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Research examines skills of elderly drivers 
A s people con

tinue living 
longer, those aged 
65 and older are 
becoming a growing 
segment of the pop
ulation. By the year 
2020, this group will 

account for approxi- Herb Pick 
mately 20 percent 
of the driving-age population. 
Unfortunately, these drivers are 
already overly represented in the num
ber of crashes per mile driven, and 
researchers want to know why. 
According to Professor Herb Pick of 
the University of Minnesota's Center 
for Cognitive Sciences, little research 
involving elderly drivers has been 
done on the main function of driv
ing- that is, getting from place to 
place-and the attendant issues of spa
tial orientation and navigation. 

So Pick, co-principal investigators 
Celia Gershenson and Marian 
Heinrichs, and graduate students 
Chryle Elieff, Elizabeth Jansen, and 
Selma de Ridder are studying the 
extent to which people have problems 
with orientation and navigation as well 
as why the problems occur and how 
they may change with age. 

The researchers recently surveyed a 
group of study participants, ages 25 to 
65, about their travel route planning, 
their ability to stay on course and ori
ented to their surroundings during trav
el, and their methods of coping when 
lost or disoriented. In the preliminary 
findings, elderly drivers report experi
encing more distress when lost, while 
younger and middle age drivers report 
experiencing frustration and anger. 
Also, the latter group will sometimes 

continue driving with the hope of 
sighting something familiar, while eld
erly drivers rarely do. 

Next, the researchers used actual on
the-road and simulated driving tests to 
study how quickly participants could 
learn an unfamiliar route as well as 
what details they pay attention to along 
the route in order to learn it. The goal 
was to fmd out if the drivers learned 
anything more about the area surround
ing the rou~such as general spatial 
knowledge of the layout of the area
than simply how to follow the route. 

The on-the-road driving test consist
ed of teaching participants a loop-like 
route through a suburban environment 
until they had learned it well enough to 
drive it without error and without 
prompting by an accompanying exper
imenter. As they drove the route, the 
participants' attention was called to a 
number of key landmarks and intersec-

An intersection along the route of the sim
ulated driving test 

tions. Once they had learned the route, 
the participants were asked to drive it 
again, but this time they were directed 
to stop at two different locations and 
aim a pointer toward out-of-view land
marks and intersections. The basic 
data- the participants' pointing errors, 

A research participant uses a measure
ment tool to point towards out-of-view 
landmarks during the on-the-road driving 
test. 

measured in degrees-<:omprised a 
performance measure that was com
pared for both the young and the elder
ly drivers. 

The research team found that the 
young drivers' performance in localiz
ing the intersections and landmarks 
was substantially better than that of the 
elderly drivers by approximately 15 
degrees for both situations. This differ
ence is statistically significant, the 
team says. 

The simulated driving test used a 
similar route, but the aiming task was 
restricted to intersections. When the 
performance of young and old drivers 
was compared, the performance of 
young drivers was again better than 
that of elderly drivers. The correlation 
between performance of the on-the
road and simulated driving tasks across 
all participants' performance was 0.82. 

The similar pattern of results 
obtained in the real driving situation 
and in the simulator bodes well for 
future study, say the researchers, 
because the simulator allows them to 
better control the driving environment 
and subsequently achieve better stan-
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M ichael Sergi, a research assistant at the ITS 
Institute's Intelligent Vehicles Laboratory, has 

received QJe..FrS Institute Outstanding Student,oCthe_ Y:ear 
Award for 2000. 

Sergi was recognized for his work on developing the web
based laboratory used as a baseline for the ITS 
Interdisciplinary Laboratory and for helping students learn 
how to put the pieces of a complex system together. The lab
oratory, used in the mechanical engineering robotics course, 
required students to write and test their 9WD software to auto
mate the steering and guidance systems of a truck so that; t 
could drive on a test road digitized in a geospatial database
i.e., a digital map. 

which were captured by the 
computer model, and control 
the steering, brakes, and throt
tle on the vehicle by sending 
appropriate commands in 
their software. 

As the teaching assistant for the class, Sergi wrote the 
technical background that was used for the project and 
developed and tested the software that the students used. 
He set up the simulation ofthe dynamics of a truck 'to work 
and operate within a new commercially available embed
ded computing environment, QNX. Students could access 
various sensors of velocity, position, and heading angle, 

According to Professor 
Max Donath, instructor for the 
course, the Institute hopes to 
use the system as a model for 
training future transportation 
professionals in the compo
nent technologies of ITS. 

Michael Seqji, left, receives 
the award from then-Deputy 
Secretary Mortimer Downey 
ofthe USDa!'. 

Receiving the Student of the Year Award was gratifying, 
Sergi says, because "it made me feel that I contributed some
thing worthwhile to the field [ofiTS]." 

Sergi is pursuing his master's degree in mechanical engi
neering at the University of Minnesota. He received the 
award in January at the Transportation Research Board 80th 
Annual Meeting held in Washington, D.C. 
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dardization of conditions across participants. 
On the other hand, the simulator allows the 
researchers to manipulate variables (traffic, 
visibility, landmarks, etc.) that may effect a 
driver's orientation. 

Since the results of the driving tasks sug
gest that acquiring and maintaining spatial 
orientation is more problematic for elderly 
than for young drivers, the researchers think 
it may be beneficial to develop procedures 
and techniques to help drivers with poor ori
entation skills and spatial knowledge to 

improve their driving performance. For 
example, Pick says they may find that 
younger drivers are better able than older 
drivers to keep track of the position of land
marks that have disappeared from sight, and 
that this skill is particularly useful for main
taining orientation. Research can then inves
tigate how to train older drivers to maintain 
this skill or learn it from scratch. 

Pick feels that the ability to train elderly 
drivers in this way will help them retain a 
greater sense of self-reliance and mobility, 
contributing to fewer driving accidents and a 

Taking a closer look at crash data 
A irplane crashes and accidents at 
~nuclear power plants are thoroughly 
analyzed to determine how they might be 
prevented. The average person, however, is 
much more likely to be involved in a car 
crash, and yet these incidents and their 
causes do not receive the same scrutiny, say 
a pair of University of Minnesota researchers. 

Principal investigator Eitan Naveh, an 
instructor and researcher formerly with 
.----------, the Center for the 

Eitan Naveh recendy 
presented the research 
findings at an Institute 
seminar. 

Development of 
Technological 
Leadership, and 
Professor Alfred 
Marcus of the 
Carlson School of 
Management set 
out to examine 
and assess how 
current crash data 
are collected in 
Minnesota. Their 
goal was to dis

cover what more could be learned from 
already-existing data, what data is missing, 
and how data might be collected and better 
used in order to improve road safety. 

The existing data 
Naveh and Marcus began by analyzing 

crash data from the Minnesota Department 
of Transportation's Minnesota Motor 
Vehicle Crash Facts, an annual publication 
of data from accident reports filed by law 
enforcement officers for any crash resulting 
in injuries or in $1,000 or more in damage. 
In 1999, there were nearly 93,000 crashes 
in Minnesota, with approximately 45,000 
injuries and 650 fatalities. 

In addition to examining the factors 
involved in crashes, the researchers ana-

lyzed the Minnesota driver's instruction 
manual to see if what they discovered 
about the causes of crashes correlated to 
information in the manual. What they 
found was that less than one-third of the 
driving manual is devoted to the main 
causes of crashes as indicated by the data 
collected and analyzed. 

"We feel this [crash] data should be 
used to initiate learning processes," 
Naveh says. An overall tightening of the 
system with improvements in data collec
tion and analysis, and closer ties between 
the collection and analysis of the data and 
its use in such programs as driver educa
tion, may be able to reduce traffic fatalities 
and injuries. _ 

The researchers also found that it is not 
always clear who the customers for the data 
are. They recommend better communica
tion and cooperation among the different 
organizations that collect and use data, and 
a sharp and clear definition of customers 
and users. Additionally, crash data should 
be communicated in 
ways- through driver's 
education, news reports, 
public service announce
ments, and the like-that 
could help ordinary citi
zens improve their driv
ing ability and avoid 
crashes. Alfred Marcus 

Factors affecting injuries and fatalities 
The crash facts publication focuses on the 

factors that cause crashes. In the second 
part of their research, Naveh and Marcus 
used data on crashes in Minnesota to find 
the answers to a slightly different pair of 
questions. They asked, given that a crash 
has occurred, what factors are most impor-

longer, better quality of life. Also, learning 
how humans use their sensing and perception 
processes to navigate may lead to methods 
for maintaining or improving these processes 
as they degrade with age or to technologies 
for augmenting or replacing those human 
capabilities. 

The last phase of this research will study 
participants' sensitivity to orientation-related 
sensory information by asking them to judge 
how far they have turned using visual, 
biomechanical, and vestibular (inner ear) 
sources of information. 

tant in determining whether injuries or 
fatalities result? To illustrate the difference, 
consider the examples of icy roads and not 
wearing seat belts. Icy roads make it more 
likely that a crash will -occur, but will not 
cause the crash to be more severe, because 
people tend to drive slower on ice. By con
trast, not wearing a seat belt will not 
increase the likelihood of a crash occurring, 
but will substantially increase the odds of 
injury or fatality if it does. 

The researchers developed two models
one for crashes with fatalities, one for 
crashes with injuries- and examined the 
conditions faced and decisions made by 
drivers. In both models, they found the 
most significant condition was rural roads, 
and the most significant driver decision was 
not using a seat belt. 

Overall, Naveh and Marcus found that 
the crash data explained the likelihood of 
fatalities or mJunes fairly well. 
Nonetheless, the data collection process 
could be improved, they say, perhaps by 
implementing consistent standards or using 
technology to improve the accuracy of on
site data collection and to assist in identifY
ing crash locations. 

"If we can study and understand what 
sort of decisions and reactions are needed in 
certain conditions, we can improve safety," 
Naveh said. 

The University of Minnesota is an equal opportunity educator and employer. This publication is available in alternative formats upon request; call CTS at 612-626-tOn. Printed on recycled paper with 20% postconsumer waste. 
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