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Abstract: Focusing on the actuator fault of quadrotor, an integral backstepping sliding mode combined
with adaptive observer is proposed to ensure the safety and reliability of the quadrotor. A dynamic model
of the quadrotor with actuator fault are established. An adaptive observer is proposed to observe the
state and estimate the actual value of the fault. The attitude fault tolerant controller and position
controllers are designed by the method of integral backstepping combined with the sliding mode control
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strategy can quickly and accurately track the desired signals during actuator fault.

Keywords

quadrotor, actuator fault, adaptive observer, fault tolerant control, integral backstepping, sliding mode
control

Authors
Zhao Jing, Wang Peng, Xiaogian Ding, Guoping Jiang, Fengyu Xu, and Yanfei Sun

Recommended Citation
Zhao Jing, Wang Peng, Ding Xiaogian, Jiang Guoping, Xu Fengyu, Sun Yanfei. Fault Tolerant Control and
Simulation of Quadrotor Based on Adaptive Observer[J]. Journal of System Simulation, 2022, 34(1): 1-10.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol34/iss1/1


https://dc-china-simulation.researchcommons.org/journal/vol34/iss1/1
https://dc-china-simulation.researchcommons.org/journal/vol34/iss1/1

Jing et al.: Fault Tolerant Control and Simulation of Quadrotor Based on Adapt

5534 B 1 ARG E¥HO Vol. 34 No. 1
2022 4E 1 A Journal of System Simulation Jan. 2022

BT W00 2% 1 DY e 38 A 2 1 B A B

R L2 1 1’2, THKH 1.2 HEE 12 N 120 3Bk 12
(1. FRIRE RS A3hihsepe. N TG0, 1095 fat 210023; 2. YLIFE VIR ﬁ‘Em%ﬁ)\T%;&W‘L LI BB 210023)

E. Arafvass B AT RHIITR B NI, J24 T —FPLE T B3 15 ) B G5 R I AT 4t
HR I, HIRIECITE IR 2Mp T M. K EIITBHF O R L ATE S A 5 ﬂf;-:j-., Rt
—FF [ 2E 7 JE AL FE S F LAY F 5 69 e Fa (e iF A8 R ITERANR S AT ) F 24
ﬁ}ﬂ% DA BRI BFAE EBHE, THLESols BRI, A7 RS RAI: ki
& BE S AT B 49 H L T ARk AF A RIZ L 5.

%ﬁ%iﬁl: Wik PATRIE;, AEEINE; DA BRORUR; A4S

HEIPRE: TRIOL: V279 kbR SRS A RS 1004-731X (2022) 01-0001-10
DOTI: 10.16182/.issn100473 1x joss.20-0634

Fault Tolerant Control and Simulation of Quadrotor Based on Adaptive Observer
Zhao Jzng Wang Peng DzngXlaoqzan Jzang Guopmg ?, Xu Fengyu ?, Sun Yanfeil’2

(1. College of Automation & College of Artificial Intelligence, Nanjing University of Posts and Telecommunications, Nanjing 210023, China;
2. Jiangsu Engineering Lab for Iot Intelligent Robots (Iot Robot), Nanjing 210023, China)

Abstract: Focusing on the actuator fault of quadrotor, an integral backstepping sliding mode combined
with adaptive observer is proposed to ensure the safety and reliability of the quadrotor. A dynamic model
of the quadrotor with actuator fault are established. An adaptive observer is proposed to observe the state
and estimate the actual value of the fault. The attitude fault tolerant controller and position controllers
are designed by the method of integral backstepping combined with the sliding mode control to complete
the trajectory tracking of attitude and position. The simulation results show that the control strategy can
quickly and accurately track the desired signals during actuator fault.
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