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The Case Study of Startle and Surprise Emergency Flight Training
for Introduction of Non-Technical Flight Training to Commercial
Airline Pilots in Korea
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Abstract The introduction of automated flight systems has greatly improved aviation safety, but aircraft
pilots continue to face new challenges. The pilot's stress from an aeronautical perspective can be
distinguished by the 'Startle and Surprise' responses. 'Startle' is a short, strong physiological response to
sudden or threatening stimuli such as unexpected gunfire. 'Surprise' is a cognitive-emotional response
to an event that goes beyond one's expectations. In Martin et al.'s (2012) Startle Effect Experiment, the
pilot identified physiological responses in the 'Startle' state, including delayed response and increased
heart rate. In the Rahim (2020) Startle/Surprise experiment, the pilot's breathing rate and pulse rate did
not change due to pre-planned emergency training. On the other hand, it was confirmed that the pilot's
respiratory and heart rate were greatly increased due to the complicated aircraft and unplanned
emergencies. Based on the results of these experiments, domestic pilots need to be trained to handle
non-technical and various unexpected emergencies that could arise in an aircraft, rather than be just
put through courses for enhancing technical capabilities or simple repetitive training as required by

aviation law.
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Fig. 2. Conceptual Model of Startle and Surprise (Landman et al., 2017)

9] &2 A4
ufEoll, B4 sidolle EE E=2o] A ¥l
A ZAE /e gtk
A ToflA 588 A2 2FJAPT AEHAE O
, A& Bosl] s 978 A 58 W7 Asditt
ZoltH5]. FFF WA 2FAPE W AET
Startle®} Surprise FEZ 4 Ut} Startle™}
et YN0 R AE FARE R Q14E &
A= A2 o2 dRlolA v 2
SA 247 tE whgolztal A &stal leH6].
20179 v|HFUSFFA(FAA, Federal Aviation Authrity)<
StartleZ 2FAF ASo] Mtz 7|4 32 J&AH
173G Aol 9o AsEEE, AE = 57 &
& AS5E U= AH=2 FYskal, Surprises &
FAL AlFo] Byt d71A] g2 AHdE Hi8st=Tl
AREE= AAA o] FFE P1A & e AHE A
o5ttt 4 A= StartleS 48 o] HRAY
At AFHRA Aol it g 735t Al §hgo]
o, £9 2, B3 47 459 5, Eeu FEE
o7 ZFAP} Startle HHIEO] AYS HgHo2 &

g o2 Sk, Surprise= AH419] dliE BlUT=

glo] Es3er EAE sfdsh]
A5 24

L

.

Surpris

WA, GBI

475

5

o 7]12] 53t Aol gt Q1A (Perceptional) T A%
Z(Emotional) ¥F&-0& /Jgo] thgt olsi=E HMoF
st ATHTI.

sfag & Aot AFEHE

2.2 Startle % Surprise JHg™ 2

Fig 2= Landman et al.(2017)°] ATolA AA|
Startle @ Surprise 7H@3%] Zdolc},

£ A4 23APL 71X g2 A A=)
of P5 A= E AP 9 RS NEH o= AASH
Sto] Agdstaict

2 24l Landman et al.(2017)°] Startle &
Surprise A|Z-Ag] 5t 2El(Meyer et al., 1997)
& o= sto[8], XZk=%t E(Naisser, 1976)D
4 dolg/zdY AAol2 EH(Klein et al., 200
7)) st} 9% 74 mdolot. QIzto] &

g

jal

=0 %3
o= od

1) Neisser, U. (1976). Cognition and reality: Principles and
implications of cognitive psychology. New York, N. Y:
W. H. Freeman.

2) Klein, G. A., Phillips, J. K., Rall, E. L., Peluso, D. A. (2007).
A data-frame theory of sense making. In Expertise out

of context. Proceedings of the Sixth International
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Table 1. Startle Experiment Results (Martin et al.,

2012)
Approach 1 Approach 2
Stimulus Minimum  altitude Minimum altitude
Altitude on Go-Around on Go-Around
(AGL)
with Stimulus without Stimulus
240 170 170
240 170 140
240 170 190
240 160 110
240 160 170
240 150 180
240 150 160
240 150 170
240 150 170
240 140 170
240 140 160
240 200 170
240 220 160
240 86 140
240 66 150
240 56 180
240 0 (Landed) 150
240 0 (Landed) 190
A EI= Table 10 AA=] U oF 1/3 (n=5)
2 FgHoZ 95, 1/3(n=6)0] <kzke] x| wt
&= H3lom, 1/3(n=7)°] FXH ¥ 222 siie
< HolRgle} §9], Al 9iA 150n=7)9 234 F F
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NASA Task Load Index

Hart and Staveland's NASA Task Load Index (TLX) method assesses
work load on five 7-point scales. Increments of high, medium and low
estimates for each point result in 21 gradations on the scales

Name Task Date

Mental Demand How mentally demanding was the task?

Very Low Very High

Physical Demand How physically demanding was the task?

Lottt e

Very Low Very High

Temporal Demand How hurmied or rushed was the pace of the task?

HEEEEEEEEEE AN

Very Low Very High

Fig. 6. Sample of NASA-TLX Survey Sheet
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Fig. 9. Standard Traffic Pattern at RWY 18C in Schiphol Airport (Landaman et al., 2020)
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Fig. 10. Emergency Event in FLAP (Flap asymmetry) (Landaman et al., 2020)

Selecting flaps 25 causes excessive pitching up again
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Fig. 11. Emergency Event in FLAP (Excessive pitching up) (Landaman et al., 2020)
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