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Development of Tsunami Virtual Reality System Using Head-Mounted Display
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Recently, especially after the Tohoku earthquake (March 11, 2011), we are getting much aware of tsunami disaster. In
the case of tsunami, it is important for us to judge the risk and run away from it as soon as possible. For improving the
judgment, we need actual trainings, but we cannot get training in a real tsunami unlike earthquake (earthquake can be
experienced in an earthquake simulation vehicle). For training as many people as possible, especially children and old
persons, we have been developing a portable tsunami virtual reality (VR) system using three key technologies of the
head-mounted display (HMD), the laptop computer and the particle-based simulation. We correctly reproduce the
tsunami behavior using a particle-based CFD method (SPH) for the purpose of giving tsunami’s correct knowledge to
trainees. By using the simulated results, we compactly-realized the 3D virtual reality of tsunami using Oculus Rift, one

of the recent HMDs, with a small laptop computer.
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Fig. 1 Tsunami VR system based on HMD, SPH and laptop computer.
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Fig. 2 Numerical analysis of tetrahedral buoy
in water dam-break (unit in mm)
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Fig.3 Numerical result of tetrahedral buoy behavior at t=0.5[s]
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Fig. 4 Comparison of displacement of buoy with experiments
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Fig. 5 Comparison of rotation angle around z of buoy with experiments
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Fig. 6 Speed up by GPU in comparison with
CPU of Core2Duo at 3GHz.
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Fig. 7 Bayside street for simulation
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Fig.8 Particle image of numerical results of tsunami attach
(Red particles are the car engulfed by tsunami)
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Fig.9 3D-CG image of tsunami

Fig. 10 Virtual reality image of tsunami in Oculus Rift.
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