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Case Report

Somato/oculogyral illusion in helicopter flying
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ABSTRACT

A Chetak helicopter, piloted by a 28 years old trainee aviator met with an accident in a rocky terrain. The
aviator, having commenced a left descending turn with 8-10 degrees of bank, experienced pronounced
yaw to right both pilot and co-pilot perceived it as a case of engine failure. The visual sense was so
overwhelming that they failed to notice the jet pipe temperature and the presence of engine noise.
Subsequent actions were taken by the co-pilot, a trained aviator with a total of 1483 flying hours.
Helicopter crash landed with severe vertical impact. The pilot was unable to monitor or interpret
instruments. The accident occurred due to misperception of the abnormal attitude of aircraft as an
emergency due to single, yet visually predominant symptom (viz yaw to right). This misappropriation can
be ascribed to an inadequate correspondence while simulating such an emergency during flying training.
The paper discusses such issues as "transfer surfaces' and "realism' during flying training and
simulation.
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Many a times, simulation of emergencies during flying training is not very realistic. This results into a degree of
correspondence, between simulation and the situation simulated, less than one-to-one. In such situations,
successful learning takes place indirectly i.e. through cues and selecting appropriate responses, a process called
discrimination and use of previously learned skills in situations which are different from the situations wherein the
skill was learned, a process called generalization. Nevertheless, the skill acquired through training in such low
realism simulations, which are instinctually incompatible is vulnerable to certain subtle breakdowns especially in a
novice. This paper discusses a helicopter accident of Army Aviation. The accident was a direct consequence of a
false perception of the abnormal attitude of aircraft as an emergency. This misperception can be ascribed
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In the accident cited above, the following important
points were observed:

(a) Following a left descending turn, the pilot per-
ceived a sense of yaw to right. It is possible that
the left descending turn was tighter than admit-
ted by the pilot and accelerative force in the ma-
noeuvre could have been well/marginally be-
yond the threshold of human perception. This
perception of yaw to right could have been due
to oculo/somatogyral illusion.

(b) Pilot's inability to monitor the instruments could
be an accompaniment of oculo/somatogyral illu-
sion.

(c) The accident occurred due to misperception of
the abnormal attitude of the aircraft by the pilot
and co-pilot, due to a single, yet visually pre-
dominant, symptom of yaw to the right, as an
emergency i.e., engine failure. This was
because, during flying training, such an
emergency is simulated by lowering the
collective control column. This results in a loss
of height and yaw to right. However, two other
cardinal signs of the emergency viz fall in JPT
and loss of engine noise can not be simulated
because the engine is actually running. Loss of
height and movement of yaw to right, alone are
to be learnt as an indication of engine failure
with a presumed fall in JPT and cessation of
engine noise. Obviously, the correspondence
between simulation and the situation simulated
is less than one-to-one and the learning is
through discrimination and generalization which
are liable to degenerate in a stressful situation,
especially in a novice crew.

Conclusion:

The accident reiterates the significance of realism in
simulation during flying training. Such realism may
be achievable in an advanced, motion based
simulator. Statistics of occurrence of flying
accidents due to inadequate realism in simulation
during flying training is not available to the authors.
However, "no power landing' are known to have
been executed by the fixed wing pilots in Indian Air
Force even when there was no engine malfunction
These instances share a common analogy with the
sequence of events in the case presented above
(i,e. an erroneous yet dominant cue was
misinterpreted as an emergency even in the
absence of corroborative evidences). The accident
also underlines the need for a "human factor'
analysis of such simulations, during flying training,
to evaluate its conformity to human instinct, degree
of correspondence between the simulation and the
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situation simulated and their consequent efficacy in
imparting flying skill.
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