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Design of the control system for the test platform of the bionic
upper limb rehabilitation robot
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Abstract: Currently, safety and functional testing of upper limb rehabilitation robots is primarily conducted manually, lacking
systematic, quantifiable, and standardized testing equipment. This paper designs a testing platform for upper limb rehabilitation
robots to replace manual testing for safety and functionality. Based on a joint—driven biomimetic upper limb model, the control
system of the testing platform for upper limb rehabilitation robots is established. By analyzing the design and working principles of
upper limb rehabilitation robots, the workspace and spasticity protection functions have been determined as the primary safety testing
indicators. The control system design is validated through kinematics, force interaction, and spasticity simulation experiments. In
the designed data collection experiment for active assisted movement torque of the shoulder and elbow joints, when fully active, the
measurable peak torque stabilizes at around 5 N - m. When 80% assistance is provided, the measurable peak torque is around
4 N - m; In the spasticity simulation experiment, the measurable instantaneous peak torque is approximately 22 N - m; In the
passive teaching mode experiment, the angle change data collected by the upper computer of the testing platform shows consistency
and correlation with the angle change data collected by the inertial sensor. The experimental results demonstrate that the control
system design of the testing platform is reasonable and can replace manual testing to perform safety parameter inspections related to
mechanics and kinematics for upper limb rehabilitation robots.
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Fig. 1 Mechanical structure of the upper limb rehabilitation robot

test platform
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