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A Study of Microscopic Car Models Validation
Using Spatio-temporal Datasets

RITSU ICHIHASHIt and SUSUMU SHIRAYAMA

There are many social simulation models focused on specific domain. To get the whole vision
of the complex intertwined system, including nature environment, we should deal with it as a
one system that all of the elements may interact with one another. At this point, it is impor-
tant which scale is concerned. And, several issues will occur owing to a difference of the scale
to be governed in the events. These issues have been solved in such way that scale-dependent
effects are separated in each event, and a model on each scale is assumed. Therefore, we
need model validation method linking between each scale. This paper describes a micro-level
validation method of Multi-Agent Simulation (MAS). Clustering spatio-temporal datasets is
proposed as the validation method. Numerical experiments show that a spatio-temporal data
obtained from the movement of each vehicle can be clustered in a space constructed from the
summation of absolute values of the accelerations and the average of OV function proposed
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by Bando et al., or the average of the velocities.
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Table 1 Classification of verification/validation methods
in traffic simulations.
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Fig.1 Variation of the OV function.
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Fig.2 A model for lane changing.
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Fig.3 Trajectory of cars.
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Fig.4 Example of spatio-temporal data.
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Fig.5 Interaction between a traffic simulator and a wind

prediction system.
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Fig.6 Scatter graph of spatio-temporal data mapped
onto the feature space.
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Fig.7 Clustering analysis using Ward’s method.
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Fig.8 Variation of patters in the feature space due to the
parameter W.
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Fig.9 Variation of patters in the feature space due to the
frequency of inflow of the car.
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Fig.10 Four clusters in the feature space constructed us-
ing the spatio-temporal data from 1,000 to 4,600
step.
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Fig.11 Variation of 4 clustering patterns.

02 10000000000D00D00D0ODOO
Table 2 Time variation of the centroid of one cluster.
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1,000-2,000 | 18.6, 23.2
1,500-2,500 | 17.3, 23.4
2,000-3,000 | 17.5, 23.2
2,500-3,500 | 18.9, 23.2
3,000-4,000 | 19.0, 23.5
3,500-4,500 | 18.9, 23.4
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Table 3 Time variation of the centroids of four clusters.

0Dooo 0ooo 1 Dooo I
1,000-2,000 | 13.1, 23.5 18.6, 23.0
1,500-2,500 | 12.3, 23.0 16.3, 23.7
2,000-3,000 | 13.2, 22.5 16.8, 24.3
2,500-3,500 | 14.1, 23.5 19.7, 22.7
3,000-4,000 | 12.9, 23.0 17.3, 23.9
3,500-4,500 | 13.6, 23.4 18.6, 23.5
0ooo 0000 I | 0000 IV
1,000-2,000 | 28.7, 23.1 44.0, 24.0
1,500-2,500 | 23.4, 23.2 50.0, 23.8
2,000-3,000 | 24.6, 22.2 38.5, 23.2
2,500-3,500 | 25.1, 22.6 41.0, 23.1
3,000-4,000 | 24.3, 23.4 43.2, 23.6
3,500-4,500 | 25.8, 23.6 47.8, 23.5
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Fig.12 Extracting information from real world.

gobooooooboobooooooooooboonoo
gooooooooooooooooooooonoo
gobooooooooobooil1booooooobooa
goboooooooobooooooooobooboobod
goboooooooooboooooooooobood
gooooooooboooo

g o0 0 0O

1) Epstein, J.M., Axtell, R. and 2050 Project:
Growing Artificial Societies: Social Science
from the Bottom Up, MIT Press (1996).

2) 00000O00OU0OOUODOUOLOUOOOOO
00o0oooooooooo I1Irsogooooog
0000000000 Vol4s, No.12, pp.2805—
2814 (2004).

3) Sargent, R.G.: Verification and validation of
simulation models, Proc. 35th Conference on
Winter simulation: Driving innovation, pp.37—
48 (2003).

4) Krajzewicz, D., Hertkorn, G., Wagner, P. and
Rossel, C.: An Example of Microscopic Car
Models Validation Using the Opensource Traf-
fic simulation SUMO, Proc. 14th European Sim-
ulation Symposium, SCS European Publishing
House, pp.318-322 (2002).

5) Tadaki, S., Kikuchi, M., Sugiyama, Y. and
Yukawa, S.: Noise Induced Congested Traffic
Flow in Coupled Map Optimal Velocity Model,
Journal of Physical Society of Japan, Vol.68,
No.9, pp.3110-3114 (1999).

6) 0000000000000 O0O0O 22, pp.95-108
(2003).

7y 00o0o0ooO0o0oooUoooUooUoOoo
Jod0oo0ooooooooooooogooo
godooooooooooooocooooooo



Vol. 47 No. SIG 1(TOM 14)

0000000No.21, Vol.1, pp.579-582 (1998).

) J00UULUDU0UUOLODLDUUDOLDLDOoLDUOOO
0000000o0oooooooooo ooo
0 000ooopoooooooooooooo
000000oooooooO0Udvol.688/IV-53,
pp.-115-123 (2001).

9) 0000000000000 0O0O0O0DOOO0
gooooooooooooooooOooooo
00O00o0ooooodvVolbh9, Nod, pp.19-22
(2004).

10) Bando, M., Hasebe, K., Nakayama, A.,
Shibata, A. and Sugiyama, Y.: Dynamical
model of traffic congestion and numerical sim-
ulation, Phys. Rev., F, Vol.51, No.2, pp.1035—
1042 (1995).

11) 00000000000000000 0000
gooooodoooOooUooUooooooooo
000000ooU00ooO0oo0DO0O0O0ONo.772/IV-
65, pp.115-130 (2004).

12) 00 00000000000 O0O000D0O0O
ooo (1983).

(0017010 11000)
(0017050 9 0000)
(0D 17060 8 000)

goooooooooooooooooboooooooon 137

oo O

ooss500000 1500000
gooooooooooooooo
1rO00o0oo0oooooooobooo
goooooocooooobooooo
gooooooocoooooooo
gboooobooooooobooooboooooooon

oo ooooood

00 34000005s700000
ooooooooooooo e20
gooooooocoooooooon
oooooooooooooooo
oooooooooooooooo
goooooOoooooooobooooooboooDobo
gbooooooboooooo 1intooooood
goboooooooobooobooooooooooa
gooboboooooboobooooooooooao
goboooooooooboooboOooooooboooo
0000000oooooOoO0O000 14000000
gboooooooboiyoooooooboooooo
gbobooooooooooocobooooobooobooboo
gooooobooo




