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Analysis of road potential and bottlenecks based on operating speed
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KEBRAOITSERETIREDEMBIEVTELDIEE W FEEELE,

F7- FEUKKEEMOUZ S U/ZEPFLICE W TIE. 9 10BICREL 24— RAEI EHFHEUVEERAOBFEELED TVET,

4 E.EPFLISREFR DEdwardH B R P ChanB B ICKZ 1 — AL A—ATFRWEFEELE,

2007 EHDEHEMEGELITSHRICS T IEBEERADOHEREED TOELWEEBZTEYET,

LAVOC Research Activities on ITS

In 2006, LAVOC, the Traffic Facilities Laboratory at EPFL, Switzerland was successful in securing re-
search funds for 3 projects for a period of 3 years. In addition to these projects, we are also engaged
in 2 European projects INTRO (Intelligent Roads) and COST352 (Influence of Modern In-vehicle Infor-
mation Systems on Road Safety Requirements). This year LAVOC has taken on a new PhD student,
Minh-hai Pham and a post-doctoral fellow Dr Olivier de Mouzon, from INRETS, France. The involve-
ment of Dr Nour-Eddin El-Faouzi and Dr Olivier de Mouzon in LAVOC research shows the strong col-
laboration with INRETS.

Edward Chung
The 3 new projects are described below: http://lavoc.epfl.ch/EN/index.php

@ Urban network travel time estimation
Travel time estimation has long been the topic of research and most of the research is limited to freeways where a good
correlation between the point speed and link speed can be established. However, the problem on urban network is
more challenging due to number of reasons, such as presence of signalised and non-signalised intersections. Unlike
VICS in Japan, there is usually no dynamic route guidance on arterials in Europe. Hence, there is a need for an efficient
and accurate model for estimating travel time on urban network.

The proposed travel time estimation model is based on analytical method for travel time estimation, in which average
travel time on a link between two intersections is estimated as the average area between cumulative arrival and depar-
ture profiles. To accurately estimate travel time, the proposed model best estimates arrival and departure profiles by in-
tegrating signal controller data (signal phase and timings) with detector data (counts and occupancy).

The expected outcome of this research is a model that provides reliable and good estimates of travel time on an urban
network. In addition to providing information for dynamic route guidance, the proposed model will be a valuable tool for
traffic control, intelligent traffic management and estimating the system performance and service quality of arterials.

@ Improved method for dynamic OD estimation

Most Origin-Destination (OD) matrices used for traffic operation studies are adapted from OD estimated for transport
planning. As the resolution demanded of a transport planning model is less rigorous, the use of this OD matrix for dy-
namic traffic assignment in micro simulation may not be appropriate. Instead of adjusting static ODs using Wardrop’s
user equilibrium, this research uses micro simulation to achieve a dynamic equilibrium which will be the basis for time
dependent OD estimation. Challenges in this research include calibration of the simulation model and adjustment of OD
matrices to ensure convergence of the methodology. The results of this research will be an integrated approach to esti-
mate dynamic OD matrices suitable for transport planning and traffic operations.

@ Fusion of safety indicators
The big influence of the meteorology on traffic conditions and in particular traffic safety, makes the study of the meteoro-
logical data particularly important and interesting. One of the innovative aspects of this project is to use the meteorologi-
cal sensors, which are at present used only for the winter maintenance (salting), to improve the road safety in real time,
according to the local meteorology.

The main objectives of this project within the framework of the safety of the motorway traffic are to develop a method of
combining the indicators to know with confidence the state of traffic safety and to take into account weather conditions
in the safety indicators (fog, wet road, snows, frost), notably by the effect of these conditions on the road friction, visibili-
ty, etc. The goal is to help manage the motorway traffic in terms of safety, notably by disseminating information to the
users to reduce the risk of accident.

This year LAVOC also hosted Prof Kuwahara in Switzerland and we look forward to continuing exchanges with The University of Tokyo.
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A REFLECTION ON 2006 VISIT TO CCR-ITS

It has been a tremendous privilege for me to spend the last eight months visiting the Center for Col-
laborative Research (CCR) at The University of Tokyo. From a professional perspective, my stay at
CCR has been intellectually stimulating. In addition, the experience of being a resident for an exten-
ded period of time in the city of Tokyo was culturally educational and personally exciting. | would
have to say that the year of 2006 was most rewarding and satisfying. However, all good parties must
come to an end eventually, and | will be bidding farewell to friends at CCR soon. With mixed feelings
of joy and sadness, | would like to take this opportunity to offer some observations on my brief tenure
at CCR.

Before coming to CCR, | have worked as a researcher for 12 years at California PATH, a research or-
ganization at the University of California at Berkeley in the United States. PATH,
www.path.berkeley.edu, is well known for its leading-edge transportation research with a special focus
on Intelligent Transportation Systems (ITS). Currently, the research activities at PATH can be catego-
rized into four major programs:

(1) Policy and Behavioral Research, Ching-Yao Chan
(2) Transportation Safety Research, http://path.berkeley.edu/~cychan/
(3) Traffic Operations Research, and

(4) Transit Operations Research.

During my stay at CCR, | have come into contact with many dedicated and capable researchers and professionals, particularly those
who work in the Sustainable ITS Industrial Collaborative Project at CCR and Collaborative Research Center for Advanced Mobility (ITS
Center) at the Institute of Industrial Science (IIS), The University of Tokyo. Although | was not totally surprised, | found striking similari-
ties between CCR-ITS and California PATH. The two research programs are both associated with prestigious universities, and they
have both assembled great teams of talents from diverse disciplines. Furthermore, both organizations have demonstrated visionary
leadership in ITS research, not only in the development of essential technologies but also real-world deployment of ITS applications.
Moreover, it is meaningful that CCR-ITS and PATH both realize that a strong alliance among government agencies, industrial partners
and academia institutions is critical in the long-term policy making and sustainable deployment of ITS. As a result, it is not by coinci-
dence that one will find broad participation by different sectors, including technology providers, university laboratories, highway oper-
ators and management identities, in many projects at CCR-ITS and PATH respectively.

It is also noteworthy that these two institutions place considerable emphasis on applied research with significant resources dedicated
to experimental activities. This is an indication that their visions for advanced transportation systems are pursued with an acute sense
of what the society practically demands. For example, at CCR-ITS the expertise of image processing from Prof.lkeuchi's group, traffic
modeling from Prof. Kuwahara's group and multi-body dynamics and control from Prof.Suda's group are synergistically combined for
the development of a Universal Driving Simulator, with significant joint efforts by industrial partners. As another example, an ITS inter-
section test facility was built and unveiled recently at Chiba Experiment Station to allow in-depth assessment of driver behaviors and
traffic safety functions. Such experimentally oriented approaches provide a wonderful environment for the training of the next genera-
tion of young and promising engineers. In addition, it offers a realistic test bed for traffic practitioners to identify and resolve integra-
tion and implementation issues in a real-time manner. In all, there are significant resemblances in the philosophy of CCR-ITS and
PATH while the two organizations each possesses distinctive specialties and unique characteristics.

As ITS transitions into the next phase of integrated and expanded user services after the past two decades of initial developments, it
is conceivable that ample "intelligence" will be made available for either roadside or vehicle onboard devices. This trend is occurring
in conjunction with the provision of sophisticated functionalities in all modes of transportation. To facilitate various services, the con-
tinuing drive to acquire more inputs and to supply more outputs seems inevitable due to the increasingly affordable resources of com-
puting, sensing, and communication. For instance, a variety of ITS projects in Japan, Europe, and US are already initiated to test the
concept of vehicle-roadway cooperation by utilizing wireless technologies. Under these cooperative concepts, data sharing between
vehicles and infrastructure will enable a whole spectrum of new services for traveler information, traffic management and safety appli-
cations.

In order to effectively realize the benefits of the aforementioned advanced systems for the traveling public, the intended functionalities
must be reliably implemented and efficiently operated. More importantly, for the smooth execution of traveler information and driver
assistance applications, the information must be conveyed to the drivers concisely and timely through well-designed human-vehicle
interfaces. In light of such potential ITS trends, the needs for integrating various technologies and evaluating driver behaviors are of
greater importance and urgency than ever. Looking toward the future, one can confidently foresee that research and development
endeavors in the ITS arena will remain active for years to come.

It is with great expectation that | envision ITS-CCR and PATH to continue playing leading roles in ITS and related transportation re-
search. | also hope that with common interests yet mutually complementary strengths, the two organizations will maintain strong ties
with frequent communication and col-
laboration. Last but not least, | wish
to express my sincere gratitude to
Prof.Suda, his whole research team
and CCR for their gracious support
and warm hospitality during my visit.
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