Vol.3, 138-145, Nov. 2005

STUDY ON DEVELOPING SIMULATION METHOD FOR
PREDICTION OF EVACUATION PROCESSESAFTER EARTHQUAKE

1 2 3 4
pPh.D. (E-mail:hori @eri.u-tokyo.ac.jp)
Mm.S. JR (E-mail:inukai @eri.u-tokyo.ac.jp)
3Ph.D. (E-mail:oguni @eri.u-tokyo.ac.jp)
4 ( ) (E-mail:t-ichim @civil .t-tech.ac.jp)
KISS
1
2
3 2004
9
6)

138



21

9

4

k)

139

22.

23.

i)

Vol.3, 138-145, Nov. 2005

10)

)

B

14)15)16)



Vol.3, 138-145, Nov. 2005

KISS(Keep It Smpleand Supid)

KISS

Fgl )
Rm|

D[m]|

vim/s]

D[m]|

Dx2D[m]

%

6[deq]

140

Thought
Direction
Speed Agent
path Thought
Ability
— f See(): ...Wall,...Corridor,...Agent
Ability Think():...Destination,.. Direction,
MaximumSpeed ...Speed
Visibility Move(): .. Direction,...Check
Intelligence
Fg 1
(alm/sec))
R 25m]
\%
a % (0.9[==])
(a=v/0.5)
D 05m]
0 mo
m 6
Fg.2
6 60 90[deq]
Fg.3




velocity [m/sec]

Vol.3, 138-145, Nov. 2005

16 (m] 3°
——0=90
30 — 0.2
— 0.1
12 — 0.05
25
08 20
0.4 15
standard deviation
10
0.0 . .
100 200 300 400
agent number 5 4
Fg.2 Y 5 10 15 20 25 320
[m]
Hg. 4.
250
200 |
150
100 6 m
——9005
50 | ——14505
——900.25
o ‘ 2004 7 18
0 20 40 60
time [sec] 35
FHg. 3.
(640%x480 )
0 90[d m
[ded] (555 )
02 01 005
0.1]sec]
Fg. 4
16[m]
10[cn] -
Fg.5
121[m/g  0.343[(m/s) ]
v

141



Vol.3, 138-145, Nov. 2005

140[m/g  0.315[(m/s)? 5.
\
(  140m's  0315[(m/9) I )
200x80x80[m] 5 (Fg.7 )
4
3
19
Fig.6
( )
3
Table 1
10%
50%
FREANE ‘ EftEns
_.:.ii.;.." L Lid
1h - ot ® 1 4
()
VAR EinA T e T R L
+ DRSBTS SR Ll ~a) o BROEROS TR L=
Fg.5. Fg.6.
Tablel.
[m/s] 1.08 1.40 1.06 139
(m/s)2] 0.30 032 0.26 035

142



Table2

Fig. 9

Vol.3, 138-145, Nov. 2005

143

20
3000
4
20 10
20
Fg. 9
10
Table2.
[m/s] 1.000 1.000
[m/s] 0.625 0.800
[m/s] 0.800 0.800
[m/s] 0.500 0.640
(1| (1| S
mEn (S HILE [
t=0[s]
15 —
. LU .
e A L ]
cd t=60[s]
I 3
wy mmoom
s ILCICID e
N t=120[s]



Vol.3, 138-145, Nov. 2005

AR Ch e
el ]

B f
LU

1

2

3

4

5

6)

8

(2002)
http: http:/Aww.mext.gojp/a menwka hatwjishin/040312
03.htm
(1999)

(2002)

(2005)
(
) http:/Aww.kedm.bosal.go.j p/jgpanesalkenkyukai hats/005
_misshukukan.html
International Tsunami Information Center (2005), http://ioc3.
unesco.org/itic/

(2005)

( )
F. Zheo, R. Shibasaki, (2005), A Novel System for Tracking

Pededtrians using Multiple Single-row Laser Range Scanners,
Journal of |EEE Transactions on Sysems, Man and Cybernetics,
IEEE, PatA. 35, 2, 283-291.

D. Helbing, M. Isobe, T. Nagatani and K. Tekimoto (2003),
Latice Gas amulaion of experimentdly sudied evacuaion
dynamics, Physcd Review, E, 67, 067101-1-4.

. -2,3.3.4,2003

10) A. Kirchner, A. Schadschneider, (2002), Smulation of

E DA SR O SR

A !
: T = °
ji!
. " - o ] L]
1000 174K) LK)

AELUAD

ANl F AL THLD

F 2o A TR L)

o 5 PRI (L)

T2 oA MRS
o PRI T (4 L)

Fig.9.

144



11)

)

13)

14)

15)

evacuation processes using abionicsingoired cdlular automaton
moded for pedestrian dynamics, Physica, A312, .260-276.

, 2002.

B. Jang (1999), SmPed: Smulaing Pedegtrian Flows in a
Virtud Urban Environment, J. Geo. Info. & Decison  Analysis,
3,1,21-30.

(2005),
http://diras.g.t.u-tokyo.acjp/

(2000.),

RoboCup-Rescue

’ ’ ’ )

RoboCupRescue (2005), hitp:/Amww.rescuesystem.org/robocup

16)

1)

18)

19

Vol.3, 138-145, Nov. 2005

rescuglindex.html

(2005) .1

,1998.
Yang, F, Ichimura T. and Hori, M (2002), Eathqueke
Smulaion in Virtud Metropolis Usng Strong Motion
Smulaor and Geographic Informetion System, Journal of
Applied Mechanics, JSCE, 5, 527-537..

’ ’ ) ) ’

(2004),

STUDY ON DEVELOPING SIMULATION METHOD FOR
PREDICTION OF EVACUATION PROCESSESAFTER EARTHQUAKE

Muneo HORI *, Youhei INUKAI?, Kenji OGUNI® and Tsuyoshi ICHIMURA”

'Ph.D. (Applied Mechanics) Professor, University of Tokyo, ERI (E-mail:hori @eri.u-tokyo.ac.jp)
2M.A. (Engineering) JR West, Maintenance Division (E-mail:inukai @eri.u-tokyo.ac.jp)
3Ph.D. (Applied Mechanics) Associate Professor, University of Tokyo, ERI (E-mail:oguni @eri.u-tokyo.ac.jp)
Ph.D. (Applied Mechanics) Associate Professor, Tokyo Institute of Technology, Department of Civil Engineering
(E-mail:t-ichim@civil.t-tech.ac.jp)

A prototype of multi-agent simulation is developed to predict state of emergency evacuation of crowds. Agent is
designed according to KISS principle and simple rules are assigned, though they can reproduce the speed decrease
due to the crowded-ness. Some physical restrictions are given to the rules such that human movement is simulated,
and agents move naturally. Coupled with earthquake simulation and structure response simulation, an emergency
evacuation simulation is carried out. These simulations are seamlessly made by utilizing a structure model to
construct an evacuation path model. Although the validity of the simulation results is not validated, they appear

intuitively reasonable.
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