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Three DOF Haptic Simulator for a Needle Biopsy
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Abstract : This paper shows how to implement force reflection for a needle insertion problem.
The target is a needle spine biopsy simulator for tumor inspection by needle insertion.
Simulated force is calculated fromthe relationship of volume graphic data and the orientation
and position of the needle, and it is generated using PHANToM™. To generate realistic force
reflection, the directional force of the needle has been generated by tissue model. The
other rotational force is generated using a pivot to keep the needle in the initial inserted
direction after puncturing the skin. Since the used hapticdevice has limitation for generating
high stiffness and large damping, scale downed model and digital filter are used to stabilize

the system.
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