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REALTIME CONTROL ALGORITHM
FOR TELEOPERATED SURGERY
ROBOT

DING Jienan' WANG Shuxin®  YUN Jintian'
LI Qunzhi* HAN Baoping?
(1. School of Mechanical Engineering,
Tianjin University, Tianjin 300072;
2. Department of Microsurgery, Tianjin Hospital,
Tianjin 300211)

Abstract: As a result of isomery between master and slave,
teleoperated surgical robot must process enormous calculation.
Based on linearize ideology, a novel algorithm which can sat-
isfy the surgical operation that requires quick response, high
precise and safety is presented. At first, the velocity in cartesian
frame is mapped to the velocity in joint frame through the in-
verse Jacobian matrix, and then makes the instant velocity in-
stead of the distance of the joint. Therefore the calculation is
simplified to satisfy the realtime requirement of surgery. As a
feedback signal, error between master and slave is applied to
eliminate error generated by approximate linear kKinematics.
Cubic interaction in joint space is used to eliminate surgeon’s
tremor and control the robot safely and smoothly. Based on the
algorithm, MicroHand system accomplishes the vas suturing
experiment for a rabbit’s leg micro artery.

Key words: Surgical robot Teleoperation Hand tremor

Cubic interaction  Trajectory plan
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