
IEEE TRANSACTIONS ON INTELLIGENT TRANSPORTATION SYSTEMS, VOL. 1, NO. 2, JUNE 2000 69

Special Issue on
Vision Applications and

Technology for Intelligent Vehicles:
Part I—Infrastructure

T HIS Special Issue contains revised papers originally pre-
sented at the 1999 IEEE/IEEJ/JSAI International Confer-

ence on Intelligent Transportation Systems (ITS). The confer-
ence was held at Waseda University, Tokyo, Japan on October
5–8, 1999. It attracted 383 participants from 17 countries. Im-
mediately after this conference, in order to report on its success,
we (Broggi, Ikeuchi, and Thorpe) decided to have a special issue
in this newly created IEEE TRANSACTIONS ON INTELLIGENT

TRANSPORTATIONSYSTEMS, by collecting some of the most im-
portant papers presented at the conference. For convenience, the
papers of this special event will be divided into two parts—this,
the first part, focused on infrastructure and the second part, to be
published in the September 2000 issue, focused on the vehicle.

Intelligent Transportation Systems (ITS) will be a key tech-
nology in the next century. ITS aims to control the flow of
people, vehicles, and information to achieve a seamless infor-
mation/transportation space. Through this effort, ITS aims to
provide drivers and passengers a safer, more comfortable, and
more efficient transportation space. ITS requires complex inte-
grated efforts over all aspects of engineering and science, in-
cluding computer science and robotics, artificial intelligence,
mechanical engineering, electrical engineering, and civil engi-
neering, to name a few. Among these vast areas, sensing is one of
the most important components in ITS. Generally speaking, any
intelligent system requires sensing capabilities. Without knowl-
edge of the outside world acquired through sensing, intelligent
systems cannot make any decisions or control their behavior.
The integrated intelligent transportation system is no exception.
Each intelligent vehicle, as one component of an ITS, needs
sensing capabilities of its environment for making any decisions
to navigate, to provide timely assistance to the driver, and to
avoid accidents in emergency situations. The infrastructure, in
particular intelligent highways, needs sensing capabilities to de-
termine road conditions as well as to monitor events occurring
on them, in order to assist vehicles for route guidance or accident
warning. Even human drivers inside the vehicles, in particular
senior citizens, need automated sensing capabilities to improve
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or enhance their visual capabilities for such purposes as pedes-
trian detection or road sign monitoring.

The five papers included in Part I cover various sensing ca-
pabilities of the infrastructure. These papers are concerned with
sensing capabilities of the infrastructure, including flow mea-
surement for intelligent route guidance and event recognition for
accident warning. Pavlidiset al., describe a method to recognize
vehicles using infrared sensors, while Lai and Yung describe a
method to identify vehicle type using virtual loops. Daileyet al.
report an algorithm to estimate vehicle speed using vision sen-
sors. These intelligent measuring systems are useful to estimate
flow of traffic and to direct vehicles so as to achieve the op-
timal traffic flow under a given capacity of the road network.
Kamijo et al.developed a traffic monitoring system to recog-
nize events occurring at intersections. A rule-based traffic moni-
toring system was reported by Cucchiaraet al.This type of mon-
itoring system is quite important for assisting drivers in avoiding
accidents.

One of the difficulties encountered in the reviewing process
was how to handle papers authored or coauthored by one of us.
One extreme idea was to exclude all those papers written by us.
However, we each felt that the other editors had made signifi-
cant contributions, and that excluding all those papers authored
by the editors would not have made for the strongest possible
special issue. Thus we derived the following compromise mech-
anism. We divided the pool of selected papers into three groups.
Each of us was assigned to one of the three groups so that the as-
signed group did not contain any paper authored by the editor re-
sponsible for publication recommendation. After this grouping,
all of the reviewing process was done blindly and independently.
Publication recommendations were reported directly to the Ed-
itor-in-Chief of the TRANSACTIONS.

We would like to extend our thanks to Prof. Masao Sakauchi
for his heartfelt guidance throughout the preparation of this spe-
cial issue. We would like to express our thanks to our assistants,
Masataka Kagesawa, who acted as almost Guest Editor-in-Chief
of this special issue, and Ms. Yuko Saiki, who dealt with most
of the small details and kept everything in order. Without their
help, this issue would never have been published. We would
also like to express our gratitude to the Editor-in-Chief of this
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TRANSACTIONSand his Editorial Assistant, who gave their pro-
fessional help in the management and production of this issue.
Please enjoy this first part of the special issue.
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Charles E. Thorpe (M’87–SM’93) received the undergraduate degree in natural science form
North Park College, Chicago, IL, in 1979 and the Ph.D. degree in computer science form Carnegie
Mellon University, Pittsburgh, PA, in 1984.

He is a Principal Research Scientist at Carnegie Mellon University (CMU). During the
2000–2001 academic year, he is Acting Director of the Robotic Institute. He founded and
directs the Master’s Degree program in Robotics at CMU. His interests are in computer vision,
planning, and architectures for outdoor robot vehicles. Since 1984, his Navlab group has built
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