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Effect of Weather, Flight, and Time Conditions on Anxiety and
Time Perception of Helicopter Pilots in Flight
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Abstract

Aircraft are representative of human-machine systems. There is a delay between the human operation and the
completion of the machine operation such as when the machine starts to operate and when the force is transmitted
to the machine and completed. Time perception is an important component of timing tasks and is known to be
affected by the anxiety associated with high arousal. This research verified the impact of weather, flight, and time
conditions on the anxiety and time perception of in-service pilots in a virtual reality area. Weather conditions were
divided into visual flight weather conditions and very low visibility conditions. Experiments 1 and 2 were performed
with different flight and time conditions. In Experiment 1, time perception was measured by employing a button
added to the control rod in the scenario of hovering and level flight with relatively little transformed in momentum
and little delay. In Experiment 2, time perception was measured in the procedure of naturally taking off the
helicopter by employing only the control stick in a takeoff scenario where there was a lot of transformation in
momentum and a lot of delays. As a result of the experiment, it was reported that anxiety and heart rate increased
in very low visibility conditions In particular, among all flight conditions in Experiments 1 and 2, it was reported
that time was overestimated in the scenario of increased anxiety. This outcome can lead to overestimation of time
under the impact of anxiety and failure of the timing task, which may lead to challenges in maneuvering and

possibly lead to accidents.
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1. A7 i 2 ZeM 534e 54 Al2"e] aAHR1 Aol s oY &7k
A 2] gt Alo] ol gk AlH] SEe] oA
1.1. SS7[AIAH] £ AAske 84Fe] ke H Al 2 dl(mental model)
o °]=3%ttH(Bellenkes et al., 1997; Moray 1997). A2~
a7l EAR AZ-7AA A" ol 7] Al ol thgk A4 a3 B Eo] 33k FZklA 3]
o= Q17+ AA-AFRA -2 AA 7A9 =F £ 2] M e 83 ER T e 3
FA-ZNARE-FEAZAE F A7be] A s A 7] A Al gk o SE Qs
o] RIEEH, 7R & fal ZFAFE XA ES AR A7 =84 dEE Bele A Aador A
ISast o] =]= W4 X d(internal model)S AFE-5Fe] A& 714
2 B8 AR E A8l SAALE ol&s) Lot TS FAe Ao® 4#A JOH(Merfeld
of AZE #=st FF718 2Ads FH AR et al.,, 1999), FFA1737A1 9] A7 Ael= A ZHA| 2~H) €]
A7 7138, 3F77F A 228 (proprioceptive systems) 7 P S T AT AE WA Bl vk
£ 2R o ® Teto] Al AR E 2% W2 2d2 3A A FHE 7IReE P
ok ZZAE A EH st A4e] gar] e A grlel A, HA, AA S FH 3 dEE o
A58 912, AU e AAE SHEA A EHA =2 HEol Y, A7H oz QA" A4 3] &
Fobe Ae TSR Aol gtk(Benson, 1999). Ao tigate] grd 5 BHES AgsiA Fot
7NA 8 2GR 22 Sl AlE 540 o (Fig. 1).
gk olali 7t Z sttt grle tHaEA Rl 54 AlLF o 23R dA A9E FH8 97 HE FHE L
2 A dEgtol 27 =4 2 AA9 dH%e] |
g Wrol AR E = Al 2" otk g¥7E 5 HAS Oblet: [ Auditory |
Agmerg s AR Yol AP FolA% 1Y o visuar \
o] 5 HEd & dom, FrHAQ 23] A= dance > \Amalent i Esﬂm:“on -
Aol wek gekd 4 9k oo _' e,
NAHR Ao 2EAN ] Ak 714 A AL weeserti | ovltne Locessng/ | M
ol ALl WL Y FNNL RIE s / LN
rar
FFH Y 25 534% FAEY A9 29 EH acceleration
Al2gle] 33} BEES Alofste] FAC 2HEAIZI
AEE] 2t g A Ao AR 0] LAY Fig. 1. Schematic diagram of the mechanisms of spatial
sl £57 5o AR E o] waysi) orientation in flight (Previc & Ercoline, 2004)
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remebering) == V|2 E}o] Y(timing the future)©] 2}l
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o] A7k 71Rk B AR 71t d) s st e o=
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1.3. oi7el 2oy 2. A8 1
FEH 2ES YA E AAS =3 ElolW 2 AREH O 2 A A MY o] 7Hgs AFstE T Al A H] Y
Yol FLo3tth elo1d o] 4] AJ7kx|Zte| ] A o] o 7|1 ABell A Eetzte]l ¥ 71t o
A ZEE A ATl A Betell oJs] Je e A F 59 ek Fu)d(level flight) 3 H T} T2
o2 g R 3} o] ©f o] 8+5 = AAE|H] Y (hover flight) 3ol
o o

or A giReE 8 2498 A0R g 49 19
Atk AR 8x12eme] 1% A5 F9 A HHES AN FEs AGAAZD T AA Y
5 o ofel & b1 ABMNAAZE] 7 AN~

== ZH7F 2, 4, 8% FF A17HE 38.81°%0 HUHol Al J
A E TRl 71RES Abete] A zbek A7 QA BQRe S, eF o] A2 AAeuE Feat &
A skTh 2 =79 A7 A= A =gt SOl B2 Hu ) ekl v xddlA, 71dx
ko] BotslA] k2 Fwhol] Hs|A A H oz A7H I ajgzzlo] ARzt A= GEE AFete A
= &7 O fForletA FoFHsaich ojty. AWHA o7 FFALe] Eoto] ol HAAR
Allsop & Gray(2014)°] A-ellx= 7PgE7 el A 8 Aol AAZARG A7 O FFAste] A 2HE A
AL ddoz B9S §58 thdol ngr] 259 o2 st
T Y=g Hristdth B9 SAEA <A T gzl e FHEXAETG FHOE Ebgst
F FoE BE AVAA o R ddE A5d AREZRAAAN H B2 A7 FEo wE Aol
Aok, «IHigtg &9 Folrh, sy Aol wpehA] dost, AR E A7) 91 e 243 57
S Aest QoM e R g8 Aot 59| 9 A7} A&H 02 I Qg Fgolty. wEbA B 1%
H] ARE AFste] fFiestdeh Bl 27 & I 7Hdo] E o] FHZAETE AR 7oA Al
o] Sl Ml F kS AR EloH 8 ArE A e U AdjFAste] A4 Ao ddsisitt
B AR B e A3 ol 2 Hrhat AR A7 el Fash A7 7]Eo =R ShTh
Ak E¢ro]l f2¥ JoF FREA & Joo] & A A o] 53 thgoll A E Adefel A Al A~F]
bt A Fom sk xol 7t AR o 4 Al Fadk A7k 2, 4%, A FIQGel ALEEE wH)
o] ztel= AT v}7l(bambi bucket) 5ol HFE W AL == AT 6,
Allsop & Gray(2014)} 7o 2191422 EQhS 82 E 7SR s on, Qs Algkel S
E31R] g ete AL vl oA wl=3) of maba| ArtEl= A E S7HE AC R oSt
A EE o717 Emre® Bqte] 2AE 4 9laL, B Fo] Alo|E RA& ARg-ate o4 717 sk Al
Qbet el M= A AIZE e tisiA] AlZEA] Z}e) £ ARSI ST, VR (virtual reality)& A3 W3l <
IS WS = ok T, Y FH AR zbe] Jgo g 7oA 710l BFEOIUE A TSl oEste S
Elold 2 S At 2FoL oS A F goks o E A7t AIZHS S8 Th HAA R
Atk 2, 8 2E2AS e R HE) = et AollMs &¢te] g@dor 28719 Az LA W=7}
= Boby}l A 7kx|zbe] HEE ApE ubsith 2 o FURBIEE F2Uh Al WE g RHE, 3
T 84 AYFE ZFTARE UG R Adste, de 719 &9 o] Agot dA|eh= Al7ko] FopAH
FH 22 F 714 270 AL Bt A= o 2 AR AoFAste] A7 Ao oty
e ASetaL, 717, HE B A7 270 2FALE WA FF AxE AR S8 AFS Age)
AA Zb m A= G HAFstaat gt = B AR 247050 e ANEAE ARS-E

2) 1§ Fo 2% S|P Aol THHL AZHE MES FEES 2750 Mo, o1 2N B JPOT &
A BT B2t Fle] ME SER FARC 227t 527] Aol MES FAGH ol 22RT # AR 222
sk stel A gstinke A2 o v g
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Fig. 3. The scene of the actual experiment
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AlFOA vlekE = Al7|18e] A, Fol
o} o]Foll&= FriAk=ol A Hlggol B d 7k A7)
= At e WA 158 4= HMDE
&3 EE 2F0e ARkl FdEith R
5% HLl] Aol Ax AnEXE 2§
HFHS atx] 28939 HE A&

H]8Y IpA| = AJA-A| A2 (vis-hover), AlAI-5-(vis-level),
H] AT A]-A| 2F2](Nvis-hover), B A Al-5=% (Nvis-level) 3271
o7 FEHATh AAEAe] AAYE 10Km, 752 8l
= AFElem, viAAIZRA S A2 160m, 752 =0]
= 0ft, SH2 32 TEoE 23] §2 overcast A
gl A AAlstTh AR 2= EFE TYA
oA ARl A o] Fste] HlE AP 10f(3H
£10°, AF £2ft, I = £3f)E FA I, FHE2A
Az, FEA] o]F 5 80konts 1,000t (3] F+10°,
2=+ 0konts, 1L X=+100f) 2 1|3 A LS FAEA
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Fig. 4. The HMD veiw point scene of hover flight and level flight
in VMC (visual meteorological condition) and NON-VMC
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714z W 5 EIHF(1,11)=63.759, p<.001, n,’=
853)= FAALE o8 tHFig. 5a). HlSz0lA
AR z=710] A ZTHM=4.83, SD=27)>
(M=4.91, SD=27)K.t} 07% ¢ #H}oH, H
of W& F FINF(1,11)=2.334, p=.155)=
ettt

A7z A A AA 7S 23 (M=1.85, SD=.11),
47M=3.79 SD=21), 6%(M=5.79, SD=32), 8%
(M=8.05, SD=46)24 275 A7ko] Aojd= A
A AZE FTERTh kR wE 3 &
(F(1.02,11.29)=271.443, p<.001, n,’=.961)= A 52
2 fFelskad

71743 vl 7o) o] AFezgS FAHLE
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2 stk 22 A= HAAZAM=1.72,
SD=.11)°] A AIZAM=1.97, SD=11)Et} 25% O &
QI(F(1,11)=49.437, p<.001, n,’=.818), 43 Z 7104
= HIAAIZ7AM=3.61, SD=21)°] AAZ7HM=3.97,
SD=20)E.t} 36% T FUTHF(1,11)= 39.763, p<.001,
n,=783). 65 70| ME BIAAIZA(M=5.57, SD=28)
o] AAZAM=6.02, SD=35)11} 45% ¥ HUL
(F(1,11)=23.609, p<.001, n,’=.682), 8% Z 7oA+ H
AAIZZAM=7.71, SD=44)°] AAIZ7(M=8.39, SD=.49)
B 68% T FUTHF(,11)= 42.988, p<.001, n,’=
.796) (Fig. 6). "82ko] Q7%= AlZko] Aojd45 H]
AAZZA T AAZZAN A ALk A17He] 2ol 7} A
<7tk

v 2713 A 7h27e] ol Ao Ag AL
2 FoEkA] egko M (F(1.75,18.867)=.714, p=.053), 7
Az, vz, Az
o) &}A] FSITHF(3,33)=.714, p=.551).

7172213 vlg) 0] Akl PRl R A
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waks AHEskth AAl- €
SD=7.92)° HIa|A BIAAl-FH ] ARt (M=
7132, SD=7.59)7} 5.733] T W3kom, AA-2l 4 %
ZA(M=65.58, SD=5.78)°ll wla|l A wIA]A-A| A2 Z=A
(M=70.65, SD=10.27)¢] Al¥<+7F 5.073] o @atch
Nz WE F GINF(,11)= 6.81, p<.05, n,’=
3= FAACE Foeqll, HiEg e wE 5 &
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SD=14.1)°] AAIZ7(M=21.3, SD=2.8) .
7} 1629 ®HE O Eton FAHCE {8t
(t=-3.868, df=11, p<.001) (Fig. 7b).
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