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This study focuses on the structure and kinematics of robotic surfaces that
facilitate shape estimation and control. Starting from differential geometry, we developed a method
for shape reconstruction and finding a surface where a point on the surface coincides with a given
position, which is feasible for real-time computation. We also realized a robotic S-isothermic
surface with 25 truncated conical actuators, realized its conformal deformation in a plane, and
constructed inverse kinematics algorithms for three types of robots. In particular, the surface
model with piecewise constant mean curvature devised in this study is expected to be helpful.
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