
Putting limits on the speed-versus-safety debate 

A new study may help put 
limits on the debate 
about the role speed 

plays in car crashes. 

involvement as a func
tion of vehicle speed 
using methods for 
modeling causal infer
ence for artificial intel
ligence. The use of a 
computational tech
nique called Markov 
Chain Monte Carlo 
simulation to compute 
probabilities, given 
evidence, helped solve 

Although it may seem obvious that 
driving slower is safer, there is a lack 
of consensus in the public and policy 
arena about the- connection between 
the speed one chooses to drive and 
the risk of being involved in a crash. 
The issue is further muddied by sev
eral recent studies that suggest only a 
weak connection between driving 
speed and crash risk. 

L;.... ____ ;.;....-=------------------l previous estimation 
Davuluri and Jianping Pei decided to 
focus on how speed affects crash risk at 
the individual level. To avoid the meas
urement-error pitfalls of previous 
research, the team developed a method 
for quantifying the uncertainty in esti
mates made from crash reconstructions, 
and incorporated this into a case-control 
study of vehicle speed and crash risk. 
The "cases" were a sample of vehicles 
involved in fatal crashes, for which the 
researchers collected and analyzed data 
from the Minnesota Department of 
Transportation and the Minnesota State 
Patrol. 

Associate Professor Gary A. Davis of 
the University's Civil Engineering 
Department is hoping his research will 
help clarify the issue and inject some 
facts into the debate. 

problems. 
By entering the speed of a vehicle 

into an equation, the researchers can 
determine the probability of necessity 
of that speed for the crash to occur. If 
the speed ofthe vehicle is unknown, the 
probability of avoidance can be deter
mined with a related equation and the 
range of possible speeds. 

According to Davis, problems with 
previous research on the subject have 
produced misleading results. For exam
ple, one commonly used research 
approach looks for associattons 
between a road's average speed or 
speed variance and its crash rate, with
out looking at the speeds of vehicles 
actually involved in crashes. Unless 
carefully done, this approach can pro
duce classic statistical misinterpreta
tions, such as the ecological fallacy and 
Simpson's paradox. On the other hand, 
crash reconstruction techniques do 
attempt to look at the speeds of vehi
cles involved in crashes, but haven't 
accounted for inevitable measurement 
errors when estimating the speeds of 
vehicles. These errors in speed meas
urement can give rise to inaccuracies in 
statistical results. 

For each case, "control" speeds were 
collected on vehicles passing the crash 
site during conditions similar to those 
when the crash occurred. Crash recon
struction methods were used to estimate 
each case vehicle's speed. Rather than 
use a straightforward case-control 
approach, the heterogeneity in the 
crashes they had to work with required 
them to develop new methods for 
extracting information from very small 
samples, Davis says. 

Taking chances with higher speeds 
The findings, Davis reports, show that 
higher speeds are associated with an 
increase in crash risk, and in some 
cases, the researchers could identify 
speed as a definite causal factor for a 
crash. 

"Speed by itself doesn't appear to be 
sufficient to cause a fatal crash," Davis 
says. Rather, he adds, speed comes into 
play when a driver finds him- or herself 
in a crash-avoidance situation, resulting 
either from driver error or by a surprise 
event outside of his or her control- a 
pedestrian stepping suddenly into the 
street, for example. In such a case, 
speed, while not by itself causing the 
crash, can make it difficult to avoid a 
collision. A case-control approach 

Rather than study broadly aggregated 
data, Davis and graduate students Sujay 

The researchers then conducted 
analysis of cases and controls, generat
ing both parametric and non-parametric 
estimates of the relative risk of crash 

"Contrary to what some have argued, 
Continued on back page 

Speaker to address traffic safety 

L ast year, nearly three million people were injured, 
and over 42,000 killed, in traffic-related crashes 

in the United States. Are we making progress in reducing 
the number of crash injuries that occur on our roads? 
And how do our results compare to those of other coun
tries? Allan F. Williams, Ph.D., chief scientist at the 
Insurance Institute for Highway Safety, will address 
these questions and others at the Center for 
Transportation Studies' winter luncheon, to be held 
February 18, 2004, at the Radisson Metrodome Hotel, 
Minneapolis. The luncheon is cosponsored by the ITS 
Institute. 

In "A National Perspective on Current Highway 
Safety Issues," Dr. Williams will discuss current statis
tics, research, and issues regarding seat belt use, alcohol
impaired driving, young drivers, older drivers, urban 
crashes, motorcycles, and other key topics in terms of 
improving highway safety. According to Williams, the 
country is making progress in some of these areas, but in 
others, progress has stalled-or is headed in the wrong 

direction. During his presentation, 
Williams will make his recommen
dations for furthering the goal of 
reducing injuries from motor vehi
cle crashes. 

Dr. Williams has a doctorate in 
social psychology from Harvard 
University and has published more Allan F Williams 

than 250 scientific papers on top-
ics that include drugs and driving, seat belt use, and pre
venting motor vehicle deaths and injuries among 
teenagers and children. He received a Widmark award 
from the International Council on Alcohol, Other Drugs 
and Traffic Safety in 1997 and a public service award 
from the National Highway Traffic Safety 
Administration in 2002. 

To register for the luncheon online, go to http:// 
register.cce.umn.edu and enter event ID#175871. For 
additional information, call Shirley Mueffelman at 612-
624-4754 or e-mail smueffel@cce.umn.edu. 

HUMAN-CENTERED TECHNOLOGY TO ENHANCE SAFETY AND MOBILITY 



Intersection Decision Support: reducing crashes at rural intersections 
will not be disrupted by 

iQ!"le.m any display or signal. 

--~...-, 

A new kind of traffic 

signal 
"Traditionally, the 
response to rural inter
section crashes has 
been to install a stan
dard traffic signal," 

T he cornfields and pine forests 
of rural Minnesota don't 
come to mind when most 

people think of intelligent transportation 
systems research and development. But 
traffic fatalities don't stop at the edge of 
the metropolis- in fact, rural accidents 
account for 70 percent of crash fatalities 
in Minnesota, where a vast web of high
ways and small collector roads knits 
together small cities and farm towns. At 
the ITS Institute, the intersection decision 
support (IDS) research initiative is bring
ing technology and expertise to bear on 
this important public safety issue. 

~-="----....:..-'-__.::;:::..:.........:: : =..;.;:_;.:;;;__j says ITS Institute direc-
Left: The IDS test site, where County State Aid Hwy. 9 intersects Hwy. 52 tor Max Donath. "But 
Right: A ground unit radar sensor adjacent to the roadway provides data on each when you look at the 
vehicle being tracked. statistics, there isn't 

A team led by ITS Institute director Max 
Donath and Intelligent Vehicles Laboratory 
director Craig Shankwitz is developing a sys
tem to enhance drivers' ability to successfully 
negotiate unsignalized rural intersections 
where a low-volume road crosses a highway 
carrying high-speed traffic. The research is 
part of a three-state cooperative effort- the 
lVI Infrastructure Consortium- with 
California and Virginia. Minnesota's segment 
of the project focuses on rural intersection 
crash avoidance. 

Failing to correctly gauge how much of a 
gap in traffic is needed to safely cross or 
merge from a collector road onto a highway 
is the primary form of driver error involved 
in rural intersection crashes. Traffic signals 
have been traditionally seen as the only solu
tion to this problem. IDS proposes an alterna
tive approach-one that focuses on improv
ing driver awareness rather than restricting 
vehicle movement. 

System tasks 
The Minnesota IDS system consists of four 
critical components, each performing a spe

cific task: 

Speed from front page 

speed is not benign," Davis says. "The 
question we all have to ask ourselves 
when selecting a higher speed is, 'Do 
we feel lucky?'" 

Should we just slow down? 

Surveillance. The IDS system's first task is 
to monitor the position and velocity of multi
ple vehicles traveling along the highway. This 
is accomplished by a network of radar sensors 
adjacent to the roadway providing range, 
range rate, and azimuth angle data on each 

vehicle being tracked. 

Communication. Each radar sensor station 
incorporates a wireless transceiver to send tar

get data to the central processing unit. 

Processing. From the radar data, the IDS 
system's central processor must predict 
whether the fast-moving vehicles on the main 
highway will come into conflict with a vehi
cle attempting to enter or cross from a second
ary road. Essentially, the IDS system tracks 
the gaps between vehicles and predicts 
whether they will be sufficient to allow a safe 
crossing. 

Driver Infrastructure Interface. If the 
system determines that a gap in traffic will not 
be sufficient for a safe crossing or merge, this 
information must be communicated quickly 
and clearly to the driver attempting to cross
ing via a non-regulatory graphic display. The 
interface is directed only at drivers on the 
crossing road- traffic on the main highway 

ing agencies decide how much 
emphasis to put on speed limits 
and their enforcement. This in tum 
might lead to a need for automated 
enforcement methods or for non
enforcement approaches (such as 
in-vehicle driver feedback) for 
controlling speed. On another 

Gary Davis level, the information might spur 

Davis says he doesn't expect the 
research results to dictate policy; 
instead, he hopes to inform the ongoing 
debate about the role of speed in determining 
crash risk. Aside from influencing what speed 
limits should be, the findings could potential
ly help law enforcement and traffic engineer-

further debate about the tradeoffs between the 
benefits of higher speeds (such as shorter 
travel times) and the costs associated with a 
potentially increased crash risk. 

strong evidence that 
traffic signals reduce total fatalities in that situ
ation. In fact, conventional signals often 
increase the number of rear-end collisions at 
rural intersections." 

Another advantage of the IDS system over 
conventional traffic signals is that IDS does 
not disrupt traffic flow on the main highway. 
This is especially relevant in rural areas, 
where highways are heavily used by large 
commercial vehicles that take a long time to 
reach highway speed after a stop. 

IDS in action 
The IDS research team has already carried out 
several demonstrations of its system for audi
ences ofiTS researchers. In June 2003, the 
team traveled to the national Intelligent 
Vehicle Initiative meeting in Washington, 
D.C., to demonstrate a working installation on 
a closed traffic course. Back in Minnesota, the 
national meeting of the American Association 
of State Highway and Transportation Officials 
(AASHTO) in September provided the 
research team with another opportunity to 
show their system at work on the University 
of Minnesota's transitway. 

- Peter Nelson 

Davis does hope the research will impact 
individual drivers. Once a crash occurs, the 
role of speed in causing damage is clear. While 
the research did not find that speed was to 
blame for all crashes, speed remains a risk fac
tor for crashes in certain situations. And unlike 
crash triggers, speed is a risk factor that is 
under the control of the driver. Davis says that 
when a trigger appears, driving at a reasonable 
speed may be the difference between being 
involved in and avoiding a crash. 

"It is important to drive like the next accident 
trigger is just down the road," he says. 
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