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Design of Simulator for Train and Human Accidents by using
Virtual Realty Technology
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ABSTRACT

There are always chances to make wrong decisions when personnels are suddenly exposed to
unexpected accidents which can cause heavy casualties. For this reason, the technology for
reproducing the accident condition to find better and effective solutions is necessary. A simulator
technology based on virtual reality is regarded as an appropriate tool to reproduce accidents in
safe environment.

In this research, we did research on making scenarios to cope with possible accidents in urban
transit, and suggested a design strategy of a simulator for analyzing and training on the accidents
by visualizing them in immersive virtual environment. By using the simulator, we expect to find

more effective way to handle the emergency conditions
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Risk assessment -~

Risk analysis

- System definition

- Hazard identification
- Risk estimation

}

Risk evaluation
- Risk tolerability decision
- Analysis of options

A4

Risk reduction/control
— Decision making

— Implementation

— Monitoring
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Al (complex adaptive system, CAS)

o

Virtual reality environment

l

Infrastructure
(Complex Adaptive System)

—Ventilation system

CAS
Passenger flow

analysis
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Fire & Smoke
propagation

Personnel
- Fire officer
— Police man

— Driver
— Operator

k)
Q0o
S5
05

(8]
T8

as

<

H
R

A

oMol dapabar AlE e ol A



m

oY 8 ALARS A8 AFdlE ] FHERM FALS welste] Avteest AReold
S92 9% vhaE PCSE VR G9A4HS A% olvx 44 PCEOl 1% WEQAE Ba Adstn
S @) ®§ HMD FA o
= gosx FAAT} WA A

o2 pe
~N

e

EH7 %}i]% 1—9—0}04 /‘P‘“H ARl whel gidol o

ol = AAY =725 .

Streoscopic view

L

Agent 2 Agent 3

?

—

Image Generator
Scenario |

& Tii

¥ 8 PC 719 AlEHES 93 Ft=go] A=

4. 28 R F¥A748
Ed*]%i'ﬂowg T A AlEEely AT
_]

1) 3 ouq EEg]. 7]_/\]—-5:]/\1;< ]E o]
A G AlEEol A woEA THtE "e 7] 9] Z*% 3 dEﬁﬁ Kok

B BHAR/EAT 2006 71RAR] AEA/IEATAIOPIES BRI S1EaT) e Ao
2 AU, ol BAA oA A=,

AEd

El),l.'.

[1] M5 FAA A AL, Aol At 51 oAl =X Q& (95, x4, 2=, A7,
pp.4—11.

[2] I.L. Kotsiopoulos, 1999, "Railway operating procedure : regulating a safety—critical enterprise",
Computers in industry, Vol.40, pp.221—230.

[3] G.C. Burdea and P. Coiffet, 2003, “Virtual reality technology”’, Wiley—Interscience publishing,

[4] O]XW WS, HS5, 2005, "HEAY SAANSS 9% FHE AEHely AA", dxHRE=G
3] EAStEU =,

[5] M.L. Louka and C. Balducelli, 2001, “Virtual reality tools for emergency operation support and
training”, In proceeding of TIEMS 2001.



[6] T. Shibata and H. Fujihara, 2002, “Development of railway VR safety simulation system”, QR
of RTRI, Vol. 43, No.2, pp.87—89.

[7] D. Lourdeaux and P. David, 1999, “SOFI : Virtual system for track operation system’,
Proceeding of World Congress on Railroad Research.

[8] SGI success story, "Employees learn advanced accident—avoidance procedures in a secure,
immersive, virtual environment", http://www.sgi.com.

[9] N. Zarboutis and N. Marmaras, 2004, “Searching efficient plans for emergency rescue using
simulation : the case of a metro fire", Cognition, technology & work Vol. 6, pp.121—136.

[10] N, Zarboutis and N. Marmaras, 2005, "Investigating crowd behaviour during emergency
evacuations using agent based modeling", EAM 2005 proceedings, Athens, Greece.

[11] MAFA et Abskd e e, 2006, ‘Bl g EFF4AAF (b)) — =AHE A =7 A

EEESS



