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Safety assessment and decision analysis of UAV considering uncertainty

TIAN Yi, RAO Haochang, XIA () Nyu'e
(College of Safety Science and Engineering, CAUC, Tianjin 300300, Ching)

Abstract: Quantitative safety assessment is an important means to verify whether unmanned aerial vehicle(UAV) meets the

safety requirements. Aiming at the parameter uncertainty of UAV component failure distribution, firstly, the failure

distribution parameters of basic events are modified by Bayesian theory to obtain the failure probability of top

events, Then, the safety decision analysis of top events is completed with the help of Bayesian decision theory. Fi-

nally, the safety evaluation of UAV is improved into a complete assessment and decision analysis process. The re-

search shows that the calculation process of top event failure probability and Bayesian decision can be realized by

taking the error information generated by data link communication during the operation of a UAV as an example.
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Fig.1 Risk decision analysis process
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Tab.2 Loss value and its meaning
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Fig.2 Fanlt tree of error information generated in data link communication
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Tab.3 Likelihood information and acquired prior failure rate data
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Tab.5 Events and their posterior distribution under a conjugate

prior correction

EL ILHESES N )G 56 A
MLER L P B RER 3K Gamma( 1,10 692.308)
BLER L 5 B 2o sk Gamma(2,3 111.111)
I LB KRB Gamma(1,6 333.333)
I L B2 sk Gamma(2,2 200)
BLEE U PBE KR sk Gamma( 1,86 333.333)
BLEE U P B sk Gamma(1,15 500)
T U PBERER AL Gamma( 1,79 923.077)
LRI EE S TER Gamma(1,13 309.278)

WK i85 3000 LIk B DIV
LRI oy =T ey
BLER L e BORERAL 1.30 0
B L e B A 9.00 1(1 500)
HbIHT L BORERAL 3.00 0
HbIHT L i B AL 10.00 1(1 200)
BLEL U BB AL 0.12 0
BLEL U e B izl 0.80 0
Mt U B R AL 0.13 0
M U i B AL 0.97 0
HA, ()i Gamma pRES .
2)3F s de sk

S IR e P A B 20 A A IR AR R AR

SEHESER A o XPBOEZS AR B L R B T

fan=—-1

AoV 2w
T s A o 5351 R 28 B AN BB AR 22 o AT SC
HR[15], 25 S 4% B00E 25 (Lognormal ) 43 A 22 15 24N

24 P

_(nA-p)

x4 EHRFFERABIERITER S

Tab.4 Events and their non—conjugate prior distributions
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Fig.3 Probability density diagram of top event failure in three cases
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Fig4 Kernel function distribution diagram of top event failure

probability and safety quantitative objective in three cases
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Tab.7 Loss value corresponding to a natural state and decision action
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