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Volume Haptic Rendering Algorithm for Realistic Modeling
Ji Chan Jung* and Joon Young Park**

ABSTRACT

Realistic Modeling is to maximize the reality of the environment in which perception is made by vir-
tual environment or remote control using two or more senses of human. Especially, the field of haptic
rendering, which provides reality through interaction of visual and tactual sense in realistic model, has
brought attention. Haptic rendering calculates the force caused by model deformation during interaction
with a virtual model and returns it to the user. Deformable model in the haptic rendering has more
complexity than a rigid body because the deformation is calculated inside as well as the outside the
model. For this model, Gibson suggested the 3D ChainMail algorithm using volumetric data. However,
in case of the deformable model with non-homogeneous materials, there were some discordances
between visual and tactual sense information when calculating the force-feedback in real time. There-
fore, we propose an algorithm for the Volume Haptic Rendering of non-homogeneous deformable object
that reflects the force-feedback consistently in real time, depending on visual information (the amount
of deformation), without any post-processing.
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Fig. 1. Process of Haptic Rendering.
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Fig. 3. FEM(Finite Element Method) model.
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Fig. 10. Chain surface map.
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(b) Side view
Fig. 13. Result of deformation of non-homogeneous mode)
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