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Simulation of Drivers Maneuvering around Obstacles and Analysis
of Traffic Congestion Using Network-Structured Models
Based on Fuzzy Inferences

Kunio YikALt Ryo ISHIKAWA,t NAKAJI HONDA'T
and NAOAKI ITAKURA't

In constructing a road traffic simulator for congestion analysis based on a microscopic
model, the modeling of driver’s behavior becomes important. However, expressing a driver’s
behavior precisely and in detail involves consideration of a variety of factors and ambiguous
and qualitatie information. Consequently, it is extremely difficult to build models using sim-
ple differential equations or statistical formaula. In this papaer, we propose using a network
structure based on fuzzy inferences to build models that contain many factors for simulating
drivers maneuvering around obstacles or across railroad crossings. Such maneuvers as driving
around obstacles, for example vehicles parked or stopped on the roadside, can be a cause of
traffic congestion. The models thus build are used to simulate such complex maneuvers on a
computer in order to analyze some cases of traffic congestion. Moreover, we have also build
models for analyzing congestion occurring at railroad corossings and for investigating some
effects on the congestion due to variations between the tensdencies of individual drivers. With
these simulations we will demonstrate the usefulness of network-structured models.
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Fig.1 System structure of MITRAM.
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Fig.2 Image for virtual running lane.
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Fig.3 Four drivers maneuvering models (lower layer
model) and upper layer model.
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Fig.4 Example of network-structured model (Drivers
maneuvering model of succeeding vehicle).
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Fig.5 Model of drivers maneuvering around obstacles.
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Fig.6 Simulation for drivers maneuvering around

obstacles.
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Table 1 Relations between road width and traffic
capacity.
000 (m) oooo (o/o)
2.8 2,580
2.7 2,580
2.6 2,580
2.5 1,200
2.4 1,008
2.3 924
2.2 816
02 0O00O0DOOO
Table 2 Relations between vehicles width and average
speed.
oooo 0000 [km/h]
goooo 56.9
ooood 45.7
goooo 24.6
oooo 24.7
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Table 3 Relations between vehicle generating rate and

average speed.

00000 [0/0] | 0000 [km/h]
500 56.7
750 48.7
1,000 47.6
1,250 39.9
1,500 29.2
1,750 23.4
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Fig.7 Speed change of vehicles in running around
obstacles.
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Fig.8 Drivers maneuvering model in railroad crossing.
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Fig.9 Speed change of vehicles in crossing a railroad.
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Fig. 10 Road situations around Maizaki railroad crossing.
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Table 4 Simulation results in the conditions of using

signals in railroad crossing.

0oo 0oo
00000 24.6km/h | 33.7km/h
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Table 5 Simulation results by model in considering the

individual characteristics for sense of distance.

00000000 (%) oooo [o/0]
0, 50, 100
A 100 0 0 1,836
B 0 100 0 1,404
c 0 0 100 1,080
D 33 33 33 1,308
E 20 60 20 1,368
F 30 60 10 1,464
G 10 60 30 1,332
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