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Design and simulation of line-driven continuum

surgical robot for minimally invasive surgery

ZHAO Liang' > ZHAO Zhiyuan'®> ZHU De-yong' > LIU Chuang' > LI Yi'®

(1. Space Robot Engineering Center Changchun Institute of Optics Fine Mechanics and Physics Chinese

Academy of Sciences Changchun 130033 China; 2. College of Materials Science and Opto—¥lectronic
Technology University of Chinese Academy of Sciences Beijing 100049  China)

Abstract: Aiming at low positioning accuracy and difficulty in entering the natural cavity or minimally invasive incision of traditional surgical

instruments  a line-driven continuum surgical robot system was designed. Firstly the composition of the system was introduced including

UR robot arm  Stewart parallel platform the continuum end effector and force feedback handle. Then the kinematic analysis of the UR robot
arm and the continuum end effector in the system were carried out and the analysis results were imported into Matlab for simulation. There—
by the operating space pose of the UR robot arm with different angles and the end effector with different line variations were obtained. Final—
ly the Monte Carlo method was used to calculate the workspace of the continuum end effector. The results indicate that the UR robot arm ex—
pands the workspace of system and the continuum end effector provides flexible access to a small no-linear surgical environment. The entire
system helps doctors perform surgical procedures and improve medical accuracy.
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