55 56 4565 6 1) Moal it & it KR ¥ o ik Vol. 56 No. 6
2024 4 12 H Journal of Nanjing University of Aeronautics &. Astronautics Dec. 2024

DOI:10. 16356/j. 1005-2615. 2024. 06. 002

8 M7 WL - % - 478 3 05 EL AR R 5

AR, I FE BN ] Fifm
(LA MR K p R A M R 5 4 1 T S 6 =, Bt 2111065 2.5 A 2s L K K R Be
Bt 2111065 3. v R M AS JJ RIVLIG & 4 51817 TR RS b JE st 101318)

WE: WP @BITH R S BT TRAR L RBATIHIL, EAY A4S B R W ATR T, 0L 9 847 R A = F
Sl W 4B AT A R B AGLE R B, 423 T — A & T Nagel-Schreckenberg (NS) 7T 8L B b AL 64 AL 35 3 8 35 47 4L
A, Bp Alirport surface operations model (ASOM). ASOM # & 7 4 R % BBATHEA R EH L5 = RAENY
5@ R AT AL, T A EZ B @ R BT BRATE AR EMAT RS MR, S MY
I8 S ERREBEAREHEBITEIR, FRL BT W58 "R A &R RN EZEFRIG 6 L EMN
% LM BT VA R 3% X B B A8 & B AL( Automatic dependent surveillance-broadcast, ADS-B) £ 4% # 47 £ 4 547,
AR L A FEiE AT 0 W 208 69 9% £ F 3% 15 (Average magnitude of error, AME) /T 6% ,3E8 T ASOM 7 A
G %) B\ B AT,

KB & P 3B F A LI I @ SR AL LI B S AL PR AL

FESES: V355 XEKFRERD A X E %S :1005-2615(2024)06-0994-08

An “Aircraft-Vehicle-Surface” Traffic Simulation Model in Complex Airports

SU Jiaming"**, HU Minghua"?, YIN Jianan"**, LIU Yingli'*

(1. State Key Laboratory of Air Traffic Management System and Technology, Nanjing University of Aeronautics &.
Astronautics, Nanjing 211106, China; 2. College of Civil Aviation, Nanjing University of Aeronautics &
Astronautics, Nanjing 211106, China; 3. Engineering Research Center of Airport Safety and Operations,

Civil Aviation Administration of China, Beijing 101318, China)

Abstract: Airport surface operations involve multiple operational entities and complex operating
environments. Given its relatively fixed structure, the airport surface has gradually become a bottleneck area
for improving the efficiency of air traffic network operations. This paper proposes an airport surface operations
model (ASOM) based on the Nagel-Schreckenberg (NS) cellular automaton. ASOM considers four aircraft
operational characteristics and the cooperative operational mechanism between vehicles and aircraft. It
accurately characterizes the aircraft taxiways and vehicle operation path structures while providing high-precision
“aircraft-vehicle-surface” coordination simulation. Case studies are conducted using real airport structural data
and surface monitoring data from Shenzhen Bao’an International Airport, and the average magnitude of error
(AME) between the simulation results and the real operational data is less than 6%, demonstrating the
accuracy and applicability of ASOM in depicting airport surface operations.
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