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Multi-scale and multi-lateral controller based on scattering parameters for
force control of robots
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One of the big interest in robotics is the replacement or supplement of
labor. The tasks that humans perform includes both the non-contact tasks, such as gestures and
speaches, and tasks with contacts, that are vast majority of the labor tasks. Controlling contact is

almost identical to controlling contact forces. The problem of contact control was that the
controlling force and controlling position were often contradicting. In this research, we aim to
model the system as a kind of energy that include both the position and force information. We used a
method in high frequency electronics called scattering parameters (S-parameters) to model the
mechanical systems analogus to electric systems and utilize the method to detect the load and
contact condition of the mechanical systems by monitoring reflection of energy.
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