








 

 
IEEE Kiyo Tomiyasu 
Technical Field Award 
 

Do you know of an outstanding engineer/scientist who is making 
significant contributions to the state of the art?  
 
If so, you should think about nominating him/her for the IEEE 
Kiyo Tomiyasu Technical Field Award. 
 
The IEEE Kiyo Tomiyasu Award was established 
in 2001 for outstanding early to midcareer 
contributions to technologies holding the 
promise of innovative applications. It may be 
awarded to an individual, or a team of not 
more than three, within 15 years of their 
highest academic degree and not more than 
age 45 at the time of the nomination, to 
any areas of IEEE interest that promise 
innovative applications. 
 
If the award is presented to a team, these 
restrictions will apply to all. The recipient of the IEEE Kiyo Tomiyasu Award 
will receive a bronze medal, a certificate, and a US$10,000 honorarium.   
 
Selection Criteria include: (a) innovation or development, (b) social value 
and impact, (c) uniqueness of concept, (d) other technical 
accomplishments, and (d) the quality of the nomination. 
 
We are looking for nominations of people from all branches and technical 
specialties in industry and academia.  Please pass this information along to 
anyone whom you think may know a potential candidate. 
 
Information on this award, past recipients, and nomination forms may be 
found on the IEEE Awards web site at:  
 
http://www.ieee.org/about/awards/sums/tomiyasu.html 

 
The nomination deadline is 31 January every year. 



 
 
 

Board of Governors Election 
 
 

Each year, the members of the Society elect five members to serve a three year term on the 
Board of Governors (BoG), the Society’s governing body.  The BoG consists of the fifteen 
elected members (five each year for a three-year term) and the officers of the Society. 
 
The candidates for election are nominated by the Society’s Nominations Committee.  The chair 
of the Committee is designated in the Society’s bylaws to be the Society’s past, past president.  
This year, the chair was Charles Herget who was president in 2005.  The other members are 
chosen by the chair with the approval of the BoG.  
 
The members of this year’s Nominations Committee were as follows. 
 
Charles Herget, Chair 
Past President, IEEE ITS Society (2005) 
Alameda, California, USA 
 
Mark Brackstone 
Egis Mobilite Ltd. 
London, UK 
 
James Misener 
California PATH, University of California 
Berkeley, California, USA 
 
Sergiu Nedevschi 
Technical University of Cluj-Napoca 
Cluj-Napoca, Romania 
 
The committee nominated nine candidates for the five positions to be elected.  The election will 
be conducted by IEEE.  Members of IEEE will receive ballots.  The schedule for the election 
follows. 
 
eNotice to Members: 12 November 2009  
Elec Starts/Mail Date: 17 November 2009  
Email Reminders:  3 December 2009 & 21 December 2009  
Election Ends: 29 December 2009  
Announcement of Results: 5 January 2010 
 
Brief biographical sketches of each of the candidates follow. 
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Tankut Acarman received the B.Sc. degree in electrical engineering 
and the M.Sc. degree in computer and control engineering in 1993 and 
1996 from İstanbul Technical University (Istanbul, Turkey), and the 
Ph.D. degree in electrical engineering from the Ohio State University, 
(Columbus, USA) in 2002.  He joined Galatasaray University, 
computer engineering department in 2003 as an assistant professor, and 
since 2009 he has been the vice director of Institute of Science.    
 
His research interests lie along all aspects of Intelligent Vehicle 
Technologies, driver assistance systems, autonom systems with special 
attention into modeling and control.  He was a faculty member of a 
potential center for network of excellence funded by EU-FP6.  He has 
served as an expert in various projects, e.g. a national project aiming to reduce traffic accidents 
by improving driving and driver prudence through signal processing and advanced information 
technologies, control strategies development for hybrid electric vehicle technologies and 
deployment of new driver assistance systems in cooperation with R&D departments of 
automotive companies in Turkey.     
 
He was a finance chair and associate editor of IEEE Intelligent Vehicle symposium in 2007, 
publication chair of IEEE International Conference on Vehicular Electronics and Safety, and 
IEEE First Vehicular Network Conference in 2008 and 2009, respectively. He has been an asso-
ciate editor of the Intelligent Vehicle symposium in 2008, IFAC symposium on Control in 
Transportation Systems in 2009. He has been a vice chair candidate of IFAC Transportation 
systems committee in 2009. 
   
 
 
Arnaud de La Fortelle  is both director of the Mines ParisTech 
robotics lab (CAOR) and of the Joint Research Unit LaRA 
(Mines ParisTech and INRIA). He has a Ph.D. in Applied 
Mathematics and engineer degrees for the French Ecole Poly-
technique and Ecole des Ponts et Chaussées. After his studies he 
got a position as civil servant at the French Transports Ministry 
who sent him in research labs (INRIA and today Mines Paris-
Tech). 
 
During his PhD he analyzed asymptotic behavior of stochastic 
systems (large deviations theory) with particular focus on tele-
com and transport. Then he used his modeling skills in the ITS domain with a particular focus 
on cybercars. After taking responsibilities at the  
IMARA team, he was more involved in project management and continues to study stochastic 
systems, fully automated vehicles and communication. He managed for LaRA several French 
and European projects (Puvame, Prevent/Intersafe, REACT, COM2REACT…) and is currently 
coordinator of  the European project GeoNet and of the French project AROS. 
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Toshio Fukuda received the B.A. degree from Waseda University, To-
kyo, Japan, in 1971, and the M.S and Dr. Eng. from the University of 
Tokyo, Tokyo, Japan, in 1973 and 1977, respectively. 
 
In 1977, he joined the National Mechanical Engineering Laboratory. In 
1982, he joined the Science University of Tokyo, Japan, and then joined 
Nagoya University, Nagoya, Japan, in 1989. Currently, he is Professor 
of Department of Micro-Nano Systems Engineering at Nagoya Univer-
sity, where he is mainly involved in the research fields of intelligent ro-
botic and mechatronic system, cellular robotic system, and micro- and 
nano-robotic system. 
 
Dr. Fukuda was President of IEEE Robotics and Automation Society (1998-1999), Director of 
the IEEE Division X, Systems and Control (2001-2002), and Editor-in-Chief of IEEE / ASME 
Transactions on Mechatronics (2000-2002). He was President of IEEE Nanotechnology Council 
(2002-2003, 2005) and President of SOFT (Japan Society for Fuzzy Theory and Intelligent In-
formatics) (2003-2005). He was elected as a member of Science Council of Japan (2008-). He 
received the IEEE Eugene Mittelmann Award (1997), IEEE Millennium Medal (2000), IEEE 
Robotics and Automation Pioneer Award (2004), IEEE Robotics and Automation Society Dis-
tinguished Service Award (2005), Award from Ministry of Education and Science in Japan 
(2005). IEEE Nanotechnology Council Distinguished service award (2007). Best Googol Appli-
cation paper awards from IEEE Trans. Automation Science and Engineering (2007). Best pa-
pers awards from RSJ (2004) and SICE (2007), Special Funai Award from JSME (2008), 2009 
George Saridis Leadership Award in Robotics and Automation (2009), IEEE Fellow (1995), 
SICE Fellow (1995), JSME Fellow (2001), RSJ Fellow (2004). 
 
 
Katsushi Ikeuchi received B.E. degree from Kyoto University in 1973 
and the Ph.D. from the University of Tokyo in 1978. After working at 
MIT AI Laboratory for three years, ETL for five years, and CMU Ro-
botics Institute for ten years, he joined the University of Tokyo in 1996, 
and is currently a full professor. His research interest spans computer 
vision, robotics, computer graphics, and Intelligent Transportation Sys-
tems. In these research fields, he has received several awards, including 
the David Marr Prize in computational vision for the paper “shape from 
interreflection,” and IEEE R&A K-S Fu memorial best transaction pa-
per award for the paper “Toward Automatic Robot Instruction from Per-
ception -- Mapping Human Grasps to Manipulator Grasps.”  In addition, 
in 1992, his paper, "Numerical Shape from Shading and Occluding Boundaries," was selected 
as one of the most influential papers to have appeared in Artificial Intelligence Journal within 
the past ten years. His IEEE activities include General Chair, IROS75, ITSC00, IV01; Program 
Chair, CVPR76, ICCV03; Associate Editor, 1992-95, IEEE Trans. R&A, IEEE Trans. PAMI. 
He is Editor-in-Chief of International Journal of Computer Vision, and Asia-Pacific Regional 
Program director of ITSW03. Dr. Ikeuchi was elected to IEEE Fellow in 1998. 
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Lefei Li (Member 2006) is an assistant professor in the Department of 
Industrial Engineering, Tsinghua University. He is serving as the co-
director of the Tsinghua Operations and Service Research Lab (TOPS). 
He received his B.S. degree in Electronic Engineering from Zhejiang 
University in 2002, M.S. (2004) degree in Industrial Engineering and 
Ph.D. (2006) degree in Systems and Industrial Engineering from the Uni-
versity of Arizona. Dr. Li joined Tsinghua University in 2006, conduct-
ing research in ITS and logistics systems. 
 
Dr. Li’s research focuses on applying system engineering and industrial 
engineering concepts and techniques to Urban Transportation Systems. 
His current research interests include Transit Signal Priority System, Transfer Coordination in 
Public Transportation, and Artificial Transportation System.  
 
After joining Tsinghua University as a faculty member three years ago, Dr. Li has managed or 
actively participated in several urban transportation and logistics/service network design pro-
jects, sponsored by top logistics companies or public agencies in China. His research funding is 
now at the level of one million Chinese Yuan.  
 
Dr. Li has published several journal papers and peer-reviewed conference papers, which present 
his research in transit signal priority, traffic flow forecasting and artificial logistics system for 
disaster relief.  
 
Dr. Li has been active in IEEE ITS Society conferences, serving as session chair, reviewer, as-
sociate editor in MESA, SOLI, IV and ITSC. He was the program co-chair for SOLI’07 in 
Philadelphia USA and ITSC’08 in Beijing China.  
 
Dr. Li has been actively participating the editorial work of the magazine and transactions. From 
2009, he is serving as associate editor of the IEEE Transactions on Intelligent Transportation 
Systems. He also serves as the guest editor for a special issue of ITS magazine. 
 
Satoshi (Sam) Oyama (Member 1972) is Senior Manager of Road 
Transport Systems Dept., Total Solutions Div., Hitachi, Ltd., Tokyo, Ja-
pan. He is a graduate of Department of Electrical Engineering, Training 
Institute for Engineering Teachers, Tohoku University, Sendai, Japan in 
1969. He joined Yagi Antenna Co., Ltd. in Tokyo.  
 
From 1983 to 1990, he was with Hitachi Sales Corp. of America, New 
Jersey, U.S.A., and worked for broadcast satellite signal receiving sys-
tems and CATV equipments. After his returning to Japan, he has been 
involving with 5.8GHz Dedicated Short Range Communications (DSRC) 
standardization activities for several years. DSRC is widely deployed for 
such as Electronics Toll Collection (ETC) and other ITS applications. His current interests are 
on Vehicle Safety Communications (VSC) based on inter-vehicle communications, millimeter 
wave high resolution vehicular radar for ITS applications and Wireless LAN. For many years, 
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he has been working for ITS radio communications standardization activities in standardization 
organizations such as ITU-R, IEEE802.11 and ISO. He has been active in IEEE Society confer-
ences and ITS World Congress for many years as session moderator, speaker and reviewer. 
 
From 1999, he has been a delegate of Japan for ITU-R SG5 WP5A. In 2009, he was assigned to 
Chair of Sub WG2 for ITS radio communications. In Asia-Pacific Region, he was appointed to 
Chair of ITS Task Group in APT (Asia-Pacific Telecommunity) Wireless Forum (AWF) in 
2009. From 1999 to 2009, he served as Leader of Wireless Communications Joint Expert 
Groups and Rapporteur of ITS Expert Group, APT Standardization Program (ASTAP). In Ja-
pan, he has been Chair of DSRC International Working Group, DSRC Expert Group, and Vice 
Chair of VSC Task Group, ITS Info-Communications Forum, Japan. From December 2006 to 
March 2009, he was Chair of International Relationship and Architecture Sub Committee, J-
Safety Committee in ITS Japan. In ISO, he was the expert from Japan for TC204 WG15 for 
DSRC, and he was Leader of International Harmonization Project, Radio Communications Sub 
WG, WG15 in Japan.  
 
He received the Achievement Award from ITU Association of Japan in 2006. He is a registered 
Professional Engineer. He is a member of IEEE, the Institute of Electronics, Information and 
Communication Engineers (IEICE), Japan and the Institution of Professional Engineers, Japan. 
 
 
Bart van Arem obtained his Master (1986) and PhD degree (1990) in Ap-
plied Mathematics at the University of Twente, the Netherlands. From 
1991-2009 he worked at the Netherlands Organization for Applied Scien-
tific Research TNO as a senior researcher and program manager in the 
field of Intelligent Transport Systems. From  2003-2009 he was also a 
part-time professor at the University of Twente, the Netherlands. Cur-
rently, he is full professor at Delft University of Technology, Civil Engi-
neering and Geosciences. He specializes in modelling the impacts of ITS 
on driving behaviour and traffic flows characteristics. He has participated 
in numerous EU funded projects (recently eImpact, SAFESPOT, CVIS) 
and national research programs such as the Dutch TRANSUMO program. 
In 2003 he founded the knowledge centre Application of Integrated Driver Assistance of TNO 
and the University of Twente. He has published a large number of paper in journals and confer-
ence proceedings.  
 
He has been a member of the IEEE ITS Society since 2004. He served as Editor-in-Chief of the 
ITSS Newsletter from 2004-2006, and he served on the Board of Governors of the ITSS Society 
from 2007-2009. He serves as associate editor at numerous IEEE ITSS sponsored conferences 
and served as a general chair of the IEEE Intelligent Vehicles Symposium in 2008, Eindhoven, 
the Netherlands.  
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Sergio A Velastin received his BSc degree in Electronics, MSc by Re-
search and PhD from the University of Manchester, UK in 1978, 1979 and 
1981 respectively. His doctoral thesis was on the use of image processing 
techniques for tracking pedestrians and vehicles. After post-doctoral work 
on intelligent robotics at the University of Surrey (UK) he became Profes-
sor and Director of the Institute of Informatics at the Universidad Austral 
de Chile, followed by a senior systems engineer position in industry devel-
oping vehicle location and navigation systems for fleet control. In 1990 he 
joined the faculty of the Department of Electronic Engineering at King's 
College London where he set up the Vision Research Laboratory. Together 
with colleagues in the Transport Studies Group of University College Lon-
don, he developed a program of research on the use of computer vision techniques to effect im-
provements in safety and security in public transportation networks. In 2001 he and his team 
moved to the Digital Imaging Research Centre (DIRC) at Kingston University London where 
Dr Velastin is currently its Director. DIRC is one of the largest computer vision groups in the 
UK and Europe. He and his team have conducted key work in UK and EU-funded research pro-
jects such as CROMATICA, PRISMATICA (Technical Coordinator of a 16-partner project in-
cluding London Underground, Brussels Metro, Paris Public Transport Authority, etc.), ADVI-
SOR and CARETAKER as well as industrially-funded research such as “Making Effective Use 
of CCTV in the Railways (Railway Safety and Standards Board) and “Intelligent Pedestrian 
Surveillance System for Public Transport in Rome” (funded by ATAC, Rome’s Transport and 
Mobility Authority). He has served in an international panel of experts for defining a European 
roadmap for Intelligent Transport Systems. He conceived, organized and chaired successive in-
ternational symposia on visual surveillance systems (IDSS-03, IDSS-04, ICDP-05, ICDP-06, 
ICDP-09) and represent his university as a member of the International Union of Public Trans-
port (UITP). He is currently working with Transport for London on using advanced computer 
vision to detect, classify and track urban road users to improve management and safety. He is 
co-editor of a book on Intelligent Distributed Surveillance Systems and has published exten-
sively on computer vision and transport applications. He is a member of the IEEE (ITS, Com-
puter and SMC Societies) and the IET (UK). 
 
Position statement: What is really exciting about ITS is that it is ultimately about people, qual-
ity of life and good use of resources and the environment. This fosters collaboration and a 
multi-disciplinary approach where technology is understood in the context of addressing the 
needs of a range of stakeholders. If elected to the Board of Governors of he IEEE ITS, he will 
do his best to champion the appropriate use of ITS in addressing short and long-term challenges 
facing us all. He will use his experience and motivation to bring together different disciplines, 
practitioners, academics and end-users, for which IEEE-ITS is ideally placed to take a leading 
role to bridge scientific rigor with professional practice and societal aspirations. 
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Wei-Bin Zhang is a Research Engineer at the California PATH 
Program, Institute of Transportation Studies of University of 
California at Berkeley (UCB). He has played various project and 
program management roles at PATH. Mr. Zhang is also an Advi-
sory Professor of Beijing Jiaotong University.  
 
Between 1982 and 1987, Mr. Zhang was a Lecturer at Northern 
Jiaotong University (now Beijing Jioatong University) and was 
involved in the development of railway computer interlocking 
systems. In 1987, Mr. Zhang joined the Institute of Transporta-
tion Studies and participated in the early founding of the Califor-
nia PATH Program. For the past 22 years, Mr. Zhang has been leading and conducting research 
in various areas of Intelligent Transportation Systems (ITS), including Advanced Vehicle Con-
trol and Safety Systems (AVCSS), Advanced Traffic and Traveler Information Systems (ATIS) 
and Advanced Public Transportation Systems (APTS). Between 1987 and 1994, his primary 
research focus was in electronic vehicle guidance technologies. Among the research results, he 
developed the concept of magnetic guidance system, which has been later adopted for various 
applications worldwide. Between 1994 and 1995, he was the Technical Director of National 
Automated Highway Systems Consortium (NAHSC), a $210M national program led by the 
U.S. Department of Transportation and General Motors. His primary responsibility was to pro-
vide direction and oversee the technical activities of the overall NAHSC program. Between 
1996 and 1997, Mr. Zhang managed the development of the prototype platoon Automated 
Highway System (AHS) and showcased in Demo '97, a Congress-mandated national technical 
feasibility demonstration of AHS. Since 1997, Mr. Zhang worked with California Department 
of Transportation, US DOT and local transportation agencies to establish a number of research 
and deployment programs in California, including guidance for highway winter maintenance 
vehicles, Bus Rapid Transit, Transit collision warning systems (IVI), rail grade crossing re-
search, Integrated Corridor Management (ICM), transit Vehicle Assist and Automation (VAA), 
Intersection Signal Adaptation (TSA) and field operational tests of Connected Traveler multi-
modal traveler information system. He has published over 70 refereed papers and reports in the 
areas of automated vehicle control, advanced transit and traffic technologies and ITS systems 
issues.  
 
Mr. Zhang He is a member of IEEE and TRB. He has served on various Technical and program 
committees for TRB, ITSC and APTA. He also serves as a technical reviewer for various jour-
nal and technical publications and conferences under IEEE and other societies. Mr. Zhang was 
a member of ITS America International Council and the Chair for ITSA’s China Committee. He 
was a founder for North America Chinese Transportation Association (NOCOTA), the board 
member and Vice President of NACOTA. He was the board member of International Chinese 
Professional Association (ICTPA) and President of Northern California Chapter. He was also a 
founding member of Society of Chinese American Professors and Scientists (CoCAPS).  
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IEEE Transactions on ITS Abstracts 
 

Abstracts of Papers 
 
IEEE Transactions on Intelligent Transportation Systems 
Volume 10, No. 3, September 2009 
 
Nedevschi, S.; Bota, S.; Tomiuc, C., "Stereo-Based Pedestrian Detection for Collision-
Avoidance Applications," pp.380-391. 
 
Abstract: Pedestrians are the most vulnerable participants in urban traffic. The first step toward 
protecting pedestrians is to reliably detect them. We present a new approach for standing- and 
walking-pedestrian detection, in urban traffic conditions, using grayscale stereo cameras 
mounted on board a vehicle. Our system uses pattern matching and motion for pedestrian detec-
tion. Both 2-D image intensity information and 3-D dense stereo information are used for clas-
sification. The 3-D data are used for effective pedestrian hypothesis generation, scale and depth 
estimation, and 2-D model selection. The scaled models are matched against the selected hy-
pothesis using high-performance matching, based on the Chamfer distance. Kalman filtering is 
used to track detected pedestrians. A subsequent validation, based on the motion field's variance 
and periodicity of tracked walking pedestrians, is used to eliminate false positives. 
 
*** 
 
Courbon, J.; Mezouar, Y.; Martinet, P., "Autonomous Navigation of Vehicles from a Visual 
Memory Using a Generic Camera Model," pp.392-402. 
 
Abstract: In this paper, we present a complete framework for autonomous vehicle navigation 
using a single camera and natural landmarks. When navigating in an unknown environment for 
the first time, usual behavior consists of memorizing some key views along the performed path 
to use these references as checkpoints for future navigation missions. The navigation frame-
work for the wheeled vehicles presented in this paper is based on this assumption. During a hu-
man-guided learning step, the vehicle performs paths that are sampled and stored as a set of or-
dered key images, as acquired by an embedded camera. The visual paths are topologically or-
ganized, providing a visual memory of the environment. Given an image of the visual memory 
as a target, the vehicle navigation mission is defined as a concatenation of visual path subsets 
called visual routes. When autonomously running, the control guides the vehicle along the ref-
erence visual route without explicitly planning any trajectory. The control consists of a vision-
based control law that is adapted to the nonholonomic constraint. Our navigation framework 
has been designed for a generic class of cameras (including conventional, catadioptric, and fish-
eye cameras). Experiments with an urban electric vehicle navigating in an outdoor environment 
have been carried out with a fisheye camera along a 750-m-long trajectory. Results validate our 
approach. 
 
*** 
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Fraichard, T.; Laugier, C.; Vasquez, D., "Incremental Learning of Statistical Motion Patterns 
With Growing Hidden Markov Models," pp.403-416. 
 
Abstract: Modeling and predicting human and vehicle motion is an active research domain. Due 
to the difficulty of modeling the various factors that determine motion (e.g., internal state and 
perception), this is often tackled by applying machine learning techniques to build a statistical 
model, using as input a collection of trajectories gathered through a sensor (e.g., camera and 
laser scanner), and then using that model to predict further motion. Unfortunately, most current 
techniques use offline learning algorithms, meaning that they are not able to learn new motion 
patterns once the learning stage has finished. In this paper, we present an approach where mo-
tion patterns can be learned incrementally and in parallel with prediction. Our work is based on 
a novel extension to hidden Markov models (HMMs) - called growing hidden Markov models - 
which gives us the ability to incrementally learn both the parameters and the structure of the 
model. 
 
*** 
 
Porikli, F.; Davis, L.; Hussein, M., "A Comprehensive Evaluation Framework and a Compara-
tive Study for Human Detectors," pp.417-427. 
 
Abstract: We introduce a framework for evaluating human detectors that considers the practical 
application of a detector on a full image using multisize sliding-window scanning. We produce 
detection error tradeoff (DET) curves relating the miss detection rate and the false-alarm rate 
computed by deploying the detector on cropped windows and whole images, using, in the latter, 
either image resize or feature resize. Plots for cascade classifiers are generated based on confi-
dence scores instead of on variation of the number of layers. To assess a method's overall per-
formance on a given test, we use the average log miss rate (ALMR) as an aggregate perform-
ance score. To analyze the significance of the obtained results, we conduct 10-fold cross-
validation experiments. We applied our evaluation framework to two state-of-the-art cascade-
based detectors on the standard INRIA person dataset and a local dataset of near-infrared im-
ages. We used our evaluation framework to study the differences between the two detectors on 
the two datasets with different evaluation methods. Our results show the utility of our frame-
work. They also suggest that the descriptors used to represent features and the training window 
size are more important in predicting the detection performance than the nature of the imaging 
process, and that the choice between resizing images or features can have serious consequences. 
 
*** 
 
Burgard, W.; Grisetti, G.; Stachniss, C., "Nonlinear Constraint Network Optimization for Effi-
cient Map Learning," pp.428-439. 
 
Abstract: Learning models of the environment is one of the fundamental tasks of mobile robots 
since maps are needed for a wide range of robotic applications, such as navigation and transpor-
tation tasks, service robotic applications, and several others. In the past, numerous efficient ap-
proaches to map learning have been proposed. Most of them, however, assume that the robot 
lives on a plane. In this paper, we present a highly efficient maximum-likelihood approach that 
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is able to solve 3-D and 2-D problems. Our approach addresses the so-called graph-based for-
mulation of simultaneous localization and mapping (SLAM) and can be seen as an extension of 
Olson's algorithm toward non-flat environments. It applies a novel parameterization of the 
nodes of the graph that significantly improves the performance of the algorithm and can cope 
with arbitrary network topologies. The latter allows us to bound the complexity of the algorithm 
to the size of the mapped area and not to the length of the trajectory. Furthermore, our approach 
is able to appropriately distribute the roll, pitch, and yaw error over a sequence of poses in 3-D 
mapping problems. We implemented our technique and compared it with multiple other graph-
based SLAM solutions. As we demonstrate in simulated and real-world experiments, our 
method converges faster than the other approaches and yields accurate maps of the environ-
ment. 
 
*** 
 
Bergasa, L.M.; Lopez, M.E.; Ocana, M.; Barea, R.; Schleicher, D., "Real-Time Hierarchical 
Outdoor SLAM Based on Stereovision and GPS Fusion," pp.440-452. 
 
Abstract: This paper presents a new real-time hierarchical (topological/metric) simultaneous 
localization and mapping (SLAM) system. It can be applied to the robust localization of a vehi-
cle in large-scale outdoor urban environments, improving the current vehicle navigation sys-
tems, most of which are only based on Global Positioning System (GPS). Then, it can be used 
on autonomous vehicle guidance with recurrent trajectories (bus journeys, theme park internal 
journeys, etc.). It is exclusively based on the information provided by both a low-cost, wide-
angle stereo camera and a low-cost GPS. Our approach divides the whole map into local sub-
maps identified by the so-called fingerprints (vehicle poses). In this submap level (low-level 
SLAM), a metric approach is carried out. There, a 3-D sequential mapping of visual natural 
landmarks and the vehicle location/orientation are obtained using a top-down Bayesian method 
to model the dynamic behavior. GPS measurements are integrated within this low-level improv-
ing vehicle positioning. A higher topological level (high-level SLAM) based on fingerprints and 
the multilevel relaxation (MLR) algorithm has been added to reduce the global error within the 
map, keeping real-time constraints. This level provides nearly consistent estimation, keeping a 
small degradation with GPS unavailability. Some experimental results for large-scale outdoor 
urban environments are presented, showing an almost constant processing time. 
 
*** 
 
Doshi, A.; Trivedi, M.M., "On the Roles of Eye Gaze and Head Dynamics in Predicting 
Driver's Intent to Change Lanes," pp.453-462. 
 
Abstract: Driver behavioral cues may present a rich source of information and feedback for fu-
ture intelligent advanced driver-assistance systems (ADASs). With the design of a simple and 
robust ADAS in mind, we are interested in determining the most important driver cues for dis-
tinguishing driver intent. Eye gaze may provide a more accurate proxy than head movement for 
determining driver attention, whereas the measurement of head motion is less cumbersome and 
more reliable in harsh driving conditions. We use a lane-change intent-prediction system 
(McCall et al., 2007) to determine the relative usefulness of each cue for determining intent. 
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Various combinations of input data are presented to a discriminative classifier, which is trained 
to output a prediction of probable lane-change maneuver at a particular point in the future. 
Quantitative results from a naturalistic driving study are presented and show that head motion, 
when combined with lane position and vehicle dynamics, is a reliable cue for lane-change intent 
prediction. The addition of eye gaze does not improve performance as much as simpler head 
dynamics cues. The advantage of head data over eye data is shown to be statistically significant 
(p < 0.01) 3 s ahead of lane-change situations, indicating that there may be a biological basis for 
head motion to begin earlier than eye motion during "lane-change"-related gaze shifts. 
 
*** 
 
Hui Fang; Chunxiang Wang; Ming Yang; Ruqing Yang, "Ground-Texture-Based Localization 
for Intelligent Vehicles," pp.463-468. 
 
Abstract: Localization is a critical problem in the research of intelligent vehicles. Although it 
can be achieved by using a real-time kinematic global positioning system (RTK-GPS, or fused 
with other methods such as dead reckoning), it may be unfeasible if every vehicle has to be 
equipped with such an expensive sensor. This paper proposes a ground-texture-based map-
matching approach to address the localization problem. To reduce the effect of complicated il-
lumination in outdoor environments, a camera is fixed downward at the bottom of a vehicle, 
and controllable lights are also equipped around the camera for consistent illumination. The 
proposed approach includes two steps: 1) mapping and 2) localization. RTK-GPS is only used 
in the mapping, and other sensor data from camera and odometry are captured with time stamps 
to create a global ground texture map. A multiple-view registration-based optimization algo-
rithm is applied to improve map accuracy. In the localization step, vehicle pose is estimated by 
matching the current camera frame with the best submap frame and by fusion strategy. Results 
with both synthetic and real experiments prove the feasibility and effectiveness of the proposed 
approach. 
 
*** 
 
Gavilan, M.; Sotelo, M.A.; Alvarez, S.; Parra, I.; Llorca, D.R.; Naranjo, J.E., "An Experimental 
Study on Pitch Compensation in Pedestrian-Protection Systems for Collision Avoidance and 
Mitigation," pp.469-474. 
 
Abstract: This paper describes an improved stereovision system for the anticipated detection of 
car-to-pedestrian accidents. An improvement of the previous versions of the pedestrian-
detection system is achieved by compensation of the camera's pitch angle, since it results in 
higher accuracy in the location of the ground plane and more accurate depth measurements. The 
system has been mounted on two different prototype cars, and several real collision-avoidance 
and collision-mitigation experiments have been carried out in private circuits using actors and 
dummies, which represents one of the main contributions of this paper. Collision avoidance is 
carried out by means of deceleration strategies whenever the accident is avoidable. Likewise, 
collision mitigation is accomplished by triggering an active hood system. 
 
*** 
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Baker, C.; Urmson, C.; Darms, M.S.; Rybski, P.E., "Obstacle Detection and Tracking for the 
Urban Challenge," pp.475-485. 
 
Abstract: This paper describes the obstacle detection and tracking algorithms developed for 
Boss, which is Carnegie Mellon University 's winning entry in the 2007 DARPA Urban Chal-
lenge. We describe the tracking subsystem and show how it functions in the context of the lar-
ger perception system. The tracking subsystem gives the robot the ability to understand com-
plex scenarios of urban driving to safely operate in the proximity of other vehicles. The tracking 
system fuses sensor data from more than a dozen sensors with additional information about the 
environment to generate a coherent situational model. A novel multiple-model approach is used 
to track the objects based on the quality of the sensor data. Finally, the architecture of the track-
ing subsystem explicitly  
Abstracts each of the levels of processing. The subsystem can easily be extended by adding new 
sensors and validation algorithms. 
 
*** 
 
Murali, N.V.; Chandramouli, C.; Agarwal, V., "A Cost-Effective Ultrasonic Sensor-Based 
Driver-Assistance System for Congested Traffic Conditions," vol.10, no.3, pp.486-498. 
 
Abstract: In urban areas, congested traffic results in a large number of accidents at low speeds. 
This paper describes an accurate and fast driver-assistance system (DAS) that detects obstacles 
and warns the driver in advance of possible collisions in such a congested traffic environment. 
A laboratory prototype of the system is built and tested by simulating different weather condi-
tions in the laboratory. The proposed DAS is also suitable as a parking-assistance system. Ultra-
sonic sensors are used to detect obstacles in this paper because they have several advantages 
over other types of sensors in short-range object detection. Multiple sensors are needed to get a 
full-field view because of the limited lateral detectable range of ultrasonic sensors. Further-
more, crosstalk is a common problem when multiple ultrasonic sensors are used. A simple mi-
crocontroller-based method to reduce crosstalk between sensors is described, which is achieved 
by firing each transducer by a pseudorandom number of pulses so that the echo of each trans-
ducer can uniquely be identified. Existing DASs need more time to reliably detect the objects, 
making them unsuitable for DASs, where time is a critical factor. A method to reduce the obsta-
cle detection time of the system is also proposed. The cost of this high-performance system is 
expected to be very reasonable. All the practical implementation details are included. Extensive 
experimentation has been carried out, and the results confirm the speed and reliability of the 
presented system.  
 
*** 
 
Yikai Chen; Qing-Jie Kong; Yuncai Liu; Zhipeng Li, "An Approach to Urban Traffic State Es-
timation by Fusing Multisource Information," pp.499-511. 
 
Abstract: This paper presents an information-fusion-based approach to the estimation of urban 
traffic states. The approach can fuse online data from underground loop detectors and global 
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positioning system (GPS)-equipped probe vehicles to more accurately and completely obtain 
traffic state estimation than using either of them alone. In this approach, three parts of the algo-
rithms are developed for fusion computing and the data processing of loop detectors and GPS 
probe vehicles. First, a fusion algorithm, which integrates the federated Kalman filter and evi-
dence theory (ET), is proposed to prepare a robust, credible, and extensible fusion platform for 
the fusion of multisensor data. After that, a novel algorithm based on the traffic wave theory is 
employed to estimate the link mean speed using single-loop detectors buried at the end of links. 
With the GPS data, a series of technologies are combined with the geographic information sys-
tems for transportation (GIS-T) map to compute another link mean speed. These two speeds are 
taken as the inputs of the proposed fusion platform. Finally, tests on the accuracy, conflict resis-
tance, robustness, and operation speed by real-world traffic data illustrate that the proposed ap-
proach can well be used in urban traffic applications on a large scale. 
 
*** 
 
Li Qu; Jianming Hu; Li Li; Yi Zhang, "PPCA-Based Missing Data Imputation for Traffic Flow 
Volume: A Systematical Approach," pp.512-522. 
 
Abstract: The missing data problem greatly affects traffic analysis. In this paper, we put for-
ward a new reliable method called probabilistic principal component analysis (PPCA) to impute 
the missing flow volume data based on historical data mining. First, we review the current miss-
ing data-imputation method and why it may fail to yield acceptable results in many traffic flow 
applications. Second, we examine the statistical properties of traffic flow volume time series. 
We show that the fluctuations of traffic flow are Gaussian type and that principal component 
analysis (PCA) can be used to retrieve the features of traffic flow. Third, we discuss how to use 
a robust PCA to filter out the abnormal traffic flow data that disturb the imputation process. Fi-
nally, we recall the theories of PPCA/Bayesian PCA-based imputation algorithms and compare 
their performance with some conventional methods, including the nearest/mean historical impu-
tation methods and the local interpolation/regression methods. The experiments prove that the 
PPCA method provides significantly better performance than the conventional methods, reduc-
ing the root-mean-square imputation error by at least 25%. 
 
*** 
 
Schouten, H.E.; Nijmeijer, H.; Ploeg, J., "Position Control of a Wheeled Mobile Robot Includ-
ing Tire Behavior," pp.523-533. 
 
Abstract: Advanced driver assistance systems are increasingly available on road vehicles. These 
systems require a thorough development procedure, an important part of which consists of hard-
ware-in-the-loop experiments in a controlled environment. To this end, a facility called vehicle 
hardware-in-the-loop (VeHIL) is operated, aiming at testing the entire road vehicle in an artifi-
cial environment. In VeHIL, the test vehicle is placed on a roller bench, whereas other traffic 
participants, i.e., vehicles in the direct neighborhood of the test vehicle, are simulated using 
wheeled mobile robots (WMRs). To achieve a high degree of experiment reproducibility, focus 
is put on the design of an accurate position control system for the robots. Due to the required 
types of maneuvers, these robots have independently driven and steered wheels. Consequently, 
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the robot is overactuated. Furthermore, since the robot is capable of high-dynamic maneuvers, 
slip effects caused by the tires can play an important role. A position controller based on feed-
back linearization is presented, using the so-called multicycle approach, which regards the robot 
as a set of identical unicycles. As a result, the WMR is position controlled, whereas each unicy-
cle is controlled, taking weight transfer and longitudinal and lateral tire slip into account. 
 
*** 
 
Hongbin Zha; Xiaowei Shao; Huijing Zhao; Jinshi Cui; Chiba, M.; Shibasaki, R., "A Laser-
Scanner-Based Approach Toward Driving Safety and Traffic Data Collection," vol.10, no.3, 
pp.534-546. 
 
Abstract: This work is motivated by the following two potential applications: 1) enhancing driv-
ing safety and 2) collecting traffic data in a large dynamic urban environment. A laser-scanner-
based approach is proposed. The problem is formulated as a simultaneous localization and map-
ping (SLAM) with object tracking and classification, where the focus is on managing a mixture 
of data from both dynamic and static objects in a highly dynamic environment. A trajectory-
oriented closure is also proposed using the sporadically available global positioning system 
(GPS) measurements in urban areas to assist for global accuracy, particularly when the vehicle 
makes a noncyclical measurement in a large outdoor environment. Experiments are conducted 
using the data that were collected along a course near 4.5 km in a highly dynamic environment. 
Possibilities of the approaches toward the two potential applications are demonstrated, and ave-
nues for future works are discussed. 
 
*** 
 
Chiew, K.; Shaowen Qin, "Scheduling and Routing of AMOs in an Intelligent Transport Sys-
tem," vol.10, no.3, pp.547-552. 
 
Abstract: Autonomous moving objects (AMOs), such as automated guided vehicles (AGVs) 
and autonomous robots, have widely been used in the industry for decades. In an intelligent 
transport system with a great number of AMOs involved, it is important to eliminate potential 
congestion and deadlocks among AMOs to maintain a well-organized traffic flow. In this paper, 
we propose an algorithm that adapts bitonic merge sort algorithm for concurrent scheduling and 
routing of a great number (i.e., 4n 2) of AMOs on an ntimesn mesh topology of path network 
without congestion or deadlocks among AMOs during their moves. The results are tested by 
experiments with randomly generated data and the comparison of a related model.  
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Stiller, C., “Editor’s Column,” p. 2. 
 
Abstract: While most industrialized countries experience substantial economical turbulences 
these days, we witness some emerging countries that seem to withstand such negative trends. In 
this context many hopes are focused on China whose economical and industrial growth contin-
ues at a fast pace. Like few other countries, China's further development will have large impact 
on the ecology, economy, and the political situation on our planet. 
 
*** 
 
Scherer, W.T.; Herget, C., "ITSS initiative for an IEEE forum on integrated and sustainable 
transportation systems [President's Message]," pp.3-4. 
 
Abstract: This president's message has been written by your Society's current president, Wil-
liam Scherer, and a past president (2005), Charles Herget. We would like to tell you about a 
project we have planned with four other societies in IEEE. We are currently planning an inter-
national event we are calling the IEEE Forum on Integrated and Sustainable Transportation 
Systems that will be held in Vienna, Austria, in 2011. Five societies from IEEE are participat-
ing in the organization: Aerospace and Electronics Systems (AES), Oceanic Engineering Soci-
ety (OES), Intelligent Transportation Systems Society (ITSS), Professional Communications 
Society (PCS), and Vehicular Technology Society (VTS).  
 
*** 
 
Li, L., Tang, S. “Introduction to special issue by guest editors,” p.5. 
 
Abstract: The five articles in this special issue focus on the promising research in intelligent 
transportation systems being conducted in China. 
 
*** 
 
Li, R.; Jia, L., "On the layout of fixed urban traffic detectors: an application study," pp.6-12. 
 
Abstract: One of the basic functions of Intelligent Transportation System is to collect traffic 
data through detectors. Thus, the layout of traffic detectors on the urban road system is impor-
tant for the development of Intelligent Transportation System. With the urgent demand for real-
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time traffic information, a high-density layout of detectors has been adopted resulting in huge 
investment. Based on the real demand for the construction of an urban traffic flow detector sys-
tem, a set of principles for the layout of traffic detectors are proposed, which could be easily 
carried out to determine the densities and positions of the detectors in practical applications. An 
applicant example of these principles is also given to explain the whole process in detail, in-
cluding the method to choose the areas, roads, links and positions for detector installation.  
 
*** 
 
Huang, L.; Wu, J., "Cyclists' path planning behavioral model at unsignalized mixed traffic in-
tersections in China," pp.13-19. 
 
Abstract: Study on the cyclist's path planning behavior in mixed traffic flow intersection is very 
important. The paper presents a fuzzy logic based behavior model to describe cyclist path plan-
ning behaviors at unsignalized intersections in mixed traffic flow situations (with many con-
flicts among motorcars, non-motor vehicles and pedestrians). Field data have been collected for 
fuzzy logic modeling, model calibration and validation, and the simulation results are promis-
ing. The model can be used in mixed traffic flow simulation and path planning models for Per-
sonal Mobility Vehicles (PMVs).  
 
*** 
 
Li, Q.; Zeng, Z.; Yang, B., "Hierarchical model of road network for route planning in vehicle 
navigation systems," pp.20-24. 
 
Abstract: Road network is a fundamental part of route planning in vehicle navigation systems. 
In this paper two aspects are considered for hierarchical model of road networks, which are data 
model and graph model. The former aims to present a hierarchical road network in vehicle navi-
gation systems. The latter model constructs a multi-level graph according to the hierarchy traits 
of road network. Based on these two aspects, a road network can be better organized for route 
planning of vehicle navigation systems.  
 
*** 
 
Yao, D.; Zhang, Y.; Li, L.; Su, Y.; Cheng, S.; Xu, W., "Behavior modeling and simulation for 
conflicts in vehicles-bicycles mixed flow," pp.25-30. 
 
Abstract: Great changes are taking place in Chinese economic and societal life during the last 
decade, which brings significantly increasing pressure to the transportation systems of most 
Chinese cities. For example, in Beijing, vehicles (the number of which grew threefold, 890k in 
1995 to 2580k in 2005) are now fiercely competing for the right of roads with the existing large 
amount of bicycles. Because many streets in Beijing are not fully channelized to separate vehi-
cles and bicycles (e.g. see Fig. 1), such competition leads to notable growth of traffic accidents 
and decline of traffic efficiency. This important matter has attracted growing research interests 
recently. On the other side, in order to deal with the energy crisis, many localities in some de-
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veloped countries are encouraging people to use bicycles or rollers for trips. How this new trip 
mode affects the city traffic flow also needs careful investigations.  
 
*** 
 
Zhao, H.; Cui, J.; Zha, H.; Katabira, K.; Shao, X.; Shibasaki, R., "Sensing an intersection using 
a network of laser scanners and video cameras," pp.31-37. 
 
Abstract: In this research, a novel system for monitoring an intersection using a network of sin-
gle-row laser range scanners (subsequently abbreviated as "laser scanner") and video cameras is 
proposed. Laser scanners are set on the road side to profile an intersection horizontally from 
different viewpoints. The contour points of moving objects are captured at a certain horizontal 
plane with a high scanning rate (e.g., 37 Hz). A laser-based processing algorithm is developed, 
thus the moving objects entered the intersection are detected and tracked to estimate their state 
parameters, such as: location, speed, and direction at each time instance. In addition, laser data 
and processing results are forwarded to an associated video camera, so that a visualization as 
well as fusion-based processing can be achieved. An experiment in central Beijing is presented, 
demonstrating that a large quantity of physical dimension and detailed traffic data can be ob-
tained through such a system.  
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