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Achieving of force feedback in master-slave vascular intervention systems

Liu Long* , Cao Tong” , Liu Da™ , Wang Dong” , Cao Xudong”®
( " School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083 )
( ™ Robotics Institute, Beijing University of Aeronautics and Astronautics, Beijing 100191)
Abstract

To ensure the operation safety of a master-slave vascular intervention system, forces feedback devices were in-
tegrated in to the master of the system. A sidewall force sensor was developed, and combined with fiber optic sen-
sors, it was used to measure force. With the computer, two measurement signals were read, and the final value of
fused force was applied to the master, thus a force feedback loop was built. When the catheter collided with a vas-
cular, a corresponding torque was generated via the motor. By the feedback force, Doctors can determin the condi-
tion of catheter tip in order to realize haptic guidance. The experiments proved that the master-slave control preci-
sion was high, besides, the sensors had the good consistency in measurement, and the real-time and effective force

feedback was achieved. It is expected to be used to guide doctors to conduct the surgery.

Key words: vascular interventional, forces feedback, master-slave control, sidewall sensor, teleoperation
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