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Identification of Key Flight Conflict Nodes Based on
Complex Network Theory

WU Minggong', WANG Zekun®, GAN Xusheng', YANG Guozhou', WEN Xiangxi'

1. Air Traffic Control and Navigation College, Air Force Engineering University, Xi’an 710051, China;
2. Troops 32211 of the PLA, Yulin 719006, China

Abstract ; The air traffic density in the terminal area is high and the traffic situation is relatively complex by the de-
velopment of aviation, which brings great challenges to controller. In order to understand the flight situation and
provide decision basis for controllers, this paper proposes a key flight conflict nodes identification method based on
complex network theory and Analytic Hierarchy Process ( AHP ) -entropy weight method. Firstly, an aircraft state
network is established with aircraft as nodes and Airborne Collision Avoidance System ( ACAS) communication rela-
tions as connecting edges. On this basis, four parameters, node degree, node weight, clustering coefficient and be-
tweenness, are selected as evaluation indexes of node importance, and the weight of each index is determined by u-
sing AHP. And entropy weight method is introduced to revise the results. Node importance is calculated through
multi-attribute decision-making method to determine key conflict aircrafts. The simulation and experiment on the ar-
tificial network and the aircraft state network of a certain day in the terminal area of Kunming Changshui Airport
show that the method proposed in this paper can identify the key flight conflict nodes in the aircraft state network,
allocate the selected node deployment can effectively reduce the complexity of the aircraft state network, can

provide reference for air traffic control services ( ATCS) , and reduce the allocation difficulty of controller.

Keywords: complex network ;aircraft states network ; key nodes ; multi-atiribute decision-making
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