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Abstract

This study aims to analyze the role of humanoid robots in public safety from the perspective of
CPTED (Crime Prevention Through Environmental Design) and to explore the possibility of
expanding conventional CPTED theory into a technology-based dynamic public safety system.
Traditional CPTED has focused on crime prevention through physical environmental design
based on the principles of natural surveillance, access control, territorial reinforcement,
maintenance, and activity support. However, this approach has limitations in explaining
contemporary public environments, where real-time response and proactive intervention are
increasingly required. Accordingly, this study conceptualizes humanoid robots as active agents in
public spaces and reinterprets the five CPTED principles by linking them to the functional
system of humanoid robots. The study was conducted through four stages: functional mapping
analysis, Perception-Decision-Action (P-D-A) structure modeling, scenario-based analysis, and
integrated scenario mapping. The results show that CPTED principles can be organically
connected to the sensing, control, warning, reporting, and interaction functions of humanoid
robots. In addition, the scenarios of subway stations, parks, and residential areas all
demonstrated that the P-D-A structure can generate public safety effects such as crime
prevention, risk detection, user protection, and spatial activation. Therefore, this study is
significant in that it provides a theoretical and methodological foundation for extending CPTED
from a static environmental design theory to a dynamic public safety system.
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