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Optimization of refueling docking trajectory for multi-UAYV formation

WANG Yuyan', ZHANG Wenhao', CHAI Yong', YUAN Zelan®, LIANG Yihua'

1.Key laboratory of Aviation Aerodynamic Numerical Simulation, Aeronautical Computing Technique Research Institute,
Xi'an 710065, China;

2.Key Laboratory of Aeronautical Science and Technology for Airborne Ballistic Computer,
Aeronautical Computing Technique Research Institute, Xi’an 710065, China

Abstract; Aiming at the optimization of autonomous docking trajectory of unmanned receiver in the in-flight refue-
ling, a high-precision computational fluid dynamics method was used to calculate the dangerous area behind the re-
fueling aircraft as the obstacle in the flight environment in the docking trajectory planning. An improved ant colony
algorithm is proposed, which uses reverse learning to form a better initial population and greatly improves the con-
vergence speed of the algorithm. Then the weight of the two cost functions of track safety and track distance is adap-
tively adjusted by using the fuzzy control, and the track distance is shortened on the premise of keeping the flight
safety of the oil receiving aircraft. The simulated results show that the improved ant colony algorithm can realize the
autonomous docking trajectory planning of single unmanned oil receiver and multi-aircraft formation refueling, and

has higher track safety and faster convergence speed than the traditional ant colony algorithm.

Keywords: aerial refueling; autonomous docking trajectory optimization; improved ant colony algorithm; inverse

learning; adaptive weighting
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