














to begin moving, rolling over the operator’s lower
extremities and causing serious injury.

In this case, the operator’s experience and expec-
tation that all similar machines would operate the
same way proved to be his undoing. While following
the recommended procedures based on his experi-
ence and training, he failed to take into account that
not all similar equipment employs identical controls
or operating modes. The absence of a confirmation
light on the instrument panel did not catch his atten-
tion after he positioned the parking brake lever into
what he assumed was the appropriate position (in
practice, attention is far easier to capture by the pres-
ence of a stimulus than by its absence). The status of
the parking brake was clearly visible and easily
determinable by looking at the instruments, but the
operator failed to perform such a check. He expected
that the parking brake would operate in the manner
to which he was accustomed and “knew” that he had
properly positioned the brake lever. The information
necessary to prevent the subsequent accident was
available to the operator, but he did not perceive it
because his attention was not focused on it.

Case Study 4: Multicar Highway Crash

A middle-age male was driving a van on an inter-
state highway near a major Midwestern city. It was
approximately 40 minutes after sunset. A semitrailer
truck had preceded him down the same road approx-
imately 15 minutes earlier, suffered a mechanical
breakdown, and pulled off the highway and onto the
left shoulder—or, more accurately, had been pulled
most of the way off the highway; the rear end of the
trailer was protruding approximately 1 ft into the
leftmost lane of travel. The van driver contacted the
rear of the trailer with his vehicle in passing, cata-
pulting the vehicle into the adjacent lane and causing
a multicar crash in the middle of the road. After the
accident, the driver stated that he had not realized
the trailer extended into the roadway, even though
the four-way hazard flashers were activated on both
the tractor and its trailer at the time of the accident.

Discussion with the accident victim revealed that
the driver became aware of the presence of the
stopped vehicle at an adequate distance to either bring
the van to a stop or to effect a lane change prior to the
collision. However, because of the low-light level at
the time of the accident (little natural illumination and
little additional illumination from the van’s head-
lights), the driver based his assessment of the trailer’s
position on past experience—that is, a truck pulled off
the road is a truck pulled off the road—and focused
his attention on switching lanes. Traffic close behind
and overtaking him in the adjacent lane caused him to
make more than a cursory glance into his side mirror
to ensure that he had adequate clearance to change
into that lane himself.

In such cases, the driver typically shifts attention
between his forward path of travel and the effort to
ensure adequate clearance into the adjacent lane. The
glances forward primarily served to ensure that his
own vehicle maintained its current position within
its own lane and that no stopped obstacles were

directly in his path of travel. Since he had (to his own
satisfaction) determined the position of the stopped
vehicle on the shoulder, only minimal attention
would have been paid to verifying that assumption.

As the van approached the stopped vehicle, his
headlights would have eventually provided adequate
illumination to make it clear that the fog line of the
highway was under the rear of the trailer, but likely
this only occurred after the van had approached to a
position where the driver’s forward-directed attention
was focused beyond the position of the trailer (that is,
the driver was looking beyond the location of the trail-
er to allow himself time to react to any other potential
hazards). Combined with the attention directed
toward the adjacent traffic, he likely never noticed the
actual position of the rear end of the trailer.

In this case, the driver’s own experience and
expectations with regard to the likely position of a
vehicle pulled off the road effectively blinded him to
its actual position. He formed a hypothesis about the
trailer’s position based on his experience and when
sufficient information became available to discon-
firm that hypothesis, his attention was focused on
other aspects of the driving environment which he
considered to be more critical at the time.

Case Study 5: Radio Wave Exposure

An independent painting company was contract-
ed to paint a large radio transmission antenna on
one of the world’s tallest buildings. The antenna was
used by multiple stations transmitting from it simul-
taneously. The contractor was scheduled to paint the
antenna late at night (weather permitting) while
many of the stations were off-line.

The host building and antenna owner hired a safe-
ty consultant to coordinate project safety. A system was
set up under which the radio stations still in operation
at the time of the painting were to switch to an alter-
nate antenna at a prescribed time unless advised oth-
erwise. This would protect the workers against
exposure to high-intensity radio waves (radio trans-
mission waves are not normally dangerous unless one
is within 3 ft of the transmission point). Furthermore,
the painters had radio wave intensity monitors to
warn should the transmission system be activated
inadvertently. The alarms on these monitors would,
from time to time, activate due to transient radio
waves and would have to be reset by each painter.

On the five nights before the accident, the antenna
switchover had not been performed due to rain. On
the night of the incident, the weather was question-
able, but a decision was made to proceed. Before work
started, each station was to call the safety consultant
and confirm the switch to the alternate antenna. One
station had not called, but the painters decided to
ascend the antenna to begin the project anyway.
During the ascent, the monitors sounded on a continu-
ing basis. Annoyed, the painters put the monitors into
their work buckets. Shortly after completing their
ascent, one painter succumbed to radio wave radiation
symptoms (e.g., headache, light-headedness, nausea).
Prompt movement away from the vicinity of the active
tower prevented what could have been a fatal fall.

Many people
regard
perception
as a passive
process in
which the
mind records
the data that
the senses
gather. In
reality,
perception

is an active
process; it
“creates”
rather than
“records”
reality.
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While this case does not involve visual percep-
tion, the principle remains the same. Information
was available to the workers to tell them that the
tower they were ascending was active, but the work-
ers dismissed this information due to their percep-
tion that the activation of the alarms was a function
of multiple false alarms, rather than a warning about
a true condition (i.e., an active transmission tower).
The workers basically filtered out information that
may well have been critical to their survival.

This is similar to the phenomenon known as
habituation, where repeated exposure to a stimulus
reduces its latency to the individual. A common
example is the construction worker who is so fre-
quently exposed to backup alarms which do not
affect him personally that he unconsciously begins
to filter these alarms out of his conscious percep-
tion—at times to his own detriment.

Conclusion

Most engineers and scientists enjoy analyzing
numbers and, thus, tend to gravitate to metrics that
are easily quantifiable. Examples of this include meas-
uring the amount of light falling on a surface, the
brightness contrast between two objects or the optical
size of a target. These types of measurements result in
simple, straightforward analyses that aid in determin-
ing whether a particular object could be seen or not.

However, such measurements do not directly
address the issue of whether that same object would
likely be perceived by a particular individual, an
issue which is much less straightforward. Perception
is the process by which sensations are selected,
organized and interpreted. What an individual per-
ceives is shaped by and inextricably linked to
his/her experiences, education, cultural values and
the tasks in which s/he is currently engaged.

In reality, issues such as expectation, inattentional
blindness, visual acuity and alarm validity must be
taken into account when assessing whether a stimulus
might have been perceived under real-world circum-
stances. The case studies presented offer examples of
the difference between sensation and perception.
Taken in context with the circumstances surrounding
the incidents, one can often arrive at a potential expla-
nation for what might otherwise be taken as inexpli-
cable or even intentionally negligent behavior on the
part of the victim in an accident. It can be difficult to
avoid falling into this type of perceptual trap.

As noted, most individuals performing familiar
tasks only process a fraction of the information avail-
able to them from their environment—those aspects
that they deem important to the task at hand. Perhaps
counterintuitively, it is often the experienced individ-
ual rather than the novice who is more prone to this
type of error. This is not necessarily due to any type of
complacency effect, but often rather to simple parsi-
mony—they “know” from past experience where to
focus their attention when all is proceeding normally.
As a result, it is difficult to provide any type of engi-
neering “fix” or training to counter this type of error.
The information to avoid the problem is there, the indi-
vidual simply does not take notice of and-attend to it.
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Perhaps the best approach SH&E professionals
can take is to emphasize the potential for such errors
during training. This will help to heighten the
awareness level of such misperceptions. Risk per-
ception on the part of an individual is a function of
both the perceived likelihood of encountering a haz-
ard and the potential consequences of not avoiding
it. If the consequences of such errors cannot be
reduced, the only solution is to raise the expectation
of the likelihood of encountering them.

These issues do not suggest that errant percep-
tion on the part of a participant in an accident some-
how absolves that individual of all responsibility for
it, making the incident somehow the fault of the
designer of the equipment or facility involved.
While a reasonable understanding of how an indi-
vidual might come to make a perceptual misjudg-
ment is often possible, this does not necessarily
excuse or justify the misperception itself. In each
case study presented, had the individual involved
been actively (rather than passively) attending to the
task being performed, it is likely that s/he could
have noted the critical information necessary in suf-
ficient time to prevent the accident. The level of
attention paid to open and obvious information in
the environment is, in most cases, under the con-
scious control and judgment of the perceiver. B
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