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Providing a Real Time Physics-Based Simulation Library and Development of a Surgical Simulator
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ABSTRACT. This project proposes physics-based methods that enable VR simulation of soft organs with
autonomous motion like a beating heart or an aorta. The developed model simulates real-time deformation and
force feedback during surgical palpation based on finite element methods. We provide a C++ library of the model
and prepare pre-processing software for finite element modeling. Applying the software to a standard PC with
force feedback devices provides a palpation simulator of aortas. The evaluation with cardiovascular surgeons and
medical students confirms the developed system is useful for learning not only surgical procedures but also

stiffness of in-vivo organs.
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