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Research on optimal support method for rehabilitation robots using digital twin
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In this study, we constructed digital twins of the human body and a support
robot using Modelica and conducted the robot"s design, development, and control. To create an arm
model, we performed measurements and identified the agonist muscles, the biceps and triceps. For
creating the robot model, which used pneumatic artificial muscles, experiments with the actual robot

helped determine the model parameters. We utilized the robot model simulation results to control
the target joint torque and angle. Experiments with the robot revealed an approximate joint angle
error of 10 degrees. Finally, we measured the interaction forces between the human body and the
robot. We successfully reproduced the bidirectional forces between the arm and robot model by
incorporating a spring-damper model at the contact surfaces in the digital twin models. This allowed
us to construct a digital twin capable of replicating real-world systems on a computer and
predicting the state of actual systems.
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