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ABSTRACT

Aviation maintenance is a complex system engineering with high-tech equipment with
highly integrated systems and complex precision components. It is a working environment
where people, machines, environment and management are intricate, intertwined, and all kinds
of danger sources are all over the place. In the maintenance process, the maintenance personnel
have weak safety awareness, low maintenance level, and lax quality control management
mechanism. And other incentives, resulting in frequent maintenance errors, restricting the safe
use of aircraft, has become a stubborn disease that plagues aviation maintenance safety
management. Due to the characteristics of ambiguity, inevitability, accumulation and
suddenness of the mistakes of the maintenance personnel, the factors affecting human behavior
are multi-level and complex. And there are different degrees of dependence and feedback
among various factors, and most of the current quantitative methods of human factors assume
that each factor is independent of each other, it is difficult to find the main human factors of
aviation maintenance, which makes the management work difficult. In view of the above
problems, this paper proposes a human factor analysis and coping method for aviation
maintenance accidents based on DEMATEL-ANP method, and explores to provide an effective
analysis method for aviation maintenance safety management.

This paper firstly identifies and constructs the aviation maintenance human factors index
system, and then combines the decision-making test and evaluation laboratory method
(DEMATEL) and the Analytical Hierarchy Process (ANP) to study the interaction between the
key human factors of aviation maintenance. The results of the case study show that there is a
significant interaction and self-dynamic feedback among aviation maintenance human factors,
and among these key human factors, error prevention, safety policy, knowledge and skills, work
style, standard work, collaboration and cooperation play an important role. This analytical

method helps to more accurately identify the key human factors in aviation maintenance.

Key Words: Aviation maintenance; human factor; DEMATEL; ANP; Super Decision
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clear;clc;

D=[ FL#&K R HFE];
[m,n]=size(D);
N=D/max(sum(D,2));
T=N*inv(eye(m)-N);
for i=1:m

for j=1:m

B(1)=sum(T(i,:));
C()=sum(T(:,)));

end
end
M=B+C;
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WRYEL 4-4 R, DL MAEIRALES, RN E R EDNIAERS, eI R,
oy T ME 3.06, HFBIERE D AUAZIR. WK 4-1 s

DURBEREE — ISR RN (AERR) NIE, AR IESSFEAR2 R IR, Hon]
TRECE I FVEIR K S = URIRTEARIE A (U ARERD . I iZdabntn i T 950
WK 2, 2 IR, AR RIS 25 6] o (2SR DR 30 2 Bl FLA R 3R AR sy, DRI 2
RS, NIERTIZRHA R B e HBLEH
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EREE
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[
&
2 000
HHLEE LR
iESEA
; AT
-1.00 it S REfrE ¢
RRBE [GES1 ]
Y .
1.25 1.50 1.7 2.00 2.25 2.50 2.7 3.00 3.2 3.50 375 4.00 425 450
FulED+C{E (W
Bl4-1 HRE

4.1.2 ET ANP ERI T H 18 N A B ZIEFRNEHAL

BN T 4 N AR R IEFRE R SD A, WMAEW T
LA A<+ (Add new  Cluster) , )& —7#% (Cluster) , fF Name =
BWN“AZ0EEST”, iy Save RIAT1R 22 —AME, W& 4-2 Fiox:

00

Information Panel |—@
Net: 0

MNode:

Cluster: AZ(38ED

Attachments

Model Structure

© 00

Create/Edit Details

Edit cluster: "AtZiEE0".
Name:
\MEEEh
Description:

(O] Add Node...

Show Priorities ._i

Make/Show Connections .‘

K 4-2 FER )
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EE MBI, QIEERERN 6 DN —Zidahs (%) , WK 4-3 Por:

00 _
[Inormation Pane [ Ratings
Net: 0
Node: T2
| Cluster: = ABLLEES] U] BELfF mea
| Attachments »
[ Model Structure .'
Create/Edit Details »
fshm Priorities .'
| Make/Show Connections (@ cEl O]+ DI =
©] Add Node... B  AddNode...
EffA R BEO S @EQ
B  Adddode.. 8  satdes.
B  addNode.. B  AddNode..

K 4-3 A iR el

2. BE TN HRI“Add  Node”#%4l, ANEENEEIEFIT A (Node) , 7E Name £
EINCAL FIIR SRR, Aidr Save BFRJ R REH S8 — AN 58, WK 4-4 Fios:

Create/Edit Details |

. Change the values for the node

"AlFHESHEEE", in cluster

o AGLRES) BEO
MName: AIE;}?@'&} E

|ArmRsTes
Description:

Save | Cancel

|

| Show Priorities .

B Add Node...

Make/Show Connections .

K 4-4 A5 S E)

EE MBI, K 2-6, KB MR AAINE R, W 4-5 PR
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00 __
| Information Panel _—J'udgmems :Ratfn_gs
i AZLES BE Bl EHLE S @O
= . [ammEs#@E] et/ @E
e ® 2z E/EA BE) (62 2%/ @
[CreatefEait Detalle ® [u2z27 BHE] stz A E]
| Show Priorities. ® A0 EER BE By iFEH 2B E
| Make/Show Connections (@ ChEfF (O] +] | 4 = . | ‘ E . ‘
, o LRE% AskrE#s B D HEG
1 =
— B Add Node... 0 Add Node... D FEF47E A
x4 AE P oE
o luda L
A EEaE -
4 a (AR BEO| |[fE5  BEo b 727 % A
[mzzez A [mze4s Bl
B  AddNode.. =
|e2 S E-@ | | 22E% BHE B  AddNode..
| AF%Z BHE |#mss BE
22z Bl [Ees Bl
E Add Node... (@] Add Node...

Bl 4-5 5238 (R R A

3. ML HIAIE .

FIH bR DEMATEL FiEiH 8 H LR G e FERE T, AR¥E 25045 H s AE
threshold=0.097, F|H Excel fiikhie, ik H>0.097 Hi4Ebs{a, LA A1 Af (i 4-6) ,
PR ] DL 2 RS AN TE ) RBE R R

[ &

A2 | 0.12
A3 |0.105
A4 10.118
A5 |0.135
B2 |0.159
G2 |0.144
C3 |0.13%9
D1 10.152
D2 [0.154
D3 10146
E1(0.125
EZ |0.149
F110.155
FZ2 10.157
F310.116

K 4-6 AL FEARIfLL 5 R R TR AR

H 1T “Make/Show Connections” I REHERS 1L J5 FI4abs —— X RN, UL Al F8hr N
B il 4-7) @7 AR bR A B2 R
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ER DR, e RN M AR I, B[ i Sk R S R A i SR AR AT AE SR, XU )

i AR AR
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ALFHESHEE
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MIEEEE
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BUETE |
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BIREET... | |
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B 4-7 I AL 5HAREFREIAIR R (T B R R R 76 42 o)
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¢

FEH 41 (O] +]
RITELEZ BN
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FyEmply)
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Add Node...

Ratings

S

N
AZLES AEO| | 8%t HOEO
|agrz 5@ 0| p:27% 2/ @E]
[a2zrEr2m @A |82 242/ M|
WzzEr BE| |« (sireErAE]
o227 B EREZE 0] @
cEEft meo
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EXMAR EEEO pEFE HEQ GAiHEEBE
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e EEAE B
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4. 38 KH) Super Decision B FIARYE M 48 451 H 218 3L &-AE T 7038 B 520 A Wk
B BEALHS F B LU fa bl R B 2 I AR K s LMk 2) , IR
AR, Bl 4-9 sz e JTHEN R BR1R S HRE T R AT RS .

Network —.Rﬂ tin gs
1. Choose 2. Node comparisons with respect to A1£01iE S5 #E + 3. Reslults
' Node |Cluster Graphical | Verbal | Matrix| Questionnaire Direct. Normal —! Hybrid —
Choc|)se N|0de <> Co;pariison;w!rl "A1§DiE5T§€E“ node i||1 "ARZLEES" cluster 4' Inconsistency: 0.08881 y4|
g g e e Y
s Moo
L WM b i P P P Y T e Nt t Goam1s
Choose Cluster s * 2Tt s=as|n]s|7|s|a]e|a|z2| |2]z]<]5 e]7]2] o] 50 |0 comp| asmzsnasss ASEHE R RES) 0 53305
W |4 nowmmm omss|s|s|7|s|s| | 5[z |2]5]<]5]e] ]3] 5| 55 o come | asiiezmm
| i T 2[5 e e
e Y I S

K 4-9  RZoLBETHEN R AR S BCRETC R IR A AR

AR b3 4 Ui 6 o N (R A = 5 ] 77 A ] 4-10 B (RS TARA A, e — Sk
fi%: (Inconsistency) #5374 0.08881<0.1, ik, —EMERKRATIEZGEN. &
T8 R 2R 1 LU BT e AT — B A e, Ao i A A] DAEAT TR — 2 B )

+ 3. Results

Mormal —l| Hybrid —l|

Inconsistency: 0.08881

A2T{E1ER, 0.11330
AFIBER 0.25552
A4IBFERR 0.09813
ASFhESSRET] 0.53305

K 4-10  AIWIEREBUE

RR VAL AR AE N 2L 2, MR AE M IR e AU . M AT LA
BRIy, MENE T FERE, SD AT B A BORIBGE R RE . InAGE FE R AR PR
FERE, ik 4-11. K 4-120 K 4-13 Fios.

T A BoRTE AR, B AR s B B O E R, 75 E R IRV ) 2 R PR R R R
PR B R B — AT BB A R AR R, T = — 21 RO & Je 2 AR
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& Main Networlk: W\?’QE?}&N P E sdmod: ratings: Unweighted Super Matrix | ‘:'J EI Ez%.l
Clusters | Nodes AIFHESHEREE | A2T(EER, | AZEEER | MOESRE | ASEiEEEED | BUFETE | ©
AUEER | AIFESEERE 0.000000 0.0988584 0.125000 0.527836 0.600814 0.214221

AZTFEER 0113297 0.000000 0.000000 0.139648 0.000000 0.619656
AEEER 0.255516 0.000000 0.000000 0.000000 0.000000 0.058224
MOBER 0.098133 0.536825 0.000000 0.000000 0.165529 0.000000 E
ASInEREED 0333054 0.364292 0.875000 0.332516 0.224657 0.107899
Bl BT 0.833333 0.683340 0.000000 1.000000 0.000000 0.250000
B2E=lEl 0.000000 0.116850 0.000000 0.000000 0.000000 0.000000
B3tREETER | 0.166667 0.199810 | 0.000000 | 0.000000 | 1.000000 0750000 |
BaHEN S 0.000000 0.000000 0.000000 0.000000 0.00:0000 0.000000
CEE C1TEEE 0.000000 0.000000 0.000000 0.000000 0.000000 0.673811
C2ednt 0.000000 0.000000 0.000000 0.000000 0.000000 (0.000000
C3sEEaT 0.857143 0.000000 0.000000 0.000000 0.000000 0.225535
CAfFTiEEA | 0.142857 1.000000 0.000000 0.000000 1.00:0000 0.100654
DFFE DLIESEE 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 -
EHl TG |
Done |
B 4-11 RINBEFERE
) Main Network: %1%)\7’3@%}”\1 P E sdmeod: ratings: Weighted Super Matrix i ‘:'_l o X J
Clusters | Nodes ATFHASHEEE | A2T(EER | ASERR | MOEER | AsIiEEED | B *
AzEED | AUTHRE S8 0.000000 0.035405 0.056298 0.211231 0.235385 0.0¢]
AT VEER 0.043732 0.000000 0.000000 0.055885 0.000000 028
MEEES 0.098628 0.000000 0.000000 0.000000 0.000000 0.0:2 |
AEER 0.037879 0.192206 0.000000 0.000000 0.063893 0.00| =
ASERESEEED 0.205756 0130432 0.394087 0.133067 0.086717 0.0¢ !
BEi% BLEETHE 0.089593 0.068147 0.000000 0111464 0.000000 0.01
B2ElaE| 0.000000 0.011653 0.000000 0.000000 0.000000 0.0C]
B3tREEITER | 0.017919 0.019926 0.000000 0.000000 0.107512 0.0¢
BaTHE e 0.000000 0.0000:00 0.000000 0.000000 0.000000 0.00
CHE C1IEiz& 0.000000 0.000000 0.000000 0.000000 0.000000 0.0
C2e2iReE 0.000000 0.000000 0.000000 0.000000 0.000000 0.00
Casistsiayt 0.030389 0.000000 0.000000 0.000000 0.000000 0.0C
CARTH = A | 0.005065 0.032887 0.000000 0.000000 0.0353454 0.0C
DIFE DTS 0.000000 0.000000 0.000000 0.000000 0.000000 0.0 .
<| W]
Daone
Bl 4-12 DBUEAE

8 Main Nem@_ﬁﬂﬁ'ﬁ%i%kﬁgﬁlﬁ,&fﬂ PHE sdmod: ratings: Limit Matrix | SRIC l
Clusters | Nodes AIFHA SRR | A2TIElER | ASEERR | AMOESER | ASBIEREEH | BIHE ©
AtECEED | AR SRS 0.098520 0.098520 0.098520 0.098520 0.098520 0.0985

A2 TFEAEN, 0.047599 0.047599 0.047599 0.047599 0.047599 0.0475
MEERE 0.027710 0.027710 0.027710 0.027710 0027710 0.0277
ALNEER 0.055778 0.055778 0.055778 0.055778 0.055778 0.0557|=
ASERESERED 0.218275 0.218275 0.218275 0.218275 0.218275 0.2182
BEnis BIHEET{E 0.028657 0.028657 0.028657 0.028657 0.028657 0.0286
B2E& kN 0.006796 0.006796 0.006796 0.006796 0.006796 0.0067
B3tREETER | 0.055065 0.055065 0.055065 0.055065 0.055065 0.0550 4
BATHEA 0.000964 0.000964 0.000964 0.000964 0.000964 0.0009
CEHE C1TRES 0.001392 0.001392 0.001392 0.001392 0.001392 0.0013
Cl&2EaE 0.0060932 0.006932 0.006832 0.006932 0.006032 0.00649
C3ERE TRt 0.003427 0.003427 0.003427 0.003427 0.003427 0.0034
CARFA SR | 0.014349 0.014349 0.014349 0.014349 0.014349 0.0143
DIFE DLETRES 0.007902 0.007902 0.007902 0.007902 0.007902 0.0079
D2EE 0.003015 0.003015 0.003015 0.0030135 0.003015 0.0030 ~
€| 1 | 3
Done

K 4-13 W PR FE
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MR PR R EE R, 13 TSGR NN R P R P B E 45 R W14k 4-5 P

R 45 FUELEB NN BRI AR A E

—RFGr i ARbR &S
AR5 AR Al 0.09852
o TAEEX A2 0.0476
*Z(;;izzf AT A3 0.02771
OHIER T A4 0.05578
B Z 4 RE ) AS 0.21828
Fiya TAE B1 0.02866
BB Ll B2 0.00680
(0.09149) WEIZ TR B3 0.05507
THEHLE A B4 0.00096
THRK% CI 0.00139
fififf C LW C2 0.00693
(0.0261) CHL4EE MR C3 0.00343
fitt &9 C4 0.01435
HFHRADI 0.00790
D %5 D2 0.00301
(0.01829) e D3 0.00173
I D4 0.00565
A X tE El 0.07397
HAbANG E WMESBLE E2 0.05589
(0.19754) NBRK 2 E3 0.00295
{5 B L E4 0.06473
TAEM %L F1 0.02775
HIHF LR F2 0.11989
(0.2187) BB F3 0.01496
HEPEE 2 F4 0.05610
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4.1.3 EAENENHE

A H ANP FriH S H 45 B4 E e R AURLE, B Tamuraet. al * 3 Hi i Y A1 B R
BT, P AR 3-15 HEREAGHERR 2z, WK 4-6 Ain:

*A4-6 REHE 2 E

fabr TRERE
Al AR 5HRE 0.23263
A2 TAEFER 0.16531
A3 EH R 0.10333
A4 OFER 0.14386
A5 B 4R fe 0.30524
B1 #iE TAE 0.15991
B2 EkE5Il 0.12721
B3t 1T IR T 0.13700
B4 iHEHLE A 0.04342
Cl TH&% 0.05909
C2 LA 0.10902
C3 ’HL4EfiEtE T 0.08771
C4 Wit e 25 S 0.04153
D1 %% RA 0.12111
D2 M 0.11460
D3 [ B 0.09809
D4 #L 235 0.06827
El1 &2 X A& 0.15549
E2 iME SR & 0.15889
RPN 0.05803
E4 {5 Bk 0.12771
Fl TAEH% 0.14894
F2 Z R 0.24625
F3 L 0.10084
F4 fPEE 0.13750
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K z JERFEH MATLAB T RBHTIH— LA BIFEATHE, 03k 4-7 P

RAT RENEH AR

a5 TREE GEl352

A5 Bl E 4R 0.09389 1

F2 Z AR 0.07575 2

Al FR S RE 0.07156 3

A2 TAEFER 0.05085 4
Bl #is Tk 0.04919 5

E2 ihME SR & 0.04887 6
El1 &2 X A& 0.04783 7

Fl TAER%Z 0.04581 8

Ad LFE R 0.04425 9

F4 fPEE 0.04230 10
B3 FrifEIE TR 0.04214 11
E4 {5 Bk 0.03928 12
B2 EkE5Il 0.03913 13
D1 &% KA 0.03725 14
D2 M % 0.03525 15
C2 Za W 0.03353 16
A3 AR R 0.03178 17
F3 L 0.03102 18
D3 i H 0.03017 19
C3 4zt it 0.02698 20
D4 th &35 0.02100 21
Cl TH%&% 0.01818 22
E3 ANFrk & 0.01785 23
B4 i HEAHLE A 0.01336 24
C4 Wit s & S H 0.01277 25

4.2 ERPREITEINL
A UL DEMATEL vEH R SR (B 4-1) « &RIBFRE (£ 4-4) FRESRE (&
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4-6) kHE, Xt EEZMATEEE N TR AR AT b BAR AT

LARSER AL E AP 4R, BIZE e IHE S — 1L, S DEMATEL 2+ 2K4EhnE (R
4-4) , ZRERATREREENRR, FoEe, 8RR, X550 E4EBHETRE
SERMRT G, RZHEE WAL 2 Bl N ERORIZER 51, FamAMER ., BsE
ERE S B THSRA WILE . Sikei B2 G 855 tHEEE Boaniz R 5k 5% 2 313
MR A, FrbL, AP R A e, MR RS R R 2 BN, ek S
KA EGRE S KRIEh TAE, MERgEB N AT RS RAETEIRNER . BANA
ZAEANATRE Y, E AT OB I H AR AR, A RIS KA H 1

2ARYR S PEAFER, LRBORHHESR L, ZME 4-4, ZPH RO EAE K
R OUR T RIR S5, REWE ZEBOR 2 HAR K > 2. i, v s #
EEFDUER] G SR T MR RIESE, AR AL R % e BOR, SRR el
AP E N, L EPORE PSRN, WS TR . 58 R B S I L i (R &
RSP B2

BRI S EA TR, MR SEREHHESR =6, SR 44, ZHRMFTLEHE
£ 25 MREPHHEE AL, HALTRIRES R, ARREER, REWEZR ERE T
HARKEL > N2 XGPSR &, AT B4 N R b Ll RR AT RE /1 21
TRANK AL YEAS MO RS ) BB . A SR LB N Sk = b B B RN, X4 X 5
RISEA LR AT SR BN 0, SEAIRAECRER, #BsHERR AR, BRAEAAGESE, mES T
BEHMERER R L. I, RIEE NSRS, SRR a2 AEE A 02N, X
AT T I RS 4RI IR 1) 2 2K

ARG E PR, TREXHHERDAL, K 4-4, gl R T
B, HE T8, NEFKE, XU TEERERSGHEEIEEEENME, R
WRE T2 R I — S5 5 EVE D S AR & o B AL 55 N G A A hods S AR URR
PLEE 1l B LKA R IE B 28 3 BB FHSUNAT Oy, A O = 2 Wl A e e ol 4
PLAEAILSE . TAETHR O AT IE, XA RN TR =3
B S AR AL, RE IR AEIE N G R A I LRI, 7 e S A R SE
Zat T R,

SRR EEA LR, MU TAFAHES AL, SR 44, R OERT T
B, MTH—RK, AEREREER, XEWEZRREWE LR, £ WIZERE TS,
PLE N BATETM . TARSESEREIEAT TAR BRI &, L35 N S 8 QAR
B SRR AT 4, HR N BRI 4R F . BRIk, XU — L8 AW R
T ot n] DUB 5 e TARMIAEACRE R G, 1K 5 SEhRE il 2 — 8. -

ORI AP EH PSR, MESIEHHESE NG, SR 44, HApOREHHAES 4
fr, HEFRIREMENRR, Z45PRAR, BWEZHNEW S PN N =0, 5]
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i, MRS AR RN KR AR, NE2IMEEHS A RUME SIS TIEME
B, UL SEAs T 52 R i 5 B
4.3 KRB

A S FFH DEMATEL J73:38 S 385 2 I (45 & B 06 Ry & A8 bRt K% 5
B, FIF T HE ANP WKL, HEfabilE, 55 &R SR E . RIS
1) S SRR b7 1 R R 06 R IE L TR AL G AL SRR HEAT 00T, 4R S s R G
FEINNEE, DR iZEE . RABOE. SR ERES. TAEER. BTG TAE.
PMES S .
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:l: ~
gn 11'%
ISE

KRILR TR QB NPT 5t A2 45 [ N A T 78R I 25 Al E, o A )
N DRI FIAR Y FEAT o] ZE 5 82 o ASCAL TS YEZ IR L BRG O, X 4 i N h
RHAT M, BLETLRE KNI EE T ANNR R B AE R, BF5T 7 DEMATEL
%5 ANP VEMSE S 1751, 1T DEMATEL %5 ANP M S S 00 A%, 6l
)%, WAREHE, f#H DEMATEL J7 A 3I R OC R K, Bl ANP MZg &5ty f6H]
ANP J7VEME SHRMRIIRCE, 1S2IRE, HARRAENE. L5600 7T 4ei i E
BN ARER, R YEE 248 A B E RIS .

FREE

g NRE R R — IR RN RS TR, A NRIRARRREZ, LA
LEATRIE BV ZAIRE, g /507 TRAKMEm. Bk, A3
FRM R YRS, @i B2, KIGEAE LU LA J7H R 2 2 4

LA FIFE 5 #EH, DEMATEL-ANP 55 W8k 2 80 Bk T & R &5 A4
NE4F, 1 H DEMATEL 54T 0% (Mt 1D Tt 2, ST oNES A, S5
PSR, BTLL,  FRARITAL B 32 W2 AR SR A T R B 02—

2 AR A ANP 72K € 2% M abr FIAE,  EAR ANP 777 AHP 55 R K
Huidt, FFHFE 0 RE T fa bR 2 A AR AN st (HEARE B SRR S, Rk Bl
&R FAth 7 VAR E TR PR A DRI BEAF 5 2R, B,  ZRa oMl vrAli 7% .

3T NN RN EZE R AR ERNRZ . RIKNRZHNER RS T, M H
SENE B BT — IR MR TAE . BRIk, X T 484 A v A I 75 AN W 56 38 A it
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