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Abstract

The quality of flight program design directly affects the flight safety, efficiency and capacity of the
terminal area, so the evaluation of flight program is very important. In this paper, the evaluation
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index system of flight procedures is established from the aspects of safety, economy, complexity of
controller command and environmental impact. In view of the difficulties in data acquisition
technology, low reliability and high cost of some indicators, the type of indicators involves deter-
mination, interval, language and random variables. Aiming at the problems that the existing eval-
uation methods can not deal with the determination and uncertainty of some indexes well, as well
as the contradictions, conflicts and opposites among indexes, by integrating set pair analysis, ex-
tension matter element theory and TOPSIS method, the evaluation models of extension TOPSIS
and set pair analysis considering mixed indexes are constructed. In this method, all index types
were converted into relation numbers. On the basis of calculating the extended relation number
distance between the matter elements of each flight program and the matter elements of positive
and negative ideal programs, the relation number closeness degree of each flight program was
obtained. Finally, taking the flight program design of a airport as an example, this paper analyzes
the influence of different connection number value range on the sequencing of multiple flight
programs, and compares it with the traditional model, so as to verify the rationality and effective-
ness of the model.
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Figure 1. Connection number distance
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Table 2. Mixed indicator variables converted into interval variables
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Table 3. Flight procedure evaluation index and its value
2 3. KITREFIENIERRERE

YRS

M,

M,

M3

M,

$5ki —
C12 7 9 8 8
Cio [0.93,0.98] [0.97, 0.99] [0.91, 0.94] [0.89, 0.94]
- Cis 2 1 1 2
Cua (840, 21) (625, 12) (622, 19) (600, 10)
Can [1, 1.4] [2,2.3] [3,3.4] [15,1.8]
Cx» [8.8,9.4] [5.9, 6.3] [6.2,7.4] [7.9,8.1]
Cas [6.9,7.2] [5.8,6.2] [9.5,9.8] [7.5, 8.6]
« Co4 [0.78,0.81] [0.74,0.76] [0.83,0.85] [0.79,0.81]
Cos (0.4,0.01) (0.6,0.012) (0.5, 0.008) (0.6, 0.01)
C6 [30, 36] [27, 31] [21, 23] [25, 30]
Ca1 (8.8,0.5) (6,0.3) (8.2,0.4) (7.9, 0.4)
03 Cn [0.1,0.4] [0.7, 1] [0.4,0.6] [0.2,0.5]
Ca1 58 I 58 LIYSE
Ca2 Bar 7 By —f&
“ s el % % — i
Caa 33 Bt — B 4
Cs1 [66, 71] [42, 50] [55, 63] [51, 56]
Cs2 [8.7,9.4] [5.8,6.2] [7.7,8.2] [7.7,8.4]
‘s Cos (10, 0.3) (6.9,0.1) (7.8,0.2) (6.2,0.1)
Css [0.8, 1] [0.4,0.6] [0.4, 0.6] [0.4,0.6]
Table 4. Standardized extension matter element and weight extension matter element value
4 pREN TR T R E AR TTEVE
LA W/ M, M, M, M
C12 0.041 + 0.007i 1+0i 0.7778 + Qi 0.875 + 0i 0.875 + 0i
C12 0.068 + 0.007i 1.0437 + 0.0157i 1.071 — 0.008i 1.0109 + 0.0053i 1+0.0162i
“ C13 0.038 + 0.006i 2+ 0i 1+0i 1+0i 2+0i
Cus 0.152 + 0.01i 0.6458 — 0.0268i 0.8411 — 0.0202i 1+0i 0.9042 — 0.0169i
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Bk
Co1 0.03 + 0.008i 1-0.0357i 0.5581 + 0.0288i 0.375 + 0.0221i 0.7273 + 0.0227i
C22 0.003 + 0.006i 0.6264 +0.0119 1 - 0.0476i 0.9048 — 0.094i 0.7081 — 0.0104i
Ca3 0.0545 + 0.0095i 0.8511 + 0.0031i 1-0.0081i 0.6218 + 0.0058i 0.7547 + 0.0045i
« Co4 0.028 + 0.004i 1.06 + 0.0058i 1+0i 1.12 - 0.0016i 1.0667 — 0.0009i
Cas5 0.031 + 0.003i 1-0.014i 0.6667 + 0i 0.8 + 0.0092i 0.6667 + 0.0063i
Co6 0.048 + 0.006i 1.5 + 0.0652i 1.3182 + 0.0296i 1+0i 1.25 + 0.0543i
Ca1 0.018 + 0.003i 0.6818 — 0.0119i 1+0i 0.7317 + 0.0023i 0.7595 — 0.0013i
“ Cs2 0.011 + 0.004i 1+0i 0.2941 + 0.1059i 0.7143 + 0.0857i 0.7143 + 0.0857i
Ca1 0.02 + 0.002i 1.8 —0.1333i 1.8 —0.1333i 1.8 - 0.1333i 1+0i
Ca2 0.044 + 0.006i 2.3333 -0.3333i 1+0i 2.3333 -0.3333i 1.6667 — 0.1667i
04 Cu3 0.059 + 0.002i 2.3333 -0.3333i 1+0i 1+ 0i 1.6667 — 0.1667i
Cag 0.077 + 0.012i 1.8 —0.1333i 1.4 -0.0667i 1+ 0i 1.8 —0.1333i
Cs1 0.048 + 0.004i 0.6934 + 0.0108i 0.8482 — 0.0149i 1+0i 0.8879 + 0.005i
Cs2 0.095 + 0.004i 0.663 — 0.0034i 1+0i 0.7547 + 0.0014i 0.7453 — 0.0072i
s Cs3 0.05 + 0.003i 0.62 — 0.0237i 0.8986 + 0.0042i 0.7949 — 0.0211i 1+0i
Csq 0.065 + 0.003i 0.5556 + 0.0444i 1+0i 1+0i 1+0i

Table 5. Calculation results of positive and negative extension distance and proximity degree of each flight program
F 5 KMTREFARNEATHAERSWMLETEER

M; M. M3 My
L 0.2990 — 0.0697i 0.4171 — 0.1525i 0.4234 — 0.1517i 0.3223 - 0.1428i
L, 0.3322 — 0.0848i 0.2172 — 0.1008i 0.2485 — 0.0519i 0.2946 — 0.1147i
D 0.5263 + 0.1189i 0.3425 + 0.2034i 0.3698 + 0.1552i 0.4776 + 0.2176i
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Figure 2. The influence of the change of connection degree i on the closeness and ranking of the flight program
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