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Design of nonlinear H _ controller for hypersonic vehicle system

WANG Yan, ZHOU Feng-qi, ZHOU Jun, GUO Jian-guo

(Institute for Precision Guidance and Control, Northwestern Polytechnical University, 710072 Xi’ an, China, wangyan991926@ sina. com)

Abstract: For the BTT attitude tracking control problem of hypersonic vehicle, a state-error-space implemen-
tation expression of nonlinear H,, attitude tracking control for above nonlinear coupling system is given firstly.
Then basing on y-energy-dissipation and L’ gain performance criterion in nonlinear system theory, the smooth
differentiable stored-energy function is designed, which subject to the Hamilton-Jacobi-Isaacs inequality. Fol-
lowing some assumptions, a local state-space solution of nonlinear H_ attitude-tracking control problem for
nonlinear coupling hypersonic vehicle system is obtained, by using Riccati differential equation of linear fol-
lowing system in local state-space. The local state-space is the neighborhood around the command state error
space. Above approach avoids complicated solving process of Hamilton-Jacobi-Isaacs inequality, thus it’s a
good reference for engineering.
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