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Control of MR Haptic Simulator Using Novel S-chain Model
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Abstract Due to difficulty in minimally invasive surgery, training simulator is actively researched. A volumetric
deformable organ is created by employing a shape-retaining chain-linked (S-chain) model to realize positioning a
human organ model in virtual space. Since the main principle of the S-chain algorithm is that the repulsive force
is proportional to the number of chain elements, the calculation time can be increased according to the magnitude
of deformation. In this work, the advanced S-chain algorithm is used to calculate the repulsive torque according to
spin motion. Finally, haptic architecture was constructed using this S-chain model by incorporating the virtual organ
with a real master device, which allows the repulsive force and target position to be transferred to each other. The
control performance of S-chain algorithm has been evaluated via experiment.
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Fig. 1. Manufacture MR Hapctic Master
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Fig. 2. Concept of S—chain Algorithm
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