Vol. 48 No. SIG 13(ACS 19)

goooooOooooooooooooooooo

ogooobuooogooobood
oduoboooooboooagd

0 0O Of
0O o o of

O o o off
O o o of

0O o o of
0O o o of

0000000000000 0000000000b0D00O0oO00o0ooDobOooOoooOooooon
00000000000 00000000000000DTSS: event aware Dynamic Time Step
Synchronization methodD 0000000000000 O00000O0O0O0OOOOOOOODO1O
00000o00obO0o0Do0o0bOo0oo0oO00oD0o0oO00o00o0Do0o0oo00ooOoDoooOooDooDoOoDag
gooooboboobobooboooboboobobOobooobobooobOobDoobOoboboobo
J000d0dooooooooo0oo00000d0o0oooooo0o0o00o0gDTSS-RT: DTSS
for Road Traffic simulation0 0 00 0000000000000 O00O0OOOOOOOOOOOOO
goO000O000O00DO000O000OO00DO00O00DOo0DOO0DO0ODOO0ODOO0ODOO 20
Job0oobooobooboobooobooooo

Design and Implementation of Road Traffic Simulation Based on
Dynamic Time Step Synchronization Method and Its Evaluation

ATsuo Ozakxl," KAZUTAKA MATSUSHITA,i" MASASHI SHIRAISHI,
SHUSUKE WATANABE,! MASAKAZU FURUICHI* and HIROYUKI SATO*

We have already proposed DTSS (event aware Dynamic Time Step Synchronization method)
for speeding up moving objects (MOs) simulation, e.g. aircraft, ships, vehicles and so on, in
a computer cluster environment. However, speeding up the simulation for a number of MOs
on a single processor is required as well, when the problem size is enlarged. In this paper,
we propose DTSS-RT (DTSS for Road Traffic simulation), which can speed up the simu-
lation by reducing the simulation cost of each MO and synchronization cost between MOs
without changing the simulation result. For evaluating DTSS-RT, we employed a road traf-
fic sub-simulator of RoboCupRescue simulation. The results show that the performance of
the simulation based on DTSS-RT is improved approximately 20 3 times over that of the
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conventional method except when the situation includes a heavy traffic jam.
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Fig.1 Example execution by applying DTSS.
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Fig.2 Example execution by applying DTSS-RT.
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Fig.4 Example of the planning route data.
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Fig.5 Example of calculating At (At,) for MO_A when
Self-motivating At set scheme is applied.
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Fig.6 Example of calculating At (At,) for MO_A when
Other-motivating At set scheme is applied.

ooooooooooooo
oobobooooooooooooooooobooon
0000000000 At0D0000OoOoooooo
200000000000
OO0 At0000 OoOOoOooooooooood
O00o0o0ooOoooo0oo Atoooooood
goooad
OO0 At0000 OOOOboOooO0oO0oooooo
goboooboooooooooooboooooooo
O0000ooO0oo0oooooooooOoO At
ooboooooooboooooooo
O5000060000 AOO0O AtO= Atus0O
OO00ooooooOooooD Atooooooood
At00000000000000 AtODoOooOOO
oo0o0O000 At00O0O0ooooooooood
00000000000000000o0000 6o
goooboooooooooooooooooooo
000000000000 At000oo0oooooo
00000000 oooooUoo At00oDoooo
0460000000000 O0O0O0OOOOOOOO
gooooboooooooooooocoooooooo
000 6(b)000000O0BOOO AtODODODO
gooobooooooooN200000000DO
OA0O0O0OOCOOOO A¢OD0DOOOOOQODOO

go0oo0oo0oooooooo0oooooooOoOoooooooooooobooOoboo 5

BEEA BaEAB BaEC

(<) oo (e~}

RN W\ —C I\

GVT:Global Virtual Time
07 0DO00O0O0OO0OOOOOOOOO
Fig.7 Mechanism for advancing the simulation time.
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Fig.8 The framework for setting At of each MO.
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Fig.9 (I): Flowchart for developing travel motion model

and for setting At in the case where the nearest ob-
ject is MO.
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Fig.11 (II): Flowchart for developing travel motion model
and for setting At in the case where the nearest
object is stationary object.
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Fig.12 (III): Flowchart for developing travel motion model
and for setting At in the case where the nearest
object is CP of pSoD.
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01 Doooo
Table 1 Machine environment.

CPU OS Memory
Linux (RedHat9)/VMware | 2GB
on Windows-XP

Intel Pentium
D (3Ghz x 2)

02 0D000O0oOoooOooooo
Table 2 Statistical information for Kobe Chuou-ku.
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Fig.15 The results of speed up when the simulation cost
of the movement is enlarged up to 20 times, and
reduction ratio of simulation time steps.
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Fig.16 Speed up ratio of the execution time for DTSS-RT
to that for conventional method, when the number
of MOs (police units) is changed from 5 to 20.
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