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Multistage Iterative Optimization Strategy for Gliding Trajectory
Based on Pseudo—spectral Method

Tang Yi, Huang Jun, Li Maofeng, Liu Zhiqin, Chen Bo
(Southwest University of Science and Technology. Mianyang 621010, China)

Abstract: The pseudo— spectral method can solve the optimal trajectory of the aircraft with high nonlinear dynamic characteristics
in real time. Taking the X—51A similar aircraft model as the research object, the longitudinal aerodynamic model is established by
the incremental method and table look—up interpolation. The pseudo— spectral method and the sequential quadratic programming al-
gorithm are used to solve the optimal control problem of gliding trajectory. A multistage iterative optimization strategy is proposed to
provide initial values for solving large — scale non— linear programming problems parameterize by pseudo— spectral method, and to
compensate for the sensitive initial values and slow convergence of the sequential quadratic programming algorithm in solving large—
scale non— linear programming problems. The simulation results show that the state variables such as flight altitude, speed and track
angle are basically close to the terminal settings. Compared with the flight states solved by traditional methods, the deviation is obvi-
ously reduced and the optimal trajectory is closer. The optimal glide distance of the target is closer to the optimal value under the same

collocation points, and the more collocation points, the more obvious the optimization effect, and the calculation time is greatly re-

duced. The effectiveness and efficiency of the multistage iterative optimization strategy are proved.

Keywords: pseudo— spectral method; sequential quadratic programming; multistage iteration; nonlinear programming
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