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Large-scale trajectory optimization based on air traffic complexity
WANG Hongyong" ", HUANG Jiawen', JIANG Gaoyang', ZHONG Fengwei’

(1. College of Air Traffic Management, Civil Aviation University of China, Tianjin 300300, China;
2. Operations Management Center, Air Traffic Management Bureau.CAAC, Beijing 100000, China)

Abstract: This work provides a large-scale trajectory optimization approach based on air traffic complexity to
balance the overall airspace situation under the trajectory-based operation mode. It uses real operation data simulation
to verify its effectiveness and optimization effect. Firstly, an air traffic complexity calculation model is constructed
based on the potential interaction relationship between flights. Secondly, a multi-objective large-scale trajectory
optimization model that meets the operational requirements of air traffic control is constructed based on the air traffic
complexity calculation model, and a high-quality genetic solution algorithm is proposed. Finally, using the national
flight operation data from June 2019, a simulation simulation of air traffic complexity-based trajectory optimization is
performed, and a comparison between conflict-free trajectory optimization and air traffic complexity-based trajectory
optimization is conducted. Conflict trajectory optimization is compared and analyzed. The simulation results show that
the proposed method can resolve 93.74% of potential conflicts. Compared with conflict-free trajectory optimization,
its optimization scheme exhibits less air traffic complexity fluctuations when facing environmental perturbations such
as waypoint waiting and area bans. By adjusting 21.11% of the flights, it can reduce the average complexity of each
time period by 24.98% on average, and the overall average complexity of the whole day is reduced from 120.52 to
72.82.

Keywords: air transportation; large-scale trajectory optimization; genetic algorithm; air traffic complexity;

trajectory based operation

Received: 2024-01-30; Accepted: 2024-05-31; Published Online: 2024-06-19 14:30
URL: link.cnki.net/urlid/11.2625.V.20240618.1501.003
Foundation item: Key Program of Tianjin Science and Technology Plan (21JCZDJC00840)

* Corresponding author. E-mail: hy wang@cauc.edu.cn


link.cnki.net/urlid/11.2625.V.20240618.1501.003
mailto:hy_wang@cauc.edu.cn

	1 空中交通复杂度计算模型
	2 大规模航迹优化及求解模型
	2.1 问题描述
	2.2 模型建立
	2.3 改进的遗传算法求解方法

	3 计算结果对比与分析
	3.1 全国空中交通复杂度计算结果与分析
	3.2 基于复杂度的航迹优化有效性验证
	3.3 航迹优化结果与分析

	4 结　论
	参考文献

