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Attitude control for plant protection UAVs based on
adaptive sliding mode algorithm

LIN Xumei, ZHANG Qinghua. LIN Qihang
(School of Information and Control Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: A sliding mode control strategy for the inner and outer loop is designed to address
the issues of external disturbances and uncertain parameters in the attitude control system of
plant protection unmanned aerial vehicles (UAVs) during agricultural and forestry opera-
tions. The plant protection UAV system is divided into a position outer loop control system
and an attitude inner loop control system based on its underactuated characteristics. A posi-
tion outer loop controller is designed using sliding mode adaptive control to tackle the issue
of disturbances during UAV operations. Additionally, a saturation function is introduced to
reduce the chattering of the position outer loop system, and a mapping adaptive algorithm is
incorporated to correct the adaptive quantity of the system, preventing the occurrence of ex-
cessive control input. An attitude inner loop controller is designed using an integral sliding
mode function and exponential convergence law control, which enables the system to con-
verge in finite time and enhances system stability. The stability of the system is proven by u-
sing Lyapunov function, and the feasibility of the proposed approach is validated through
simulations and experiments.
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convergence law; integral sliding mode control
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