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Design of Control-oriented Decentralized Optimization
for Hypersonic Vehicle

JI Chen—chen,LU Yu-ping,LIU Yan-bin
(Nanjing University of Aeronautics and Astronautics,Nanjing 210001 ,China)

Abstract: A nonlinear 3-DOF dynamical model for the longitudinal dynamics of a generic scramjet—powered hypersonic vehicle is con-
sidered. This kind of vehicle is often characterized by a non—minimum phase zero, which significantly restricts achievable elevator—flight
path angle bandwidth. In order to improve vehicle control -related performance, an optimization method that incorporates performance
metrics into the design of vehicle is proposed to implement the decentralized optimization design of hypersonic vehicle configuration and

controller. The nonlinear simulation results are given in the paper. The results indicate that optimized vehicle fuel consumption is reduced,

efficiency of elevator is increased and the restriction of engine chocking is reduced.
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