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A master manipulator, in surgery with a master—-slave type surgical robot, often uses an anisometric
interface for motion control. In order to operate precisely on the slave side, the translational motion
of the master side must be scaled down. Therefore, repositioning is required because of the limited working
range of the master manipulator and disturbs robot operation.

In this study, a master manipulator using an isometric interface to control the translational motion
is proposed. Isometric interface uses an operator’ s force as the control input. The outputs, target
velocity and position calculated are in proportion to the input. A force sensor mounted on the manipulator
is used to measure the operator’ s force. Therefore, the manipulator allows the operator to concentrate
the manipulation without repositioning. A master—-slave type surgical robot consists of the proposed master
manipulator and a pneumatically—driven slave manipulator that can estimate an external force.
Controllability of the robotic system is evaluated.

Block transfer experiments confirm that the proposed master manipulator has a positioning performance
comparable to that of a conventional master manipulator. Moreover, positioning experiments prove that
the precision of the proposed manipulator was controllable by adjusting its control gain as the conventional
master manipulator.

The proposed master manipulator, on the other hand, cannot display an external force to the operator
directly because of the lack of actuators to generate force. Thus, pseudo-haptic display method is proposed
to present the force. A value subtracted from the input force to the external force is used to new control
input. The pulling suture experiments show that the proposed method is available to pull the suture with
the appropriate tension.

In addition to the pseudo haptic display, a force direction display device is mounted on the proposed
master manipulator as a grip part. In order to display the direction of force, a fingertip stimulation
is used. The stimulation is realized by using air jet flow and swirling flow. The needle insertion
experiments prove that the device assist the operator to manipulate the needle accurately
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