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Research on vehicle turns may improve 
intersection traffic flow 

I
n an increasing number of regions, 
traffic managers are using intelligent 
transportation systems (ITS) to make 

the best use of existing and future trans
portation facilities. One component of 
ITS. Advanced Traffic Management 

ing counts at the edges of a cordoned
off area; the only data lost are from the 
four counters that would typically be in 
the middle. Thus, estimation is needed 
to determine what's happening inside 
the cordoned-off area, Davis explains. 

the recursive QML (RQML) outper
formed the recursive NLS (RNLS) with 
tighter bounds, indicating that RQML is 
the more efficient algorithm. 

Lan and Davis next tested both the 
RNLS and the RQML algorithms in an 
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adaptive traffic control systems. i ~ -} 
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of Civil Engineering, Dr. Chang-Jen ~ 4 O 0 7--s · 0 0+-13. 

online simulation. A video 
camera was installed to film 
two intersections concur
rently from 4:15- 5:45 p.m. 
on a typical weekday on 
Washington Avenue on the 
Minneapolis campus. Data 
were extracted from the 
tape for every 5 seconds, 
and the count aggregations 
interval was set at every 2 
minutes, giving a total of 
45 observations. 

Lan and Professor Gary Davis have 0 0 
been investigating modeling sys- 0 < 0 7-. 

terns of traffic flow. Their most O O D D ~ 
recent effort has looked at real-time T f 1 t' 
estimation of turning movement t 1 o 0 Scenario I • 14 

proportions- the number of vehi- Scenario II • • 
cles making a left or right turn at an Figure 1: A configuration using a complete set of detectors (scenario 
intersection compared with those I) is shown along with the researchers' cordon-count detector config-

uration (scenario II). 
driving straight through 
it-obtained from partial 
counts on urban networks. 
Turns affect the flow of 
traffic through an intersec
tion (for example, by 

'-::-----:::--.,....----' reducing speeds of 
through-traffic), which 

can subsequently affect overall traffic in a 
particular system. 

The main goal of Davis and Lan's 
research was to estimate turning ratios 
at intersections without the use of a com
plete set of detector counters. "Turning 
movement patterns are required by 
almost all signal timing methods, but 
are difficult to estimate automatically," 
Davis says. A full set of detectors for a 
two-lane by two-lane intersection 
would consist of eight detectors, 
which would provide complete infor
mation because on a single intersec
tion, the eight detectors would meas
ure inflow and outflow at every point. 

The researchers used two models for 
estimating the turning proportions: the 
nonlinear least squares (NLS) system 
and a quasi-maximum likelihood 
(QML) approach. After testing these 
models against data from a full detector 
array using cordoned-array data, Lan 
and Davis then used recursive estimates 
of turning movement proportions to 
produce estimation models that can be 
updated with incoming data over time. 

For real-time application, the 
researchers wanted to know how these 
algorithms could be applied to track the 
changes of parameters over time and 
how fast the algorithms could adapt to 
these changes. To do this, both the NLS 
and QML were 
designed to per
form recursively, 
i.e., to perform one 
iteration and use 
the estimated sta
tistics of the out
come for the next 
iteration. In an 
offline simulation, 
both algorithms 
took about 20 itera

The researchers further 
assumed that the turning counts from an 
approach were independent multinomial 
outcomes. 

Lan and Davis found that the recur
sive algorithm might perform reason
ably well in a small-scale network 
under cordon-count configuration. 
However, they warn that if the size of 
the network increases, the sufficiency of 
information provided by cordon counts 
to support the parameter estimators will 
likely decline. Either separating the net
work into smaller units or adding inter
nal detectors to the network would lead 
to an optimal design problem for detec
tor configurations, the researchers say. 

- Garrett LePage 

A complete set of detectors, however, 
is expensive to install and maintain, so 
Lan and Davis proposed a cordon-count 
detection system. For example, a cor
don-count detector configuration creat
ed around two standard two-lane by 
two-lane intersections (Figure 1) would 
use 12 counters rather than 16. This 
arrangement provides entering and exit-

tions to finally con- Researchers filmed this campus intersection for 1.5 hours on a typi
verge to the true cal weekday, then used the data collected for testing their a/go
values. However, rithms in an online simulation. 

Seminars to highlight advanced transportation technologies 
The ITS Institute will encouraged to attend to format of the seminars will Day and time: Thursdays, 

sponsor a series of semi- learn about the newest provide ample time for dis- 4:30--5:30 p.m. 

nars on advanced trans- developments in ITS cussion between the pre- Dates: September 21, 
portation technologies research. Local and visiting senter and the audience October 5 and 19, 
beginning in September. university researchers and members. November 2, 16, and 30, 
The seminars will be held graduate students will pres- Speakers are being fmal- December 14 
on the University of ent on topics covering the ized for fall semester. 

Locations: University of 
Minnesota Twin Cities Institute's core science and Check out the Institute's Minnesota Twin Cities 
campus and simultaneously technology areas- human Web site (www.urnn.edu/ Campus, Mechanical 
broadcast to the Duluth factors, intelligent vehicles, itsinst) for more informa- Engineering Room 108 
campus. traffic modeling and man- tion in August. and University of 
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New HFRL staff to assist with lVI field test 

T
he ITS Institute's Human Factors 
Research Laboratory (HFRL) 
recently welcomed John Blocmfield 

as its newest staff member and as part of a 
team that will play a key role in the 
Institute's Intelligent Vehicles Initiative 
(lVI) Field Operational Test. 

Bloomfield, who holds a Ph.D. 
in experimental psychology, was 
previously a research scientist in 
private industry and has experi
ence in a number of areas includ
ing visual search, target acquisi
tion, industrial inspection, natural 
decision making, and driving 
behavior. 

Recently, Bloomfield investi
gated the effects of antihistamines 
on driving performance. He com
pared the effects of a first-gener
ation antihistamine- which 
crosses the blood-brain barrier 
and, as a result, is likely to have a sedating 
effect- with those of alcohol and of a sec
ond-generation antihistamine that is far less 
likely to cause drowsiness. 

During the ragweed season, 40 drivers 
who suffer from seasonal allergies were 
tested four separate times- after having 
been given diphenhydramine (the first-gen
eration antihistamine Benadryl®), fexofena
dine (the second-generation antihistamine 
Allegra®), alcohol, or a placebo. The partic
ipants then drove a simulated 45-mile 
course on a two-lane rural highway while 
researchers measured drivers' ability to 
match the speed of a virtual vehicle they 
were following, to stay in their lane, and to 
respond to a virtual vehicle that unexpect
edly pulled out into the road. 

Bloomfield, who was in charge of run
ning the simulation, says the results showed 
that diphenhydramine adversely affected 
the driver's ability to match the speed of the 
vehicle ahead, and that both diphenhy
dramine and alcohol adversely affected 
steering. Neither fexofenadine nor the 
placebo had much effect on driving per
formance. 

"Diphenhydramine tends to make you 
drive poorly . .. and alcohol might make you 
drive poorly," he said. Alcohol's effect is 
less predictable, Bloomfield says, because 
people are more aware of its effects and so 
may be able to compensate for that by driv
ing more carefully. With diphenhydramine, 

however, people tend not to notice how it is 
affecting them, "so potentially it's a lot 
worse because they're not prepared." 
"However," he adds, "both diphenhy
dramine and alcohol adversely affected the 
driver's ability to respond quickly to the 
emergency event." 

Above: Abandoned vehicle straddling 
the opposing lane during a simulated 
low-visibility condition in the driving 
simulator. Vision enhancement is off. 

Right: Graduate student Ben Shihak testing the 
HUD in the wrap-around driving simulator prior to 
the human factors experiments. 

What's next: the lVI field test 
Now that he's at the HFRL, what 

Bloomfield is most excited about is the 
challenge of implementing new technology 
in the field. He'll get that opportunity as 
he works with Dr. Kathleen Harder on the 
human factors aspects of the lVI three-year 
field operational test of lateral guidance 
and collision-avoidance technologies for 
assisting specialty vehicle operators with 
driving in low visibility. University 
researchers recently received $2.65 million 
from the Federal Highway Administration, 
as part of a $3.89 million contract to the 
Minnesota Department of Transportation, 
to test these technologies. The technologies 
were developed based on Minnesota 
Guidestar-funded research with the SAFE
PLOW, a specially-equipped snowplow 
donated by International Truck. Four other 

The ITS Institute's 
Annual Report will be mailed in 

early August. If you do not receive a 
copy and would like one, please 

contact the Institute at 
itsinst@tc.umn.edu. 

snowplows, a state patrol vehicle, and an 
ambulance will be involved in the study 
being conducted on a 46-mile stretch of 
rural highway. 

"Conducting applied research often 
involves complex problem solving," 
Bloomfield says, "and the SAFEPLOW 
project involves solving some of the most 
complex applied problems I've ever seen." 

The objective of the project is to improve 
the safety of snowplow and emergency 
vehicle operation in low-visibility and other 
hazardous winter conditions. To achieve 
this, drivers will receive positional and col
lision-avoidance information- via some 
combination of visual, auditory, and haptic 

sensory modalities- that 
helps them stay in their 
lanes and avoid colliding 
with obstacles that are dif
ficult to see. 

To determine if and how 
these modalities should be 
combined, snowplow opera

-=-__, tors, ambulance drivers, and 
highway patrol personnel will be tested both 
in the wrap-around driving simulator at the 
HFRL and in field experiments using a back
to-back research strategy. In these experi
ments, Bloomfield and Harder will collect 
driving performance data that will enable 
them to determine the best combination of 
the visual, auditory, and haptic modalities 
with which to deliver the positional and col
lision-avoidance information. 

Not only will it be vital to implement the 
new technology in the vehicles and make it 
work, but the researchers must also "make 
sure that the people who operate the vehi
cles understand its usefulness, so that they 
will accept it," Bloomfield says. He 
explains that the existing technology for 
operating a snowplow is well established 
and operators are comfortable with it. "So if 
we're going to put technology in that is sup
posed to improve [operations], we have to 
make sure that it actually does improve 
things and that the operators understand 

that it does that." Bloomfield says that 
they'll need to avoid situations in which the 
technology provides warnings to drivers 
unnecessarily; otherwise, drivers may just 
tum off the warning system because it's an 
annoyance. The technology has to be use
ful, he says, so that it helps the drivers avoid 
collisions without distracting them. 
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