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Robust Integral Based Attitude Control
Approach of Quadrotors

WANG Zhu-ging®, LIU Ning®, SHAO Xing-ling”, CAO Zhi-bin®, YANG Wei®
( North University of China, a. School of Instrument and Electronics ;b. School of Computer
Science and Engineering, Taiyuan 030051, China)
Abstract: Considering the external disturbances and parametric uncertainties existed in the attitude control
of quadrotor Unmanned Aerial Vehicles(UAVs), we proposed an attitude control approach based on RISE.
In the approach, a model-based feed-forward control term is used to achieve accurate nonlinear
compensation, and a robust integral feedback term to compensate the unknown modeling uncertainty. The
proposed controller can achieve stable and high-precision attitude control for quadrotors in presence of
parametric uncertainties, external disturbances and noises. Lyapunov analysis reveals that the proposed
method can guarantee the tracking errors to converge to the origin with asymptotic tracking performance. The

effectiveness and robustness of the proposed method are validated through extensive simulations and

comparisons.
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Fig.1 Coordinate frames relative to the quadrotor
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Table 1 Physical parameters of the quadrotor
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BR T 5RGT T IEMERE, A SUTIRIT ) RISE 25|
FRRT IR S A BRI BE ST, B 10 PTn ARSI
(Fr£H70.02 rad WEHTEH R ) T WREESRERH
K AUEH RS AR RS R, KB T

RISE %575 2 bl 28 MM 0 MR
~ 2
%30 ]
£ 2
i 2 1 e 6 ] 10
- a {F{EE
® 2, 3 i u I3 3 10
-, b e
Spor Bl
g -2
] 3 i e 3 ] 0
c TRALEE

10 BRFEEIRRT AR RARE
Fig. 10  Attitude tracking of the quadrotor with noises
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