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ABSTRACT

This paper presents force feedback control performance of a 3DOF haptic device that can be used for
minimally invasive surgery (MIS). As a first step, a 3DOF electrorheological (ER) joint is designed using a
spherical mechanism, And it is optimized based on the mathematical torque modeling. Subsequently, the master
haptic device is manufactured by the spherical joint. In order to achieve desired force trajectories, model based
compensation strategy is adopted for the ER master. Therefore, Preisach model for the PMA-based ER fluid is
identified using experimental first order descending (FOD) curves. A compensation strategy is then formulated
through the model inversion to achieve desired force at the ER master. Tracking control performances for
sinusoidal force trajectory are presented, and their tracking errors are evaluated.
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Fig. 5 Experimental apparatus of the haptic master
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Fig. 6 Experimental FOD curves of the ER fluid
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Fig. 7 Tracking control results for sinusoidal trajectory
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