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Research Abstract

In this research, we consider the design of visual force feedback systems for medical mechatronics via hybrid optimal control. Firstly, the 3-D visual feedback control
problem is established as the robot control problem and the estimation problem of the relative rigid body motion from the camera to the target object. For this problem,
we propose a receding horizon control law based on optimization for the 3D visual feedback system, a highly nonlinear and relatively fast system. The stability of the
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receding horizon control scheme is guaranteed by using the cost function derived from an energy function of the visual feedback system.

Secondly we propose control of visual feedback systems with a dynamic movable camera configuration. This configuration consists of a robot manipulator and a camera
that is attached to the end-effector of another robot manipulator. We have experiments for evaluating the control performance using the dynamic visual feedback system
that is constructed from two robot manipulators, a camera and an image processing board with a high-performance DSP and a real-time system.

Finally we propose hybrid visual force feedback control that is integrated visual feedback control and force control. Simulation results are shown to verify the stability and
performance analysis for the disturbance attenuation problem of the visual force feedback system.
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