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Safety risk assessment model for civil aviation flight phase based on
BP neural network
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(Graduate Faculty, China Academy of Engineering Physics, Beijing 100088, China)

Abstract : This research built a flight phase safety risk assessment model basing on Back
Propagation(BP) neural network. By using MATLAB software and flight data of A320, the training and
verification of the model were realized, and the errors were acceptable. The results shows that the model is
capable of predicting the possible risk in a flight phase. Moreover, the flight phase safety risk assessment
system can provide scientific solutions and can be taken as a tool, which facilitates not only the
management regarding flight safety for an airline company, but also the role in flight supervision for the
civil aviation administration.
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Tablel Typical input vectors
ltitude/ft distance/ air speed descend rate itch/(e e localizer dev glide slope dev ind/©
altitude, istance/nm /(x 1.852 m/h) (ft/m) pitch/(°) roll/(°) Jddm /ddm wind/(°)
3000 9.11 140 -752 3.9 0 0.010 -0.005 -13
200 6.14 123 -590 5.3 0.9 -0.008 -0.003 -11
1004 3.18 132 -832 2.5 1.9 0.066 -0.012 -35
500 1.56 127 -752 3.2 -0.3 0.040 -0.021 -28
400 1.25 129 -740 2.5 -0.9 -0.025 -0.014 -41
304 0.96 130 -732 1.8 -0.3 -0.025 -0.010 -15
204 0.67 128 -724 1.8 0.9 0.030 -0.045 -11
100 0.32 126 -214 3.2 1.3 -0.005 -0.039 -34
56 0.21 128 -511 4.9 -0.3 -0.066 -0.073 -47
44 0.18 128 -210 5.6 -0.3 -0.051 -0.027 -46
28 0.11 128 -208 4.9 -1.3 -0.020 0.080 -61
12 0.07 127 -207 35 -1.3 -0.005 0.139 -46
0 0 126 -205 4.6 13 -0.015 0.155 -61
. wind speed . . heading dev
altitude/ft /(x 1.852 km/h) flap N1 left/(%) N1 right/(%) AIT A/P landing gear 1)
3000 11 3 43 42 1 1 1 4
200 15 6 51 51 1 1 1 5
1004 10 6 40 40 1 1 1 3
500 10 6 43 43 1 0 1 4
400 11 6 55 55 1 0 1 3
304 12 6 45 44 1 0 1 6
204 8 6 43 43 1 0 1 3
100 8 6 53 53 1 0 1 3
56 9 6 54 53 1 0 1 3
44 9 6 54 53 1 0 1 3
28 8 6 53 51 0 0 1 3
12 8 6 49 45 0 0 1 3
0 9 6 41 40 0 0 1 3
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Table2 Output vectors
VNI N flight . . scene Crews resource decision-
Z3 5 3 Z EL : ;
7;: g élﬁ%i 94: il gl éffﬁ E/] BP }E}%l M 2% )F% theory pilot skill consciousness management making
BRI RRE b, B TewEE, BESRN 283333 3.16667 3.166 67 2.33333 3.000 00
0~9 3L 10 4%, 5 E BN XS, 4 260000  3.00000 3.000 00 2.800 00 2.800 00
PR, S22 R ) XU RS /]S, e ARk 2.500 00 2.33333 2.500 00 2.500 00 2.33333
% . ﬁ*ﬁ *E&z%%ﬁ@}ﬁiﬁﬁ X‘Tﬁ% EI/‘J 2.800 00 2.800 00 3.000 00 3.000 00 3.000 00
b
= iHZ‘ %;{kﬁﬂ;ﬁt ﬂz m. , b ﬂ’ﬂz %\ éﬁ% 5 ;; bF: Hj( 2.000 00 1.857 14 2.000 00 2.142 86 2.142 86
N .- X M 3.250 00 3.750 00 3.500 00 3.500 00 3.750 00
DUAH BB X KR PP AG R R HEAT B I, B
N — L S \ - 2.600 00 2.400 00 3.000 00 3.000 00 2.600 00
IO 45 RS L PRR OO — BT . A B
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- = - - = Ay - - e 2.857 14 3.000 00 3.000 00 2.857 14 3.142 86
(ﬂu [zl 3) ’ &Eﬂ‘ﬁfk%{’f*ﬁﬁ H(J llﬂ% ’ E&L‘?H 2.166 67 2.83333 2.83333 2.666 67 3.000 00
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Fig.3 Flight phase-safety-assessment system
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