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HUMAN PERFORMANCE LIMITATIONS

Pilots’ illusions

In the final part of his series on
human factors affecting glider
pilots, lan Atherton examines
the illusions we all suffer from

ESTIBULAR illusions occur when our
Vsense of balance is upset and the

apparatus {semi-circular canals) in
our inner ear gives us false information.
These illusions are often due to unexpected
accelerations or changes of direction in roll,
pitch and vaw. The two main illusions are:
B The aircraft may slowly roll from wings
level whilst we are supposedly flying
straight. The pilot then notices the horizon,
or more usually the attitude indicator when
cloud flying, and rolls level too quickly.
This gives a false sensation of bank in the
opposite direction. This is known as “the
leans” ~a common problem when instrument
flying. If flying only on a turn-and-slip in
cloud with no direct pitch information a
similar but more dangerous situation may
occur and rapidly become out of control if
the ASl is not closely monitored. This has
been a significant factor in several accidents
where pilots flying on instruments have lost
control of the aircraft because of spatial
disorientation. in gliders this can easily
result in the speed “running away” and VN
being exceceded, leading to control flutter
and failure of the airframe. This is one reason
why it is vital to be taught cloud/instrument
flying by a qualified instructor and to have
correct and reliable instruments fitted.
B If rapid accelerations occur, particularly in
roll (for example, when recovering from an
unusual attitude or acrobatic manocuvre}
these can be very disorienting and we may
try to put the wings level bul, duc to the
illusion, over-compensate and end up rolling
in the opposite direction.

Somatogravic illusions, on the other hand,
are illusions involving a false perception of
attitudle relative to the gravitational vertical.
If the aircraft accelerates forward rapidly, the
pilot’s body will experience positive g as his
body weight is displaced back into the seat.
There have been instances where pilots have
interpreted this as the nose of the aircraft
pitching up more violently than is actually
the case, particularly when combined with
some real pitch-up motion. In such cases the
pilot has overcompensated for this perceived
“extra” pitch up by pushing the stick too far
forward and ended up pilching the aircraft
down, increasing the inertia of their body
further back into the seat and reinforcing the
illusion. Near the ground, this could result in
the aircraft impacting the ground or a pilot-
induced oscillation (PIO) being set up. In the
very rapid accelerations experienced by
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Optical illusions such as those shown above are not the only ones that lie in wait to trap the unwary glider pifot

naval fighter pilots launching on steam
catapults this can be so pronounced that
several pilots and aircraft have been lost due
to the pilot causing a violent pitch down and
crashing into the sea. To prevent this, the US
Navy now carries out launches from its air-
craft carriers with its fast jets pilots com-
pletely hands-off. One wonders if a

rapidly snatched winch launch could
promote a similar, if less extreme, reaction
in an unprepared g-scnsitive glider pilot.

Both vestibular and somatogravic illusions
resull in spatial disorientation.

A third type of illusion to which we are all
subject is the visual illusion. Look at the two
examples above. The brain finds it difficult to
accept these shapes because we have men-
tal models that tel} us that they are “impossi-
ble structures” in real life.

Try covering first the left-hand, and then
the right-hand side of the “tubes” picture
and notice how your brain changes its
interpretation of what it sees.

In aviation, visual illusions are often based
on previous experience or expectation. We
see what we want to sec rather than what is
actually there. This may lure a pilot into a
potentially dangerous situation. An example
of this is an actual accident that occurred
when a cross-country pilot decided to land
on a football pitch only to realise too late
that he was on finals for a school field that
was only a fraction the size of a full-sized
foothall pitch. He hit the goalpost at the
far end severely damaging one wing of his
glider, although luckily he was unhurt.

lllusions on approach and landing
These are common and have a variety of
causes. These itlusions are of particular inter-
est 1o the plider pilot as he may have to land
in an unfamiliar field during a cross-country
task; furthermore, in a glider the pilot will
only get one attempt. Several cues are used
to help with depth perception on landing;
these include texture, perspective, relative

movement and the relative size and clarity
of objects in view.

B Texture. A great deal of depth perception
relies on texture. Landing a floatplane on a
glassy calm lake is very difficult for just this
reason. A similar situation occurs when
landing on a snow-covered field, especially
where the snow is still new and no tracks
have been made. This can cause a pilot to
misjudge the round out and flare either too
early or too late. | have been instructing in a
glider and seen exactly this scenario unfold
following a land-ahead cable break with a
highly able but low-experience pilot. Since
texture relies primarily on colour vision,
this could be a contributory facter in some
accidents, such as those that occur when
hangar-flying the glider in fading light at
dusk. Below certain light levels the colour
receptors (cones) in the eye will cease to
function and our brain must rely on the
night vision receptors (rods). When colour
discrimination is lost the central part of the
retina (the fovea) becomes blind, making
depth perception difficult. If this happens,
slightly better vision is achieved by looking
slightly off-centre (by approximately 10°).

M Perspective. When landing on a flat strip
with exactly parallel runway edges, a useful
and accurate perspective is scen which will
aid our approach and landing. However,
false perspectives can occur in several ways
and may make landings more difficult,
especially when landing in a field or at an
unfamiliar site. | am aware of a particular
gliding site that has an unusual false
perspective on runway 34 when landing
over the clubhouse. The strip actually
narrows towards the far end of the landing
arca and this may give pilots the impression
that they have achieved the perfect angle of
approach when, in fact, they are actually too
high because the narrowing field in front
makes them belicve they arc lower than they
really are. Coupled with obstacles on the
approach (the clubhouse), this can cause an
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