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Feasibility Study on the Correspondence Between In—flight Physiological
Parameters of Fighter Pilot and Dynamic Flight Status Parameters

YAO Yongjie, CHANG Yaoming, WU Xingyu, SUN Xiging
Department of Aerospace Medicine, Fourth Military Medical University, Xi‘an 710032, China

Abstract: In the present study, three fighter pilots were monitored while performing routine flight training. ECG, respiration wave,
body temperature, body movement and acceleration (G. & G,) were continuously measured and analyzed using a small recording
device strapped around the chest. The flight parameters, critical events as well as the flight path of each flight were recorded using
flight parameters recorder during the real flight and analyzed at the end of flight. The instantaneous heart rate and respiration rate
at any flight instant can be determined through analyzing flight parameters recorded using flight parameters recorder. Time—domain
analysis and frequency—domain analysis of short—time rapid HRV are carried out in different flight phases. This study provides a
technique to analyze exactly in—flight psycho—physiological parameters and to measure mental workload dynamically.
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Fig. 1 Dynamic trend graph of heart rate, respiration
rate, acceleration (G, and G,), body movement
and body temperature of a pilot seated in
front seat during one scheduled flight

Fig. 3 Three-dimensional flight path and aircraft
attitude in scheduled traffic pattern flights

Fig. 2 Dynamic trend graph of heart rate, respiration
rate, acceleration (G, and G,), body movement and
body temperature of a pilot seated in rear seat
during one scheduled flight
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Table 1 Heart rates (HR) and respiration rates (RR)

of the two pilots during real traffic pattern flights

/C emin™) /( emin?) /( +min?) /( -min™)

0(5s) 72 20 82 23
1227 5) 69 19 83 15
2(562 s) 64 23 102 19
3(632 5) 64 22 79 17
4(982 5) 86 21 93 21
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Table 2 Time—domain and frequency—domain analysis of ° ’ HRV
heart rate variability for the two pilots during landing—take ’
off phase and cruising on the downwind leg phase T - - -
N , KF2 .
SDNN/ms 40.3 37.4 45.6 45.0
RMSSD/ms 11.8 3.6 14.8 5.9 ’
TINN/ms 137 89 177 156 A X A —
TP/ms* 1141 285.6 1395 1358
LF/ms? 438.6 76.8 395.2 582.3 °
HF/ms? 368.8 33.2 651.2 237.4
LF norm/nu 543 69.8 37.8 71.0 (References)
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