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Comprehensive Environmental Assessment System for a City using VR
Safety Evaluation Support System for Disaster Prevention in Underground Shopping Center
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Abstract

This report presents the results of studies on fire prevention that are a part of a project entitled, “ Studies
of Urban Environment Human Media ". This project was commissioned by the Ministry of International
Trade and Industry, was conducted by the NEDO over five years. It comprised the following parts.: (1) A full-
scale model of an underground shopping mall with was made, including general design and equipment. (2)
Based on hydrodynamics, a smoke diffusion simulation was developed that simultaneoudly calculated smoke
flow and diffusion of chemica substances, and the ways were developed to display these results in virtual
reality (VR). (3) Ways were developed to present in VR changes of fire forms in shops where fire originated.
(4) An evacuation simulation was developed to calculate an individual’s movement considering the
architectural design and smoke. Furthermore, we developed ways of presentation on VR to inform subjects of
smoke risk.
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Fig.1 0OOOOOO
Component of the system

Teblel OOOOO
Outline of the underground shopping center
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Fig. 2 DODOODOODOOOO
CAD data of the underground shopping mall

Table2 O0O0O0O
Conditions of fire
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Fig. 3 00000000000000000
An example of the result of smoke diffusion
simulation
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Fig.4 VvVROODOODOODOODO
Presentaion of smoke diffusion on VR

Fig. 5 0OoOoOooooooooo
A result of evacuation simulation

Fig.6 00000000
Presentation of the path data
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Fig.7 OOOO0OO0OOOOOOOO
Normal condition of the underground
shopping center on VR
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Fig. 8 OJO00O0OO0OO0ODOOOOO
Fire condition of the underground
shopping center
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Fig. 100 000000000000 Og
An image of the risk judgement system
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Fig. 11 0000000000
Evaluation system of safety evacuation
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Fig.12 OOOOCOO
Evaluation flow
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Architectual-factor
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An example of the evaluation
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Results of questionnaire survey
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