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Control of a Master/Slave Combined Surgical Robot for Total Hip
Arthroplasty
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Abstract : To improve surgical result of total hip arthroplasty (THA), there has been some approaches using a robotic milling system.
which can make a precise cavity in the femur. Usually, to carve a femur, the surgical robot is controlled by a pre-programmed tool-
path regardless of a surgeon’s experience and judgment. This paper presents a control method of a surgical robot for THA, which can
be used as an advanced surgical tool. With a master/slave combined surgical robot, surgeon can directly control the motion and
velocity of a surgical robot. The master/slave-combined robot is controlled to display a specific admittance for a surgeon’s force to
the surgical robot velocity. To prevent the over-carving of a femur, virtual hard wall is displayed on the surgical boundary. To
evaluate the proposed control method of the master/slave-combined surgical robot, 2-DOF master/slave-combined manipulator is

used in experiment.

Keywords : total hip arthroplasty, mastet/slave combined, surgical robot, admittance, virtual hard wall
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Fig. 1. Schematic of a master/slave combined surgical robot.



Joumal of Control, Automation and Systems Engineering, Vol. 8, No. 9, September, 2002 789

(b) parallel type

(a) serial type

O 2.3 e add e 2
Fig. 2.3-DOF surgical robot for total hip arthroplasty.
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