H34 % 5H 8 1 SR - Vol. 34 No.8
2024 48 H China  Safety Science Journal Aug. 2024

HaC S| ARG K W R TE. BT RO DL I8 AR s JEAMLIS 1T XU AR [ 1] % 2Rk 42 4, 2024 ,34(8) :53-60.
FEX 5| AR : GENG Zengxian, CHEN Junyu. Risk assessment of low-altitude unmanned aerial vehicle operation based on fuzzy Bayesian
network [ J]. China Safety Science Journal, 2024 ,34(8) :53-60.

B T DU i N 28 B9 (R = T AHLIE 1T XU P 1d

IR, HRIRF
(FPERMAS ZPRALIHEFIE, KiZ 300300)

PEDES:X913.4 SERFRGAS : A DOI: 10. 16265/j. cnki. issn1003—3033. 2024. 08. 1295
RIMB . ERESHALITRI(2022YFB4300904) ; ERINEERTIB ( DL2022202002L)

(# ZE] HBREIDORTIEREIOET L AN (UAV) EAT %4 R[5 AL, A F AL H et 5 4
(FBN) R A fn it R & TANBATH X BRARE X, G4, E0NMKELANBATRERLMS LN
A-N-F-EAEINMRERANBATERNNEEF, 5, FIA GeNle KM EMRE T ANE
ATREIFARE et 8 M4 (BN)  FIAE X e A EMEEN I TEEHNERBHE, &5, TR
B E S X EF AU REEME AT, UL WL TATH, FAREREN . KRELANE
AT B < B R B 25 00 6 AL R ot B [ 3B AT At 4 B BR B M 2% 4 DL RO A LB AT 35 & S K s FBN K 1)
WEINMERE R, HMFA X NE(79%) . B AN &K (60%) &= T AP ZATHE EENR
H*.

[XEER] Bt W% (FBN); BEEAN(UAV); KRiFf; EAT7%4; GeNle 2k

Risk assessment of low-altitude unmanned aerial vehicle operation

based on fuzzy Bayesian network

GENG Zengxian, CHEN Junyu
(School of Air Traffic Management, Civil Aviation University of China, Tianjin 300300, China)

Abstract; To solve the current safety risk issues of UAV operations in low-altitude urban environments,
a FBN was used to identify and analyze the key risk factors of low-altitude UAV operations. Firstly, risk
factors were analyzed from the perspective of human-machine-environment-management based on operation
process of low-altitude UAVs. GeNle software was used to develop a Bayesian network ( BN) for risk
assessment of low-altitude UAV operations, and the prior probabilities of the underlying events were
analyzed using expert prior knowledge and fuzzy sets. Finally, univariate, bivariate, and sensitivity
analyses were performed, and the network feasibility was validated. The results indicated that the key risk
factors for low-altitude UAV operation were UAV battery failure, environmental obstacles on the operation
route, and UAV operation supervision technology. FBN reverse inference showed that environment-related
risk (79%) and UAV equipment risk (60% ) were the main risk factors in the UAV operation process.
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Fig. 1 Low-altitude UAV operation process
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Fig.2 Risk factors for low-altitude UAV operations
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Fig. 6 Dual-node impact analysis
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