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

SRR B, T AR RE T AP ER T S AL gh #5571 Fot 545H,2019,26 (1) :68-72. YANG Y, YAO X L. Fast
climbing and diving maneuver control of a statically unstable UAV[ J]. Electronics Optics & Control, 2019, 26 (1) :68-72.

— W R RAE T AR SR T 5 1 0 4L 3 45 6 388

M L, WEEZE
(VL33 T2 B8 2% 5 A0l TR, 1035 %N 213001)

 E: 4 RASEPR KA SRS T AEG AR BRIEEE RA LR, AR TR
MR AEF RN, RRT NG EHRBELL AL R LB EEHE, H4, IR TRERMOEX
MiHEHERSBEZ MBI, KRG, RERBENEHEAT AR R EHBAA L AR BHE LI EHAR
stAp R P iE iR £ B RAREARAP A EIATAME, F TR RS RAT I, KA RAIERAMAE AP EAF RATT 6
A, BT R ABIET AN T R ERRKF S HA RGN ER FOARRETER, 5 2B &5
AR LOR R AEIEH B x50, BLA T 424 B e AR M s A B T R A 2 s eh 3l 4E A

KW HRABELAN; VKA LHAII; BEOHN; SHAEEESN

hE4S&ES: V249.1 XEktRE: A doi:10.3969/]. issn. 1671 — 637X.2019.01.015

Fast Climbing and Diving Maneuver Control of
a Statically Unstable UAV

YANG Yi, YAO Xue-lian
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Abstract; A new robust model-reference adaptive nonlinear inversion controller is presented for a statically
unstable UAV to perform fast climbing and diving maneuver, which mainly deals with the aerodynamic and
control couplings and uncertain disturbances during the maneuver, as well as the unstable pitching moment
caused by static instability. Firstly, the nonlinear inversion control based on state-feedback is adopted to
realize the decoupling between multiple control channels. Then, the robust adaptive controller is designed
based on the decoupled closed-loop system to compensate for the nonlinear inversion error and the unstable
pitching moment, and attenuate the uncertain disturbances, thus to guarantee the stability of the UAV in the
process of fast maneuvering. The effectiveness and robustness of the robust model-reference adaptive
nonlinear inversion controller are validated through nonlinear simulations of the fast climbing and diving
maneuver. Compared with the typical robust servo LQR optimal controller, the designed controller has better
decoupling capacity and uncertain disturbance attenuating performance.
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