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Research on Trajectory Tracking Control Method of a Morphing Aircraft

Ming Ruichen, Liu Xiaoxiong, Wang Lei
Northwestern Polytechnical University, Xi’an 710072, China

Abstract: Trajectory tracking plays a crucial role in formation flying, aerial refueling, and air combat for tracking and tail-
locking. To address the trajectory tracking problem for variant aircraft, this paper proposes a novel trajectory tracking
approach. Firstly, a variant swept-wing aircraft is modeled based on the characteristics of non-rigid body motion. Then, an
incremental backstepping method is employed to design corresponding control laws for the aircraft, including attitude
control, altitude control, speed control, and sideslip angle control. Finally, for the trajectory tracking guidance strategy, a
nonlinear L1 guidance law is utilized, which computes the target aircraft’ s dynamic trajectory curvature to design the
trajectory tracking control while incorporating a variant structure for compensation control. Simulation results demonstrate
that this approach is suitable for variant aircraft and can accurately track the target aircraft, providing theoretical and
simulation-based support for future applications of trajectory tracking in variant aircraft.

Key Words: morphing aircraft; incremental backstepping method; L1 guidance; dynamic curvature; trajectory
tracking
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