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Simulation of tissue shape deformation and human motion

based on elastic skeletal muscle model

Hiroshi Inatba>k1 Tsuyoshi Taki'! Shin-ya Miyazakfk2 Jun-ichi Hasegawa*1 and Jun-ichiro Toriwakfkl

Abstract — This paper presents a method for simulating human motion with tissue shape deformation based

on an elastic skeletal muscle model. Shapes of tissue models are decided based on real measurement data such

as CT. In the model, motion is rendered by muscle contraction such as bending knees, and the bending motion

and shapes of soft tissues are generated as a result of dynamic simulation. The soft tissues are modeled by our

original elastic model which has advantages of low computational cost and stability in large deformation. The

result of tissue shape deformation is transparently visualized as a real-time animation.
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Fig. 2 A polyhedron shape obtained from a set of

polygonal cross sections
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Fig. 3 A polygonal cross section obtained from a tissue

region.
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Fig. 5 Elastic force in a volumetric elasticity element.
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Fig. 6 Results of motion generation
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Fig. 7 Results of body surface deformation at a knee (enlarged display)
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Fig. 8 Visualization of change in the body surface area
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