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Abstract
244300
In this research, a 6-axis robot manipulator arm is designed and constructed for medical

applications such that this manipulator arm can be controlled in position and force modes. In the position
mode controlled by SPiiPlus Motion Controller using joint angle feedback from encoders, the robot arm
motion receives users’ specified angular motion of each joint so that the robot arm can move to users’
desired locations with high accuracy even with load variation and repeatability less than 10 micrometer.
Moreover, a motion control program has been developed within Microsoft Visual C++.NET based on
SPiiPlus MMI code to control individual or combined joints’ position, velocity, acceleration. Also, the
motion control using the inverse kinematics has been implemented and tested for motion tracking with
the end-effect position error less than 3.5 centimeter Beside that the contact and cutting forces have been
monitor during a simulated operation using chicken and pork meats, which is a basic characteristics for
impedance force control in the simulated operation. Lastly, a hybrid impedance control of both motion
and force at the same has been simulated with only three axes of the actual robot arm to move along a
specified surface with contact force at all time, the results show that this three-link arm can move to the

desired position accurately, but there is small error in contact force.
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