®26% H 1M W% 5 & Vol.26 No.1
201941 H Electronics Optics & Control Jan. 2019

SRR, ZO0R, K. BB A E AT LPY SUR AR S8 S R s B0 [ T]. ok 54 H,2019,26 (1) :61-67. ZHAO Y, CAT G
B, ZHANG S X. Design of LPV anti-windup model reference control system for hypersonic vehicles[ J]. Electronics Optics & Control, 2019, 26 (1) :61-67.

HBAEE YT LPV fUi R B S = G 852

A f, B, RS
(L KFETRAY, 9% 710025; 2. P TA AR BE, 7% 710072)

B E: HSRFRUTEREUIREN, ERAGRGRER T BT LSRRI, ARF AARE,
FBARR T ERLBATREAA T, AR5 L k. A AXTERRTHLIRYELEAAA R, EF
& RPAT EAA R P, ATDA LA, RA B F AT AR BT 0, B T ATERELH(IPY) 24
HBBLAZHEHNE KRS AL M AREERF XA TR M E ARERS R A, A UTRER AL
o FII A5 0 RIE0 B 5 R, R BIRAT B0 0L, SN AME B R TQR Rpedi 2 363t H A
EEHE, RS HMANTRIE S R, Bty LAY, e 34 SARABE B 0 EE , BA AR T 34
Bt BT,

REW: HRAFRATE; LEEHALK; PV A%; RELALEHE,; RiafiMEs

FESES: TP237.2 XHFRERS: A doi: 10.3969/j. issn. 1671 — 637X.2019.01. 014
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Abstract; When hypersonic vehicle changes the flight state, the calculation process will be very
complicated if the attitude control system is designed by using the traditional state feedback method, since
the linearization calculation is repeated at different balance points to maintain the stability of the system.
Besides, the actuator saturation should be taken into consideration due to the input constraint in high-speed
flight. Aiming at the above problems, a two-step method was developed. Firstly, a model reference controller
based on Linear Parameter Varying (LPV) system was designed. The system matrix and feedback gain of the
controller were calculated by using singular value decomposition and linear matrix inequation, respectively.
So the tracking response of the command signals could be realized after the flight state changes.
Then, considering the case of actuator saturation, an anti-windup compensator was introduced, and LQR
optimal control theory was used to calculate the compensator gain so as to limit the control input. Simulation
result shows that; The designed controller has smaller overshoot and shorter adjustment time, and the
calculation amount of the controller design is reduced effectively.
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