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Some Aspects of Intelligent Transportation Systems

Toshiharu HASEGAWA
Faculty of Mathematical Sciences and Information Engineering, Nanzan University
Seto, Aichi, 489-0863, Japan

Email: hasegawa@iq.nanzan-u.ac.jp

Abstract

There are various types of transportation systems in the world and each of them
is dependent on the characteristics of its own society, such as people, culture,
economical status, etc. This fact makes evaluation process of each system quite
difficult. There cannot exist any global standard. Therefore, in the process of de-
signing and implementing a new system, we should investigate not only the present
state-of-arts of the systems but also background of the society. This presentation
is to illustrate some state-of-art examples of so called Intelligent Transportation
Systems for road traffic implemented in Japan together with their background.
Since 1960’s, various traffic control and surveillance systems have been operated
in many places in the world. The Hanshin Expressway Public Corporation, Osaka,
Japan has been keeping high reputation of its traffic control system. It has also
advanced maintenance system of the entire hardware system of the Corporation
using AHP. As a matter of course, AHP has some problem because of its mech-
anism depending on human forecasting of the failure. The Corporation has an
intelligent business management system. ETCS is included in the system. This
presentation is taking examples from the Corporation.

Keywords: Intelligent transportation systems, Road traffic control and surveil-

lance, ETCS, Time and space traffic flow measurement

§1 Automatic incident detection system [2]

The first incident detection system on urban expressway was implemented in the late
1980 in Osaka, Japan by the Hanshin Expressway Public Corporation buy image processing.
It can detect various incidents, such as traffic accident, debris or stopping vehicle(s) on the
road, and warn the happenings to the approaching vehicles within 2 seconds. These systems

have been reducing the secondary very much.
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The first system followed by some is for the open-air expressway with steep curves with

poor visibility ahead. A similar system is also implemented in the tuunel.

§2 Automatic surface checking vehicle [3]

A vehicle, which has a system of checking potholes, cracks ruts, etc. running through
the road with speed faster than the speed limit. Image processing systems play the important
role. This vehicle system is an indispensable subsystem of the maintenance system of the

Corporation.

§3 ETCS

ETCS of the Corporation is not to have non-stop tollgate but to control the inflow
traffic volume to have the maximum utility of the urban expressway and the surface streets
and avenues. At the same time, this should be one of the important subsystems of business
management system. [4] Non-stop tollgate system is extremely hazardous for the saturated

traffic flow.

§4 On-line real time measurement of OD

Due to the development of processing power for image processing, on-line real time
measurement of OD is now possible by identifying each vehicle reading license plate. The
estimation of travel time and provision of it to the drivers is quite effective to have efficient

utilization of the road network.

§5 Measurements of time and apace parameters of traffic

As long as this is used for estimation of travel time or calibration of estimated travel
time derived by the other method, conventional ways of treatment have been working. On
the other hand, advanced image processing systems have been enabling us to measure space
parameters of the traffic flow such as space occupancy, space average traffic volume, as well
as traffic incidents. As it was not possible to measure space parameters effectively, time
parameter measurement techniques have been developed extensively and the traffic control
and surveillance systems are dependent heavily on this fact. Space parameter measure-
ments have given fundamental and tremendous impacts on the concept of traffic control and
surveillance and have forced the system designer to work on new concepts and techniques

from the bottom.
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