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Switching LPV Control Method in Wide Flight Envelope for Hypersonic Vehicles

ZHANG Zenghui, YANG Lingyu, SHEN Gongzhang
Science and Technology on Aircraft Control Laboratory, Beihang University, Beijing 100191, China

2 7% 3Lk AR E

Download: PDF (4422KB) HTML 1KB Export: BibTeX or EndNote (RIS) Supporting Info

092 R AT AT AR SO T K, S SO R e, SR B R OSBRI 61T LA B IR b . Bt Lk
O 2 PO R BRUSE B0K E AHEI D) e A8 B (LPV) RV RIS 00 VR G B 4 £ T T 4 2 M R B 1
SN RAR B T 0T AR S B O PV BTy P 77 M B DX ROLP 5, Sl ot 7 A5 7
P T TSRO D0 ST 8 4 T A 3, DL D) T 0 0 B e 30, DDA T 50 LR e R A s i
DS R KAT B G B T A A UBRLPV SR . 0 F AR Ik S 4 0 R B, 0 0 L L PV R
PP BRI HEE A, JF RE DR E IR 0B 2

FHEW . APESERE UBRE RAH TR KB RBUTE W

Abstract: Hypersonic vehicles traverse a broad flight envelope with a wide parameter variation range and strong
parameter uncertainties. Therefore it is important to improve the controller performance and robustness in a wide
envelope. A new hysteresis switching linear parameter varying (LPV) control method using polytope theory and gap-
metric is presented in this paper. The design envelope is firstly divided into several sub-regions in accordance with the
time-varying parameters. A new LPV control method with the optimal gap-metric is proposed, and then a family of single
LPV controllers are designed independently using the new method to improve the performance and robustness, each
suitable for a specific sub-region. They are switched according to the time-varying parameter trajectories using the
hysteresis switching strategy based on overlap regions to avoid chattering. The stability of the closed-loop switching
system is also proved. Finally, the new switching LPV design approach is applied to a hypersonic vehicle. Simulation
results show that this new method can improve the performance and enhance the robustness of the LPV controllers in
a wide design envelope. The performance of command tracking and the robustness of the switching LPV control system
are satisfactory. The stability of the system is also guaranteed.
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