-time movement and interaction implementation reflecting the characteristics of humans and robots, while the

environment includes BIM-based geometry and semantic data that link the morphological characteristics of actual architectural spaces with

agent behaviors. The evaluation consists of an integrated LOS assessment system based on three categories—safety, efficiency, and

experience—that reflects both human user convenience and service robot operational efficiency.
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