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Study on the Gravity Imbalance of Haptic Master of Surgical Robot
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Abstract: Combining with the dynamic equation of the self-designed haptic device the effect of the unbalanced

force on the the performance of the haptic device is analyzed. Under not influencing the force accuracy the range of
variation of gravity imbalance items and center-of-mass coordinates are presented. Combining with Adams and
Matlab the transparency of the device under both gravity balance and imbalance state is analyzed. As the centroid
of haptic device is within this range the inertial force of device will be reduced and the performance will be also
enhanced but not affecting the stiffness and operability.

Key words: computer software; cutoff frequency; dynamics; gravity imbalance; haptic interfaces; imbalance

radius; Jacobian matrices; mathematical models; MATLAB; mechanisms; robots; stiffness;

transparency, vectors
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