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Dynamics modeling and simulation of prostate needle-insertion robot

WANG Fu-gang, SHI Yun-lai, ZHANG Jun, FU Shao-lei, WU Wen-bo

(State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University
of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Aiming at the dynamics problem of 6-dof prostate needle-insertion robot, a new type of serial prostate needle-insertion robot was
designed and processed as the research object, in view of puncture process of prostate needle-insertion surgical robot, the definition of remote
center of motion (RCM) posture adjustment and acupuncture unit actuation were adopted simultaneously for the first time. The unit actuation
was equivalent into torsion, while the robot equivalent dynamic model was established. The dynamic equation of the robot was obtained by
Lagrange method, and the dynamic simulation analysis and equation validation was carried out by ADAMS and Matlab software, and the mo-
tion curve of the tip and the dynamic characteristic curve of each joint were obtained. The results indicate that the correlation coefficients be-
tween the analytical curve and the simulation curve of the dynamic equation of each joint are 0.4, 0.75, 0.5, 0.74 and 0. 74 respectively,
which are in good agreement. On this basis, the model selection and verification of the robots power components are carried out.
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