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Policy & Planning

Study develops principles for sustainable growth

 
Patterns of growth and development impact our environmental, social, economic, and cultural quality
of life. In order to support sustainable development patterns that produce positive impacts in these
areas, a University of Minnesota research team worked with the McKnight Foundation to develop a set
of sustainability principles, which the research team has published in their final project report.

The study was co-chaired by CTS acting director Laurie McGinnis and Ed Goetz, director of the
University’s Center for Urban and Regional Affairs (CURA). Researchers Jason Cao, Yingling Fan, and
Carissa Schively Slotterback (Humphrey Institute of Public Affairs) and Kaydee Kirk (CURA) worked on
the project.

The McKnight foundation, which sponsored the research, anticipates using the framework and other
findings from the study to help guide its activities in support of sustainable growth and community

development. The sustainability measures may also enable researchers and policy makers to compare sustainability practices of different
regions.

In the first phase of its research, the study team explored a set of “livability principles” established by the U.S. Environmental Protection Agency
(EPA), the U.S. Department of Housing and Urban Development (HUD), and the U.S. Department of Transportation (DOT). The principles of the
HUD-DOT-EPA Partnership for Sustainable Communities address transportation choice, housing, economic growth, and community development.

The researchers also surveyed the sustainability indicators and measures used by other cities and regions. The team identified 11 major
categories of sustainability indicators: public health, education, culture, social capital, economy, safety net, energy, environment, land use,
transportation, and housing.

A second phase of research focused on refining the principles and indicators based on input from a focus group workshop for regional
sustainability stakeholders and from a project advisory group. Focus group participants representing governmental agencies, private firms, and
non-profit organizations provided input on principles and indicators, identified sources of relevant data, and discussed potential areas of
integration across principles.

Six final sustainability principles and a comprehensive system of sustainability indicators and measures emerged from this process. The
principles are:

Provide more transportation choices.

Protect natural resources.

Promote equitable, affordable housing.

Value communities and neighborhoods.

Enhance economic competitiveness and create positive fiscal impacts.

Coordinate and leverage government policies and investment.

In a subsequent effort currently underway, Smart Growth America is working with the McKnight Foundation, its grant recipients, and other



Adeel Lari

stakeholders to utilize the principles, indicators, and measures from the study to develop a tool that supports and influences grantmaking and
policymaking in the Twin Cities region.

Framework for Measuring Sustainable Regional Development for the Twin Cities Region (CTS 10-04) is available from the CTS Web site. 

Research explores benefits, implications of a telecommuting workforce
Enabling employees to work from home or other locations at least one day a week offers benefits for both employers
and employees, and can help reduce traffic congestion and associated air pollution, according to research by the
State and Local Policy Program (SLPP) of the Hubert H. Humphrey Institute of Public Affairs.

At the 21st annual CTS Transportation Research Conference in April, SLPP director of innovative financing Adeel Lari
spoke on the wide-ranging benefits of eWorkPlace, a state-sponsored program for metro-area employers who are
interested in implementing a telework business strategy to achieve cost reductions.

In 2007, Mn/DOT and the Twin Cities Metropolitan Council were selected as one of the federal Urban Partnership
Agreement’s (UPA) Urban Partners to work toward reducing traffic congestion through a variety of methods including
tolling, transit, telework, and technology and operations. eWorkplace addresses the telework element of the
agreement by promoting increased use of teleworking and flexible work scheduling.

eWorkPlace partnered with Culture Rx (which works to implement results-only work environments, most notably at Best Buy) and other
transportation management organizations to help organize and implement the program. Together they identified target employers, recruited
them through education and marketing efforts, migrated them to the program, and then evaluated and measured their findings.

eWorkPlace defines teleworking as the ability to work from home or another remote location at least one day a week, connecting to the office
via a computer, Internet connection, and phone. To date, 30 companies and 2,500 employees have participated in the initiative. Participants
range from very small organizations to Fortune 500 companies.

Lari called teleworking a “win-win-win” situation for employers, employees, and communities alike, citing numerous advantages for each. The
benefits tend to build on each other. Employers gain increased employee motivation, morale, resilience, and work quality, while reducing
overhead costs and improving productivity. Employees save time and money and enjoy greater productivity and enhanced work-life balance.
Additionally, teleworking provides economic opportunity for lower-income households and persons with disabilities. By moving people away from
peak commuting periods, teleworking also ensures that transportation infrastructure is used more efficiently, conserves energy, improves
highway safety and air quality, and reduces congestion.

Commuting is responsible for 98 percent of an employee’s carbon footprint, Lari said, and a full one-third of the country’s carbon footprint is
made up by transportation. Congestion causes 4.2 billion hours of delay and 2.8 billion gallons of wasted fuel every year, resulting in a cost of
$200 billion across all modes. Even a 1 percent increase in teleworkers would equal 390,000 fewer pounds of carbon dioxide (CO2) released
every day.

“Congestion hurts family and civic life,” Lari said. “It affects where people live, work, shop, and how much they pay for goods and services.”

In 2008, U.S. traffic congestion fell by historic amounts due to the recession. Urban congestion dropped by 30 percent overall and improved
universally across all large metro areas, and total vehicle-miles traveled (VMT) declined by 3 percent compared to 2007—all of which points to
the fact that shifting more employees to teleworking could have huge implications for reducing congestion. Lari noted a study performed by
George Mason University that found every 1 percent of the D.C. population that telecommuted resulted in a 3 percent drop in traffic delays.

eWorkPlace’s initial evaluations, conducted three months into the experiment, found that compared to non-teleworkers, employees who
teleworked:

reduced their daily VMT by 46.7 percent,

reduced their commuting VMT by 38 percent,

took 26 percent fewer daily trips overall, and

took 30 percent fewer daily trips during peak hours.

Lari cited studies that found that up to 40 percent of the workforce hold jobs that could become telework—meaning there is “major market
potential.”

“There is a big difference between where we are and where we can be,” Lari said, adding that at this time in Minnesota, only between 5 and 9
percent of workers telecommute. “But as we move more to a knowledge-based economy, an even higher percentage of jobs will be able to do
telecommuting.”

The Minnesota UPA Telework Component research project is currently ongoing.

Intelligent Transportation Systems

Researchers develop portable, low-cost traffic data collector
Researchers from the University of Minnesota’s Department of Civil Engineering and the Minnesota Traffic Observatory (MTO) have developed a
low-cost, portable, video-based traffic data-collection system that can be used for temporary data gathering and video recording of vehicle
movements at intersections and arterial roadways. Data collected from this device can help in minimizing delays and congestion levels while
improving overall coordination.

Civil engineering professor Panos Michalopoulos, principal investigator on the project, along with MTO manager Ted Morris and graduate student
Jory Schwach, developed the device, which can gather data on traffic volume, speed, vehicle classification, turning movements, queue size,
conflicting movements, and time headways. Most important, the video system also provides a visual record of traffic characteristics. The
research was funded by the Intelligent Transportation Systems Institute.



Ted Morris, Jory Schwach, and
Panos Michalopoulos with their
prototype detector system

While both temporary and permanent devices to collect traffic data do exist, issues with their intrusiveness
and difficult installation are some factors that often limit or prevent their use. Tubular counters for example,
record vehicle counts by sending air pulses through rubber tubes mounted on the roadway. Although the cost
of the system is relatively inexpensive, its drawbacks are its intrusive setup, inability to detect turning
movements, and susceptibility to damage by large vehicles. Light Detection and Ranging (LIDAR) and radar
sensors are nonintrusive, but they detect only a single roadway location, cannot collect turning movement
data, and are very expensive.

As a result, manual traffic data measurements done on-site using a push-button apparatus to record each
passing vehicle are the most frequent form of data collection used in traffic engineering studies of
intersections and arterial streets, especially those measuring turning volumes. Such data collections are not
only prone to error but also often prohibitively expensive and time-consuming. And data collected by manual
counting or the other sensors mentioned lack a visual, historical record that would allow researchers  to go
back and investigate or correct traffic measurement errors.

Although it would be beneficial for transportation officials to perform data-collection studies—essential
components for tasks such as retiming traffic signals—on a regular basis, the lack of availability of a low-cost,
easily deployable, and nonintrusive data-collecting device means that collection is usually completed only
when absolutely necessary, such as for an intersection with unusually high crash rates.

The prototype data collector, consisting of a camera mounted on a self-raising mast, is capable of elevating 28
to 30 feet above a road’s surface. The mast, attached to a custom-fabricated base, can be secured to signs,
luminaires, or traffic signal poles. Approximately 40 hours of traffic video can be stored before battery
recharging or swapping needs to take place, which allows the device to be left unattended for substantial

periods of time.

Another of the device’s advantages is that a single unit can cover an intersection of up to five lanes per incoming approach, or a total of 20
incoming lanes. This means that the device can be deployed at almost any intersection. Its small footprint also makes it optimal for urban areas
where limited space is a primary concern, Morris says.

To test the device’s accuracy, the team deployed the system at five sites and left it unattended for one to two weeks at each location. The sites
included single- and double-lane mixed approaches as well as wide arterials with isolated and mixed turn lanes. Video recordings were collected
during morning, mid-day, and evening rush hours in all weather conditions. Algorithms were then designed and implemented on the machine
vision system to extract approach counts or speed from the recorded videos in the lab. A subsequent analysis, which compared the processed
data from the machine vision system with the ground truth data observed from the collected video, showed that extraction of vehicle counts and
mid-block vehicle speeds is feasible. To improve counting accuracy, improvements to machine vision detectors that sense direction of movement
of vehicles are required, as well as deploying a second system for the large intersections to reduce effects of across-lane occlusions of
overlapping vehicles in adjacent lanes.

The visual record collected by the device—something not available from other traffic data-collection methods—can be used for additional
analysis and research, leading to improved safety and control practices at all types of intersections. For example, Morris notes the device’s
usefulness for capturing irregular and infrequent traffic events outside the regular scope of traffic data collection, including pedestrian/vehicle
conflicts, crashes and near misses, and gap selection by turning vehicles.

Another possible use for this system, Morris says, is for monitoring traffic conditions in real-time. In 2009, the research team adapted and
tested the prototype for detecting rapidly stopped vehicles resulting from vehicles traveling upstream entering work zones, and preliminary
results showed it is feasible, Morris says. “The system could also be used in the general transportation security and surveillance field, providing
mobile surveillance at trouble spots or special events to first responders and law enforcement, Morris says.

More information on the data collection system is available on the MTO Web site.

Transit,  Bicyling, and Walking

Researchers develop new techniques for counting bicycles, pedestrians
Researchers in the Department of Computer Science and Engineering (CSE) are developing a new vision-based
system for counting pedestrians and bicyclists. The system uses several different types of visual cues present
in video images to detect and count bicycles accurately, and is designed to overcome the limitations of many
currently available sensing technologies.

The new system builds on previous work by the Artificial Intelligence, Robotics and Vision Laboratory (AIRVL).
Professor Nikolaos Papanikolopoulos was the principal investigator on the project to develop the new system,
working with graduate student Guruprasad Somasundaram and CSE program director Vassilios Morellas. The
research was supported by the Minnesota Department of Transportation.

In the course of their research, the Minnesota researchers evaluated several currently available technologies
for automated bicycle and pedestrian counting, including pressure pads, pyroelectric and piezoelectric sensors, inductive loop detectors,
pneumatic tubes, and radio beams.

To detect and track bicycles, the system first identifies the background by analyzing a series of images. Once the computer “knows” what the
background looks like, it can ignore everything in its field of view that doesn’t move, and track moving objects independently. To determine
whether or not a moving object is a bicycle, the system extracts its visual features and matches them against a database containing many
different visual features of bicycles. If a strong match is detected, the object is classified as a bicycle. A similar method can be used to identify
pedestrians.

Bicycles are particularly problematic for automatic vision-based detector systems because their appearance changes depending on the angle
from which they are viewed. The researchers examined several different techniques for extracting visual features in order to find an approach
that was both accurate and computationally efficient. Among the most promising were Scale Invariant Feature Transform (SIFT) and Scale and



Affine Invariant Harris Corners (or Haraff features). The final software implementation relies on open source computer vision libraries and can
be used with live camera streams or to process recorded video.

Future work in this area will focus on improving accuracy by addressing problems such as counting cyclists riding in groups. The researchers
plan to make the software available to researchers once the practical accuracy has been improved.

Practical Methods for Analyzing Pedestrian and Bicycle Use of a Transportation Facility (Mn/DOT 2010-06) is available from the CTS Web site. 

Upcoming Events
July 11-14
TRB Joint Summer Meeting: Planning and Performance Measurement for all Modes, Minneapolis, MN

July 22-23
4th International Symposium on Transportation Network Reliability, McNamara Alumni Center, University of Minnesota

August 1-4
National Rural ITS Conference, Pullman Plaza Hotel, Huntington, WV

August 15-18
APWA International Public Works Congress and Exposition, Boston Convention & Exhibition Center, Boston, MA

August 19-20
Mid-Continent Transportation Research Symposium, Madison, WI

August 20
TERRA Innovation Series event, Madison, WI

September 13-15
Minnesota Public Transit Conference, Mayo Civic Center & Radisson DoubleTree, Rochester, MN

September 22-24
2010 APA Upper Midwest Planning Conference, Mankato, MN


