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Abstract:Flight procedure designers refer to the International Civil Aviation Organization (ICAO) Regulation
8168 from the perspective of flight safety and a few economic indicators. However, flight procedure designers
rarely considers the needs of different users involved. Furthermore, the evaluation system of the flight
procedure is mainly based on the experience of experts, which leads to a lack of the analysis of objective
factors. In this paper, a novel evaluation system of flight procedure that combines neural networks with the
entropy method is proposed to satisfy the four users involved in the flight procedure. Firstly, the demands of
the flight procedure users, such as pilots, civil aviation controllers, military air traffic controllers, and airports
and urban planning departments are analyzed. Secondly, to satisly the needs of these mentioned users, a

three-level evaluation index system for flight procedures is established. Thirdly, the subjective weights
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obtained by the neural network computation and the objective weights calculated by the entropy method are

fused to achieve a comprehensive subjective and objective weight evaluation system by using the game theory

framework. Finally, based on the departure procedure of a military and civil aviation airport in western China,

the evaluation system is verified. In addition, the suggestions are proposed for the improvement of the

procedure. The flight procedure that integrates the needs of multiple users will further improve the efficiency

of air flights under the conditions of limited airspace resources, and reduce delays.

Key words: traffic transportation; flight procedure design; evaluation system; neural network; entropy
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based on multi-user requirements
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Table 4 Indicator data and scoring
KITEFTE Xy X X Xu X X Xa X» Xy Xy Xy Xy X X KBRVES
1 025 0 1.00 055 089 1 067 067 100 1 0 0 0.74 0.36 7.1
2 000 0 1.00 0.31 061 0 033 067 100 1 0 1 077 043 6.8
3 075 1 025 0.66 079 1 000 0.33 033 1 1 1 0.83 0.22 8.7
4 075 1 025 0.67 033 1 033 067 067 0 0 0 049 0.63 7.8
5 1.00 1 075 095 026 0 1.00 1.00 067 1 0 0 0.83 018 8.0
96 075 1 075 018 044 1 0.33 0.33 1.00 1 0 1 047 0.69 8.3
97 .00 0 075 086 070 0  0.33 033 033 0 1 0 077 088 6.2
98 1.00 1 050 033 085 0 067 067 067 0 0 1 0.38 0.75 6.9
99 050 1 025 020 037 1 067 067 067 1 1 0 0.62 0.59 7.2
100 1.00 0 1.00 043 079 1 1.00 067 0 1 0 0 080 0.82 5.8
R ig | —HEREBN—E R R TEAREEAS B AT VA — AL AL B 5 4 5 AL 1S
E z B B AL AL, 15 21 1 B A I SR
E 4 5 A G SCHR™ 2 B AT R IR 2 B 40
=l i M TATRRE AN S 5 5 5 K 6 PR

2 14 26 38 S0 62 74 8 98
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Pl 3 2 I 6 T A % L

Fig.3 Comparison of predicted values by neural networks
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Table 5 Weight of evaluation metrics

b ?MZ{M%@WE WiAGERE TR AN
@

; W, HERE o)
X 0.070 0.073 0.076
X 0.078 0.066 0.077
X, 0.069 0.081 0.075
X, 0.057 0.069 0.060
X, 0.078 0.069 0.065
X, 0.079 0.070 0.075
X, 0.075 0.077 0.079
X, 0.065 0.083 0.078
X 0.060 0.052 0.057
X, 0.075 0.060 0.069
X5 0.077 0.071 0.078
X, 0.076 0.064 0.070
X, 0.063 0.066 0.065
X., 0.073 0.078 0.076
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Table 6 Assessment of grading schemes
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Fig.4 Bilingual military-civilian shared-use airport in west-

ern region: Runway 04 RNAV departure procedure
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Table 7 Indicators for departure procedures on runway
04 at a joint military-civilian airport in the

western region
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