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INTRODUCTION

Spatial disorientation has been identified as a significant
hazard in aviation [1]. Pilot expectation, startle and upset
recovery training are active areas of research following
several commercial air transport accidents in which
spatial disorientation has been identified as a causal
factor [2] [3]. This in-flight study investigated the effect

METHOD

Each subject was given a period of familiarisation with
the aircraft’s roll controls. For the tests, subjects were
blindfolded while the pilot flew gentle rolling
manoeuvres; then subjects removed the blindfold and
were asked to return the aircraft to the wings-level
condition using only the attitude indicator for reference.

Four test conditions were flown; a matching ‘practise’
test, followed by three tests designed to deliberately
induce spatial disorientation in the subject using slow
rolls below the threshold of detection of the
vestibular system (Figure 4).
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Figure 4. The practice and test conditions, with the flown
manoeuvres and the intended expectation of the subject (right).

Figure 3. A screenshot of the cockpit video, showing (a) the Al, (b) the
subject holding the centre-stick, and (c) the inertial measurement unit.

Figure 1. A Typical
Attitude Indicator

Figure 2. The NFLC
Bulldog Aircraft
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There was a much higher rate of errors in the ‘Leans-
level’ condition (63 %) compared to the fixed-base
simulator experiment of Landman et al. (2018, 30 %) [4],
in which participants were manipulated to expect a turn

responses (Figure 7). This result is consistent with the
hypothesis that subjects who took slightly longer to
assess the Al display are more likely to respond
correctly.
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