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Tab. 1 Maximum value sample of rolling angular velocity w,

F 5 HEAE

1-8 21.96 36.40 47. 66 29.32 31.89 27.54 9.73 37.71

9-16 10. 88 20. 09 9.68 25.81 50. 20 43.10 36. 09 40. 61

17 -24 34.21 31.37 27.19 47. 65 9.52 16. 83 30. 30 14. 89
25 -30 35.22 15.50 41.59 11.91 47.29 28.75
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Tab.2 Double dimension array
2 FEAAH
1-5 (9.52,1/31)  (9.68,2/31)  (9.73,3/31)  (10.88,4/31) (11.91, 5/31)
6-10  (14.89,6/31)  (15.50,7/31)  (16.83,8/31)  (20.09, 9/31) (21.96, 10/31)
11-15  (25.81, 11/31) (27.19, 12/31) (27.54, 13/31) (28.75, 14/31) (29.32, 15/31)
16 -20  (30.30, 16/31) (31.37,17/31) (31.89, 18/31) (34.21, 18/31) (35.22, 20/31)
21-25  (36.09, 21/31) (36.40, 22/31) (37.71, 23/31) (40.61, 24/31) (41.59, 25/31)
26-30 (43.10,26/31) (47.29,27/31) (47.65,28/31) (47.66,29/31) (50.20, 30/31)
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Fig. 2 Fitting picture of extreme value sample
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Fig. 3 Fitting cure under different probability coordinate transformation
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Tab. 3  Fitting effect under different probability coordinate transformation

47 5 Pl ivg s ERET

XG0 5 0. 002 9.89
LR 0K 0.004 4 12. 66

Pareto 43 1fi 0.016 2 16. 89
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Application of Extreme Value Theory on Flight Safety
Evaluation of Flight Control System for Aircrafts

ZHANG Tian, PAN Tian —feng, ZHANG Rong

(School of Aeronautics and Astronautics Engineering, Air Force Engineering University, Xi’an 710038, China)

Abstract: Fly — By — Wire (FBW) system is safety — critical system for flight safety. Regarding safety evaluation
problem of FBW system, flight risk small probability event evaluation method based on Extreme Value Theory
(EVT) after flight control system# failure is proposed. Step of evaluating flight risk based on EVT is summarized.
By contrasting the fitting effects under different coordinate transformations, the result shows that double negative ex-
ponential is the best method of approaching extreme value distribution of type. Taking flight safety evaluation after
execution failure of one aircraft for example, probability of unsuccessfully eliminating the failure for the pilot and
the integrated flight risk are calculated. According to flight risk in military standard, this aircraft can satisfy the
safety requirements. Then an available method of evaluating safety of aircrafts”flight control system is proposed.
Key words: EVT; flight safety; safety evaluation; flight control system



