5516 % 45 11 2% TR Vol.16 No. 1
20254 2 A ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Feb. 2025

XEHS:1674-8190(2025)01-054-10

Mg tiTsmEBEENR THESES

g BAEAR S5, 60, 2T
(FE E 28 R s e, ™ 5 330063)

T OE . MRS AS R AR T A RO R A R AN R A TR R G LR A R R DRIE DU e B AT R A A
i GEH 52 A B KATAE S o SRJTAR 1) R 28 9 46 (RBENN) 16 28 36 30T PU e 38 RAT 4% KATia sh i i IR e vk A
FEVE, IFK RBENN AY 8 3T 15 22 R AN A 0 30 25 1 P00 o 52 30 3, BT stk 28 0 2% (ESO ) % ok 47 1 4%
AT, LLESO BB B8 15 22 AR B 108 22 hy e 5 A8 1 182 1T RBENIN 14 B A 9 4 56w AT il 1l 2 199 455 1) 28 5 1)
A e P I Al L, 3 T B A T AT Lyapunov £ BRI M PUBESE ATy ©ITE 8 R i & 8 B E bt T4
PN PR BRI AR | OT K 3 Al B0 2R 0 o) S 2 A o) v 0 D 1R 2 6 PR R R G R IS ) . 85 R B AR SO T
S IR A A E R 0 MR 2h 2 TR A 5 A SE I T RE S CR UE DU BE AT AR 0 IR W S A H A AR
i A M R R

SRR DUE I AT AN S AN T ] 5 A T4 SRR A LI 2 5 T

RESES: V275.1; V249.1 CERARIRED : A

DOI: 10. 16615/j. enki. 1674-8190. 2025. 01. 07

Adaptive robust anti-disturbance attitude control for quadrotors
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Abstract: The high-performance attitude controller can effectively suppress comprehensive effects caused by uncer-
tainties and external dynamic disturbances, and ensure that the quadrotor can safely and reliably fly to complete the
designated mission. Therefore, nonlinear uncertainties of quadrotor flight systems are approximated by a radial ba-
sis function neural network (RBFNN) quadrotor, and an extended state observer (ESO) is designed to estimate
lumped disturbances caused by RBFENN approximation errors and external disturbances. The black box problem of
RBEFNN is solved by using a model identification error and a tracking error as decision variables. Then, an adaptive
robust anti-disturbance attitude tracking controller is designed for quadrotor flight systems based on dynamic sur-
face control and Lyapunov stability theory, and an auxiliary system is constructed to suppress the effect of filtering
error on the closed-loop system performance. The results show that the quadrotor designed in this paper can pre-
cisely track the desired attitude angles, and the proposed controller has strong robustness and stability in the pres-
ence of uncertainties and disturbances.
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