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Study of an automatic catheterization method
for minimally invasive surgery

Fu Yili, Li Kai, Wang Shuguo, Gao Anzhu
( State Key Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150001 )
Abstract

In order to implement automatic or semi-automatic catheterization in minimally invasive cardiac interventions
by manipulating a sieerable catheter, a control sirategy based on a continuum robot model is proposed. Firstly, the
sirategy constructs the kinematics model of the catheter’ s distal end with rigid links and joints, and performs the ki-
nematic analysis of the catheter’ s distal end using the D-H method to obtain the Jacobian matrix for the variables of
the catheter’ s ends and joints, and then the kinematics control law of the catheter’ s distal end; After that, the
generalized potential field method is utilized to extract the skeleton of 3D vasculature reconstructed, and then the
navigation path in magnetic space is generated through the registration matrix; Finally, through applying an ap-
proach to ensure the distal end of catheter to lie in the control circle, the automatic catheterization is accomplished
in an aortic arch using a conveyor device. The experimental resulis indicate that the presented method could fulfill
automatic control of a catheter’ s 3DOF movement and complete the automatic catheterization in an aortic arch.

Key words: minimally invasive surgery, continuum robot, kinematics of catheter, automatic catheterization
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