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A Dynamic Mass Spring Model for Simulation of Soft Tissue Deformation
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Abstract: A simple and reliable mass spring modeling method was proposed, which is adapted to the simulation of the soft
tissue that can be approximately represented by surface mesh. The concept of virtual volumetric spring was introduced for
simulating volumetric information of the soft tissue first. Then a dynamic local subdivision method was given to improve the
simulation precision, which is based on the modified butterfly subdivision algorithm and processed on two-stage offline and
online. In the offline stage, the base mesh was subdivided into some level of detail meshes. On simulating the online stage,
the local subdivision mesh was generated according to some criteria such as stress strength. The experiment results show that
the presented method enhances indeed the sense of volume for soft tissue deformation in real time simulation. The
computation cost of the local subdivision model is almost the same as the initial coarser model but performs higher

computational precision.

Key words: mass spring model; virtual volumetric spring; surface subdivision; physics-based modeling; soft-tissue deformation;

real time simulation
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