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Immediate Reflection of Physical Model Operations in Tangible GIS
- A Web-based Implementation with Three.js and AR Markers -

Nozomi ISHIGURO¥*, Yosuke NAKAMURA**, Shun NAKAYAMA ***

Abstract: Traditional GIS systems require specialized knowledge and provide limited intuitive understanding for
public participation in urban planning. To address this, we developed a web-based tangible GIS platform that
enables direct manipulation of physical models to control 3D digital representations. The system uses ArUco
markers on building models detected by Python/OpenCV, with real-time communication via WebSocket to a
Three.js-based 3D browser interface. We evaluated the platform through an evacuation planning case study where
participants manipulated physical building models and immediately observed changes in digital evacuation routes
and shelter capacities. Results showed successful real-time synchronization with 0.2-second latency between
physical operations and 3D visualization, enabling non-expert users to intuitively understand spatial relationships
and evacuation scenarios. Limitations include performance issues with large-scale models and marker recognition
instability under poor lighting. The system demonstrates a practical approach to making GIS accessible for

collaborative urban planning through tangible interaction.
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