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Autopilot Structured H_ Synthesis for Satisfying Gain and
Phase Margin Constraints

MA Xiaochuan, YAN Jie, FU Wenxing, CHEN Kang

(School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; Aiming at the static unstable Hypersonic vehicle, a method for designing H_ autopilot to satisfy gain
margin and phase margin is proposed. Structured H_ synthesis is used to synthesize the autopilot under the fixed
structure. The gain margin and phase margin were constrained by using H_ norm of the complementary of the scaled
plant. The requirement for the gain margin and phase margin is represented by the distance between the open loop
Nyquist curve and the circle that represents the gain margin and phase margin in the complex plane. The distance is
adjusted by tuning the parameter of performance specifications automatically to reduce the conservatism of the con-
troller. The present method is applicable to both static stable vehicle and static unstable vehicle, and a three loops
acceleration tracking autopilot is design. The numerical simulations have demonsirated that the autopilot satisfys the

performance specifications, gain margin and phase margin simultaneously.

Keywords: structured H_ synthesis; autopilot; gain margin; phase margin; acceleration tracking
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