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Strategic Flight Conflict Resolution Based on
an Improved NSGA- I Algorithm

XU Man, HU Minghua, ZHANG Ying, JIANG Hao
(College of Civil Aviation, Nanjing University of Aeronautics &. Astronautics, Nanjing 211106, China)

Abstract: An improved non-dominated sorting genetic algorithm [[ (NSGA-1l ) for solving the large-scale
optimization problem of trajectory planning in the strategic stage is designed. Under the framework of the
classic NSGA-1l , an adaptive crossover operator and an adaptive mutation operator are used to accelerate the
convergence speed of the algorithm and improve the quality of the solution, and an evaluation index to
measure the pros and cons of the Pareto solution set is given. Considering the introduction of large-scale four-
dimensional trajectories inevitably increases the complexity of the problem, this paper proposes an effective
strategic conflict resolution model, which aims to minimize the number of potential conflicts and the cost of
conflict resolution. Using 1 472 flights during peak hours of China’s airroute network for example
verification, the proposed algorithm is compared with the classic NSGA- 1l algorithm and MOEA/D. The
experimental results show that the improved NSGA-II algorithm has a better optimization effect, can
effectively resolve the conflicts between aircraft and produce less trajectory amendment costs.
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Fig.2 Flow chart of population initialization
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