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Charting a path toward automated speed enforcement
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In the United States, speeding is by far the leading factor in fatal
crashes—equivalent to the use of drugs, alcohol, medication,
and distracted driving combined. But although automated speed
enforcement (ASE) is a promising countermeasure shown to reduce
speeding and crashes, the idea remains contentious.

“Despite the demonstrated
safety benefits of ASE, we’ve
seen its deployment continue
to be a highly controversial
issue,” says Frank Douma,
director of the State and Local
Policy Program at the University
of Minnesota’s Humphrey
School of Public Affairs and
a Roadway Safety Institute
researcher. “Several states have
enacted restrictions or even banned the use of ASE systems, and ASE
has been rejected in a number of public referendums.”
To chart a possible path to ASE deployment, U of M researchers have
published a new study focusing on ASE in Minnesota. The research team
included Douma, graduate research assistant Colleen Peterson with
the Humphrey School, and Nichole Morris, principal researcher with the
HumanFIRST Lab.
“We believe our state is a good candidate for ASE, because public
support for ASE is strong and it has been listed as a potential strategy in
previous state strategic highway safety plans,” Douma says.

The study was conducted in three parts. First, investigators completed interviews with influential
Minnesota stakeholders to better understand the arguments for and against ASE. The research team
conducted 18 interviews within 4 stakeholder groups: public health, law enforcement, judicial, and
government. Care was taken to create a varied pool of respondents within each category, across ruralsuburban-urban divides, and from both political parties.
“Most of the interviewees suggested some level of support for ASE, especially if it is backed by strong
data showing positive benefits and is implemented in a way that prevents abuse,” says Douma. “We were
also able to more clearly define the major issues surrounding ASE deployment by grouping them into 10
categories and figuring out which categories were deal breakers and which were up for discussion. For
example, due process and improved safety are must-haves, while implementation options and financial
structures are more flexible.”
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Next, they compared the rates of motor vehicle fatalities in states using ASE to Minnesota’s rates. Finally,
they evaluated public concerns about ASE in order to better understand the causes for continued conflict
regarding ASE deployment among the general Minnesota population and to potentially identify avenues
for reconciling this conflict.
“Negative perceptions of ASE are often related to misunderstandings about its constitutionality and
the public safety threat posed by speeding,” Douma says. “Concerns about big government and use of
revenues generated by ASE are also fairly common.”
Researchers say that framing the use of automated speed enforcement as a clear and effective safety tool
to address a profound public health problem will increase public support for its deployment. In addition,
because large majorities in several surveys approve of ASE in high-risk areas like school and work zones—
where drivers often speed excessively—they say limited ASE deployment in those areas may be a useful
foothold to build support for its use.
“Ultimately, connecting speed and its effects on road safety in the minds of the public will help create a
conducive environment for the deployment of more effective enforcement tools, including automated
speed enforcement,” Douma says.

New ‘hot-spot’ mapping to help combat impaired driving

Intoxicated driving continues to be a top concern for the transportation community. Now, new hot-spot
mapping techniques developed by Roadway Safety Institute (RSI) researchers will give law enforcement
agencies a powerful tool to help combat this pressing challenge.
“Our latest research provides a greater understanding of the
relationships between alcohol-related crashes and the locations
where they occur, then uses this understanding to develop new,
more effective methods of implementing safety campaigns,”
says William Schneider, an associate professor in the University
of Akron Department of Civil Engineering and an RSI researcher.
“To reduce the number and severity of alcohol-related crashes,
we have taken hot-spot mapping to new depths by closely
examining the spatial distribution of crashes and identifying how
the location of these crashes affects safety campaigns.”
Researchers began by using innovative data techniques to conduct an analysis of motor vehicle crash
data and identify hot spots—areas with significantly more crashes—for motor vehicle crashes in Ohio. The
advantage of these techniques over traditional mapping methods came from improvements in calculating
crash cluster locations, identifying patterns over space and time, and understanding the influence of
geographical patterns on the locations of crashes.
With the accuracy of hot spots improved, researchers then examined the optimal times to implement
safety campaigns in the identified areas. “Many hot-spot mapping techniques analyze crashes as if they
all occurred at the same time,” Schneider says. “By considering crashes in this way, some key influences
may be lost, and the efficiency of safety campaigns reduced.” Schneider says the research team’s
method examines how clusters of crashes occur and disappear as time progresses. This will allow law
enforcement agencies to shift patrols as crash locations move, thus improving the overall efficiency of
safety campaigns.
The new mapping techniques also help mitigate another shortfall of less-sophisticated methods: a
focus on large population centers. The researchers found that while the strict use of population density
provided unfavorable results, identifying hot spots through either the frequency or the societal crash
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costs varies the resulting hot-spot location. “These two strategies can be used in different ways: crash
frequency hot spots allow for high-visibility or mass-target campaigns to be optimized, while the use of
societal cost best targets high-value crash occurrences,” Schneider says.
Through the use of hot-spot mapping, safety campaigns to reduce alcohol-related crashes could be
improved with new methods of patrolling for intoxicated drivers. “Our hot-spot maps show the locations
where intoxicated drivers are likely to be present and include route optimization models that could be
used to guide officers to these locations,” Schneider says. “These new models were also compared with
traditional methods of corridor patrolling to aid captains of jurisdictions in the decision-making process
when they are deciding where to patrol.”
According to Schneider, this hot-spot-driven method of patrolling will improve efficiency by allowing
enforcement agencies to pass through more alcohol-related crash hot spots per minute and mile. “By
improving how officers patrol, more people may be deterred from intoxicated driving and alcohol-related
crashes may ultimately be reduced,” he says.

Improving safety through partnerships with tribal communities

The motor vehicle crash fatality rate is higher for American Indians than for any other ethnic or racial
group in the United States. Although the number of fatal crashes decreased in the nation as a whole by
about 21 percent from 1975–2013, it increased by about 35 percent on American Indian reservation roads.
“These are huge disparities,” says Associate Professor
Kathryn Quick. “Clearly, this is an issue that needs to be
explored.”
In a project sponsored by the Roadway Safety Institute,
Quick and Research Associate Guillermo Narváez, both
with the University of Minnesota’s Humphrey School of
Public Affairs, are collaborating with American Indian
communities to better understand the transportation
safety risks on tribal lands and develop strategies to
Preliminary findings indicate a heightened concern
mitigate these risks.
for pedestrian safety, since many reservation
residents travel on foot. Photo: Guillermo Narváez

As part of this work, Quick and Narváez have had
discussions with 12 tribal governments to explore their transportation concerns. That has grown into
collaborations with four tribal governments: the Red Lake Band of Chippewa, Leech Lake Band of Ojibwe,
Fond du Lac Band of Lake Superior Chippewa, and Mille Lacs Band of Ojibwe.
In those communities, the researchers have interviewed people responsible for road construction and
maintenance, law enforcement, injury prevention, and
emergency response on the reservation; professional
drivers who know the roads particularly well; and
community residents. These interviews have produced
rich data, including what local experts know about the
sources of risk, how they manage those risks, and what
they recommend to improve safety, Quick says. From
these participants and from other tribal communities
and researchers, Quick and Narváez are also gathering
success stories about improving roadway safety.
Kathy Quick (seated) gathered ideas during a

So far, findings suggest that tribal transportation safety
community healthservices fair at Red Lake Nation in
problems may be similar to rural safety problems,
northern Minnesota. Photo: Guillermo Narváez
except for a much greater concern for pedestrian
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safety and the complexities of coordinating between tribal governments and other jurisdictions.
In some communities, the research is already leading to practical safety improvements. For example,
Kade Ferris, transportation planner with the Red Lake Tribal Engineering Department, says that the
researchers’ work has allowed for “an unprecedented and useful integration of disparate types of data
into a more comprehensive, robust picture, leading to the development of a comprehensive tribal
transportation safety plan for the Red Lake Nation.”
The data have also helped the tribe identify and address specific safety concerns. For example, Ferris says
that data collected through this collaboration helped identify pedestrian safety concerns along Minnesota
Highway 1, the main east-west highway through the reservation. The tribe then used the data to apply
for and receive funding from the state of Minnesota to develop a new walking trail and street lighting to
provide a safer walking environment for the reservation’s residents. Quick and Narváez are also working
with the Red Lake Band DOT to develop a protocol to analyze safe routes to school and support their
request for improvement funds.
Tribal transportation leaders have not identified alcohol- or drug-impaired driving as a distinguishing,
special feature of roadway safety in reservations, Quick notes. “We hear very mixed statements about
this. Some people indicate that impairment is not a particular concern. Others indicate that it is, but
emphasize they do not see a difference between on- and off-reservation patterns. This indicates that we
must take great care in making blanket statements about this, because there is no clear pattern that we
can describe at this time,” she says.
Going forward, Quick and Narváez plan to complete their analysis of reservation safety data, expand
into non-Minnesota sites, and build research and teaching capabilities about tribal governance at the
Humphrey School.
Editor’s note: This article was featured in the January 2017 issue of the USDOT’s UTC Spotlight newsletter.

New exhibit teaches kids about reflectivity and safety

The Roadway Safety Institute celebrated the grand opening of its safety-themed museum exhibit at
The Works Museum in Bloomington, MN, on December 9. The exhibit, a permanent installation at the
museum, helps teach kids and their parents how to “be safe and be seen” while walking or biking in the
dark.
At the grand opening event, advisory board members,
Institute staff, and other stakeholders toured the exhibit
along with children visiting the museum. The centerpiece of
the exhibit is a dark room where visitors can sit behind the
wheel of a “car” while their friends try on reflective clothing
to see how visible they would be to drivers at night. Other
features of the exhibit are a microscope area for examining
reflective materials up close, interpretive signage, engineer
and researcher profiles, and a video produced by 3M about
the importance of wearing reflective gear for safety. The
profiles include those of HumanFIRST principal researcher
Nichole Morris; 3M engineer Anne Gold, who develops reflective materials; and Gerald Edwards, founder,
CEO, and designer for NSOD Clothing.
In his opening remarks, Institute director Max Donath noted that besides getting the safety message to
preteens—and their parents—the exhibit aims to get them excited about technology and transportation
topics and eventually, perhaps, transportation careers.
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“It’s really important that we get kids to think about transportation safety and
then interested in science and technology,” Donath said. “We’re trying to
attract a diverse audience into [the transportation field].”
The exhibit was created for the Roadway Safety Institute in partnership with
The Works Museum, Nichole Morris, and educational exhibit fabricator
KidZibits.
On February 25, RSI staff also participated in the annual Tech Fest event held at The Works. The event, designed to
inspire preteens’ interest in engineering and technology, features hands-on activities and demos from the museum and its
partners. The Institute hosted a special activity that allowed visitors to create their own reflective road signs and test them
in the RSI exhibit’s dark room. More than 800 children and adults attended the event.

Research shared—and awarded—at TRB national conference

Roadway Safety Institute (RSI) researchers shared their work at 28 sessions at this year’s Transportation Research Board
(TRB) annual conference in Washington, D.C., on January 8-12, 2017. Among the research topics featured in posters and
papers included bicyclists’ exposure to risk and the built environment, roadway safety policy and leadership in six Midwest
states, a freeway traffic queue-warning system, and investigation of factors in wrong-way driving crashes.
At the Council for University Transportation Centers Awards Reception and Banquet, held January 7 in conjunction with
the TRB conference, RSI researcher Chen-Fu Liao received the Milton Pikarsky Memorial Award for Outstanding Doctoral
Dissertation in Science and Technology. The award is given annually for the best Ph.D. dissertation and M.S. thesis in the
field of science and technology in transportation studies.
Liao, senior systems engineer at the Minnesota Traffic Observatory,
received the award for his mechanical engineering Ph.D. dissertation,
“An Integrated Assistive System to Support Wayfinding and Situation
Awareness for People with Vision Impairment.” The dissertation focuses
on Liao’s work developing the Mobile Accessible Pedestrian Signal
(MAPS) system, which uses a smartphone, GPS, and other technologies
to help pedestrians with limited or no eyesight navigate signalized
intersections and other locations safely. RSI director Max Donath served
as Liao’s Ph.D. adviser.

Institute selects Student of the Year, travel awards

Chen-Fu Liao tests his prototype wayfinding system
on campus.

Each year, the Roadway Safety Institute chooses one graduate student
for its Outstanding Student of the Year Award sponsored by the U.S. Department of Transportation (USDOT). This year’s
recipient is William Barbour of the University of Illinois at Urbana-Champaign (UIUC). Barbour is advised by Daniel Work,
assistant professor in the Department of Civil and Environmental Engineering at UIUC.
Barbour has a strong multidisciplinary background through his work at Oak Ridge National Laboratory and CSX
Transportation. His initial research focused on using mobile sensor platforms in natural resource and agricultural
applications. He is now using a data-driven algorithm design to research improvements in freight train arrival time
estimates nationwide. He expects findings to benefit not only public and community safety but also rail network fluidity.
“I hope that the insights gained and the algorithms developed in this project will go on to inform a twenty-first century
railroad and make this growing portion of the transportation sector better and safer than ever,” he says.
Barbour’s research interests range from sensors and electrical engineering to data mining and analytics, applied to public
and urban transportation systems, systems engineering and optimization, and sustainability. He has a bachelor’s degree
in biosystems engineering from the University of Tennesee, Knoxville, and plans to complete his master’s degree in civil
engineering in May 2017 and then pursue doctoral studies.
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Barbour received a $2,000 award from the Institute and was presented with a certificate
from USDOT officials at a ceremony held in conjunction with the TRB Annual Meeting in
Washington, D.C., in January.
In addition to Barbour’s award, 12 graduate students received travel awards from
the Institute to attend the TRB Annual Meeting, where they presented research and
networked with other attendees. Nine of these students were from the University of
Minnesota Twin Cities, one was from the University of Minnesota Duluth, and one was
from Auburn University (a partner of Southern Illinois University Edwardsville).

Workshop shares ways to improve pedestrian safety, culture

Pedestrian deaths are climbing faster than motorist fatalities in the U.S., increasing 11
percent in 2016 to nearly 6,000, according to recently released data from the Governors
RSI director Max Donath, William
Highway Safety Association.

Barbour, Dan Work, and CTS director
Laurie McGinnis

To address some of the behavioral and cultural reasons contributing to pedestrian
fatalities—and to share proven, cost-effective ways to improve pedestrian safety—the Institute held the final workshop in
its Pedestrian Safety Workshop series in Schaumburg, Illinois, on February 23.
RSI researcher Ron Van Houten of Western Michigan University (WMU) and director Max Donath presented to 68
attendees representing several public agencies, nonprofits, and consultants at the Illinois Department of Transportation
District 1 headquarters. Van Houten is a professor in the Department of Psychology at WMU and a behavior analysis
expert in the areas of traffic safety, pedestrian safety, intelligent transportation
systems, traffic calming, bicycle safety, seat belt use, and reducing impaired
driving. His recent projects have included research on bicycle lanes,
participating in the development of shared use bicycle marking, and
completing a number of large-scale studies on reducing nighttime pedestrian
crashes.

In the workshop, Van Houten shared his research on methods for improving
pedestrian safety and a community’s safety culture, such as in-street sign
Workshop participants in Schaumburg, Illinois
treatments as well as education and enforcement campaigns. Donath
presented his and researcher Chen-Fu Liao’s work on using Bluetooth technology to improve navigation and safety for
visually impaired pedestrians and sighted pedestrians who are distracted by their use of smartphones.
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