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Abstract

Robot assisted medical system has become one of the most important directions
among robot studying fields. Minimally invasive surgery (MIS),known for its small
trauma, little pain, and quick recovery and its high need for implement accuracy and
stability, is quite suitable to be assisted by robot. After studying mass of papers about
percutaneous insertion surgery assisting robot made by foreign countries, a percutaneous
insertion surgery robot which is safe, reliable, easy to operate direct to view is developed
conducted with kinematics simulation. The process is according to the high demands for
safety, visualizability, operationality of percutaneous insertion surgery, the configuration
of this robot is setted by analyzing different machines. The robot is set with 10-DOF, in
which the position adjusting mechanism is setted with 7-DOF employed Cartesian
coordinate system and joint-type model, and the posture adjusting mechanism is setted
with 2-DOF employed dual-parallel four strokes RCM. Additionally, the 1-DOF needle
insertion mechanism along a straight line which is easy to replaced and sterilized is
designed. The performance index and size are optimized on basis of the demand of
surgery, and main dimensions and parameters of the robot are analyzed. Besides
createing parts model in three-dimensional modeling software, and then assembled the
various parts by order. Finally conducting kinematics simulation in order to optimize its

overall structure , which laid the foundation for the next phase research .

Key words: medical robot, percutaneous insertion surgery assisting robot,

model design, simulation
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