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Improvement of Trainee’s Flight Operation Skill
by Reflective Practice using Eye-Gaze Information

Akira Haga*, Shinji Endo™?, Tosaku Shibata?, Shinji Morita™, Kazuyoshi Arai %, Yuji Tokiwa*
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Abstract: In order to support flight simulation training in a pilot education course, the pilot's
performance was evaluated quantitatively. As an index of quantitative evaluation, we focused on
the pilot's eye-gaze information and tried to characterize the pilot's performance level from the eye
movement-tendency. Two experiments were conducted, one was comparative analysis between
instrument rated (IR)- and non-rated (NIR)-pilots' performance for verifying that eye-gaze
information could show the characteristic of a pilots' operation skill. The other was conducted for
verifying the effectiveness of eye-gaze directions of an instructor. To improve NIR pilots' operation
skill, visual recordings of eye-gaze movement of the best-performed IR pilots' were used as the
instructor's directions. In each experiment, steep turn which is a major flight work task was
conducted using a flight training device (FTD). Six cockpit instruments were chosen as the targets
of eye movement measurements. The number of times at which the pilot's eye-gaze fixated on each
instrument was measured and the cumulative fixation time was calculated. In this study, different
eye movement tendency between IR and NIR pilot group was observed. It was shown that the flight

operation skill was markedly improved by instructor's direction using visual recordings.
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Instrument rated Non-instrument
Instrument Gaze pilot rated pilot t-test
(IR) n=5 (NIR) n=5

Bank Frequency | 59.00 (SD+2.35) 89.80 (SD+4.98) t (8) =-5.59 IR<NIR**
Duration 18.73 (SD*3.13) 31.31 (SD£3.57) t (8) =-2.65 IR<NIR*

Pitch Frequency | 59.80 (SD+10.40) | 54.60 (SD+4.39) t (8) =0.46 N.S

Duration 18.09 (SD+1.72) 16.68 (SD+1.01) t (8) =-0.71 N.S

Heading Frequency 21.60 (SD+5.70) 11.40 (SD+3.67) t (8) =-3.05 N.S
Duration 7.02 (SD*1.51) 2.80 (SD%1.03) t (8) =-2.31 NIR<IR*
Altitude Frequency | 31.40 (SD+4.46) 11.40 (SD+5.70) t (8) =2.77 NIR<IR*
Duration 7.48 (SD%1.37) 2.78 (SD+1.35) t (8) =-2.45 NIR<IR*
IAS Frequency | 21.40 (SD+2.93) 3.60 (SD+1.36) t (8) =5.51 NIR<IR**
Duration 5.42 (SD+0.84) 1.21 (SD+0.34) t (5.29) =-4.65 NIR<IR**

Power Frequency 3.40 (SD+1.50) 1.20 (SD+0.58) t(5.11)=1.36 N.S

Duration 0.83 (SD+0.42) 0.25 (SD+0.13) t (8) =-1.307 N.S

X Mean notation. Significance level **=0.01 *=0.05

73 IR-NIR#EICEIT S 4 B AL ORUREE DO HER
@ﬁi%ﬁﬁg@ﬂzﬁﬁ . Difference
1t ond Difference Tst 2nd of
No Gro Score Group No Score Score of Demerit | Demerit Demerit

up Score Pont Pont Pont

1 IR 5 1 1 3 2 25 4 -21
2 IR 5 2 1 3 2 22 11 -11
. 3 1 2 1 11 7 -4

3 IR 5 Experimental ) 1 > 1 16 5 EE
4 IR 3 5 2 2 0 15 8 -7

6 1 2 1 15 14 -1

5 IR 3 7 1 2 1 13 10 -3
NIR 1 8 1 1 0 16 14 -2

6 9 1 1 0 12 14 2
7 NIR 1 10 2 2 0 2 12 10

Control 11 1 1 0 21 20 -1

8 NIR 2 12 1 1 0 31 30 -1

9 NIR 1 13 1 1 0 12 15 3

14 1 2 1 1 1 -
10 NIR 1 3 > 3
t-test |t (8) =5.67 NIR<IR** ManB—\t/Z:;tney Experimental<Control** Control<Experimental**

Significance level **=0.01 *=0.05

Significance level **=0.01 *=0.05

F 5 EBREE - HHIBECR T D RHREROR R
Instrument Gaze Experimental (n=7) . Wilcoxon Control (n=7) _ Wilcoxon
1st 2nd signed-rank test 1st 2nd signed-rank test
Bank Frequency 84.00 60.00 N.S 64.00 77.00 N.S
Duration 28.26 21.29 1st>2nd** 32.25 25.51 N.S
Pitch Frequency 47.00 55.00 N.S 49.00 57.00 N.S
Duration 18.63 17.37 N.S 20.06 19.48 N.S
Heading Frequency 17.00 27.00 1st<2nd** 32.00 28.00 N.S
Duration 7.10 11.61 N.S 13.09 11.71 N.S
Altitude Frequency 15.00 32.00 N.S 24.00 26.00 N.S
Duration 442 11.87 Tst<2nd** 7.93 7.78 N.S
IAS Frequency 3.00 8.00 N.S 1.00 4.00 N.S
Duration 1.46 1.52 N.S 0.37 1.15 N.S
Power Frequency 1.00 3.00 N.S 0.00 0.00 N.S
Duration 0.14 0.42 N.S 0.00 0.00 N.S
XMedian notation. Significance level **=0.01 *=0.05
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