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WeDrive By Night
AND WHEN WE DO WE OFTEN MISJUDGE
OUR VISUAL ABILITIES, COURTING DISASTER.

BY HERSCHEL W. LEIBOWITZ AND D. ALFRED OWENS

icture driving down a familiar road on a pleasant evening.
It's dark, but the weather is clear and the traffic is light.
Suddenly you hear a thud from underneath the car. You
puzzle over the noise for a moment, decide it was either a
piece of wood, a pothole or some other obstacle and drive on.
Later that night, the police come to your home and'tell you
that one of two pedestrians walking along the road earlier has
heen struck by a car and killed. Badly shaken, the other person de-
scribed your car and remembered your license-plate number.You are
arrested and charged with manslaughter.

This story sounds incredible, but it might easily come true. The
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Underride collisions, which are often fatal, almost never happen in daylight.

facts are clear and simple. More than
half of all traffic deaths occur at
night, despite the fact that far fewer
miles are driven then. With mileage
taken into account, the nighttime fa-
tality rates are three to four times
higher than daytime rates.

The reasons for this wide difference
in fatalities are complex. The usual
suspects—fatigue, drinking, reduced
visibility—are certainly involved. But
a more insidious problem plays a ma-
jor role in the nighttime death toll.
Most of us drive as if we ean safely go
as fast at night as during the day—a
miaplaced confidence that can be un-
derstood in light of findings in the
neurophysiclogy of vision.

Before we discuss these findings,
the risks of nighttime driving may be
easier to appreciate if we consider the
kinds of accidents that happen then.
For example, each year more than
4,000 highway pedestrian deaths oceur
at night. The drivers usually say that
they did not see the pedestrian in time
to stop or to take evasive action. One
study, on nighttime driving accidents
on record at the Indiana Department
of Motor Vehicles in 1966, says that
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OF US
DRIVE AS IF WE
CAN SAFELY GO
AS FAST AT NIGHT
AS DURING THE DAY.

nearly one-quarter of the drivers in-
volved claimed they heard the sound
of impact before they saw the pedes-
trian. Seme of the comments may sim-
ply reflect driver careleasness or self-
justification, but studies of pedestrian
visibility suggest a basie truth.

Under ideal eonditions—high beams
turned on, no glare from the head-
lights of oncoming traffic and a pedes-
trian clad in white—a driver can see a
pedestrian from about 300 feet. This
may seem like a safe distance, but re-
searchers at the University of Michi-
gan have found that, considering reac-
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tion time and braking distance, it
takes the average driver 317 feet to §
stop a car at 55 miles per hour under |
optimum driving conditions. Visibility §
distance drops to less than 100 feet ifa §
pedestrian is wearing dark elothing §
and the driver is using low-beam §
headlights. ',
This problem is compounded by the §
fact, discovered by researchers at In-%
diana University, that pedestrians con-§
sistently overestimate how well on-
coming drivers can see them, From the §
pedestrian's viewpoint, oncoming§
headlights look like floodlights; it iaff
hard to imagine being inconspicuousf
while bathed in such intense illumina-§
tion. But in fact, pedestrians usuallyj
present very little contrast to thef
night roadway scene and are nearly in-§
visible to oncoming traffic until it is}
too late, _
An “underride collision,” in whichg
the hood of a car slides under a larger}
vehicle and the passenger comparts§
ment is erushed, provides a dramatig]
illustration of how drivers run into obs)
stacles they would never hit in dayf
light. Consider an accident that ocs
curred a few years ago in rurg
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Visibility of Pedestrians of Night

Averoge Stopping Distance

Drivers can more easily see pedestrians wearin

I“; Low Beoms
" 'L and Dark Clathing

 High Beams
& '\ ond Dark Clothing

High Beams
ond While Clothing

g light-colored elothing, but stopping in time may be impossible.

Pennsylvania. A young couple was
driving home one clear, dry winter
evening. As they came over a small

duced illumination does not affect all
visual functions equally.
Research with animals (see “The

Jors he sond man bbb ARTOETHE (e ik Al o e s o
trailer rig into his driveway on the PROBLEM IS THAT parallel proeesses in vision, Many visu- |
e ionobl e was v o REDUCED ILLUMINATION  8kseanbe st s aeomtivg | |
e, The tracs headiehs mem s ‘DOES NOTAFFECT AL o e Weovas 1t (5 Mool !
and the car S]E;WEd w}f:en the truck  VISUAL FUNCTIONS we are In.uking at, and it duminat:as li
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mohile driver evidently eould not see

mode i3 the “ambient” or guidance
the 45-foot-long trailer extended

mode, which helps us decide where ab-
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broadside across the entire highway,
Instead of stopping, the car acceler-
ated and plowed under the body of the
trailer. Skid marks started only 10 fest
before impact, The accident tore off
the ear roof and killed bath occupants
instantly.

Such underride collisions, which al-
mast always happen at night, claim an
estimated 570 lives every year, These
tragic accidents demonstrate the need
for improved lighting and reflection of
such potential obstacles as tractor
trailers, railroad trains and other
heavy equipment. As is true of pedes-
trinns, the visibility of low-contrast ob-

stacles on the highway is so poor that
the averange driver cannat see them in
time to avoid a crash,

But illumination and contrast are
only part of the problem. Another im-
portant component is our mispercep-
tion of the risks involved in nighttime
driving. Why don't we change driving
hehavior to adjust for the limitations
of nighttime visibility? At one level,
the answer is quite simple, Most driv-
ers just do not realize how poor their
vision is after dark. At another level,
this dangerously irrational behavior
has a neurophysiological basis; Re-
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jects are and guide our movements,
This mode works automatically; we
are rarely conscious of it

Most eamplex types of behavior de-
pend on both modes of vision, and they
usually eooperate so efficiently that
we have no idea of how mueh visual in-
formation we are using at any time. A
good illustration of these complemen-
tary modes is our ability to read g
newspaper while we walk along the
street. We do a remarkably good job
of navigating around a variety of ob-
stacles, some of them moving, while
understanding what we are reading.
To avoid disaster, we must make a
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number of rjgmplex perceptual and be-
haviornl adjustments simultaneously
without awareness,

Driving requires the same simulta-
neous use of the guidance and recogni-
tion modes. The driver's primary job,
of course, is steering along the path
ahead, which depends mostly on the
guidance mode. Although this must be
done continuously, it is not the only vi-
sual task. The driver must also check
dashboard instruments, read road
signs and monitor the road and nearby
surroundings for potential obstacles.

These activities require the recogni-

tion mode. In good light, experienced
drivers have little trouble using both
modes of vision simultaneously.

The trouble comes when night falls.
Recognition functions, such as acuity,
gensitivity to contrast and the ability
to perceive objects, degrade rapidly. In
contrast, the guidance mode is not af-
fected until illumination falls to levels
well below that provided by the usual
nighttime highway environment.

This selective deterioration helps ex-
plain why most drivers feel confident
and "overdrive” their headlights. Since
the rpuidance mode is not impaired, the
drivercan steer the vehicle ns easily and
accurately at night as during the day.
And, at the same time, the most fre-
quently used "recognition” informa-
tian is artificially enhanced to compen-
gate for the logs of daylight. Dashboard
instruments and road signs are either
illuminated or made from highly reflec-

tive materials, and other vehicles usual-
ly have lights on them.

These artificial improvements all in-
crease safety in one way, but they also
unjustifiably enhance motorists' self-
confidence. Since road signe and in-
struments are easy to see, and the
guidance vision syslem continues to
function well, drivers usually fail to
realize that other visual recognition
tasks have become next Lo imposaible.
The most dangerous hazards of night-
time driving, the dimly lit, unexpected
obstacles such as animals, pedestrians
and disabled or unlit vehicles appear-
ing suddenly from a parking space or
side road, will be seen too late.

The prudent driver chooses a speed
that is comfortable, based on largely
tacit evaluations of variables, inelud-
ing traffic flow, weather conditions,
posted speed limits and one's own ca-
pabilities. Years of driving experience
can lead the motorist to judge accu-
rately all these factors, except the
last, A driver who has not had a night
accident is not likely to appreciate that
the greatest dangers in nighttime driv-
ing are effectively invisible,

Conditions other than selective im-
pairment of recognition vision can also
produce a dangerous discrepancy be-
tween sellconlidence and ability, One
of the most threalening consequences
of aleohol intoxication, & major con-
tributor to the highway death toll, is
the fact that aleohol unjustifiably en-
hances a driver's self-confidence at the
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esearch on the visual systems of
the golden hamster has helped
us better understand the differing
problems of daytime and nighttime
driving, Anatomists know that the
visual tract of mammals is linked to
at least two separate areas in the
brain. The major connection, known
to be essentin]l for normal pattern
percepton, is with the visual cor-
tex. But there i3 a second link, with
midbrain_structures in and around
the superior colliculus, whose fune-
tion was not clear.
About20 years ago, ph:,ramlumcal
psychologist Gerald Schneider dis-
covered that these two links served

distinet functions in hamsters; in-
terference with either neural con-
nection produced different changes
in behavior, When Schneider surgi-
cally destroyed the visual cortex,
the animal eould no longer diserimi-
nate between patterns of lines and
dots but eould still move accurately
toward objects such as sunflower
geeds, In contrast, when he de
stroyed the superior colliculus, the
hamsters retained their ability to
diseriminate between visual pat-
terns but were unable to perceive
the location of various objects in
the environment and lo move to-
ward them.
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same time that it iz impeiring judg-
ment and slowing reaction times, The
combined effects of aleohol and selee
tively diminished vision are extremely
dangerous because they compound the
diserepancy between ability and self-!
confidence. Similarly, the bravado of
youth may help explain the dispropor-
tionate number of aceidents inveolving
youthful drivers. Traffic accidents are
responsible for more deaths of people
between the ages of 15 and 24 than all §
other causes combined.

Although our highways have been
getting safer for deeades, nighttima
fatality rates are still too high. This
terrible cost to individuals, families
and society is not necessary and can
be reduced through a better under
standing of drivers' tasks and capabili-
ties. The most obvious answer to §
greater nighttime safety is better
roadway illomination. Improvements §
in automotive headlighting and instal- §
lation of overhead lighting systems
have already proven their value, but
further advances may be economically
impractical. '

Fortunately, several other more fea
sible measures should be considered,
One is to require by law that all possi:
ble roadway obstacles, including trail:
ers, trains and pedestrians, display dis-
tinctive lights or reflective materinls,
Another is to lepislate different speed §
limits for daytime and nighttime condk
tions; this is particularly important on
secondary roads, which are likely tof
have cross traffic, pedestrinns, cy-
clists and other unpredictableff
obstacles. [

But the most important step may be
education: teaching drivers and pedes.
trinns about selective impairment of
recognition vision at night. Enaclingll
special speed limits, for example, i
not likely to work unlesz motorists apf
preciate the true hazards of nighttimef
driving. If they do, they may choose tof
reduce their speed voluntarily, regard§
less of posted limits. Increased driver§
awareness of the special risks nssoch
ated with nighttime driving should
make our hiphways safer. nE
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