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Announcements
Call for Presentations: 2010 research conference
CTS has issued a Call for Presentations for its 21st Annual Transportation Research Conference. The call invites all interested individuals to
submit a one-page abstract for a presentation (or poster) at the conference, to be held April 27–28, 2010.

Please note that the 2010 conference returns to the RiverCentre in St. Paul.

If you or your organization would like to share the results of your research or innovations in transportation-related fields, please submit an
abstract by November 13.

All abstracts must be submitted electronically. Go to the CTS Web site and follow the instructions to submit your abstract.

For further information, contact Sara Van Essendelft, 612-624-3708, cceconf5@umn.edu.

Policy & Planning
Report demonstrates non–auto accessibility measures in action

Incorporating non-automotive travel modes—walking, cycling, and public transit—into transportation
plans is a challenge for planners. A new research report from the Access to Destinations Study
discusses the obstacles facing planners and presents ways to overcome them in order to ensure
accessibility for non-automotive modes. The report, which synthesizes research results from three
previous reports in the Access to Destinations series, was prepared by Kevin Krizek, Michael Iacono,
Ahmed El-Geneidy, Chen-Fu Liao, and Robert Johns.

Access to Destinations is an interdisciplinary research and outreach effort coordinated by the Center for
Transportation Studies, with support from sponsors including  the Minnesota Department of
Transportation, Hennepin County, the Metropolitan Council, and the McKnight Foundation.

The concept of accessibility, which focuses on the ability of people to reach destinations and activities
that they need and desire, is distinct from the more common transportation planning concept of
mobility, which is based on people’s ability to move relatively easily around a transportation network
without regard to destination choice. Accessibility, the report authors note, offers benefits to planners
and policymakers in search of rational and sustainable planning methodologies for growing urban
areas.
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Historically, however, attempts to establish conceptual frameworks for non-automotive accessibility planning have resulted in relatively few real-
world implementations. Developing and implementing reliable accessibility measures for both automotive and non-automotive modes has been a
central goal of the interdisciplinary Access to Destinations Study. Achieving this goal has required researchers to strike a balance between
theoretical rigor and practical considerations.

The multi-year study, now in its final stage, has produced a large volume of data on travel and housing patterns in the Minneapolis-St. Paul
metropolitan region as well as a set of procedures for determining accessibility for different modes and destinations across time. The
researchers used locational (gravity-based) accessibility measures because they are relatively straightforward to implement and communicate;
however, their work acknowledges the importance of individual characteristics and temporal factors in determining accessibility.

The research report presents an overview of methods used to estimate non-automotive accessibility and demonstrates how the measurement
can  be applied, using a small area of Minneapolis. The examples of walking and cycling accessibility highlight the importance of location and
space to accessibility in an urban context.

Access to Destinations: Application of Accessibility Measures for Non-Auto Travel Modes (Mn/DOT 2009-24) is available from the Access to
Destinations Study Web site.
Study to look at improving mobility and access in Itasca County

The Hubert H. Humphrey Institute of Public Affairs and CTS have received a grant from the Blandin
Foundation to study transportation options for residents with limited resources in the Itasca County area.

The principal investigator for this project is Frank Douma, research fellow and assistant director with the
State and Local Policy Program (SLPP) of the Hubert H. Humphrey Institute of Public Affairs. Co-
investigators are Yingling Fan, Humphrey Institute assistant professor; Ferrol Robinson, SLPP research
fellow; and Gina Baas, CTS assistant director of education and outreach.

The research is in response to a request for proposals issued under the Blandin Foundation’s Transportation
Initiative. The Blandin Foundation, a private foundation based in Grand Rapids, Minnesota, is Minnesota’s
largest rural-based and rural-focused foundation.

The project builds on results of a community assessment conducted by the United Way of 1000 Lakes. What Matters—Assessment of Health and
Human Service Needs in Itasca County identified transportation as a key barrier to accessing health and human services in the county.

Significant portions of Itasca County’s population are elderly or have low incomes. In addition, children and students who are unable to drive
face mobility challenges. The problem is compounded by Itasca County’s large geographic size and relatively small population, making it difficult
to provide conventional alternative transportation options.

The research has several goals:

Understanding the specific transportation needs and challenges of the noted populations, as well as for the county as a whole.

Locating comparable rural areas in the United States, and learning from their successes and failures in meeting similar challenges.

Recommending practices and options that best fit Itasca County.

Identifing key stakeholders and funding sources that need to be assembled to successfully implement the recommendations.

“The most important thing is that when the study is complete, we will have some specific, concrete tasks to begin bridging the transportation
gap and to help all residents start thinking differently about transit,” said Jody Hane, executive director of United Way of 1000 Lakes.

A final report with findings, recommendations, and strategies is due in late October.

For more information, contact Douma at 612-626-9946, douma002@umn.edu.

Intelligent Transportation Systems
TechPlan researchers probe privacy implications of ITS

New intelligent transportation systems (ITS), such as in-vehicle data recorders, photo radar, and electronically
monitored toll lanes, increasingly incorporate data-gathering into the transportation infrastructure. Such technology
offers promising tools for transportation engineers and planners but also raises questions about what data can be
collected and how it can be used.

At a September 10 Advanced Transportation Technologies seminar, Frank Douma, assistant director of the State
and Local Policy Program at the Humphrey Institute of Public Affairs, discussed the implications of privacy law for
ITS projects and outlined two tools he has developed to help navigate the maze of privacy restrictions on data.
Douma’s research is part of the TechPlan program, which examines transportation planning and policy applications
of ITS-related technologies. The program is supported by the Intelligent Transportation Systems Institute and the
USDOT.

Privacy law in the United States is a loose network of laws, with federal law setting a minimum standard and many
states adding tougher restrictions, Douma said. Two key concepts that affect ITS are the definition of “zone of
privacy” and the use of surveillance technology.

Past federal rulings have concluded that drivers traveling in an automobile on public thoroughfares have no expectation of privacy. Similarly,
pedestrians in a public place such as  Nicollet Avenue in Minneapolis, where cameras track traffic, cannot assume they are in a protected zone.

However, new technology, including ITS, has spurred states to impose limits on what data can be collected and how it can be used. Photo radar
has been banned or limited in five states, and California has enacted regulations for in-vehicle technology such as event data recorders.

One balancing test in tort law is whether individuals can opt in or opt out of having their data used. “If you made a conscious decision to share
your information, then you have a lower expectation of privacy than if your data is grabbed and you have to act to protect it,” Douma said.



David Kittelson

Another question is whether data collection is performed by public agencies or private businesses. Regulation is stronger for government
information, but much ITS data is collected and stored by private actors. Many parties are interested in ITS data, Douma said. Police have used
data from GPS systems in cars to aid criminal investigations, and courts have allowed insurance companies to use event data recorders to
establish driver liability in crashes. Law enforcement agencies use cameras to enforce driving speeds and cite drivers who run red lights. They
also use ignition interlock systems to read breath alcohol levels of drivers who have received DUIs. “This is where the rubber hits the road when
you’re talking about privacy and ITS,” Douma said.

Such technologies can lead to controversy. One example is the red-light cameras installed by the city of Minneapolis. The city had to take the
cameras down, but not over privacy concerns, Douma said. Instead, the issue was that the cameras took pictures of license plates rather than
drivers, and except in a few cases, an individual cannot be found guilty of a crime unless he or she can be identified as the person committing it.

With the help of a TechPlan grant from the ITS Institute, Douma developed two tools to help transportation planners and engineers sort through
the legal issues surrounding the collection and use of ITS data.

The ITS Privacy Law Toolbox considers three issues: the level of anonymity of the data, consent issues such as whether drivers can opt in or opt
out, and who is using the data. The Taxonomy of Privacy Issues divides ITS applications into three categories based on privacy issues.

ITS applications with no privacy issues include those that collect system-level data, such as traffic counters or loop detectors used to control
signals. In both cases, no identifying information is collected on individual drivers.

Applications with moderate privacy impacts include license plate readers, toll transponders, or infrared carpool-lane scanners. These are needed
for the system to work, but they can be an opt-in situation.

Applications that raise the most privacy concerns are those that directly observe and identify the occupant of a vehicle. Examples include
fingerprint or Breathalyzer readers connected to ignition interlock systems. Such data could be collected for law enforcement and other
purposes.

As a next step, Douma said he has received a follow-up grant through the TechPlan program to apply these tools to specific cases, including
graduated driver’s license enforcement and vehicle miles traveled (VMT) revenue collection.

“The Implications of Current and Emerging Privacy Law for ITS,” presented by Frank Douma, is available for online viewing on the ITS Institute
Web site.

Transit,  Bicyling, and Walking
"Superbus" research aims to boost hybrid vehicle efficiency

The overall fuel efficiency of hybrid buses could be improved by more than 10 percent by changing the way electrical
power is supplied to accessory systems, according to a study by Jeffrey Campbell and David Kittelson of the
University of Minnesota’s Department of Mechanical Engineering.

The goal of the Superbus project is to reduce the fuel consumption of an industry-standard diesel-electric hybrid bus.
Campbell and Kittelson recently completed the first phase of the research, an energy audit of major accessory
systems on a test bus. The research is being conducted by the University of Minnesota’s Center for Diesel Research,
which is directed by Kittelson, with funding from Metro Transit, the University’s Institute for Renewable Energy and
the Environment, and CTS.

Offering transit agencies lower emissions and greater fuel economy, hybrid buses boast sophisticated diesel-electric
drivetrains designed to convert the engine power that would be lost in a conventional vehicle into electrical energy,
which is stored in batteries and reused.

However, the researchers note, up to half of the fuel consumed by hybrid buses goes to power accessory systems. In
hot weather, today’s transit customers expect to travel in a comfortable, climate-controlled environment; electronic

changeable-message displays have replaced the printed destination signs of days gone by. The heavy electrical loads imposed by these systems
are supplied by the diesel engine’s alternator.

The researchers focused on two types of power loss: accessory overdrive, which occurs when more power is delivered to an accessory system
than the system requires; and parasitic loading, in which a system consumes power without producing any useful output.

Working with a recently manufactured parallel diesel-electric hybrid transit bus, Campbell and Kittleson first determined the input power
requirements of the bus’s accessory systems. A data acquisition system was installed on the bus to monitor the engine and the accessory
systems. Data was collected over a variety of routes, and input power measurements were analyzed for each accessory.

The energy audit enabled Campbell and Kittelson to estimate the benefits of converting accessory systems to an alternative electrical power
supply scheme. The transit industry is now exploring the use of alternative power units or APUs, including small secondary diesel engines that
generate electricity more efficiently than main bus engines at idle, as well as APUs driven by hydrogen fuel cells.

In the next phases of the Superbus project, the researchers plan to selectively replace mechanically driven components with electrically driven
ones, and implement a fuel cell APU on their test bus to test the performance of such a system under operating conditions.

The Superbus phase one report, Accessory Loads Onboard a Parallel Hybrid-Electric City Bus (CTS 09-23), is available from the Center for
Transportation Studies Web site.

TCRP research publications available online
The federal Transit Cooperative Research Program (TCRP), administered by the Transportation Research Board, provides practical transit
research to address technical and operational issues. TCRP emphasizes putting research results into the hands of organizations and individuals
that can use them to solve problems.

Recent TCRP publications include:
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Practical Measures to Increase Transit Advertising Revenues (TCRP Report 133)

First Amendment Implications for Transit Facilities: Speech, Advertising, and Loitering (TCRP Legal Research Digest 29)

Appendixes to TCRP Report 135: Controlling System Costs: Basic and Advanced Scheduling Manuals and Contemporary Issues in Transit
Scheduling  (TCRP Web-Only Document 45)

Transportation Infrastructure
Researchers create mechanistic models of subgrade materials

Civil engineering researchers at the University of Minnesota have completed a Mn/DOT funded study of mechanistic
modeling of unbound granular materials, an area with important applications in mechanistic pavement design.
Bereket Yohannes, Kimberly Hill, and Lev Khazanovich examined several empirical tests commonly used to
characterize unbound granular materials and created numerical models of the materials that can be used to develop
mechanistic correlations between the results of different tests. The research was sponsored by the Minnesota Local
Road Research Board.

The adoption of the Mechanistic-Empirical Pavement Design Guide (MEPDG) by the American Association of State
Highway and Transportation Officials (AASHTO) has spurred the use of mechanistic principles in highway design. The
MEPDG recommends that the design process incorporate the use of resilient moduli of materials, which may be
obtained by laboratory measurement or determined by correlation with other material properties or test results.

Hill, an assistant professor with a background in physics and the study of granular materials who recently joined the
University of Minnesota’s civil engineering faculty, served as principal investigator on the project. Co-investigator
Khazanovich has conducted numerous studies of pavement performance.

The researchers used three-dimensional discrete element modeling to simulate three tests that are commonly used by engineers to characterize
the physical properties of unbound aggregate base layers under loading: the California Bearing Ratio test, the triaxial resilient modulus test, and
dynamic cone penetrometer testing. For road designers, each type of test has advantages and disadvantages, and different tests may be
preferred in different situations.

The researchers observed good agreement between the results of their simulations and sample numerical and empirical studies of granular
materials. The computer code for discrete element modeling of unbound granular materials demonstrated that basic material properties and
boundary conditions had a significant effect on test results. While more work is needed to develop a complete mechanistic-based model for tests
of unbound materials, the findings of this study will serve as a foundation for future research. Among the challenges to be addressed, the
researchers note, is the computational time required for testing; this may be overcome by developing efficient parallel-processing code.

Mechanistic Modeling of Unbound Granular Materials (Mn/DOT 2009-21) is available from the CTS Web site.

Upcoming Events
October 28–29 
Toward Zero Deaths Annual Conference, Duluth, MN

October 29
CTS Seminar Series: The Economic Impact of Upgrading Roads, 3:30 p.m. – 4:30 p.m., 1130 Mechanical Engineering

November 5
CTS Seminar Series: Considerations for Aging Road Users, 3:30 p.m. – 4:30 p.m., 1130 Mechanical Engineering

November 10
CTS Fall Luncheon, McNamara Alumni Center, University of Minnesota

November 12
CTS Seminar Series: Speed and Efficiency in Government Procurement of Transportation-Related Construction Services, 3:30 p.m. – 4:30 p.m.,
1130 Mechanical Engineering

November 19
CTS Seminar Series: Non-Intrusive Detection of Driver Drowsiness, 3:30 p.m. – 4:30 p.m., 1130 Mechanical Engineering

December 3
CTS Seminar Series: Novel Battery-Less Wireless Sensor for Traffic Flow Measurement, 3:30 p.m. – 4:30 p.m., 1130 Mechanical Engineering

December 4
2009 Freight and Logistics Symposium, Ramada Plaza Hotel, Minneapolis


