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Optimization Design of Integrated Control for Hypersonic Vehicles

Xiao Dibo, Liu Yanbin, Lu Yuping » Chen Boyi

(College of Astronautics, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: Waverider hypersonic vehicles have the characteristics of strong coupling between subsystems
and the wide range flight envelope. Therefore, the control analysis and synthesis should be integrated
into the early stage of vehicle design, the parameters in control system should be optimized as well as
the parameters in aerodynamic, propulsion and structure systems in the vehicle design, and the software
tool to facilitate the design process should be developed. Firstly, a series of parameters are used to de-
scribe the geometric, and a parameterized model of hypersonic vehicles is established. Then, the objec-
tive function is determined according to mission requirements, and then optimal parameter set will be
obtained by searching variables in design space to satisfy the constraints. Then, the control relaxed
specifications, such as controlabity, stability, robustness and time-domain performances etc. , are set as
the optimization indexes, and the proposal on how to adjust parameters is feedbacked to optimization
loop. A optimal vehicle configurations is obtained. Finally, the software, which is used to assist vehicle
design, is able to carry out vehicle modeling, analyze static and dynamic characteristics, and provide va-
rious controller design templates automatically.
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