Xy ‘ TR R S . 2024, 32(12)
| j:fli ﬁ%u ﬁ 7k Computer Measurement & Control - 117 -

XEHS:1671 —4598(2024)12 -0117 - 07 DOI:10. 16526/j. cnki. 11-4762/tp. 2024. 12. 017 FES %S TP273. 2 EkARIRAD A

ETRTBERNEEEL AN CITESBE M EH

Buwg' W &' him,6 1-T°
. FEMNFEERBESARAR . LI RN 2211003
2. ERVLINE DA RN GG R AT . LI M 2211000

P PUBEIIC AHLN ISR W . WS SN AR . W RAT RS IR e P T I BEOR s B O ik U e R
T AABEAT R 45 - W RE S P B AN RATAT W M BUR iR % . TRk BV BB B 5 R, I T o ik,
Bt PO TG AL RAT 35 FOE N PR 7 v s MRS PO RS TG A WLASH . A DO e 3 T A LS g R . R MEMS B 1% g
Xfmmiiiij\i‘}lélﬁuuﬁ‘?ﬁ AT, 25 A R R 2 BRI AT B AT R O AR TR 3 TE AL R AT B
R WA OB WAL BOT . DUCAT LA R . RIS -5 00 00 Sf AR R T B 2 SR A D o A A A R A A
%Eﬂﬁﬁéﬁ%*fﬁﬂ,ay SEHL DS TC AN CAT LA A B s SRR AR UE W] - 3 SCE AR U5 i 0k DY e 3 TE B R AT A
LHATVERG . P45 R 5 0 R A R A AR ] SRR A L DR A S AR R R 22 AN 4 AR R R PR
KB MR TAN: I LR POPMBE S BEEN: F/RSUEK

Adaptive control of Flight Attitude for Quadcopter Drones Based on
Backstepping Sliding Mode

HAN Hongdou', XIE Zhong', XU Zhipeng', WANG Yiding®
(1. Xuzhou Xindian High-tech Electric Co. , Ltd. . Xuzhou 221100, China;
2. Xuzhou Power Supply Branch of State Grid Jiangsu Electric Power Co. , Ltd. , Xuzhou 221100, China)

Abstract: Quadcoper drones are widely used in complex scenarios, which puts forward higher requirements on their flight attitude
control performance. Existing methods perhaps lead to the attitude control of quadcopter drones divergent or oscillatory and can not a-
chieve the desired position and attitude. Therefore, based on the backstepping sliding mode algorithm, a self-adaptive control method
for the flight attitude of quadcopter drones is designed. Based on the structure of a quadcopter drone, a quadcopter drone dynamic
model is constructed. MEMS inertial sensors are used to measure the current position and attitude of the quadcopter drone, and the
Kalman filtering algorithm is combined to decouple the flight attitude angle. According to the flight attitude control requirements of
the quadcopter drone, the backstepping sliding mode algorithm is used to design a controller. The decoupling calculation results of the
roll angle, pitch angle and yaw angle are used as inputs to the controller, and the output results of the controller are the flight attitude
control parameters, achieving effective control of the flight attitude of quadcopter unmanned aerial vehicles. Experimental data show
that after applying the proposed method to control the flight posture of quadcopter drones, the control results are basically the same as
the expected position and posture, the maximum deviation between the roll angle, pitch angle, and yaw angle does not exceed 4 °,
with a high control accuracy.

Keywords: quadcopter drone; flight attitude; reverse sliding mode algorithm; attitude control; Kalman filtering
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