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Planning method for airport support vehicle collision avoidance
operation path based on dynamic priority
Bao Danwen!, Yao Xinyu!, Liu Jianrong?, Chen Zhuo!, Zhou Jiayi!

(1. College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing, 210016, China; 2. School of Transportation and Civil Engineering,
South China University of Technology, Guangzhou, 518055, China)

Abstract: To enable conflict avoidance operation planning for support vehicles in complex environments, a
dynamic priority classification method has been proposed. This method prioritizes conflict avoidance based on
two levels of operation efficiency and risk. Additionally, a conflict avoidance operation planning model has been
established, along with a two-stage algorithm for global path optimization. A low time complexity conflict
detection method has also been proposed to ensure accuracy while solving large-scale complex problems quickly.
Experimental results show that the proposed model can reasonably plan vehicle conflict avoidance paths, with the
two-stage algorithm based on dynamic priority strategy proving to be more effective in both large and small scale
scenarios. Compared to the fixed-priority-based two-stage algorithm, the proposed approach improves conflict

point reduction by 7.6% and reduces the vehicle-aircraft conflict ratio by 7.5%.
Key words: Air transportation; Operation path planning; Conflict detection; Mixed integer programming model;
Dynamic Priority
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(b) Type of conflict between vehicle and aircraft
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Fig.1 Main types of traffic conflict in the apron area
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Fig.2 Vehicle-to-vehicle conflict detection
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(a) Satellite remote sensing map of Lukou Airport
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(b) Node topology diagram of Lukou Airport

Fig.5 Schematic diagram of the scene setting

4.2 LS

N T B8 UE P B B SRR AE S B B R AR A
E B AR AR A I B ik 43 16 % 551 (Genetic - Algorithm,
GAE X ELBIE s 75 PP Ak Jid S mes By B 3 45 42
ARl SR R[] 5 A0 5 2 SR (Priority: Conflict Relief
Strategy, PCRS){E Xt LU S s i ik A SCAL 1 el
PP IRAS I T 95 A R, SR AR G v SR A 7 v AN
SCHE R R R U Vs, R B AR PR
GA-PCRS it HL S, FOERHIEIER 1 Fis.

* 1 EEREBRYFE

43 TELZER

R 8 ML 37 S B v U6 AR ~F- 06 TR 1 £ B D B &
(N~ SRR AR AE(A) NS EE, X
SR TR, Hd S1-S5 AN, L1-L5 A
KBS . NS, RERIEL £ =R 100
DL, ZE50 18 FBCRAE 12 3 18 #; KBS,
{REVEMP AR FE 150 2 200 4N, ZEH A% F B0 AE 30
% 16 §i. Ry T HHB PR ERAM ).
FVRIBHER(T ) BARAS T (A 5 22 o8 i 45
HERULBRAESE, HLRR). EWRE
PO B DL PRI ST, F Y, R0R) R
e P (P AL 5 v 5 sk 20 P 250 2 i DA 4 i v o 28

Tab.1 Algorithm and policy characteristics table N e o
i AIHOR D ) 8

¥ - N Bt il ok 5 E4T YR bk
Sk oKl TR ﬁ‘:'j%:fa*ﬂ‘m%n%Elﬂéa%ﬁﬂiéﬂ“io‘/Jén ‘

P &Gk S 0 25 L, %Jﬁﬂﬁﬁ‘ﬁ%ﬂﬁ?lﬁﬁkﬂﬁﬁﬁlﬁﬁ%ﬁ?, Z3'd

- s . . X I SRS 1] 1% B N 3600 5 o WA B [
CAPC itk SRR Rl ORBETIR By 3600 5. It BLAERT
IAGA ARG SR, P25 Fad N o HARITFHEER
Doons  HTIE EERDEEHERSAR A L 2.

2 BHIxtteER
Tab.2 Example comparison results

b=, N y IAGA-DPCRS GA-PCRS P
% 5 M/s Tis L% Y, D/% M/s /s L/% Y, D/% /s

S1 80 12 7264 1684 11%  0.15 15% 7721 1841 10% 0.21 10% 3482

S2 80 15 7183 1618 10%  0.20 20% 7640 1813 12% 0.20 15% 3421

S3 80 18 7295 1716 14%  0.32 18% 7756 1887 12% 0.22 10% 3582

S4 90 15 7164 1221 12% 034 22% 7626 1369 10% 0.24 14% *

S5 90 18 7452 1532 17% 040 21% 7956 1608 12% 0.30 16% *

L1 140 30 10321 2885 41%  0.64 36% 13532 3057 37% 0.51 28% *

L2 140 33 10248 2742 36%  0.63 40% 13298 3021 35% 0.52 32% *

L3 140 36 10629 3031 41%  0.65 39% 13746 3309 40% 0.53 30% *

L4 180 33 11242 3150 45%  0.82 40% 14683 3372 44% 0.74 29% *

L5 180 36 11137 3314 44% 0.89 41% 14557 3514 42% 0.82 32% *
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Fig. 6 Comparison of index results
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