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Precise bilateral tele-operation control for medical devices
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In this study, we developed a bilateral control system, which enables
precise operation of teleoperated ro%ot such as surgical robot, and feeds back the force to the
operator.

Wg proposed a method to estimate the operator®s trajectory 100 milliseconds later to reduce the
effect of time delay in the network. We used a machine learning method LSTM. The method. We also
developed a pneumatic soft actuator for precise force control. The soft actuator does not have
sliding parts and it has low friction. We modeled the relationship between the air pressure and the
output force of the actuator, based on the strength of materials.

Furthermore, we implemented a ElGamal encryption in the pneumatic servo controller to enhance the
cyber-security of the teleoperation system.
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