Lo\ ol K
%5 35 % 2018 4E4f5 4 1) AEROSPACE  SHANGHAI 25

ZEAREIEN SN RITHEHASEEHRA

MBI RNRAE
(L FwALK B S35 HF R AT, L7 100854)

B OEANBCTELEOREARD% M AERE RAENEEEHNZA GG EOME. EFE TR
PR BHEFROEABMEFRALLSEN T &, AEWEEAF AT 2 S anM S @b EZiL,. 20
— A EARE B EFREO LA LB TR AR ETORZ A AR R, it ENGF AL RER.
M T AL EAR DB SHEROL AN E . ZHEHN T EOLARFAR T, CAS LR PARA
R EREFIRA, L ZFTEART AR ZAALLS I ABNESRERF. ARRRTEZEEANTH
Ao EABRAE R AT B E SR A,

KEBIFEAER; AR RRk: shA@mIEH; SR, HAER; okizd; FEEH
hE 45 KS . TP273 XEARER A DOI:10. 19328/j. cnki. 1006-1630. 2018. 04. 004

Robust Attack Angle Control Technology Considering Dynamics of Aircraft Servo Loop

YANG Guanghui, DU Lifu, LIU Xiaodong
(Beijing Aerospace Automatic Control Institute, Beijing 100854, China)

Abstract; In order to enhance the matching relationship between attitude control loop and servo loop of aircraft,
and to improve the comprehensive performance of entire attitude control system, the attitude control approach based
on dynamic characteristics of servo loop is studied in this paper. Taking the pitching channel as the example, and
based on multiple robust surface control and dynamic surface control approaches, one attack angle controller design
method considering servo-loop dynamics is put forward, which can effectively solve the problem of harmonious
control between different loops. Computer simulation results show that, compared with other attack angle control
schemes without considering servo-loop dynamics, the effect of attack angle tracking is better by using the proposed
control scheme, which reflects that the matching relationship between attitude control outer-loop and servo inner-
loop is improved. Moreover, it guarantees that the attack angle control system possesses better comprehensive
performance. The research findings can be emphatically applied in the attitude control domain of aircraft, which
requires higher dynamics and lighter mass.

Keywords: attitude control; servo loop; backstepping; dynamic surface control; robust control; attack angle

control; block control; sliding mode control
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Fig. 1 Step response curve of servo loop
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Fig.2 Attack angle tracking curves

under two control schemes
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Fig. 3 Performance index curves under two control schemes
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