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Adaptive sliding mode control for agricultural tracked robot based on traj-
ectory tracking

XU Zheng-rong, WANG Wen-zhou, GU Li-chuan, QIAO Yan,
(School of Information and Computer, Anhui Agricultural University, Hefei 230036, China)

CHU Gang-xiu, JIAO Jun

Abstract: To improve the performance of trajectory tracking control for agricultural tracked robot( ATR) , on the ba-
sis of the dynamic characteristics of kinematics model, a sliding mode control module and an integral sliding mode switching
function (ISMSF) were proposed. Furthermore, an adaptive sliding mode trajectory tracking control ( ASMTTC) was devel-
oped based on ISMSF, which was composed of equivalent control and nonlinear switch control. The ASMTTC could feed
back the position and orientation error and the time-varying parameters to the controller, so the expected angular velocities
of the left and right driving wheels could be calculated. Finally, the stability of ASMTTC was proved by Lyapunov method.
The results showed that: when the ATR ran at speed of 1-4 m/s, the tracking error for ATR ranged from —0. 04 m to 0. 04
m, from —0.09 m to 0. 07 m in the direction of motion and lateral distance, respectively, and heading error ranged from
-0.03 rad to 0. 05 rad. In conclusion, the ASMTTC of robot had good control accuracy and can meet the requirements of
field operation.
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Table 2 Position and orientation error of trajectory tracking under condition of low velocity

P ximfRNRZE < BiRRRRE  y BimRANMRE yBiRERKRIRE  rAfARDIRE T ARORIRE
(m/s) (m) (m) (m) (m) (rad) (rad)
1 -0.02 0.03 -0.03 0.05 -0.02 0.03
3 -0.03 0.04 -0.09 0.06 -0.03 0.05
4 -0.04 0.04 -0.09 0.07 -0.03 0.05
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