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Study on Algorithm for Rerouting Based on Historical Data
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Abstract: Rerouting is an important strategy to deal with bad weather, military activities, traffic flow control and other emergency situations in
the process of flight operation. An improved rerouting algorithm based on mining features of historical radar data is proposed. Firstly, rerouting-
constraints are established by taking the economy, security, route features, and the impact of traffic flow and capacity into consideration. A rough
process is made to select the optimal rerouting zone and possible key-point sequences which meet those constraints for rerouting. The routes dur-
inghistorical flight operations are analyzed by the positions of historical flights. Combining with the flights whose plan path contain the given
route, a utilization representation is proposed to select the preferred key point. Then, the optimal key-point sequence is obtained by analyzing its
utilization from historical radar data. Taking the velocity vector as the modeling object, the machine learning algorithm is used to mine the flight
pattern of the route segment. Gaussian Mixture Model is applied to model the distribution of velocity, and Markov chain Monte Carlo is used to
predict the velocity sequence during rerouting. Finally, the whole rerouting path is planned by kinematics equation with constant acceleration
rules. The application of a large-scale traffic management system demonstrates the high practicability ofthe proposed algorithm with considering
the actual operating conditions of flight. The proposed approach can also predict the trajectory of rerouting flights, which provides the data sup-
portfor the air traffic flow management in the rerouting path areas. Therefore, the rerouting issue of flight can be solvedreasonably and efficiently.
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