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Abstract : This paper shows how to generate realistic force for a haptic spine biopsy simulator using a commercial haptic
device, PHANToM™ of Sensable Co. The PHANToM™ can generate only axial forces, and it has instability problem when it
touches hard objects due to the limits of actuator system and it also has same problem for the chject which has abrupt
changed stiffness in small volume. The simulated force has two components. One is directional force of the needle. To generate
realistic force reflection, normal force has been generated by tissue model. The other rotational force is generated using pivot
to keep needle initial inserted directicn after puncturing skin. A ramping filter and time variables are used to solve instability
and jumping ocut problems. Since needle biopsy has clastic process and failure process, the realistic force during needle
insertion has been modeled with elastic and friction components using the experimental data.
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