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Abstract

Mental fatigue has an important impact on pilots’ physical and mental health, behavior and avia-
tion safety. Based on the analysis of domestic and foreign literature, this paper systematically ex-
pounds on the measurement methods, causes and intervention methods of pilots’ mental fatigue.
Previous measurement methods mainly include physiological indicators, subjective evaluation
and behavior performance measurement. Cognitive load, personality traits, motivation level and
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physiological status, as well as stressors from work, family and interpersonal relationships, are
the influencing factors of pilots’ mental fatigue. The intervention of pilots’ mental fatigue is mainly
reflected in psychological training, sleep support and daily work arrangements. The systematic
study of pilots’ mental fatigue is helpful in providing a scientific basis for pilots’ physical and
mental health management and ensuring aviation safety.
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L. 5|5

AT DB S (Mental Fatigue, SOBR “HREPIIEE DT )2 Ml 250U H 25 VR IR [ f, 052 5 B0 Bl
7= FH ) FE B[R 25 (Dai et al., 2020; Kelly & Efthymiou, 2019). HEEST H 8l MR RGE —E X, BHLE
NG 57 AR 5 B Mk FRAICRI 2002 T B () — AN i A0 SR AR S FE (Borghini et al., 2014,
Phillips, 2015).

OHE 57 2 BN TTTH RAT A R0, BB T %4 . B, OHEEY BT RN
SBE N RS FE R R, s AMATER ), AR RAT e, AR BUES R R B, it
— DR AT I AT 5% U SR AN ) AR 1R 6 J1(Bendak & Rashid, 2020; Gregory et al., 2010; 5KAEFNEE,
2013)0 IR, OEE ST IE AT A AR EARL, S ECRAT SO KRS AES T A 1R R, ST
2% 1) JRS% & (Magnuson et al., 2021; Marcora et al., 2009). H4k, CoFEJE 57 B 2 2 % AT 5L & IRk N
ARG, BY “HMR _EAIRRE" , ™ E 52002 % 45 (Kharoufah et al., 2018).

RETATH R OB ST O B EAN, EAHCHREREMNS EEE R —PFE. Bk, ALE
RGHAIT AT RO ST, A R AR IS R, A BRI AR DU AR ST AL, X TRAT
PRI T BTV R AT 07 AT S S5 5 B, AT D0 BRI 57 I TR AR N R 2

2. ¥TSLIERE RN E

AET I 5 PP A /AT R A B T AR R TT R R BIBE TR AL . HRTSRA, 0B 57 I
BEG=ATTHITRE: LBIEARPEOr . PP A AT R BRI & .

2.1. EEIEFRIEMN

FEABRARARZ 0T, 0 HL 5 ) O v PRI R 50 040 55 1 F2 O 8 WL IR AR « 11 L Il (Electroencephalogram,
EEG)/@XF K B E SN &, ARSI EEG DhZFXARIT R AL ARH BURK, (LB ST 2 S BT
5 T 0 R YRR ) D R 8 T (Hebbar et al., 2021). 3047 VF 2 WF 7034 380 10 AR B8 B2 0 B4 i) 0 BB 55 72
JZ, FIRRESLEAR . Wi R, Ui R AT R B 52 S5 A8 AL P AN 98 55 2 B (Dumond et al., 2005). 0238
BEAIG S PRIROAAE N e BOR RIS B0/« SEA T RE 0 B4 R Aar I B 55 1) 8 2R B4R FR (Borghini
et al., 2014; Cheng et al., 2018).

BT S —JEhR A&, 22 B B0 AR PR AR I B AT A 5 m A I HE TS 22 . Dehais 25 (2018)JF & 1 —Ff

It

DOI: 10.12677/ap.2024.143142 132 LB


https://doi.org/10.12677/ap.2024.143142
http://creativecommons.org/licenses/by/4.0/

HEiTT 5%

BT DREVEIL LA G AT AR HL P A e s L SR I o BRI 5T, F TR W] 2 AR S 45 A I
TE RATBLAES 25 AF 20 IR M AT IA 87.2% . Qin %5(202 1) ZEREALL KAT S0 Il 1 Bk i) o0 3878 e 1
ANHR AR, I IR ST A B LA o7 S SCBL 1l I X AN AR BEAT B Sh OB T AR I, S
THER RN 91.8%. ARG RXTCELR 57 (I B B B O HERATE, B 45 R b, (ERr B
REZ MR, WHFER. S, A DAZE WL A B e N S Br R o

2.2. EMFESN

TRV ZARFEERBEAT, DA & O B 57 AR R B A 8 57 B8 B3R (Y oshitake, 1971) LAE
& B B & (Maslach & Jackson, 1981).Cooper-Harper & 3% (Wierwille, 1983)F1 MFI £ 4§ 57 #:7 (Smets et al.,
1995)5 . 3B 4 58 K F M ik AT 9 57 M &, S F R 2 10 T R Dy 20 3E A g B 3K (Dawson et al.,
2014). SMARSKE , 9257 E PN 2 5 T6 R B0 B 5 A BE 57 5O B 57 I B FRk 2, PRl R R B
SR TR, RSP R 2R R UK (Goker, 2018).

2.3. EFTAFRIMAONE

FEOXS SR FH AR SRR AR A UV BRI & 773 REAT D 3 S P 0 6 )22 P 0 0 BRI 55 1R O v %07
B S AR B AR B A 55 M FE () 38 I A B 55 N, R AT RAEAE S5 B R L2 R B (Hebbar et al.,
2021). Fistfiash & 5i{L 55 (Psychomotor Vigilance Task, PVT)H . I Ak 2 55 57 BF 70 - RAGHI 0 BB 55 5
T X3 s e 0 A 0 S A1 5 K e S 3l 8 SRV Ak AN AR R R B0 R BE /U (Arrsintescu et al., 2017; K245,
2018). Tyagi “5(2009)7E PVT BIEEAE B3 H T — Ml o8 TAR L2 EMAT DS, FRIIE AN A OoB 9% 57
AT I A A AT TR A AR S AR AR (T A5 B S T A S R T TS T R A ) K I K
AR () RAT DR R IV S 1B R R R T RS B R R R, RS T R A AR AT 50 BRI 5 I T
171 (Vasconcelos et al., 2019).

DA b =R BONAE SR AT RO ERE 57 I & 75, SRR B B AR s AR BR 1 . fEAE S
EENEA L, BV RE AR A AT T OEE 5TV 22, W Zhang Z5(2019)K 0N
S IRBNFFEAR S, & AL 1 OB S VPR, B S SRR EIA B 97.4%. (HERKE, HELEE 5y
(R0 B 3 A PR O ) s — AN [ (0 B T vk TR b 22 S RO, 0 TR T DR AR B 5 S5 = 8 — P
AR AT M S R RAE SR R LIRS MRS T IEATINL, RO,
HE DL R T8 BN 31 S2BR 19 TAE 5 F1 (Mohanavelu et al., 2020; 524%), A, 2015).

3. ¥THRDERSERAE

DNUEA BRI 50 AT 2 RO R, A S & T B A TSN T7 T AT G B
P PR R AT TR, BEEAE O, AFAAMEIAE = AT .

3.1. ABLIEEER

3.1.1. IS TT

HHFFHRH 75%0) WL HME 5 NN ZA K, HAERZEE I N2l T El A i (Alaimo et al.,
2020)0 INFIFEUE—MSCFRRAMEBAT INFIN TR RE SR, B RAE S5 AT F7 2 & A0 B BRI 85, id =
. RIS, AT RIR B A A B, R4 5 4R B A s B i [, MK &
Tl S A En gy, 3R & SRR B OB % 55 (Friedman et al., 2019). 1= 585 KA F1 AR 72 AT 3 A
ANA] D, TRAT DR TR EAE R — I Z AR B RS A A E R, IF HAf BRI AR, IO R RO &R R
SN, RS AR AR g (Causse et al., 2016). 38 FIAEN 7 2 S8 AT RS AN B
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SR, s RAT YT R AN BRI AE B IRE T, R AR EEKST, P PR AT R SHRAE B
REJ7, AT I B DA R A7 A7 5 o B 55 RS IR BR (Alllsop et al., 2016; Chen et al., 2019),

B 7 AIANEIEB S LAAE, KB TR BT R B R AT S s S BS54 IR S A% 1 S50 A
5, [ERBNE TR, H5ESIORMANERM, im0 sy, SHERI F(Langner & Eickhoff,
2013). FEERARMPOEKRE, Sedti B3 E B T80 B A P 7 AR, 180 AT SR
TAEERIFT TR NS SR, BHub s = A 2 Bl T AR IR B MR > LR TE K& ¥ ATH), SBCATR
AR VE T BERCHER AR N, A 51 L0 39E 55 (Bendak & Rashid, 2020).

3.1.2. AR

— o g HoAl TAE NBERIBT TR B, AR R OB 55 I BRI R 2 — . Andrea 252000 REK T
TAE B 55 i FE AR 2 (] A 1 5 ) G B, R I 7 4R B AN AR 24 TN A B8 e 0 B 55
K, 7610 AN H S, FEEVEFRIIR 598 97 A0 G o B O R 1R 5 38 2 UM B AN T 5 bR
I, WERHFROEIRIE, 551 OIS (Besharat et al., 2011). H4h, & T5EFE L. EmHLFR S5
AhalPE(Prins et al., 2006) A A2 OB 57 (1 G R R 2 .

3.1.3. BHLKF

A FUAR 0 BRI 57 I RRSE T AR MA SR Z B HLA (Boksem et al., 2006). 757 & A G2 1 T4
TR TE 72 R 2 0 T FE A B Bl 20 B B R I AR AN 25 (Boksem et al., 2006) . 24 AT H (1045 11 515 31
(IS ft JSIE EG I, AT A 2 BB A SR IUE 55 EAETRAS T, ML BTN E G P A D BRE 5T s M
MIRRBAT NS Ty, AESURANAEIR Z USRI, 228 5 P2 A TBGHTE S IBHL, RILHOFLE 57 & (Boksem &
Top, 2008), X FILRIE KAT B K AIPAT AT 55 R BE 25 5 R AE

3.2, HSIEEE

ORI SAE BRI U AR E, 2% 28 AT RO B S IE AT, A R R T N ) E A
TEo IEH BEARAR QR R B R W 2 5| B O BRIE Y, A RN AT A H TG KRS (B R EIE . RIEES
PESE, Kl RAT DOR TH I A B DO BRAR A Bk K, 5 BRI 2 - =R (Caldwell, 2005), &
N RAT LIRS 1 E R N . SRS, BEAR DR Z 5 OB 5T AR AE DL R AN T B TAE
ST I (9 189 K 3 S A B AR D5 /D, LU AR I DE 5 S0P R N (I3 2%, e J o R T R (9 B X B 8t R
(IR 15 43 X L (Hartzler, 2014). BbAk, 181 B PR 2 /AT IO BR9% 57 175 Rl 2 —(Meghan, 2022).

3.3. SMBIFEEE SR

MR 4 2 N S ER H e 7 - I I8 12 (Capacity-Resource  Approach), [ 774 K KM #EVE R /1 %R
(Chajut & Algom, 2003), Sl CHETF, MTEUE AT 70 Y HTAE 55 A BRI HE 2 OB, PR AT B
O FRYE 57 2 BIA AR IR . T RAT A B VR FER A TR KEM ARSI

TAEARIC B JJUR A2 AT DLO IS 57 M E B K 3%, W kAT AR TAERE . RATH A, DR 2R A
(ICAO, 2016). FERr ML 55 1 E L h A FK TAERERR )y RS ehel AiG2) 7, TAEME MM
AT A TR EIR B AGFERE . EARE S SN TAE S (Watson, 2001). SN T NXTTE AT HA R ¥ % 4 &
Jiv WS SR, WUTRTRERANEZ S AR ), 8RR TERS, SEESBRKO
PR ST . T RAT AR HEC R BN AT BRI, L0 R IR 5 AT . BT T AR L
ERREEFIBOL ST, ®AT RS Kk RAT T B s A TE I, i B B = il S A5t ' RN 5 S5 o
i KAT B0 BRI 57 (Demerouti et al., 2019; Hartzler, 2014). B TAEIE 14b, FEEIRM . TAESH AL
T HI R (Demerouti et al., 2019). A PRI R A @(Meghan, 2022)25 K 2 5 AT RO HEE 57 H %,
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HEiTT 5%

AT RGBT 2 B 2 A AR SR F RN, 0 R AR L AR EARE o AR IS AR A
it BR AT B AR B AR 51 AL BRI 5T 10 RAT 5 IR i 5 BB AN DR 75 AL BRI 7 (1 R 3
W22 SR O BT 55 PR REAIIT K o ARSC LG BE - 2B ) - #E AR R, X R s R AT T AR e
45, TR T AT RO BT R LR R (14 1)
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Figure 1. Model of the influence mechanism of pilots’ mental fatigue

Bl 1. %7 5UDIRR 5 R R AL AR R

4. HTRODEBEFEH T

BT BiROHE ARSI =07 A, A ST TS0 BE G BT L 3G 5 A A T 2Rk
ADIREE R TR = AN TR AT RO ERE Y 1T TURE S AT T AR ER R AT

AR, BT ANPRR R B S BUR CAT MR OGN LR BAR B0 B ISR S, RAT AR O
Yt NB—H BRI X B 2B AN B A S R 2 S Bt IR FE S, MR I 25 m) AR W1
AR, MIIGHNKE, AWERE. M S5EE IS mNgs, Mg, BRIATINGEEE
BT AT O LB BT ) 5838, 8 FH O BRI, MM TP O BRE 55 A A2 o 24 RAT T S2 B0 3% 57
I, RO IR AT Bl T35 B L G2 i B O BRI 57, IREEALRE o TBORA I 2 O B 30 S5 7 U FH 10 7
15, TR I IR L an L RO « A2 S AR 15 8 5 A8 G S5 B AR O BRI B KA 5t 1) 77 V2 (Gardiner et al.,
2015)0 BARBIEAR VI ZRH AR SR Z . 51 WA S0 H2 AR (Gardiner et al., 2015). Jakobson #72E Uiz
(Socha et al., 2020)s  “VEFHBUA R BRINZGREM” CREFRE, 2013)%,

AT SR ST T I AR IE T I AR, AERRIRE. B RESAYT U STt
LR UAP T 2o SREE VIR N 2 TG P ) /N TR B AT B A IR S O O R R IR0 B 5
X SR % (Caldwell, 2005; Hartzler, 2014). & FE 85 STE A BT VAT R E e BEFR S, WIS, M
AR IR AT BT 6T 52 i B B B HR (17 75 12 45, 2022)0 BRI S 2 R HI H T — AR TT
A SEEAR R, W DARE Bh Iy 0 55 B R 57 B0 S R B AE 4 T R B B YT RN R], B R AR
FE )2 (EUROControl, 2018).

O 57 BT BE R AT T B R R SR B AR R, XSO, T BREGRD IR R R E A
2 fl(Meghan, 2022). 752 &) ROMNGEXT AT GO HE 57 B, & 32 HE AT 52 1) TAERS (8] (Gawron,
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2016). %57 X 5 PR & 4t (Fatigue Risk Management System, FRMS)7EE BEHIAH N RIE TR, E Sk
R R H . A TR ATA TR R, DL RATHEEEZ A S AR BT 5340, ZHER
A AT R A 224 ATHIEEMRERE, Sieberichs fil Kluge (2016)& 3 %AT G2 B2 2 i 25 A &
ZEBES B GG T HRFMFNEERE IR, B, MWEPRW A E, FR T 50«
AT VR AT HOBRE 57 AR OGS, (RIS GO 55 S S i 1 238 . KAT A B SRR AR
B A3 B0 P2 2 TR 0 BILE 57 ) B & 42 (EURO Control, 2018)6

SRS, DME AT 500 BEE 57 (AH OG- TR 70 32 S QL FE 5T 0% 57 (R AE AR B L o0 % 57 ) (00 8 L 1 2
WS YIZREEE AT R B ERORME S . FEAAER R A AT RO B T AR S B IS 2 2 E H
TR A S IE . S5 AT RIPDVARHIE )T 107 7 5 BB U FOE A FRFRZR . BRI T UT iU 5 M+
FOUIT 8 S0 EE T AR B T, Eer O BRI (R 5T T 0T RIE T PR R, Blngs A AR et R
W7 E, BAEHUKE AT TIEE; MARERRAMENTIR %, BB Ak sLi B A & .

5. RESRE

AT AT AR A, B T /AT RO B 57 I T %, IRV 1O B 5T P AR OB
AP RIAEINE,  fe )i TR 5 G2 i P i BERREE 1 RAT 50 Do B 57 (0 T TS i o 38 X AR T 7T 1) ]
TR I, PR TRAT D10 B 5T ORI LR AN TE 7, RO BT W R T RS — B0 X BT
XFRAT GBI 57 P AE LA BEAT IR AR R o il A8 AT G0 B 57 T L Bk = RGEPEANET 01

ARRIIFI S FE AT O AR JUANTT i — RN — R W O B 57 (R AE S5 ISR 4R bR, 456 2 Fb
D5 RN R GEE M AT GG BR T (7 AL B, SRThLes 2 > 5% e/ 8] AT iR
55 TR AL B0 R0, (B MRIE G — I R B AL . R 56T OB 57 77 A B B [ R BB il R 4
PESEE RS ST P07 5, IRTH OB RIPNGROR . =R AT BB 228, T HRA
PR TARAESS B, AL VAT BANZE S AT R Z AR R S, HETN TR, Mg Wi,
g AT O3 PR AT B AT AR e AN E, (H AT ROS T RAT B AL B 4R AS T
FUBAN R A28 TRAT G Lo BRI 55 FORT ST AL, ARSR BT FT b ol AR AL WAT SR — BRI 2026, BEBHAS
(5] By BRI 57 R AT B M AT LAl 55
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