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An Evaluation Method of Clearance Obstacles Based on the
Prediction Model of Aircraft Position

WU Peng, CHONG Xiaolei™ , GENG Hao

(Aeronautical Engineering College, Air Force Engineering University, Xi’an 710038, China)
Abstract: On the basis of aircraft coordinates calculated by latitude and longitude conversion, this paper utilizes
the BP neural network for predicting the spatial position of aircraft in accordance with the acceptable level of safety
5X10"? put forward by the International Civil Aviation Organization. On the basis of observing the longitudinal
deviation distribution law, it is assumed that it conforms to the Gumbel distribution and the K-S test method is
used for verification. The verification result is then adopted to build a collision risk model for risk assessment of
obstacles height in airport clearance. The paper provides a new way to evaluate clearance condition for selecting air-
port location and administrate obstacles in airport clearance.
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Fig. 1 Flight path during takeoff
1 T A B RSB s TR 1 i B AN HAT
B S 1) 0 A1 RLARE S B EE Xk G 1) s % 0 A L AR R AT
WS 18] 2 DR 22 205 P e e i hb B 27 A TRAT SR
VNIINE 2 € S N R N DR A R TSP N
LT 2 AT R RN XOZ S i 57 8 1 73 A
0L B rp XA R Y BCE S Dy — 20 km £ 20 km,
BV 23 XA B T
1.01
8.0
6.0
£ 4o}
N

20

0.0

70.2 1 1 1 1 1 1 1 1 1 J
-25-20-15-10-5 0 5 10 15 20 25
X/km
2 XOZ F1is g il
Fig. 2 Movement of XOZ plane
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Fig. 3 Prediction of movement in XOZ plane
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Tab. 1 Statistics of Z for different X

X Z o7 ZHb  ZHae H

1 000 35.58 5.63 4.15 38. 14 1
1600 66.18 5.58 4.17 68.67 1
2 200 95.49 4. 89 3.77 97.65 1
2 800  123.94 5. 81 4. 66 126. 51 1
3 400 156. 46 6. 80 5. 47 159.52 1
4000  194.54 9. 60 7.60 199. 07 1
4 600  227.36 10. 68 8.32 232.21 1
5200 271.11 10. 83 9.19 276.19 1
5800  306.26 12.98 10. 11 312.11 1
6 400  340.57 14.65 11. 25 346. 87 1
7000  385.03 12. 42 9. 89 390. 16 1
7600  412.69 13. 06 10. 36 418.51 1
8 200  448.21 13.11 10. 05 454. 43 1
8 800  482.74 11.59 9.18 487. 74 1
9400  506.21 12.43 10. 10 512.45 1
10 000 531.33 11.76 8.82 536. 40 1
10 600  548. 81 10. 68 8.56 563. 50 1
11 200 580. 32 12.17 9. 90 585.63 1
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Fig. 6 Coordinate system of collision risk model
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Fig. 7 Simple obstacle model production
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Fig.8 Complex obstacle model production
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