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X-Y coordinate([m], [m]) Target direction Max speed ( maxv ) [m/s] Condition 
No. No.1 No.2 No.1 No.2 No.1 No.2 

(1) (-2,0) (0,0) X 0 0.86 0 
(2) (-2,0) (-2,0) X X 0.86 0.43 

(3) (-2,0) (2,0) X -X 0.86 0.86 

1:  
 

j
j

jObstacle

ov Target

Movement
niv

ni

i j
jj

jjObstacle

ov Target

Movement
niv

ni

ii

 
(a) t  

j
j

jObstacle

ov Target

Movement
niv

ni
i j

jj
jjObstacle

ov Target

Movement
niv

ni
ii

 

(b) tt  
4: i  

 

T $

(1)
( ) (2)
( ) (3)

( )
 

TJ% $
1 2 X-Y

0.2[m] 1.0 10-4[s]  

TJ& $

5 6
4

200[Hz]

3[m] ( 5)  

1.5m 1.5m

x

y

1.5m 1.5m

x

y

 
5: ((1) ) 

 

   

(a)         (b)        (c)  
6:  

 
 

U $
5

7 NO.1
No.2



8 7,8

DEM  
x =2[m]

x =2[m]

 

V $
DEM OV

DEM

 

 

$
[1] E. Harada, H. Gotoh, Y. Maruyama, Proposal of 

DEM-base Crowd Refuge Model with the Optimal 
Velocity Model, Japan Society of Civil Engineers, 
Vol.51 (2007) 553-558.  

[2] K. Nishinari, Jammology Physics of Self-driven 
Particles Toward Solution of All Jams, Tenth Annual 
Japanese-American Frontiers of Science Symposium 
(2007). 

[3] P.A. Cundall, O.D.L.Strack, A Discrete Numerical 
Model for Granular Assemblies Geo-technique, Vol.29 

No.1 (1979) 47-65. 
[4] M. Bando, K. Hasebe, A. Nakayama, A. Shibata and 

Y. Sugiyama, Dynamical model of traffic congestion 
and numerical simulation. Phys. Rev. E, Vol.51 No.2 
(1995) 1035- 1042.  

 
 

x
y

1.5m

-1.5m

-2m 2m

x
y

1.5m

-1.5m

-2m 2m

  

x
y

-2m 2m

1.5m

-1.5m x
y

-2m 2m

1.5m

-1.5m

 

x
y

-2m

2m

1.5m

-1.5m x
y

-2m

2m

1.5m

-1.5m

 
(a) Condition No.1                 (b) Condition No.2                 (c) Condition No.3 

7:  
 

  

(a) Condition No.1                 (b) Condition No.2                 (c) Condition No.3 
8:  


