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Visual servoing control for robot-assisted micro-invasive surgery
systems based on optical positioning

Chen Guodong, Jia Peifa, Song Yixu
(State Key Laboratory of Intelligent Technology and Systems, Department of
Computer Science and Technology, Tsinghua University, Beijing 100084)
Abstract
A visual servosystem based on optical positioning for robot-assisted micro-invasive surgery systems was developed to

improve the tracking and positioning accuracy of the robotic systems in the absolute coordinates. Its visual servocontrol
can be described as below. A high-precision devise for optical positioning is introduced and combined with the robotic
systems to sense and feedback the pose of the robot end-effecter in real time. A global closed-loop pose control is applied
to the robotic systems in optical measuring space. This control scheme can correct the tracking and positioning errors ef-
fectively and achieve the high-accuracy of the robot systems. The system composition and working principles are ana-
lyzed. And based on this, a method of combining the pose error correction in Cartesian space and the speed control in
joint space for robot trajectory tracking is presented. The effectiveness of the proposed method was verified by the simula-
tion results.
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