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Adaptive Guidance Method of Hypersonic Vehicles in
High-Altitude Based on Linear Quadratic Regulator
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Abstract: For the reentry of glide hypersonic vehicles with large maneuverability flying in
complex high altitude environment, a multi-state adaptive guidance method was proposed based
on linear quadratic regulator (LQR). On the basis of the dimensionless reentry movement model
of the vehicle, taking the flight dynamic characteristics, path constraints and terminate
constraints into account, a safe flight corridor was designed, and polynomial fitting method was
used to convert the standard trajectory into a function with range, altitude, velocity and flight-
path angle. Then, a multi-state adaptive guidance law was designed based on the LQR and
polynomial fitting method was used to implement a gain scheduling function for trajectory
guidance law. A complete guidance method design process for the reentry of the glide vehicle
based on reference trajectory and multi-state LQR was formed. A simulation verified the guidance
method and indicated that it is an effective and high-accuracy adaptive guidance method.
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Fig. 1 Schematic diagram of reentry flight
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Fig. 2 Designed standard trajectory in the flight corridor
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Fig. 3 Multi-state tracking guidance structur based on LQR
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