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5.2.1.3.2
Teleoperation Systems

The whole tele-operated system, including the human operator and the environment constitutes a closed loop system whose performance is a matter of transparency and stability. Transparency relates to the ’degree of invisibility’ of the robotic system, where if perfectly transparent, the operator senses as if he is directly operating the patient. In the context of tele-surgery high transparency leads to marginally stable systems and high stability leads to poor transparency, so performance of the system is a compromise between stability and transparency and the performance is thus limited by the stability. Several "controller to controlled-devices" schemes are developed to deal with those challenges in a tele-operation system, as explained hereafter:

-
Position Position Control: This is the simplest one, the only information exchanged between the control console and the robot is the position of surgeon’s hands and of the instruments and forces are estimated based on position’s errors.

-
Force Position Control: This one is more intuitive as real forces resulting from the contact between instruments and the environment are measured thanks to force sensors and sent back to the control console after filtering.

-
4 Channel Control: This one utilizes both forces and position at both surgeon and robot side which improves stability and performances but at the price of added complexity and cost. We will assume that scheme in this document.

