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Abstract
Objective: To design a bedside upper limb rehabilitation training robot for patients with upper
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limb hemiplegia caused by stroke. Methods: By studying the structure and movement of human
upper limbs, the configuration and size of bedside upper limb rehabilitation robot were optimized.
Mechanical design is carried out by integrating functional configuration dimensions and other
factors through modular modeling idea, and the strength of key components is checked by ANSYS
simulation. The kinematics model of bedside upper limb robot is constructed, and the forward and
inverse kinematics equations are calculated and analyzed to study the robot training trajectory.
Results: The bedside upper limb rehabilitation training robot had no mechanical interference in
the verification process and could meet the requirements of upper limb rehabilitation training.
Conclusion: The bedside upper limb rehabilitation training robot is reasonable in design and
feasible in method. The training effect has reached the expectation.
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Figure 1. Schematic diagram of human upper limb structure
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Figure 2. Schematic diagram of motion configuration of shoulder composite belt
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Figure 3. Rendering of bedside upper limb rehabilitation robot
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Figure 4. Moving and lifting mechanism
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Figure 5. Center of gravity position of the whole machine
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Figure 6. Mechanical arm mechanism
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Figure 7. Design of driving mechanism
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Figure 8. Large arm length adjusting mechanism
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Figure 9. Arm length adjusting mechanism
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Figure 10. Shear stress displacement diagram of output pipe
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Figure 11. Shear stress change diagram of output pipe
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Figure 12. Displacement diagram of boom
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Figure 13. Variation diagram of shear stress of boom
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Figure 14. Kinematic coordinate model
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Table 1. D.H parameter table of bedside upper limb rehabilitation robot
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Figure 15. Kinematic model of bedside upper limb rehabilitation robot
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Figure 16. Joint linkage training mode
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