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About ITSS 
 

 
The IEEE Intelligent Transportation Systems 
Society (ITSS) sponsors 7 International Conferences 
each year.  The International Conference on 
Vehicular Electronics and Safety (ICVES) is one of 
ITSS supported conference and this is the fourth 
ICVES annual meeting. 
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General Chair’s Welcome 
 
As General Chair of the 2008 IEEE ITS Society International Conference on 
Vehicle Electronics and Safety, I would like to welcome you all to the Ohio State 
University campus, in Columbus Ohio and the facilities provided by the Blackwell 
Inn.  
 
This is the 4th annual meeting of ICVES, but the first time it is being held out of 
China. We look forward to seeing it in Puna, India next year, at which point the ITS 
Society and the vehicle electronics community will hopefully accept it as an 
important international conference. 
 
I would like to say a few words about the roots of ICVES. It was held in Xian in 
2005, Shanghai in 2006 and Beijing in 2007. The General Chairs have been 
Nanjing Zheng, Gang Wan and Fei-Yue Wang. It has to be pointed out that the 
2006 General Chair of ICVES 2006 was China’s Minister of Science and 
Technology. Program Chair or Co-Chair duties have been performed by Alberto 
Broggi, Hironao Kawashima, Richard Bishop, Henning Wallentowitz, Wolfhard 
Lawrenz, Minggao Ouyang, Urbano Nunes, Mohan Trivedi, and of course Fei-Yue 
Wang, who has always been the driving force behind ICVES. At this time, he must 
feel that his “baby” has grown up, and left to tour the world! 
 
The point I wanted to make is that ICVES does have a solid history and we are 
happy to continue it this year in the USA.  
 
Producing a Conference is always a team effort and I would like to thank the team 
that made this possible. First the Program Chair, Professor Tsugawa, who not only 
produced a great Program, but also attracted a large contingent of attendees from 
Japan. Then I would like to thank the “locals”: Andrea Serrani and Keith Redmill, 
handling registration and local arrangements; further away, but still in the USA 
Emily Sopensky overseeing finance, and a lot further away in Turkey, Tankut 
Acarman in charge of publications. And finally, I would like to thank all my 
students who contributed, helping with everything, badges to bags and even 
presenting a paper or two. 
 
Prof. Ü. Özgüner 
General Chair, ICVES 2008 
TRC Inc. Chair on ITS 
Ohio State University, Department of Electrical and Computer Engineering 
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Program Chair’s Welcome 
 

Welcome to IEEE ICVES 2008 
 
On behalf of the Program Committee, I would like to welcome you all to the 
International Conference on Vehicular Electronics and Safety 2008 sponsored by 
IEEE Intelligent Transportation Society held in Columbus, Ohio, USA. When we 
recall the pioneering research activities on automated highway systems by the Ohio 
State University in the 1970’s, we will understand that here, Columbus, is one of 
the most appropriate locations to hold an ITS-related conference. 
 
This conference covers unique areas in ITS. The area of vehicular electronics 
including hybrid vehicles is quite new in the conferences and symposia sponsored 
by IEEE ITS Society. Many presentations on vehicle safety communications or 
inter-vehicle communications also characterize this conference. Another feature of 
this conference is a kind of “Government, Industry, and Academia dialogue.” 
Plenary speakers are from the government and the industry, and we have many 
papers not only from the academia but also from the industry. 
 
We would like to thank Mr. Riley Garrot of U.S. Department of Transportation and 
Mr. Satoshi Oyama of Hitachi Ltd for their plenary talks. We also acknowledge the 
organizers of the special sessions: Dr. Giorgio Rizzoni and E. Marano of the Ohio 
State University organized the Plug-in Hybrid Vehicles session, Dr. Eylem Ekici of 
the Ohio State University organized the Vehicle-to-Vehicle Communication 
session, and Dr. Alberto Broggi and Dr. Pierpaolo Porta of Parma University 
organized the Traffic Sign Recognition session. Last but not least, we also thank 
many authors for their contributions covering from vehicular electronics to human-
machine interface, which make this conference quite unique. 
 
We hope you all to enjoy this new and unique conference on ITS. 
 
August, 2008 
 
Sadayuki Tsugawa, Dr. Eng. 
Program Chair, ICVES 2008 
Professor, Meijo University, Nagoya, Japan 
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Plenary Talks 
 
Dr. W Riley Garrott 
 

Vehicle Research and Test Center, National Highway Traffic Safety 
Administration, U.S. Department of Transportation 

 
The Anticipated Effect of Improvements to Automotive Electronics on Safety 

During the Years 2009 Through 2015 
 
The National Highway Traffic Safety Administration (NHTSA) is adding a Crash Avoidance 
Technology (CAT) rating to the consumer information that it provides through the New Car 
Assessment Program (NCAP).  The CAT-NCAP program will provide consumers with 
information about safety technologies that are becoming more common on production motor 
vehicles.  The three technologies initially selected by NHTSA are: 

1. Electronic Stability Control (ESC) 
2. Forward Collision Warning (FCW) 
3. Lane Departure Warning (LDW) 

All three of these technologies use electronics to improve vehicular safety. 
 
This talk will first discuss why NHTSA selected each of these three technologies for inclusion in 
the CAT-NCAP.  For each technology, a brief description will be given of how the technology 
works followed by NHTSA and Insurance Institute for Highway Safety (IIHS) estimates of their 
effects on automotive safety. 
 
The talk will also provide a summary of backover prevention technologies.  There will be a 
discussion of why, due to low benefits, backover prevention technology was not included in 
CAT-NCAP. 
 
Finally, the talk will conclude with a discussion of NHTSA’s plans for the future enhancement of 
the CAT-NCAP program. 
 
Biography - Dr. Garrott received his bachelor’s degree in engineering science from Tufts 
University in 1972, and Ph.D. in applied mechanics from the California Institute of Technology 
in 1977. He performed postgraduate work at the University of Michigan and worked for Ford 
Motor Company before joining the National Highway Traffic Safety Administration in 1980. Dr. 
Garrott has been the Chief of the Vehicle Stability and Control Division at NHTSA's Vehicle 
Research and Test Center in East Liberty, Ohio since 1993. During his tenure with NHTSA, 
Garrott has been heavily involved in light vehicle rollover, tire research, light vehicle ABS, heavy 
vehicle braking, intelligent transportation systems, and driver distraction research activities.  
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Dr. Satoshi Oyama 
 

Hitachi Ltd 
 

Vehicle Safety Communications: Progresses in Japan 
 
 
In Japan, ITS-Safety 2010 is a joint national project. Government sectors and private sectors have 
been working together toward the objective of this project which is reducing the fatalities less 
than 5,000 per year by using VSC technologies. From the government sector, Cabinet Secretariat 
(CAS), Ministry of Economy, Trade and Industry (METI), Ministry of Internal Affairs and 
Communications (MIC), Ministry of Land, Infrastructure, Transport and Tourism (MLIT) and 
Ministry of Economy, National Police Agency (NPA) have been joined for this project. From the 
private sector ITS-Japan organized a committee called J-Safety to support this project from the 
private sector including vehicle manufacturers and electronics manufacturers. ITS-Safety 2010 is 
a joint project of Advanced Safety Vehicle (ASV) conducted by the Road Transport Bureau of 
MLIT, Driving Safety Support System (DSSS) conducted by NPA and “SmartWay” conducted 
by the Road Bureau of MLIT. There is a plan to have demonstrations and symposiums on ITS-
Safety 2010 in Tokyo, February 2009. 
 
The presentation also includes the newly reallocated 700MHz band in addition to the 5.8GHz 
DSRC for VSC, and other VSC related topics in Japan. 
 
 
Biography - Mr. Satoshi (Sam) Oyama is Senior Manager, Road Transport Systems Dept., Total 
Solutions Div., Hitachi, Ltd., Tokyo, Japan. While he was stationed in Hitachi Sales Corp. of 
America, New Jersey, U.S.A., he worked for broadcast satellite receivers and CATV equipments. 
After his returning to Japan, he has been involving with 5.8GHz DSRC standardization activities 
for several years. His current interests are on Vehicle Safety Communications and WLAN for 
ITS applications. He is Chair of DSRC International Working Group, DSRC Expert Group, and 
Vice Chair of Vehicle Safety Communications Task Group, ITS Info-communications Forum, 
Japan. He is Leader of Wireless Communications Joint Expert Groups and Rapporteur of ITS 
EG, Asia-Pacific Telecommunity Standardization Program (ASTAP). For ITU-R SG5 WP5A, he 
has been a delegate of Japan. In ISO, he has been an expert from Japan for TC204 WG15, and he 
was Leader of International Harmonization Project, Radio Communications Sub WG, WG15 in 
Japan. From December 2006, he is Chair of International relationship and Architecture Sub 
Committee, J-Safety Committee in ITS Japan. In May 2006, he received the Achievement Award 
from ITU Association of Japan. He is a registered Professional Engineer. 
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Plenary Tutorial 

 
Tutorial on Plugin Hybrids: Plug-in hybrid 
electric vehicles and the Smart Grid: 
industry-government-university partnerships 
 

Program for Tuesday September 23rd 2008 
8:30 - 10:20 

Tutorial Session 
Giorgio Rizzoni and Vincenzo Marano, 

The Ohio State University 

 
Title Author(s) Affiliation 
PHEV's - The Utility view Larry Dickermann American Electric Power 
Electrification of the Powertrain Madhu Raghavan GM R&D and Planning 
TBD Justin Ward Toyota 
Intelligent Charging of EVs 
(electric vehicles) and 
PHEs (plug-in hybrid electric 
vehicles) 

Rich Housh 
 

Juice Technologies 
 

ANL research efforts to make 
PHEV a viable solution 

Don Hillebrand Argonne National 
Laboratory 

PHEVs: ready to go? Benefits 
and challenges for Plug-in 
vehicles 

Giorgio Rizzoni 
 

The Ohio State University- 
Center for Automotive 
Research. 
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Special Sessions 

 
Four special sessions are organized as follows: 
 

• Automated Highway Systems Panel  
(Monday September 22, 9:50 AM) 

 
Session Organizer:  Sadayuki Tsugawa, Meijo University 

 
 

• Plug in Hybrid Electric Vehicles  
(Tuesday September 23, 10:50 AM) 

 
Session Organizers:  Giorgio Rizzoni,   Ohio State University 

     Vincenzo Marano, Ohio State University 
 
 
• Traffic Signal Detection  

(Wednesday September 24, 9:40 AM) 
 

Session Organizers:  Alberto Broggi,   University of Parma 
     Pier Paolo Porta, University of Parma 
 
 
 

• Inter-Vehicular Communications  
(Wednesday September 24, 1:00 PM) 

 
Session Organizer:  Eylem Ekici,   Ohio State University 
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Welcome Reception and Tour Site 

 
Welcome reception and a tour of the Ohio State University Center for Automotive 
Research facilities will be held between 4:30 and 6:30 on Monday afternoon, 
September 22. Transportation will be provided to and from the conference site and 
the reception. 

The Center for Automotive Research (CAR, http://car.osu.edu) is an interdisciplinary research 
center in the College of Engineering at The Ohio State University. CAR research focuses on: 

• Advanced propulsion systems for reduced fuel consumption and emissions 
• Intelligent transportation systems, vehicle-to-vehicle communications, and autonomous 

vehicles 
• Noise, vibrations and dynamics 
• Vehicle chassis systems 
• Vehicle and occupant safety 

CAR is located in a 35,000 sq. ft. facility and offers advanced experimental facilities that include 
engine and vehicle dynamometers, vibration, noise and acoustics laboratories, intelligent and 
autonomous vehicle laboratories, engine fluid mechanics and combustion research facilities, and 
electric, hybrid-electric propulsion, fuel cell and electrochemical energy storage research 
facilities. In addition, CAR has access to the full-service proving grounds of the Transportation 
Research Center, Inc. (http://www.trcpg.com/), located 45 miles northwest of the OSU campus. 
CAR sees the participation of 16 faculty, 50 graduate students, 5 administrative staff, over 20 
research staff, and numerous visiting scholars and student research assistants.  CAR annual 
research expenditures total around $6M.  
 
CAR has operated an Industrial Consortium since 1999, with the participation of 25 automotive 
OEMs and suppliers over the years, and with an average membership of 10-12 companies. The 
mission of the CAR Consortium is to provide industry and government with opportunities to 
participate in original, leveraged automotive research in three focused thrust areas: Advanced  
 
Propulsion Systems (APS); Intelligent Transportation Systems and Vehicle-to-Vehicle 
Communications (ITS/V2V); and Vehicle Noise, Vibration and Dynamics (NVD). Each thrust 
concentrates on research areas that are unique to OSU and offers consortium members an 
opportunity to select research projects. The annual membership fee is $30,000 per thrust area.  
Funds thus collected are divided among individual projects.  Typically, 5-8 projects are 
conducted each year, and each member leverages significant resources.   
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Inauguration of Hydrogen refueling station  at CAR   Prototype hybrid-electric vehicle developed at CAR 

 

 
The 2007 Urban Challenge Vehicle 

 
Conference Banquet  7:00 - 9:00 PM Tuesday, September 23 
 
Venue The Blackwell Inn Hotel 
(on-campus hotel and conference center at The Ohio State University) 
2110 Tuttle Park Place - Columbus, Ohio 43210 
Phone     : 614-247-4000  
Toll Free: 866-247-4003 
Fax         : 614-247-4040 
Local Transportation  
Central Ohio Transit Authority (COTA) offers public transportation in Columbus 
city. For schedules and trip planner please visit http://www.cota.com/ 
Taxi  
take a cab at your own expense (average rate $30.00 from Airport) 
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IEEE ICVES 2008 Technical Program Schedule (1/3) 

Track a Track b 
08:30-08:40 
Room 140 

Plenary Session Mo1AM1a 
 

Welcome 

  

08:40-09:30 
Room 140 

Plenary Session Mo1AM2a 
 

Plenary #1 

  

    
09:50-12:20 
Room 140 

Special Session Mo1AM3a 
 

Automated Highway Systems 

  

    
13:30-14:30 
Room 202 

Regular Session Mo1aPM1b 
 

Communication I 
  

13:30-15:50 
Room 140 

Regular Session Mo1bPM12a 
 

Detection & Recognition Systems 

14:50-15:50 
Room 202 

Regular Session Mo1aPM2b 
 

Communication II 
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 IEEE ICVES 2008 Technical Program Schedule (2/3) 
 

Track a Track b 
08:30-10:20 
Room 140 

Plenary Session Tu2AM1a 
 

Tutorial on Plug-In-Hybrid 

  

    
  
  
  

10:50-12:30 
Room 140 

Special Session Tu2AM2a 
 

Plug-In Hybrid Electric Vehicles: Technology and Control.   
    

13:30-15:10 
Room 140 

Regular Session Tu2aPM3a 
 

Safety & Driver Assistance I 

13:30-15:10 
Room 202 

Regular Session Tu2bPM6b 
 

Sensors 

    
15:30-16:30 
Room 202 

Regular Session Tu2bPM7b 
 

Sensing 

15:30-16:50 
Room 140 

Regular Session Tu2aPM4a 
 

Hybrid Vehicles 

  
17:00-18:20 
Room 140 

Regular Session Tu2aPM5a 
 

Car Electronics 

16:40-18:20 
Room 202 

Regular Session Tu2bPM8b 
 

Driverless Vehicles 
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IEEE ICVES 2008 Technical Program Schedule (3/3) 

Track a Track b 
  

08:30-09:20 
Room 140 

Plenary Session We3aAM1a 
 

Plenary #2 

  

    
09:40-11:00 
Room 140 

Special Session We3aAM2a 
 

Traffic Sign Recognition 

09:40-11:40 
Room 202 

Regular Session We3bAM5b 
 

Safety & Driver Assistance II 
11:00-12:00 
Room 140 

Regular Session We3aAM3a 
 

Driver Behavior & Testing 
  

    
  
  
  
  
  

13:00-17:10 
Room 202 

Special Session We3bPM6b 
 

Inter-Vehicular Communication 

  

17:10-17:30 
Room 202 

Plenary Session We3bPM7b 
 

Farewell 

15



IEEE ICVES 2008 PROGRAM 

IEEE ICVES 2008 Conference Program 
Monday 22, September 

Mo1AM1a Plenary Session, Room 140  
Welcome   
Chair: Ozguner, Umit Ohio State Univ.
Co-Chair: Tsugawa, Sadayuki Meijo Univ.
  
Mo1AM2a Plenary Session, Room 140  
Plenary #1   
Chair: Ozguner, Umit  Ohio State Univ.
 
08:40-09:30, Paper Mo1AM2a.1  
The Anticipated Effect of Improvements to Automotive Electronics on Safety During the 
Years 2009 through 2015 
Garrott, Riley     Vehicle Res. and Test Center
 Abstract: The National Highway Traffic Safety Administration (NHTSA) is adding a Crash Avoidance 
Technology (CAT) rating to the consumer information that it provides through the New Car Assessment
Program (NCAP). The CAT-NCAP program will provide consumers with information about safety
technologies that are becoming more common on production motor vehicles. The three technologies initially
selected by NHTSA are: 1. Electronic Stability Control (ESC) 2. Forward Collision Warning (FCW) 3. Lane
Departure Warning (LDW) All three of these technologies use electronics to improve vehicular safety.This talk 
will first discuss why NHTSA selected each of these three technologies for inclusion in the CAT-NCAP. For 
each technology, a brief description will be given of how the technology works followed by NHTSA and
Insurance Institute for Highway Safety (IIHS) estimates of their effects on automotive safety. Finally, the talk
will conclude with a discussion of NHTSA’s methodology for the future enhancement of the CAT-NCAP 
program. 

 
Mo1AM3a Special Session, Room 140  
Automated Highway Systems   
Chair: Shladover, Steven E. Inst. of Transportation Studies
Co-Chair: Tsugawa, Sadayuki Meijo Univ.
09:50-12:20, Paper Mo1AM3a.1  
A History of AHS in Japan and Future Issues 
Tsugawa, Sadayuki Meijo Univ.
 Absract: This paper describes research activities on automated driving systems since 1960’s conducted in
Japan mainly in Mechanical Engineering Laboratory (MEL) and National Institute of Advanced Industrial
Science and Technology (AIST), the successor of MEL, under Japanese Ministry of Economy, Trade and
Industry (METI), and introduces a new project on AHS started in 2008 with the aim of energy saving and global
warming prevention by METI. The research institute has been continuously conducting the research since 
1960’s till now. The system in 1960’s employed inductive cable embedded under a roadway surface for lateral
control, while the system in 1970’s was a vision-based one, which was extended to have an autonomous 
navigation function with dead reckoning in 1980’s. The autonomous navigation function was improved to use
RTK-GPS and five autonomous vehicles linked with the inter-vehicle communication drove under flexible 
cooperative platooning in 2000. The AHS project started in 2008 will deal with a heavy truck platoon along an
expressway and a light truck along urban streets under mixed traffic. 
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09:50-12:20, Paper Mo1AM3a.2  
AHS Research at the California PATH Program and Future AHS Research Needs 
Shladover, Steven E. Inst. of Transportation Studies
Abstract: The conceptual basis for automated highway systems (AHS) was established 70 years ago, long
before it was technologically feasible. The historical context of thinking about AHS since then is reviewed,
followed by a focus on the development of PATH’s research program on AHS during the past 20 years. The
primary contributions to knowledge from the PATH AHS research are summarized, followed by identification
of the key remaining issues that need attention 
09:50-12:20, Paper Mo1AM3a.3  
From Automated Highways to Urban Challenges 
Urmson, Chris Carnegie Mellon Univ.
Duggins, David Carnegie Mellon Univ.
Jochem, Todd Foster-Miller, Inc.
Pomerleau, Dean Cognex
Thorpe, Charles E Carnegie Mellon Univ.
Abstract: This paper describes autonomous vehicle and driver assistance research beginning with the 1997 
National Automated Highway System Consortium Demonstration. As a microcosm of the community at large
we discuss how Carnegie Mellon autonomous vehicle research has progressed in the last decade. Since the
demonstration we have formed two companies: AssistWare became a leading developer of lane departure
warning systems; and, Applied Perception which emphasized off-road navigation and perception research. In 
parallel, we have competed in the DARPA Grand Challenges and won the Urban Challenge. Each of these 
endeavors has deepened our understanding of what it will take to broadly deploy autonomous vehicles. 
09:50-12:20, Paper Mo1AM3a.4  
History of AHS in Italy and Future Issues 
Broggi, Alberto Univ. of Parma
Abstract: The invited talk presents the activities carried out in Italy in the last two decades related to AHS topics 
and in particular dealing with intelligent driverless vehicles. The presentation discusses about the history of the
projects on driverless vehicles in Italy and Europe, and presents the most important results, some of which 
became worldwide milestones in vehicular robotics. The presentation addresses the main challenges, including
the DARPA Challenges, in which the Artificial Vision and Intelligent Systems Lab of Parma University,
currently known as VisLab, was engaged and discusses future trends in the field as well as possible future
applications of these results on mass production vehicles. 
09:50-12:20, Paper Mo1AM3a.5  
A History of AHS at OSU and Future Progress 
Ozguner, Umit Ohio State Univ.
Abstract: In this talk we present a brief overview of the research and development efforts that were undertaken
at the Ohio State University originally in the area of Intelligent Vehicle Highway Systems (IVHS), Automated
Highway Systems (AHS), and later in autonomous vehicles or Intelligent Vehicles (IV). We conclude with 
some thoughts on possible future developments. 
 
Mo1aPM1b Regular Session, Room 202  
Communication I   
Chair: Ozguner, Fusun The Ohio State Univ.
  
13:30-13:50, Paper Mo1aPM1b.1  
A Unified Car-IT Communication-Architecture: Network Switch Design Guidelines 
Müller-Rathgeber, Bernd Tech. Univ. München
Michel, Hans-Ulrich BMW Group Res. and Tech.
Eichhorn, Michael Tech. Univ. München
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Abstract: Rising communication needs in transportation systems due to meshed control circuits and complex
sensor technology like Lidar, Radar and Cameras lead to increasing wiring harness and system complexity. To
solve this, we made an approach for a unified Car-IT Communication-Architecture based on IEEE 802.3 
switched Ethernet for use in the vehicular environment. In this paper, we present the requirements for and 
realization of the core-network components to enable deterministic communication and the corresponding real-
time calculus for system verification. 
13:50-14:10, Paper Mo1aPM1b.2  
Towards a Game-Theoretic Model of Co-Operative Context-Aware Driving under Random 
Influences 
Rass, Stefan Klagenfurt Univ.
Fuchs, Simone Klagenfurt Univ.
Kyamakya, Kyandoghere Alpen-Adria-Univ. Klagenfurt
Abstract: Cooperative driving is currently an active area of research, where considerable effort is put on
providing drivers with precise information about their surrounding and actions of others in order to have a
valuable decision support system. Still, the final decision does and should always remain with the driver. Hence,
any recommendation may be followed or disregarded by the driver, yielding to avoidance or increase of danger 
for others and oneself. This paper makes an attempt to model cooperative driving as a non-cooperative game 
with an explicit account for the free will of a driver. We derive results on how much the optimal situation may 
deviate from the actual situation if the driver is unwilling or unable to precisely follow the recommendation of a
driving assistance system. 
14:10-14:30, Paper Mo1aPM1b.3  
Interference Reduction in DS/SS Inter-Vehicle Communication Using Circular Array 
Antenna 
Masui, Kyohei Tokyo Univ. of Science
Itami, Makoto Tokyo Univ. of Science
Abstract: In inter-vehicle communication(IVC), many studies are focused on DS/SS CDMA(Direct Sequence / 
Spread Spectrum, Code Division Multiple Access) scheme. This scheme, however, has a problem of the
increase of interference between PN codes due to increase of the number of vehicles. The use of space division
transmission is an effective solution for this problem. In this paper, a circular array antenna is used to perform
space division transmission, and the effectiveness of the proposed method is examined by computer simulation 
 
Mo1aPM2b Regular Session, Room 202  
Communication II   
Chair: Ozguner, Fusun The Ohio State Univ.
  
14:50-15:10, Paper Mo1aPM2b.1  
Microscopic Traffic Simulator Including Driver's Recognition Error Model for Evaluation of 
Driving Assistance Systems 
Takatori, Yusuke Tokyo Univ. of Science
Yashima, Hiroyuki Tokyo Univ. of Science 
Abstract: This paper describes a microscopic traffic simulator considering driver’s recognition errors for
evaluation of driving assistance systems. The simulator including the model of both the driver’s delay and the
driver’s recognition error that cause the collision between vehicles has been developed. The validity of the lane
changing frequency of the simulator is verified. Moreover, the average accident interval evaluated by the 
simulation is compared with the average accident interval in the real traffic. 
15:10-15:30, Paper Mo1aPM2b.2  
A Study on User Authentication Infrastructure for Next Generation Telematics 
Umezawa, Katsuyuki Hitachi, Ltd.
Susaki, Seiichi Hitachi, Ltd.
Tezuka, Satoru Hitachi, Ltd.
Kashiyama, Masamori Hitachi, Ltd.
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Abstract: To receive a telematics service, it must first be authenticated, and each automobile (or car navigation 
system) has typically been linked to a particular vehicle owner who could authenticate such services. However,
an increasing number of drivers use cars that are rented, leased, or obtained through a car-sharing program; in 
such cases, the present form of car authentication is insufficient. A better system would authenticate the
individual who is using a car at a particular time, but is not necessarily the owner. In this paper, we propose a
personal authentication infrastructure for next-generation telematics. Specifically, we propose personal
authentication into that (1) between the person and the terminal, (2) between the terminal and the center. 
15:30-15:50, Paper Mo1aPM2b.3  
A New Recovery Method for Greedy Routing Protocols in High Mobile Vehicular 
Communications 
Yu, Sukdea Purdue Univ.
Choi, Hoon CoreBell Systems Inc.
Cho, Gihwan chonbuk Univ.
Abstract: Greedy Perimeter Stateless Routing (GPSR) protocol is an appropriate and the most well-known 
routing protocol for high mobile vehicular ad-hoc networks. The protocol includes two routing modes, the 
greedy mode and the recovery mode, and utilizes a neighbor list to make a route decision. However, not only 
does the neighbor list in the protocol involve stale neighbor information, but also the stale nodes inherit a higher 
selection priority in the greedy mode according to the routing policy; besides, the useful redundant route 
information can be eliminated during planarization in the recovery mode. To overcome those problems, we 
propose a new recovery mode, named as Greedy Border Superiority Routing (GBSR), along with an Adaptive 
Neighbor list Management (ANM) scheme. A node generates a border superior graph instead of generating a 
planar graph when the node faces the local maximum. Packets in the recovery mode can escape from the 
recovery mode as fast as possible using the graph. Here, GBSR protocol has the same assumption as that of 
GPSR, and does not require any additional information. With a network simulator, GBSR and ANM are 
evaluated using two vehicle mobility scenarios. GBSR shows higher network performance in comparison with 
GPSR protocol. In addition, we accomplish a nearly stale-free neighbor list using the ANM scheme. 
 
Mo1bPM12a Regular Session, Room 140  
Detection & Recognition Systems   
Chair: Broggi, Alberto Univ. of Parma
  
13:30-13:50, Paper Mo1bPM12a.1  
Driver's Cognitive Distraction Detection Using AdaBoost on Pattern Recognition Basis 
Miyaji, Masahiro Aichi, Prefectural Univ.
Danno, Mikio Toyota InfoTechnology
Kawanaka, Haruki Aichi Prefectural Univ.
Oguri, Koji Aichi Prefectural Univ.
Abstract: Detecting the mental and physical states which occur in a driver immediately before a traffic accident
and then providing information to or warning the driver is an effective means of reducing traffic accidents. This
study is focused on driver's cognitive distraction, a state which can easily lead to traffic accidents, and
reproduced this distraction in a driving simulator by providing conversation or arithmetic tasks to the subjects.
Stereo cameras were used as the means to track subjects’ eye and head movements. Eye and head movements
were tracked and their standard deviations were set as classification features of pattern recognition, and the 
AdaBoost method was used to detect subject cognitive distraction. The interval between heart R-waves was also 
added as a classifier feature, in order to improve cognitive distraction detection performance. The results of this 
study were then compared with the SVM method from the AIDE Project, which was carried out as part of the
EU 6th Framework Programme. 
13:50-14:10, Paper Mo1bPM12a.2  
A Contour-Based Separation of Vertically Attached Traffic Signs 
Fleyeh, Hasan Dalarna Univ.
Zhao, Ping Dalarna Univ.

19



IEEE ICVES 2008 PROGRAM 

14:10-14:30, Paper Mo1bPM12a.3  
Pedestrian Recognition Using Stereo Vision and Histogram of Oriented Gradients 
Toya, Ayato Kumamoto Univ.
Hu, Zhencheng Kumamoto Univ.
Yoshida, Takehumi Kumamoto Univ.
Uchimura, Keiichi Kumamoto Univ.
Kubota, Hitoshi Suzuki Motor Co.
Ono, Masakazu Suzuki Motor Inc.
 Abstract: In this paper, we propose a fast and stable pedestrian recognition approach using the features from
both stereo vision and HOG(Histogram of Oriented Gradient) filter.It inquires the histogram of disparity from
the stereo images and builds a mask image to extract the features from foreground regions exclusively. HOG
and PCA(Principal Component Analysis) are then applied to the foreground edge image and pedestrian
recognition is performed by Naive Bayes classifier to achieve the real-time performance. The real road 
experiments showed effectiveness and efficiency of the proposed approach. 
14:30-14:50, Paper Mo1bPM12a.4  
Stereo Vision Based Pedestrian Detection Using B-Spline Modelling 
Abbas, Ammar Chemnitz Univ. of Tech.
Fardi, Basel Chemnitz Univ. of Tech.
Wanielik, Gerd Chemnitz Univ. of Tech.
 Abstract: This paper presents a new approach for pedestrian detection in the vehicle enviroment using stereo 
vision. The segmented pedestrians, represented as a set of equal disparity attributed segments, are refined using
B-spline arithmetic. These segments are obtained from a non-dense disparity map. The disparity map is 
estimated using a new developed algorithm relying on the contour-following algorithm. The approximated 
segments are then matched with preexisting pedestrian model. The pedestrian model is generated by utilising B-
spline functions, which can refine the human body contour extracted in a digitized image. Some attributes of the 
approximated segments like concavity, convexity, and local curvature are considered to perform the matching
process. 
14:50-15:10, Paper Mo1bPM12a.5  
Fast Implementation of a Robust Pedestrian Recognition System 
Schloßhauer, Jan FusionSystems GmbH
Giesecke, Normen Univ. of Tech. Chemnitz
Fardi, Basel Chemnitz Univ. of Tech.
Wanielik, Gerd Chemnitz Univ. of Tech.
 Abstract: In this contribution a real time capable pedestrian recognition system is presented. The AdaBoost
based cascade approach is applied and enhanced. A special implementation of the feature extraction algorithms
yields to a remarkable increasing of the computation efficiency. Furthermore the Adaboost classifier uses 
decision trees as basic classifiers (weak learner). Therefore, the computational costs are reduced in addition
without penalizing the classification performance. The details of the implementation, the computational costs as 
well as the classification results of real scenarios are presented. 
15:10-15:30, Paper Mo1bPM12a.6  
Automatic Colored Traffic Sign Detection Based on Optoelectronic Correlation 
Architectures 
Joshi, Madhusudan International Centre for Automotive Tech. 
Dalela, Saurabh International Centre for Automotive Tech. 
Singh, Mohan Jeet International Centre for Automotive Tech. 
15:30-15:50, Paper Mo1bPM12a.7  
Following Vehicle Detection Using Multiple Cameras 
Inoue, Osamu Keio Univ.
Abstract:  Abstract: In this contribution a real time capable pedestrian recognition system is presented. The 
AdaBoost based cascade approach is applied and enhanced. A special implementation of the feature extraction 
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algorithms yields to a remarkable increasing of the computation efficiency. Furthermore the Adaboost classifier 
uses decision trees as basic classifiers (weak learner). Therefore, the computational costs are reduced in 
addition without penalizing the classification performance. The details of the implementation, the 
computational costs as well as the classification results of real scenarios are presented 
 

Tuesday 23, September 

 
Tu2AM1a Plenary Session, Room 140 
Tutorial on Plug-In-Hybrid  
Chair: Rizzoni, Giorgio The Ohio State Univ.
Organizer: Marano, Vincenzo The Ohio State Univ.
Organizer: Rizzoni, Giorgio The Ohio State Univ.
8:30-10:40 
 
 
Tu2AM2a Special Session, Room 140 
Plug-In Hybrid Electric Vehicles: Technology and 
Control.  

Chair: Marano, Vincenzo Ohio State Univ.
  
10:50-11:10, Paper Tu2AM2a.1 
Energy and Economic Evaluation of PHEVs and Their Interaction with Renewable Energy 
Sources and the Power Grid (I) 
Marano, Vincenzo The Ohio State Univ.
Rizzoni, Giorgio The Ohio State Univ.
Abstract: Strong dependency on crude oil in most areas of modern transportation coupled with increased 
demand for electric power generation lead to a significant consumption of fossil fuel resources over many
decades. Homes and cars represent the biggest personal impact on the increasing energy demand, global
warming and air quality; furthermore, electric power utilities spend a tremendous amount of capacity to
continuously balance supply and demand across the grid or provide backup electricity during outages and peak
demand periods. As a consequence, research is quickly moving towards interconnected renewable energy based
systems for transportation and residential/commercial buildings. Thus, this paper deals with an energy and
economic evaluation of Plug-in Hybrid Electric Vehicles (PHEVs) and their interaction with the power grid and 
the energy market. A multi-configurable personal eco-system with a plug-in hybrid vehicle is modeled. The 
model uses a set of data for the State of Ohio, including cost of energy, potential photovoltaic capacity, wind
patterns and government regulations and incentives. The PHEV can draw electricity either from the power grid
or from a personal eco-system consisting of a hybrid wind/photovoltaic generating system. Results show the
potential for reduction of energy cost, pollutant and dependency on the grid, along with substantial economic 
benefits. 
11:10-11:30, Paper Tu2AM2a.2 
Computationally Efficient Optimal Power Management for Plug-In Hybrid Vehicles Based 
on Spatial Domain Two-Scale Dynamic Programming (I) 
Gong, Qiuming Univ. of Wisconsin-Milwaukee
Li, Yaoyu Univ. of Wisconsin - Milwaukee
Peng, Zhong-Ren Univ. of Florida
Abstract: The plug-in hybrid electric vehicles (PHEV), utilizing more battery power, has become a next-
generation HEV with great promise of higher fuel economy. Global optimization charge-depletion power 
management would be desirable. This has so far been hampered due to the a priori nature of the trip information
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and the almost prohibitive computational cost of global optimization techniques such as dynamic programming
(DP). We have recently developed a two-scale dynamic programming approach as a nearly globally optimized
charge-depletion strategy for the PHEV power management, through the combination with the Intelligent
Transportation Systems (ITS). The trip models are obtained via GPS, GIS, real-time and historical traffic flow 
data and advanced traffic flow modeling. A computationally efficient algorithm is proposed in this paper to
enhance the previously developed two-scale DP framework so that the computational efficiency meets the need
of on-board implementation. The electric-vehicle mode is reinforced for predicted traffic stops. For the
remainder of the trip, the route is divided into a number of segments of certain length. For each segment, the
fuel consumption and SOC change are calculated in advance according to different level of power splitting 
ratio, speed and acceleration/deceleration. The optimization can then be solved in spatial domain, with much
less dimension than that in time domain. 
11:30-11:50, Paper Tu2AM2a.3 
Impact of Battery Sizing on Stochastic Optimal Power Management in Plug-In Hybrid 
Electric Vehicles (I) 
Moura, Scott Univ. of Michigan
Callaway, Duncan Univ. of Michigan
Fathy, Hosam Univ. of Michigan
Stein, Jeffrey Univ. of Michigan
Abstract: This paper examines the impact of battery sizing on the performance and efficiency of power
management algorithms in plug-in hybrid electric vehicles (PHEVs). Existing studies examine this impact for
power management algorithms derived using either rule-based or deterministic dynamic programming methods. 
This paper extends the above investigations to power management algorithms optimized using stochastic
dynamic programming (SDP). The paper treats both PHEV trip duration and PHEV power demand over the 
course of a given trip as stochastic. Furthermore, the paper examines two power management optimization
objectives: one emphasizing fuel consumption only, and one that emphasizes the total cost of the blended use of 
fuel and electricity. The paper shows that blending provides significant benefits for small batteries, but this
effect diminishes with increasing battery size. 
11:50-12:10, Paper Tu2AM2a.4 
The Road to Electrification for Specialty Vehicles (I) 
Cook, Alexander Vanner Incorporated
Abstract: The need for electrical power in vehicles has grown dramatically. The conventional electrical system
is made up of batteries and an alternator. The power available under this system is limited. To compensate,
companies have put together secondary systems to provide additional power. There are battery-based systems, 
but the time the power is available is limited and the alternator is taxed with charging the additional batteries.
There are also dynamic systems that take the power from the alternator, but historically, this has required engine 
control changes, resulting in only stationary applications. In both cases, these add-on systems have resulted in 
the electrical system becoming unbalanced leading to warranty issues with the batteries, starters and alternators. 
Recently, Vanner developed the first custom designed AC power system for truck and bus applications that did
not require any engine control manipulation. For the first time, a vocational truck could be equipped with a
balanced auxiliary AC system available from the factory and a dynamic system that could provide power while
the truck was in motion. While this innovative system was revolutionary in the vocational truck industry, the
power supplied was not quite sufficient to electrify the vehicle. Engine electrification is critical to improve the
efficiency of the engine resulting in improved fuel economy and emission reduction. The biggest limitation to
electrifying the engine is the vehicle’s current power generation. 
12:10-12:30, Paper Tu2AM2a.5 
DOE PHEV Value Proposition Study (I) 
Smith, David Sentech Inc
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Tu2aPM3a Regular Session, Room 140 
Safety & Driver Assistance I  
Chair: Kato, Shin National Inst. of AIST
  
13:30-13:50, Paper Tu2aPM3a.1 
Promotion of the Development of Safe Driving Support System with Close Collaboration of 
ITS Engineers and Social Scientists 
Washino, Shoichi Tottori Univ. of Environmental Studies
 Abstract: Since the first ITS World Congress was held in 1994, 14 years have passed. In this period in-vehicle 
navigation systems and the electronic toll collection (ETC) systems have been put into practice and now 30% of
all passenger cars in Japan have equipped with in-vehicle navigation systems. Moreover many cars in Japan 
have equipped with in-vehicle ETC units and the infrastructure for ETC has been built at almost every toll
gates. People said that there is “chicken and egg arguments” between building ETC infrastructure at toll gates 
and spreading in-vehicle ETC units. So they worried about not spreading of ETC systems. But actually there
was not any anxiety for spreading of ETC systems. According to my opinion safe driving support systems are
not widely used in Japan as well as all over the worlds. Why are not safe driving support systems widely used?
In case of in-vehicle navigation systems their popularization is mainly controlled by scientific technologies like
root search technique and the location of vehicles technique. On the contrary of this, in the case of safe driving
support systems their spread are mainly controlled by social sciences such as psychology rather than scientific
technologies such as automatic driving technology and so on. In general human beings are “strongly nonlinear”, 
controlled by frequently emotion and sometimes illogical ideas as we know. Moreover there are several legal
problems such as responsibilities of traffic accidents as Becker et al. has al 
13:50-14:10, Paper Tu2aPM3a.2 
Reference Governors for Controlled Belt Restraint Systems 
van der Laan, Ewout TU/e
Luijten, Hanri Tech. Univ. Eindhoven
Heemels, Maurice Tech. Univ. Eindhoven
Veldpaus, Frans TU/e
Steinbuch, M. Eindhoven Univ. of Tech.
 Abstract: This paper presents a novel control strategy for real-time controlled restraint systems. Today’s 
restraint systems typically include a number of airbags, and a three-point seat belt with load limiter and 
pretensioner. In the class of realtime controlled restraint systems, the restraint actuator settings are continuously
manipulated during the crash. The control strategy developed here is based on reference management, in which
a nonlinear device - a reference governor - is added to a primal closed loop controlled system. This governor
determines an optimal setpoint in terms of injury reduction and constraint satisfaction by solving a constrained
optimization problem. Prediction of the vehicle motion, required to predict future constraint violation, is
included in the design and is based on linear regression of past crash data. Simulation results with a MADYMO 
model show that a significant injury reduction is possible, without prior knowledge of the crash. Furthermore, it
is shown that the algorithms are sufficiently fast to be implemented on-line. 
14:10-14:30, Paper Tu2aPM3a.3 
Body Sensor Networks for Driver Distraction Identification 
Sathyanarayana, Amardeep The Univ. of Texas at Dallas
Nageswaren, Sandhya The Univ. of Texas at Dallas
Ghasemzadeh, Hassan The Univ. of Texas at Dallas
Jafari, Roozbeh The Univ. of Texas at Dallas
Hansen, John Univ. of Texas at Dallas
 Abstract: Cars have become a part of almost everyone’s life taking people from one place to another. In such a
fast paced mode of transport, there are a variety of ways in which drivers can get distracted while driving.
Getting stuck in a traffic jam, doing other tasks simultaneously while driving- for example drinking, reading, 
talking over the mobile phone are various forms of distractions. Early detection of driver distraction can reduce
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the number of accidents. This paper describes the initial analysis of a system for detecting driver distractions 
using data from the Controller Area Network (CAN) and motion sensor (accelerometer and gyroscope). The
paper mainly focuses on distractions perceivable with leg and head movements of the driver. The data from
these expressive parts of the driver yield a high accuracy of distraction detection of over 90%. With such high
accuracies, reliable systems could be built to have early warning or corrective mechanisms which would avoid
or reduce the intensity of accidents caused due to driver distractions. 
14:30-14:50, Paper Tu2aPM3a.4 
Improvement of the Advanced Demand Signals II Scheme and Its Performance Evaluation 
Aso, Toshimasa Saitama Univ.
Hasegawa, Takaaki Saitama Univ.
 Abstract: This paper describes improvement of the advanced demand signals II (ADS-II) scheme and 
performance comparisons between the conventional ADS-II scheme, the improved ADS-II scheme and a basic 
coordinated control scheme. Firstly priority of long idling users and the control both of the pedestrian red/green
right-turn arrow indication and of the pedestrian red/vehicular green indication by using calculated demand
values based on the idling times are introduced to the conventional ADS-II scheme. Secondly, the definition of 
the cooperation coefficient is modified. Finally, the performance of the improved ADS-II scheme is compared 
with that of the conventional ADS-II scheme and that of the coordinated control scheme, and the results show 
that the improved ADS-II scheme is superior. In particular, from the results of simulations under the condition
that an average vehicular headway time of a main roadway per lane, that of the intersecting roadways per lane
and an average pedestrian generation interval are 10s, 20s and 200s, respectively, in a street with 3 lanes, it is
shown that the average idling time per person of the coordinated control scheme and that of the conventional
ADS-II scheme approximately are reduced by 40% and by 30%, respectively. 
14:50-15:10, Paper Tu2aPM3a.5 
A Modeling Method for Predicting Driving Behavior Concerning with Driver’s past 
Movements 
Kishimoto, Yoshifumi Aichi Prefectural Univ.
Oguri, Koji Aichi Prefectural Univ.
 Abstract: Recently, studies of predicting driving behavior based on behavioral models have been done for
constructing Driving Safety Support Systems (DSSS) responding to driver’s intention. Although traditional 
behavioral models predict future behavior by means of instantaneous velocity and pedal strokes, past
movements should be concerned for accurate prediction since human’s behavior is strongly related to past
actions. This study proposed a method of modeling driving behavior concerned with certain period of past
movements by using AR-HMM (Auto-Regressive Hidden Markov Model) in order to predict stop probability.
As results of comparison with a conventional method, our algorithm is effective for predicting driving behavior 
accurately. 
 
Tu2aPM4a Regular Session, Room 140 
Hybrid Vehicles  
Chair: Acarman, Tankut Galatasaray Univ.
  
15:30-15:50, Paper Tu2aPM4a.1 
Selection of PMAC Machine for Starter-Generator Application in a Series Hybrid Bus 
Jurkovic, Sinisa Michigan State Univ.
Strangas, Elias Michigan State Univ.
Abstract:  This paper presents a comparative study of PMAC machine candidates for starter-generator 
application in hybrid bus with series power-train configuration. PMAC machines with interior and surface
mount permanent magnets are considered and compared, although a complete analysis is only carried out for
the SPM. Different design aspects such as: concentrated versus distributed windings as well as interior and
exterior rotor structures are evaluated. Different slot per pole per phase configurations for concentrated winding
PMAC machines are also examined. Comparison and evaluation of the machines is based on their performance 
which included evaluation of winding and iron losses, magnet losses and maximum torque capability as well as
the size and weight of the machines. 
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15:50-16:10, Paper Tu2aPM4a.2 
An Intelligent Energy Management Model for a Parallel Hybrid Vehicle under Combined 
Loads 
Khayyam, Hamid Deakin Univ.
Kouzani, Abbas Z. Deakin Univ.
Hu, E.J. Deakin Univ.
Abstract: To exploit the benefits offered by parallel HEVs, an intelligent energy management model is
developed and evaluated in this paper. Despite most existing works, the developed model incorporates
combined wind/drag, slope, rolling, and accessories loads to minimise the fuel consumption under varying
driving conditions. A slope prediction unit is also employed. The engine and the electric motor can output 
power simultaneously under a heavy-load or a slopped road condition. Two simulation were conducted namely
slopped-windy-prediction and slopped-windy-prediction-hybrid. The results indicate that the vehicle speed and 
acceleration is smoother where the hybrid component was included. The average fuel consumption for the first
and second simulations were 7.94 and 7.46 liter/100 km, respectively. 
16:10-16:30, Paper Tu2aPM4a.3 
Signal Interfacing for Hybrid Electric Vehicular Electronics and an Implementation Study 
Hartavi Karcı, Ahu Ece Istanbul Tech. Univ.
Uygan, Ismail Meriç Can Istanbul Tech. Univ.
Sezer, Volkan Istanbul Tech. Univ.
Acarman, Tankut Galatasaray Univ.
Guvenc, Levent Istanbul Tech. Univ.
Kilic, Varlik Ford OTOSAN
Yildirim, Murat Ford Otomotiv Sanayi A.S.
 Abstract: This paper presents developments on Hybrid Electric Vehicle (HEV) prototype design from the
viewpoint of electronic interfacing to the accelerator pedal, clutch and brake while assuring safe operation of
the vehicle and maximizing fuel efficiency. The presented interface design has been implemented during the 
stage of modifying a front wheel drive commercial vehicle into a four wheel drive HEV. The demand for
developing vehicle with improved fuel efficiency necessitates an intensive modification of its electronic and
mechanical structure to maintain the electronic safety system of the vehicle. HEV technology is a promising
solution for reducing fuel consumption and pollutant gas emission levels. The selection of drive train
configuration and its suitable components, the design of the electric and electronic interface circuits that should 
be able to interface with power-train control unit as well as the overall vehicle control system are the main
issues in the system retrofit procedure. Diverse configurations and hybrid component selections highly 
influence the integration process as well as the overall performance results expected from the vehicle. Electric
and electronic circuits, which are integrated for implementing the hybrid controller for both traction and
regenerative braking purposes via CAN interface using Rapid Control Prototyping technique offered by
dSPACE digital signal processor, are presented for a second generation prototype Ford Transit hybrid electric
van. 
16:30-16:50, Paper Tu2aPM4a.4 
Energy Management Strategy for Single Driveshaft Parallel Hybrid Electric Vehicle Based 
on Torque Control 
Liu, Qingkai Shanghai Feul Cell Vehicle Powertrain System 

Co. Ltd.
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Tu2aPM5a Regular Session, Room 140 
Car Electronics  
Chair: Takahashi, Tsuneo NF Corp.
  
17:00-17:20, Paper Tu2aPM5a.1 
A Realtime Streaming Architecture for In-Car Multimedia: Design Guidelines and 
Prototypical Implementation 
Eichhorn, Michael Tech. Univ. München
Schmid, Martin MTG
 Abstract: In this paper we propose a novel in-car realtime streaming multimedia architecture. This architecture
is based on the Ethernet protocol combined with a single audio/video compression format that is valid
throughout the car. Audio/video content deviating from the in-car format is transcoded by a central transcoding 
unit for delivery in the car. In this context, we compare three different transcoding approaches which differ in
their design and performance. In the first scheme a cascaded transcoding unit consisting of a full decoder and a
full encoder is studied. In the second approach, the transcoder reuses the motion information extracted from the 
incoming video stream. The motion information is either adopted without modification or serves for the
initialization of a low-complexity motion search process in the encoder. The third transcoder investigated in this
work reuses both motion information as well as the encoded residual data (DCT coefficients). All three
trancoders have been implemented in an in-car communication prototype. We investigate the performance of
the three transcoders by means of their complexity and their rate-distortion (RD) performance. From our 
experimental results we conclude that the transcoder which reuses both motion vectors and DCT coefficients
shows the best trade-off between complexity and RD performance. 
17:20-17:40, Paper Tu2aPM5a.2 
Proposal for Using Sine with Dwell on Low Friction for the Evaluation of Yaw Stability for 
Heavy Vehicle Combinations 
Laine, Leo VOLVO 3P
Kharrazi, Sogol Chalmers Univ. of Tech.
Dela, Nicolas Volvo 3P
 Abstract: This paper proposes how the test case Sine With Dwell could be modified for the evaluation of yaw 
stability of heavy vehicles. The test case was originally proposed by the National Highway Traffic Safety
Administration (NHTSA) for evaluation of Electronic Stability Programs (ESP) performance during an
oversteer situation on high friction. The modified test case presented here accounts for the heavy vehicle
dynamics through three main modifications of the original test case. Firstly, to avoid rollover, the test case is
performed on low friction. Secondly, to avoid excess understeer behaviour, the steering input frequency is 
lowered compared to the original test. Thirdly, to account for response times, the responsiveness and stability
criteria are modified. These modifications are derived from hardware in the loop simulations and field tests for 
different tractor/truck and trailer combinations. By using the modified responsiveness and stability criteria it
was shown that the tested ESP system could be objectively evaluated. A clear improvement on vehicle stability
was seen in the results when ESP was used. 
17:40-18:00, Paper Tu2aPM5a.3 
Adaptive Steering Control for Uncertain Vehicle Dynamics with Crosswind Effects and 
Steering Angle Constraints 
Kahveci, Nazli E. Ford Motor Company
 Abstract: Automatic steering control has a direct impact on satisfaction of various vehicle performance 
requirements including obstacle avoidance, lane tracking accuracy, and passenger comfort. The presence of
unknown vehicle dynamics in steering applications requires a robust control design potentially reducing the
unexpected effects of uncertain driving conditions and minimizing vehicle path deviations in case particularly
strong lateral forces are experienced. Among the issues which remain to be addressed are possible design
conflicts between steering angle limitations and vehicle stability. We present an adaptive steering controller for 
uncertain vehicle dynamics subject to input constraints without compromising system safety under changing
road conditions and crosswind effects. The proposed yaw rate control strategy is shown to yield improvements 
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in the steering performance despite the uncertain vehicle mass and velocity in addition to unknown road
adhesion factor. Several maneuvering scenarios are simulated to verify the effectiveness of our control design
approach. 
 
Tu2bPM6b Regular Session, Room 202 
Sensors  
Chair: Urmson, Chris Carnegie Mellon Univ.
  
13:30-13:50, Paper Tu2bPM6b.1 
An Approximation Algorithm for Sensor Network 
Ji, Yan Tsinghua Univ.
Hu, Jianming Tsinghua Univ.
Li, Li Tsinghua Univ.
Wang, Fa Tsinghua Univ.
Abstract: In this era of rapid intelligent transportation system development, sensors are widely applied for
detection and surveillance on the road. It is necessary to reduce the cost on the sensor devices by using fewer 
sensors to cover more roads, which is the prerequisite for its large-scale application. However, the sensors 
deployment for a network can be proved as a NP-complete problem, so the optimization is intractable. In this
paper, two independent solutions for sensors deployment are proposed and analyzed. The comparison shows
that one is relatively more suitable for a dense road network while the other is fit for a sparse one. Then, an
approximation algorithm based on the combination of the two is proposed and evaluated, which is proved to be
reasonable and efficient for engineering applications. 
13:50-14:10, Paper Tu2bPM6b.2 
An Oriented Bounding Box Representation Method for Tracking Dynamic Objects 
Kmiotek, Pawel Univ. of Tech. of Belfort-Montbeliard - France
Ruichek, Yassine Univ. of Tech. of Belfort-Montbeliard - France
Abstract: One of the most important tacks for tracking and trajectory planning is haw to represent suitably 
objects, evolving in complex environments (for example urban environment), in which different objects
(pedestrians, bikes, vehicles) move unpredictably and close to each other. In the framework of the development 
of a multiple objects tracking system using multisensor fusion, this paper presents oriented bounding box
(OBB) representation. Two variants of the OBB creation algorithm, depending on how objects contours are
determined, are proposed. This two variants are evaluated and compared in terms of complexity and accuracy
using measurements coming from a laser range finder. 
14:10-14:30, Paper Tu2bPM6b.3 
Experimental Study for Vehicle Navigation System with RF-ID 
Kawamura, Takeshi Kitami Inst. of Tech.
Abstract: In this paper, we study the vehicle navigation system against snow in winter season. In our residential
area (Hokkaido, Northern part of Japan), we have snowfall and occasionally, even autobus loses the way and
downfalls from the road by poor visibility and whiteout. In order to construct the strong navigation system 
against poor visibility and whiteout, we study communication system between vehicle and road using RF-ID 
system. We made experiment during winter season, we will show prototype model of vehicle navigation system
and our results. 
14:30-14:50, Paper Tu2bPM6b.4 
Observation of Vehicle States by Using Steering Wheel Angle and Wheel Angular Speeds 
Acarman, Tankut Galatasaray Univ.
Abstract: In this paper, nonlinear observer is designed to estimate vehicle motion dynamics and tire forces in
both of the longitudinal and lateral direction. Steering wheel angle and individual angular wheel speed is
measured and the other vehicle states are not measured. The proposed observer assures bounded estimation
error. Observer design methodology is simple to implement and to be computed on a real-time basis. This 
observer may be proposed to enhance redundancy of the closed vehicle dynamics controller system and fault-
tolerance capability of detecting potentially critical maneuver situations. Simulation results are presented to 
illustrate the effectiveness of the presented nonlinear observer. 
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14:50-15:10, Paper Tu2bPM6b.5 
Vehicle Speed Measurement Using Wireless Sensor Nodes 
Pelczar, Christopher Electronics & Telecommunications Res. Inst.
Sung, Kyoungbok electronics and telecommunications Res. Inst.
Kim, Jungsook Electronics & Telecommunications Res. Inst.
Jang, Byongtae Electronics & Telecomunications Res. Inst. 

(ETRI)
Abstract: Wireless sensor nodes capable of vehicle speed measurement can replace traditional speed
measurement systems such as dual loop detectors. We designed a wireless sensor node for vehicle velocity
measurement using two magnetic sensors. We present the sensor node architecture, velocity measurement 
methods, algorithms, and propose an implementation method for the SAD algorithm for which a hardware
accelerator can be designed. We performed experiments to test how the velocity measurement accuracy depends
on the sensor separation and algorithm used. 
 
Tu2bPM7b Regular Session, Room 202 
Sensing  
Chair: Shladover, Steven E. Inst. of Transportation Studies
  
15:30-15:50, Paper Tu2bPM7b.1 
Sensor Fusion with Occupancy Fusion Map for Pedestrian Detection in Outdoor 
Environment 
Lu, Zheyuan Kumamoto Univ.
Hu, Zhencheng Kumamoto Univ.
Uchimura, Keiichi Kumamoto Univ.
Kubota, Hitoshi Suzuki Motor Co.
Ono, Masakazu Suzuki Motor Inc.
Abstract: An Occupancy Fusion Map (OFM) approach with sensor fusion for pedestrian detection is described
in this paper. This work emphasizes the idea of redundancy or/and complementary due to the different data
information provided by the laser scanner and stereovision. Two approaches are presented to achieve the robust
pedestrian detection result: 1) an novel method of building occupancy grid map with stereovision to solve the 
problem that the independent object cannot be detected because of discontinuous occupied data in traditional
method; 2) the approach of tracking to solve the continuity assignment of target objects, can also resolve the 
problem of two peoples are linked together and cannot be detected respectively. Experimental results showed
promising performance of our approach. 
15:50-16:10, Paper Tu2bPM7b.2 
Design and Implementation of AWSC (All Way Stop Control) Using Magnetic Sensor 
Network 
Yoo, Jaejun electronics and telecommunications Res. Inst.
Sung, Kyoungbok electronics and telecommunications Res. Inst.
Jang, Byongtae Electronics & Telecomunications Res. Inst. 

(ETRI)
 Abstract: In this paper, we design and implement AWSC (All Ways Stop Control) service as a safety control 
system using magnetic sensor network at non-signalized intersections. The designed ASWC system consists of
magnetic sensor network to detect vehicle movement and speed, a service station to control display devices and
to provide some warning messages to drivers and pedestrians. We show effectiveness of the designed system by
installing and operating it at a real testbed site. 
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16:10-16:30, Paper Tu2bPM7b.3 
A Sensor Based Assessment of Imminent Collisions at Right Angle Intersections 
Streib, Kevin The Ohio State Univ.
Ozguner, Umit Ohio State Univ.
Martin, John The Ohio State Univ.
Mochizuki, Yutaka Honda R&D Americas, Inc.
Ishikawa, Kei Honda R&D Co. Ltd.
Abstract: This report summarizes the feasibility of using light detection and ranging (LIDAR) data to track an
oncoming vehicle at a right angle intersection with the ultimate goal of determining the severity of a potential
collision. The Vehicle Tracking System (VTS) that was developed to transform raw LIDAR data into a useable
format and track potential vehicles during consecutive scans will be described in detail. Furthermore, the results 
from tests using the VTS to track approaching vehicles on both simulated and experimental LIDAR data will be
provided. 
 
Tu2bPM8b Regular Session, Room 202 
Driverless Vehicles  
Chair: Redmill, Keith Ohio State Univ.
  
16:40-17:00, Paper Tu2bPM8b.1 
Driving Situation Analysis in Automotive Environment 
Hermann, Andreas Catholic Univ. of Eichstaett-Ingolstadt
Desel, Joerg Katholische Univ. Eichstaett-Ingolstadt
 Abstract: In this paper we show the concept of an automotive situation analysis (ASA) to determine the current
driving situation in a given traffic scenario. To fulfill these we propose a consistent and extendable description 
of a driving situation, a situation model and a situation analysis. In the situation model, information of in-car 
sensors is used to build up a representation of the environment around the ego vehicle. On top of the situation
model, a situation analysis is established to detect the current driving situation according to the given
description of driving situation.  Furthermore, we briefly discuss two applications that are using the proposed
situation analysis to enhance safety and comfort in next generation automotive applications. 
17:00-17:20, Paper Tu2bPM8b.2 
Simulation and Testing Environments for the DARPA Urban Challenge 
Ozguner, Umit Ohio State Univ.
Redmill, Keith Ohio State Univ.
Biddlestone, Scott OSU
Hsieh, Ming Feng OSU
Yazici, Ahmet Eskisehir Osmangazi Univ.
Toth, Charles The Ohio State Univ.
Abstract: We describe the simulation and testing environments developed for the Ohio State University's
DARPA Urban Challenge vehicle OSU-ACT (Autonomous City Transport). These environments were used in
the research and development process of the actual challenge vehicle, and also for classroom teaching purposes
and general autonomous vehicle research. Four different environments were created: 1. ACTSIM: The basic 
simulation environment for testing high-level control and situation awareness aspects of the ACT software, was
based on a custom version of the package Gazebo/Player. A semi-realistic car model was developed that also 
realistically simulated the sensor suite of ACT in real time. Street models were added that could incorporate real
map data. Since the ACT high-level control is based on a complex finite-state machine, ACTSIM was 
invaluable in verifying the large number of different situations and cases. 2. A unique GIS with editing tools,
which was originally developed for the off-road conditions of the DARPA Grand Challenges, was refined to
handle different road and terrain maps, satellite imagery, and allow for editing. This was used in both analysis 
and post test investigations.  3. A vehicle test environment was created on University grounds to test different
situations and missions after they were simulated on ACTSIM. 4. A lab-based wheeled-robot to-scale 
experiment was configured for indoor testing and for use in a senior-level undergraduate design course. 
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17:20-17:40, Paper Tu2bPM8b.3 
A Path Following Control Algorithm for Urban Driving 
Hsieh, Ming Feng OSU
Ozguner, Umit Ohio State Univ.
 Abstract: A path following algorithm for urban driving is presented in this paper. The algorithm is designed
specially to reduce path following errors caused by cornering and unsuitable set speed. We introduce a Circular 
Look-Ahead (CLA) steering controller which can control a car to precisely follow a path even on a curvy road,
and also propose a speed control algorithm integrated with the CLA steering controller to ensure that the vehicle 
is able to follow the path. The algorithm was first successfully implemented on a wheeled robot. 
17:40-18:00, Paper Tu2bPM8b.4 
Realizing Complex Autonomous Driving Maneuvers: The Approach Taken by Team CarOLO 
at the DARPA Urban Challenge 
Wille, Joern Marten Tech. Univ. Braunschweig
Form, Thomas Tech. Univ. Braunschweig
 Abstract: The 2007 DARPA Urban Challenge has been a great opportunity to demonstrate the abilities of the 
Technische Universität Braunschweig to develop an autonomous vehicle named Caroline and to show its
capabilities in urban-like environments. Team CarOLO was among 11 of 89 teams who qualified for the final
DARPA Urban Challenge early in the competition. This paper describes the approaches taken by team CarOLO 
for the realization of complex autonomous driving maneuvers. Compared to previous activities in autonomous
driving this is the first venture to require fully autonomous vehicle guidance in an urban environment: all 
previous projects have focused on navigating deserts and highways. Completely new concepts are required to
make vehicle guidance in urban environments possible. An efficient and flexible interface as well as the control 
structure of Caroline’s system is shown that was applied in the DARPA Urban Challenge. 
18:00-18:20, Paper Tu2bPM8b.5 
A Novel Platform for Simulation and Evaluation of Intelligent Behavior of Driverless Vehicle
Zhang, Tao Organization
Mei, Tao Ins
Abstract: This paper presents a new platform, which can be used to simulate and evaluate the intelligent 
behavior of driverless vehicle. The platform is mainly composed of two subsystems: Road Surface Simulation 
(RSS) subsystem, Intelligent Virtual Traffic Environment (IVTE) subsystem. The RSS subsystem is designed to 
obtain friction information between tires and road surface, which can be used to simulate dynamic behavior of 
vehicle in the IVTE. And IVTE subsystem is used to provide virtual traffic scene and evaluate intelligent 
behavior of driverless vehicle, which adopts Virtual Reality (VR) and Multi-agent technology. 
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We3aAM1a Plenary Session, Room 140 
Plenary #2  
Chair: Tsugawa, Sadayuki Meijo Univ.
  
08:30-09:20, Paper We3aAM1a.1 
Vehicle Safety Communications: Progress in Japan 
Oyama, Satoshi Hitachi, Ltd.
Abstract: This presentation covers the current status of Vehicle Safety Communications (VSC) in Japan. VSC 
includes vehicle to vehicle (V2V) and vehicle to roadside (V2R) communications, such as Dedicated Short
Range Communications (DSRC). In Japan, ITS-Safety 2010 is a joint national project. Government sectors 
and private sectors have been working together toward the objective of this project which is reducing the
fatalities less than 5,000 per year by using VSC technologies. From the government sector, Cabinet Secretariat
(CAS), Ministry of Economy, Trade and Industry (METI), Ministry of Internal Affairs and Communications 
(MIC), Ministry of Land, Infrastructure, Transport and Tourism (MLIT) and Ministry of Economy, National
Police Agency (NPA) have been joined for this project. From the private sector ITS-Japan organized a 
committee called J-Safety to support this project from the private sector including vehicle manufacturers and
electronics manufacturers. ITS-Safety 2010 is a joint project of Advanced Safety Vehicle (ASV) conducted by
the Road Transport Bureau of MLIT, Driving Safety Support System (DSSS) conducted by NPA and 
"SmartWay" conducted by the Road Bureau of MLIT. There is a plan to have demonstrations and symposiums
on ITS-Safety 2010 in Tokyo, February 2009. The presentation also includes the newly reallocated 700MHz
band in addition to the 5.8GHz DSRC for VSC, and other VSC related topics in Japan. 

 
We3aAM2a Special Session, Room 140 
Traffic Sign Recognition  
  
09:40-10:00, Paper We3aAM2a.1 
Driving Supervision through Traffic Sign Analysis (I) 
de la Escalera, Arturo Univ. Carlos III de Madrid
Carrasco, Juan Pablo Univ. Carlos III de Madrid
Armingol Moreno, José María Univ. Carlos III de Madrid
Abstract: Advance Driver Assistance Systems (ADASs) are being developed with many goals:
communications, road mark detection, road sign recognition or pedestrian detection. The work presented here is
a system that analyses the vehicle speed and trajectory through a GPS and assesses its validity through the 
recognition of the road signs presented in the streets. In case of conflict, it warns the driver through the
vehicle’s loudspeakers. 
10:00-10:20, Paper We3aAM2a.2 
A Two Stage Detection Module for Traffic Signs (I) 
Nunn, Christian Univ. of Wuppertal
Kummert, Anton Univ. of Wuppertal
Müller-Schneiders, Stefan Delphi Corp.
Abstract: At present the general shape based detection of traffic signs is an unsolved problem. Approaches that
exist either concentrate on a particular shape (e.g. Hough transform for circles) or suffer from a high 
computational demand (see e.g. [7]). This paper presents a time efficient approach that can be used to detect
traffic signs with a shape that can be described as a regular polygon or a circle. The major contribution that
leads to a time efficient behavior is the introduction of a twostage detection approach. In the first stage, just the 
property symmetry is explored to detect candidate regions. In the second step, regular polygons (including 
circles) can be found. 

31



IEEE ICVES 2008 PROGRAM 

  
10:20-10:40, Paper We3aAM2a.3 
Real Time Road Signs Classification (I) 
Medici, Paolo Univ. di Parma
Porta, Pier Paolo Univ. of Parma
Caraffi, Claudio Univ. of Parma
Cardarelli, Elena Univ. of Parma
Ghisio, Guido Magneti Marelli Electronics Systems
Abstract: This paper describes a method for classifying road signs based on a single color camera mounted on a 
moving vehicle. The main focus will be on the final neural network based classification stage of the candidates
provided by an existing traffic sign detection algorithm. Great attention is paid to image preprocessing in order
to provide a more simple and clear input to the network: candidate color images are cropped and converted to
greyscale, then enhanced using a contrast stretching technique; a multi-layer perceptron neural network is then 
used to provide a matching score with different road sign models. Finally results are filtered using tracking. 
Benchmarks are presented, showing that the system is able to classify more then 200 different Italian road sign
in real-time, with a recognition rate of 80% to 90%. 
10:40-11:00, Paper We3aAM2a.4 
An Intraimage Tracking Algorithm for Traffic Sign Recognition (I) 
Lafuente-Arroyo, Sergio Univ. de Alcalá
Maldonado-Bascón, Saturnino Univ. de Alcalá
Gil-Jiménez, Pedro Univ. de Alcalá
Gómez-Moreno, Hilario Univ. de Alcalá
Abstract: Traffic sign segmentation is a crucial task in an automatic traffic sign recognition system. Since there
is not an only segmentation method strongly robust to illumination changes in outdoor environments, we 
propose two alternatives in order to increase the success ratio detection. Firstly, most traffic signs are designed
in such a way that is easy to implement a double detection for each segmentation method. For instance, many
european triangular and circular signs can be detected twice because of the red outer border and the white inner
area. On the other hand, we propose a detection subsystem which includes several segmentations that can work
in parallel for each image. However, even though a sign can be detected several times, the final result at the 
output system must give a single stroke for each sign. For this purpose, after the recognition process, the
intraimage tracking unifies detections and establishes correspondences according to criteria based on color, 
geometric shape and position. For each incoming image a new track is initiated an all identified signs are
compared, existing a structure that contains the tracked objects. If the recognition results are not the same for
the different detections of a sign, the tracking algorithm decision is given by majoritary vote. 

 
We3aAM3a Regular Session, Room 140 
Driver Behavior & Testing  
Chair: Hashimoto, Naohisa National Inst. of AIST
  
11:00-11:20, Paper We3aAM3a.1 
Design Validation Testing of Vehicle Instrument Cluster Using Machine Vision and 
Hardware-In-The-Loop 
Huang, Yingping Warwick Univ.
Mouzakitis, Alexandros Jaguar Land Rover
McMurran, Ross Univ. of Warwick
Dhadyalla, Gunwant Univ. of Warwick
Jones, Richard Peter Univ. of Warwick
Abstract: This paper presents an advanced testing system, combining hardware-in-the-loop (HIL) and machine 
vision technologies, for automated design validation testing of a vehicle instrument cluster. In the system, a HIL
set-up supported by model-based approaches simulates vehicle network in real-time, and provides all essential 
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signals to the instrument cluster under test. The machine vision system with novel image processing algorithms
is designed to perform function tests by detecting gauges, warning lights/tell-tales, patterns and text displays. 
The system developed greatly eases the task of tedious validation testing, and makes onerous repeated tests
possible.  
11:20-11:40, Paper We3aAM3a.2 
Generating Lane-Change Trajectories of Individual Drivers 
Nishiwaki, Yoshihiro Nagoya Univ.
Miyajima, Chiyomi Nagoya Univ.
Kitaoka, Norihide Nagoya Univ.
Terashima, Ryuta Toyota Central R&D Lab. INC.
Wakita, Toshihiro TOYOTA Central R&D Lab. INC
Takeda, Kazuya Nagoya Univ.
Abstract: This paper describes a method to generate vehicle trajectories of lane change paths for individual
drivers. Although each driver has a consistent preferance in the lane change behavior, lane-changing time and 
vehicle trajectory are uncertain due to the presence of surrounding vehicles. To model this uncertainty, we 
propose a statistical driver model. We assume that a driver plans various vehicle trajectories depending on the
surrounding vehicles and then selects a safe and comfortable trajectory. Lane change patterns of each driver are 
modeled with a hidden Markov model (HMM), which is trained using longitudinal vehicle velocity, lateral
vehicle position, and their dynamic features. Vehicle trajectories are generated from the HMM in a maximum
likelihood criterion at random lane-changing time and state duration. Experimental results show that vehicle
trajectories generated from the HMM included a similar trajectory to that of a target driver. 
11:40-12:00, Paper We3aAM3a.3 
Driver Behavior Analysis and Route Recognition by Hidden Markov Models 
Sathyanarayana, Amardeep Center for Robust Speech Systems (CRSS)
Boyraz, Pinar Univ. of Texas at Dallas
Hansen, John Univ. of Texas at Dallas
Abstract: In this investigation, driver behavior signals are modeled using Hidden Markov Models (HMM) in
two different and complementary approaches. The first approach considers isolated maneuver recognition with
model concatenation to construct a generic route (bottom-to-top), whereas the second approach models the 
entire route as a 'phrase' and refines the HMM to discover maneuvers and parses the route using finer 
discovered maneuvers (top-to-bottom). By applying these two approaches, a hierarchical framework to model
driver behavior signals is proposed. It is believed that using the proposed approach, driver identification and
distraction detection problems can be addressed in a more systematic and mathematically sound manner. We
believe that this framework and the initial results will encourage more investigations into driver behavior signal
analysis and related safety systems employing a partitioned sub-module strategy. 
 
We3bAM5b Regular Session, Room 202 
Safety & Driver Assistance II  
Chair: Washino, Shoichi Tottori Univ. of Environmental Studies
  
09:40-10:00, Paper We3bAM5b.1 
A Study on System for Improving Parking Operation of Elderly Drivers -Assistance and 
Instruction 
Hashimoto, Naohisa National Inst. of AIST
Kato, Shin National Inst. of AIST
Tsugawa, Sadayuki Meijo Univ.
Abstract: We have proposed an instruction system for improving the parking operation by elderly drivers with
the use of the trajectory of each driver at a parking lot. Experiments on the evaluation of the system with 18
elderly drivers were conducted. The results of comparison between the trajectories before and after the
instruction show that the average precision of parking trajectories was improved. In addition, with questionnaire 
on the system concept, the use fee, the impression and so on, we classified the drivers into several classes by the
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method of the standardized driving style questionnaire. Results of the experiments and questionnaire show that 
the gender, a driving style, and use fee are the factors much influencing the proposed system. 
10:00-10:20, Paper We3bAM5b.2 
Remote Surveillance System for Driver Drowsiness in Real-Time Using Low-Cost 
Embedded Platform 
Weng, Ming-cong Automotive Res. & Testing Center
Chen, Chia-Tseng Automotive Res. & Testing Center
Kao, Hsiang-Chun Automotive Res. & Testing Center
Abstract: his paper present a non-intrusive driver drowsiness surveillance system by integrated with the
machine vision, pattern recognition algorithms, a 3G communication module, and a low-cost DSP platform to 
achieve practical equipment for the advanced safety vehicle. Moreover, a control center has been set to receive
the vehicle information, including level of driver fatigue, real-time in-/out-cabin video stream, and vehicle 
location. The level of driver fatigue is analyzed by the modified PERCLOS (PERCentage of eyelid COLSure)
after the identification of eyes location. As the benchmark results of DD850, the FWS has less alarm-triggered-
time than DD850 and more stable under driver without wear eyeglasses. The system has been adopted by the
proving ground of Automotive Research & Testing Center (ARTC, Taiwan) to monitor fatigue level of testing-
drivers during vehicle experiments. 
10:20-10:40, Paper We3bAM5b.3 
Active Accident Avoidance Case Study: Integrating Drowsiness Monitoring System with 
Lateral Control and Speed Regulation in Passenger Vehicles 
Boyraz, Pinar Univ. of Texas at Dallas
Hansen, John Univ. of Texas at Dallas
Abstract: This study proposes architecture for integrating the control systems into vehicles, with special
consideration to include the human-driver in the control loop. As a case study of the proposed architecture, 
drowsiness monitoring system is combined with an adaptive and robust lateral controller. Drowsiness is
considered to be related to the uncertainty in steering wheel commands for the vehicle lateral movement. Using
robust control theory scheme, the uncertainties from road-vehicle forces and driver inputs are tackled resulting 
in a lateral controller. The controller is able to re-shape the frequency response of the vehicle in lateral 
acceleration and side-slip angle shifting the response into more stable areas in Nyquist diagram. An additional 
speed reduction finalizes the complete stabilization of the vehicle-driver system. The stabilization in lateral 
dynamics of the car and speed reduction addresses the characteristics of the road accident patterns including 
drowsy/ sleepy drivers. 
10:40-11:00, Paper We3bAM5b.4 
Development of a New Breath Alcohol Detector without Mouthpiece to Prevent Alcohol-
Impaired Driving 
Sakakibara, Kiyomi Toyota Central R&D Lab. Inc
Taguchi, Toshiyuki Toyota Central R&D Lab. Inc.
Nakashima, Atsushi Toyota Central R&D Lab. Inc.
Wakita, Toshihiro TOYOTA Central R&D Lab. INC
Atsumi, Bunji Toyota Motor Corp.
Yabu, Shohei Toyota Motor Corp.
 Abstract: A new breath alcohol detector for a driver has been developed. A mouthpiece is not required for the
detection because driver's breath sample is captured by an electric suction fan of the detector. The influence of
an arbitrary dilution of driver's expiration is extremely reduced by the calibration of alcohol concentration,
using an oxygen level of driver's expired breath that is measured simultaneously with the alcohol content. The
detector is able to measure breath alcohol concentration rapidly and easily, compared with the current breath 
alcohol detectors, which require a blowing through a mouthpiece. Good accuracy has been demonstrated in an
experiment with the drunk subjects. 
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11:00-11:20, Paper We3bAM5b.5 
Effects of Measurement Errors on Driving Assistance System Using On-Board Sensors 
Satake, Masayoshi Saitama Univ.
Hasegawa, Takaaki Saitama Univ.
 Abstract: This paper describes effects of sensing measurement errors on safety performance of driving 
assistance systems using on-board sensors. After modeling of measurement errors, using a microscopic traffic
flow simulator introducing the model, safety performance evaluation of the driving assistance system is carried 
out. It is quantitatively shown that measurement errors influence the safety performance of the driving
assistance systems. 
11:20-11:40, Paper We3bAM5b.6 
An Emergency Earthquake Warning System for Land Mobile Vehicles Using the Earthquake 
Early Warning 
Nagaosa, Tomotaka Kanto Gakuin Univ.
Moriya, Seitaro Kanto Gakuin Univ.
 Abstract: his paper describes a study of an emergency earthquake warning system for land mobile vehicles 
using the Earthquake early warning in Japan．First，estimation accuracy of seismic wave is evaluated at a 
local area，when using both the position information and the soil information database in addition to the
Earthquake early warning，and it is shown that using those additional information is effective for indication of 
the earthquake warning to each vehicle．Second，an emergency warning system for land mobile vehicles is 
proposed and the distribution system of the warning messages in the proposed system is investigated．It results 
that the Ground digital broadcasting is effective for the distribution to vehicles of the warning messages because
of high quality and usability on mobile，and the Dedicated short range communication can also be provided
reliable distribution．Last，an automotive experimental software of the proposed system is developed and 
confirmation of the software is performed by using warnings． 
 
We3bPM6b Special Session, Room 202 
Inter-Vehicular Communication  
Chair: Ekici, Eylem Ohio State Univ.
  
13:00-13:25, Paper We3bPM6b.1 
GeoNet: A Project Enabling Active Safety and IPv6 Vehicular Applications (I) 
Menouar, Hamid Hitachi Europe SAS
Lenardi, Massimiliano Hitachi Europe
Mariyasagayam, Marie Nestor Hitachi Europe SAS
 Abstract: Next generation vehicles are expected to exchange information with other non-LOS vehicles, the 
road infrastructure and databases in the Internet in order to increase road safety and traffic efficiency, or simply
to entertain passengers. In this context, the mutual knowledge of positions and trajectories is necessary and is
only meaningful to vehicles in a particular geographic area - potentially far away from the information source. It 
requires reliable and scalable communication capabilities which we refer to as geographic addressing and
routing (geonetworking). The TCP/IP protocol suite provides a unification layer between various physical 
communication technologies and various types of applications. A wide deployment of in-vehicle onboard 
Internet access and services to millions of vehicles will only be possible with IPv6, the latest version of the
Internet Protocol. However, geonetworking and IPv6 need still to be combined efficiently, which corresponds to
GeoNet project target, i.e. to have a single communication architecture, referred as "IPv6 geonetworking". It
will allow for both IPv6 and non-IPv6 communications and will effectively provide a path to new and
outstanding applications requiring data transmission to explicit geographical areas. GeoNet aims at developing a
reference specification of "IPv6 geonetworking", with active participation in standardization bodies such as 
ETSI TC ITS, ISO TC204 WG16 (CALM) and IETF. 
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13:25-13:50, Paper We3bPM6b.2 
IEEE 802.11p Performance Evaluation and Protocol Enhancement (I) 
Wang, Yi USC
Ahmed, Akram USC
Krishnamachari, Bhaskar USC
Psounis, Konstantinos USC
Abstract: The IEEE 802.11p Wireless Access in Vehicular Environment (WAVE) protocol providing for
vehicle-to-infrastructure and vehicle-to-vehicle radio communication is currently under standardization. We 
provide an NS-2 simulation study of the proposed IEEE 802.11p MAC protocol focusing on vehicle-to-
infrastructure communication. We show that the specified MAC parameters for this protocol can lead to
undesired throughput performance because the backoff window sizes are not adaptive to dynamics in the
numbers of vehicles attempting to communicate. We propose two solutions to this problem. One is a centralized
approach where exact information about the number of concurrent transmitting vehicles is used to calculate the 
optimal window size, and the other is a distributed approach in which vehicles use local observations to adapt
the window size. We show that these schemes can provide significant improvements over the standard MAC 
protocol under dense and dynamic conditions. 
13:50-14:15, Paper We3bPM6b.3 
Integrated Simulator Platform for Evaluation of Vehicular Communication Applications (I) 
Hikita, Toshiro Toyota InfoTechnology Center, Co., Ltd.
Kasai, Toshinori Toyota InfoTechnology Center, Co., Ltd.
Yoshioka, Akira Toyota InfoTechnology Center, Co., Ltd.
Abstract: Recently new vehicular safety systems, such as vehicle-vehicle/vehicle-infrastructure cooperative 
systems have been proposed for reducing traffic accidents. Effectiveness of the proposed systems can be tested 
by means of traditional field tests, however, such field tests prove to be extremely costly despite having low
scalability and low repeatability.. If accurate and efficient vehicular communication simulation tools can be
developed, then such tools would fill in the gap where field tests remain inadequate. Development and
evaluation of complex vehicular communication applications would benefit tremendously from efficient
simulations. However, evaluation of such vehicular safety applications would require the use and coordination 
of multiple simulators, each having its own intrinsic timing and relationship attributes.. In this paper we
describe the structure and operation of the Integrated Simulation Platform (ISP) which we have developed for
the purposes mentioned above. ISP integrates a traffic simulator to determine the location of the vehicle for
each time step, a network simulator to evaluate communication between the OBUs and RSUs; and a
propagation prediction engine to estimate wireless transmission quality. We also present preliminary simulation 
results of a case study evaluating a potential vehicular safety application where we show the effectiveness of a
cooperative V2V/V2I application. 
14:15-14:40, Paper We3bPM6b.4 
A Survey and Challenges in Routing and Data Dissemination in Vehicular Ad-Hoc Networks 
(I) 
Guha, Ratul Telcordia Tech.
Kwon, Taek Jin Telcordia Tech.
Lee, John Telcordia
Chen, Wai Telcordia Tech. Inc.
Hsu, Yuan-Ying Telcordia Tech.
Abstract: In this paper, we survey recent results in VANET data dissemination. We structure the survey into 
three broad categories: geocast/broadcast, multicast, and unicast approaches; and describe key ideas of
representative technologies in each category. In addition, we consider location service and security issues that
are crucial for data dissemination in VANET. We conclude by sharing our thoughts on further challenges. 
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15:05-15:30, Paper We3bPM6b.5 
GeoMAC: Geo-Backoff Based Co-Operative MAC for V2V Networks (I) 
Kaul, Sanjit WINLAB, Rutgers Univ.
Gruteser, Marco Rutgers Univ.
Onishi, Ryokichi TOYOTA InfoTechonology Center U.S.A., Inc.
Vuyyuru, Rama Toyota InfoTechnology Center
Abstract: This paper presents a preliminary design of Geo- MAC, a MAC protocol that exploits spatial diversity 
in highly mobile wireless networks. It aims to achieve low latency and high reliability, goals that are intrinsic to
the success of many envisioned vehicular safety applications. Conventional MAC layers address reliability
through ARQ mechanisms that retransmit messages from the source, if earlier transmissions were not
acknowledged. These schemes essentially exploit temporal diversity since retransmissions are only likely to
succeed if the channel has improved. GeoMAC exploits spatial diversity, by allowing other nearby nodes to 
opportunistically forward and retransmit messages. Through a geo-backoff mechanism it uses geographic 
distance to the destination as a heuristic to select the forwarder most likely to succeed. This mechanism does not 
require nodes to monitor channel state or position of their neighbors, except for approximate node density, thus
enabling their use in highly mobile networks with low coordination overhead. The performance of GeoMAC is
evaluated via trace driven ns2 simulation using packet error measurements from a freeway environment.
GeoMac leads to lower delay jitter combined with up to 50% packet delivery rate gains, compared to the
AODV and GPSR routing protocols, which also take advantage of nearby nodes for packet forwarding. Spatial 
diversity is also shown to better utilize available channel opportunities than ARQ mechanisms. 
15:30-15:55, Paper We3bPM6b.6 
An Integrated Wireless Intersection Simulator for Collision Warning Systems in Vehicular 
Networks (I) 
Jarupan, Boangoat The Ohio State Univ.
Balcioglu, Yalcin The Ohio State Univ.
Ekici, Eylem Ohio State Univ.
Ozguner, Fusun The Ohio State Univ.
Ozguner, Umit Ohio State Univ.
Abstract: In this paper, we present the architecture of an Integrated Wireless Intersection Simulator (IWIS) that 
is used to study the effect of different communication-based solutions on vehicle traffic and vehicle behavior in 
Intelligent Transportation Systems (ITS). IWIS consists of two components, a Vehicle Intersection Traffic
Simulator (VITS) that simulates vehicle traffic, and a Wireless Simulator (WS) that simulates wireless packet 
transmission. The user can provide a variety of traffic configurations such as buildings, traffic lights, and 
vehicle density through a friendly graphical user interface. The modular nature of our simulator gives the ability 
to compare different communication protocols easily. The output from WS (packet collision rate and 
transmission delay) is fed to a collision warning system in VITS. We evaluate IWIS under different
traffic conditions and different MAC protocols. 
15:55-16:20, Paper We3bPM6b.7 
Securing Location Aware Services Over VANET Using Geographical Secure Path Routing 
(I) 
Pathak, Vivek Rutgers Univ.
Iftode, Liviu Rutgers Univ.
Yao, Danfeng Rutgers Univ.
Abstract: We propose to secure location aware services over vehicular ad-hoc networks (VANET) with our 
geographical secure path routing protocol (GSPR). GSPR is an infrastructure free geographic routing protocol,
which is resilient to disruptions caused by malicious or faulty nodes. Geographic locations of anonymous nodes
are authenticated in order to provide location authentication and location privacy simultaneously. Our protocol
also authenticates the routing paths taken by individual messages. This paper presents the design of the GSPR
secure geographic routing protocol. The overhead of location authentication is investigated under various
scenarios through network simulation. Results show that although the presence of malicious nodes increases the
routing path length, a data delivery rate of larger than 80% is sustained even if 40% of the nodes are malicious. 
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16:20-16:45, Paper We3bPM6b.8 
Performance Analysis of Vehicle Multi-Hop Communication (VMC) Technology (I) 
Oh, Hyun Seo ETRI
Abstract: We introduce the Vehicle Multi-hop Communication (VMC) project in Korea, which provides vehicle
to vehicle and vehicle to Infra communication. At first, technical issues such as high mobility, low packet
latency and high density are discussed. And we propose Mid-amble based channel estimation and hybrid MAC 
for vehicle safety and traffic information application. Mid-amble based channel estimation is effective for long 
packet transmission and hybrid MAC is better for high density user environments. To show the merits of the
proposed technologies, radio link performance is analyzed in high mobility radio channel by computer 
simulation.  
16:45-17:10, Paper We3bPM6b.9 
"On the Road" - Reflections on the Security of Vehicular Communication Systems (I) 
Papadimitratos, Panos EPFL
Abstract: Vehicular communication (VC) systems have recently drawn the attention of industry, authorities, and
academia. A consensus on the need to secure VC systems and protect the privacy of their users led to concerted
efforts to design security architectures. Interestingly, the results different project contributed thus far bear
extensive similarities in terms of objectives and mechanisms. As a result, this appears to be an auspicious time
for setting the corner-stone of trustworthy VC systems. Nonetheless, there is a considerable distance to cover till
their deployment. This paper ponders on the road ahead. First, it presents a distillation of the state of the art, 
covering the perceived threat model, security requirements, and basic secure VC system components. Then, it
dissects predominant assumptions and design choices and considers alternatives. Under the prism of what is 
necessary to render secure VC systems practical, and given possible non-technical influences, the paper 
attempts to chart the landscape towards the deployment of secure VC systems. 
  
 
We3bPM7b Plenary Session, Room 202 
Farewell  
Chair: Tsugawa, Sadayuki Meijo Univ.
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