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A Smith Predictor of Omni-directional Wheeled Robot for
Lower Limbs Rehabilitative Training

YANG Junyou', HOU Che*, WANG Shuoyu?

(1. School of Electrical of Engineering.Shenyang University of Technology, Shenyang 110870;
2. Department of intelligent Mechanical Systems Engineering,Kochi University of Technology,
Kochi 7828502, Japan)

Abstract: Omni-directional wheeled robot for lower limbs rehabilitative training needs to track
trajectory which is set by doctors.The time delay of the robot affect the tracking performances.An
estimated model is established based on the kinematics model of the robot.A modified Smith
predictor is constructed with the estimated model.Simulation results show that the proposed

predictor can suppress the disturbances of time delay in real-time control.
Key words: lower limbs rehabilitative robot;Smith predictor;trajectory tracking
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Fig.1 Omni-directional wheeled robot for lower limbs rehabilitative training
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Fig.2 Omni-directional wheel
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Fig.3 Omni-directional wheels distribution diagram of the geometry
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Fig.4 Schematic diagram of the trajectory tracking experiment of rehabilitation robot
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Fig.5 Block diagram of robot control system
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Fig.6 Simulation result of trajectory tracking of modified Smith predictor
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Fig.8 Simulation result of trajectory tracking of Pl control
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