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Lowerlimb exoskeleton sliding mode control based on fuzzy extended observer
XU Yiming, WU Qinmu

(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: In response to the challenges of strong coupling and vulnerability to uncertainties in lower limb exoskeleton robot
systems, a non-singular fast terminal sliding mode control strategy based on a fuzzy extended state observer is proposed. Initially,
the dynamic equations of the exoskeleton are established, treating uncertainties, dynamic couplings, and external disturbances as
total disturbances to achieve system decoupling. Subsequently, a fuzzy extended state observer is designed to estimate the total
disturbances and compensate for the sliding mode. The non-singular fast terminal sliding mode control is employed to enable rapid
tracking of gait trajectories, thereby circumventing the singularity issues associated with traditional terminal sliding mode control.
Finally, experimental validation on an exoskeleton prototype demonstrates that the proposed strategy enhances the system s
disturbance rejection capability and tracking accuracy while reducing sliding mode oscillations.
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Fig. 1 Input and output membership functions
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Fig. 3 Lower limb exoskeleton experimental platform
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