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Fig. 1 Schematic diagram of the aircraft movement process
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Fig. 2 Three-dimensional speed barrier conflict detection model
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R A B C D E F
A 2582 3779 3841 3873 3930 4028
B 3779 4836 5229 5445 5580 5643
C 3841 5229 5589 5790 5832 6186
D 3873 5445 5790 5870 5995 6223
E 3930 5580 5832 5995 6103 6252
F 4028 5643 6186 6223 6252 6365
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Complex network-based air traffic complexity analysis in TBO
PENG Yating"*, WEN Xiangxi"*, WU Minggong"” ", YANG Zhiwei’, WANG Nan’

(1. Air Traffic Control and Navigation College, Air Force Engineering University, Xi’an 710051, China;
2. National Key Laboratory of Air Traffic Collision Prevention, Xi’an 710051, China;
3. Unit 93160 of the People’s Liberation Army of China, Beijing 100800, China)

Abstract: Since the complex network constructed based on the unified spacing standard does not take into
account the differences in aircraft type operation, it cannot meet the refined requirements of air traffic complexity
analysis under trajectory based operation (TBO). A complex network-based air traffic complexity analysis model is
suggested as a solution to this issue in order to differentiate between various aircraft types. In order to create an
aircraft precision protection zone and optimize the foundation for identifying the aircraft related edges in the flight
conflict network, a lateral flight safety interval calculation model is first developed for various aircraft types. Based on
the information on aircraft heading and speed, the flight conflict judgment focuses on different performances and
status of aircraft, so that the flight conflict network can be closer to the operation mode of TBO. The findings
demonstrate that the model can improve the operational efficiency of the airspace, decrease the complexity of the
airspace, lessen the workload of controllers, improve the horizontal separation criteria between aircraft, and give
aircraft more freedom to select the best course on their own than the previous flight conflict network.

Keywords: flight conflicts; complex networks; trajectory based operations; horizontal separation criteria;

protected area model
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