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horizon parametrized predictive control with application to

Shrinking moving blocks based receding horizon planning for rendezvous

trajectories between fixed wing and flight platform

CHEN Weixuan® ™ | HE Defeng” , LIAO Fei™ , ZHANG Xiaotian™ ™ , LI Shuheng” ™
( " College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
( ™ Aerospace Technology Institute, China Aerodynamics Research and Development Center, Mianyang 621000 )
Abstract

This paper considers the rendezvous trajectory problem of a class of combined systems with fixed-wing and
flight platform and proposes a shrinking moving blocks based receding horizon planning algorithm. Firstly the ren-
dezvous dynamic model of a fixed-wing aerobat and a flight platform is established. Then the rendezvous trajectory
planning problem is transformed into a kind of shrinking moving horizon optimization problems with the cumulative
energy consumption cost, fixed terminal time and terminal states. Secondly, the shrinking moving block strategy is
introduced to reduce the number of decision variables in the optimization problem, which ensures the real-time per-
formance of the algorithm. Moreover, the recursive feasibility and transferability property of the algorithm are de-
rived. Finally, the simulation comparison results illustrate the merits of the proposed algorithm in terms of energy
saving, punctuality and real-time calculation in the rendezvous process.

Key words: fixed-wing, flight platform, model predictive control (MPC) , shrinking moving block, trajectory

planning
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