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Active Control Strategy for Upper Limb Rehabilitation Robot
Based on Velocity Field
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Abstract: Considering the safety and stability of an upper limb rehabilitation robot and patients’
active participation in rehabilitation training stage, a contour following strategy different from
trajectory tracking is applied, as well as an active controller. The contour following strategy can
be implemented through confining robot’ s motion by velocity fields. The velocity fields enable
the robot to follow desired curves in space smoothly and stably. The velocity of robot motion can
be adjusted according to the patient’ s forces which are taken into account in the active controller,
thus promoting the patients to participate rehabilitation training actively. Simulation results show
that the contour following and active controller ensure tracking precision and realize human-robot
interaction.
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Fig. 1 Schematic of robot structure
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Table 2 Mechanical parameters of the robot

1 JfiiE/kg KJE/m HOBEE/m
1 2.37123 0. 105 0. 120
2 0.992 6 0.290 0. 145
3 4.322 0. 357 0. 138
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Fig. 2 Tangential and normal velocity at a point
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Fig. 3 Velocity field in Cartesian space
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Fig. 4 Flow chart for the velocity field control
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Fig. 5 Kinetic energy of the augmented system and end
speed for desired trajectory 1
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Fig. 6 Kinetic energy of the augmented system
and end speed for desired trajectory 2
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Fig. 7 Following trajectory contour of rehabilitation
robot
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Fig. 9 Contrast of trajectory tracking and contour
following
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