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Abstract; In order to improve air traffic controllers” emergency response ability, a reliability model of
air traffic controllers” SA was constructed from three aspects: air traffic controllers” personal ability, air
traffic control task characteristics and air traffic control equipment. Tower control simulation software and
SA Global Assessment Technique (SAGAT) were used to measure the air traffic controllers” SA level in
emergency situations. Based on BN, SA reliability was quantitatively analyzed to predict air traffic
controllers” level of SA, and based on Bayesian inference, the key factors affecting the reliability of air
traffic controllers” SA were analyzed. The results show that the reliability of SA of air traffic controllers is
positively correlated with the level of SA in emergency scenarios, and the SA level can be predicted by air

traffic controllers” SA reliability. The BN inference analysis reveals that the factors with a higher degree of

x SCEEYS :1003-3033(2024) 06-0207-09; Wik H.2023-11-15;  &H H.2024-02-20



- 208 -

AN C N I
China  Safety  Science

i34
Journal 20244

influence and sensitivity to the reliability of controllers” SA were the deployment of aircraft availability
greatest impact on the air traffic controllers” SA reliability is the deployment of aircraft availability time—
emergency situation;

time, the accuracy of the control equipment and the controller’s memory. The causal chain that has the
mission characteristics—SA reliability.
Keywords :

air traffic controllers;
Bayesian network (BN)
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Table 2  Air traffic controllers” SA reliability model
PSF prior probabilities
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Table 3 Relative weights of PSFs in air traffic

controllers” SA reliability model
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Table 6 Probability of SA state being poor in different PSF states
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4.2 TRFWHLZE BN #EIE 4.3 TEEWNMERMFEHMENTLIE

JE B R BN B A A kR
] FRAS ) D1 SA AT FE T A, I FEAS RPIR S
T A TR SA FTEEME RN SRR R, K sA
AIEEPEST IR BRI 25 3 RS e SR A AT
SRR, N SR, 6 W SA W]
SEVERRRIT , FTRES S8k SA JKF R R, JE 0 1 A%
Wl 225, P, J S A HT R IR i B2 Y SA AT REE =
2ZEWTIER R 3R

2t BN #E3, 159 B 7E A FPIRAS T 45 PSF )5 5
MR PRULZR 7, 24795 OS50 A CHL AT H
I A 2 fe A T BE 250 SA T 55 R AR i 5 PR PR 25

BT E A E MR O T GeNle #1515
FNZESE, AT LA — 2530 5 J5 50 M 25 R 510 560 A %6 1 o)
HEHRFIXF SA AIEEPERZ I R R 2, SOl SA
AIEEPE =22 15 AR SC I3 R S AR Y AR AR A I
W8,

¢ 8 I 2 SA WEEME Ry 22 PRSI, IR R
HURT IR AR Ak o R R, B SA AT Skt Hodw
RO, 2T L BRI B T BEXT SA TS = AR A
KAIFEN 2500 SA AT S ) f 2R R 5 vk, 48
il A RS HEBE FIEAZ 1 A4 g, 22 SA 7]
SEMEXT A A A BOAB T S RC 2 7 F iRk



%6 1 T HET A I AU BE T A SR B R AT SR Y - 213 -
%7 PSFHIEHRZE
Table 7 Posterior probability of PSF
SA F[EEE =22 SA Al fE = SA iR =47
Y J5 B Y J5 SR ) J5 B %
He# PSF :
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%= i Iy %= i Iy * i Iy
1 PHE KA R | 0. 240 0.250 0.510 0. 090 0.280 0. 630 0. 040 0.130 | 0.830
2 AWML | 0.130 0.270 0. 600 0.110 0.270 0. 630 0. 090 0.230 | 0.680
3 BRIV RS MERE | 0.110 | 0.280 | 0.610 | 0.080 | 0.280 | 0.650 | 0.060 | 0.220 | 0.720
4 ifeH 0.100 | 0.190 | 0.710 | 0.070 | 0.200 | 0.730 | 0.060 | 0.160 | 0.780
5 W 0.100 | 0.200 | 0.690 | 0.100 | 0.200 | 0.700 | 0.100 | 0.200 | 0.700
6 KA/ EZAE | 0.070 | 0.180 | 0.750 | 0.060 0. 180 0. 760 0.060 | 0.160 | 0.780
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Table 8 Variation ratio of prior probability and

posterior probability of PSF
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