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Soft Tissue Modeling for Surgical Simulator and Navigation Sysytem
Masato OGATA - MANABU NAGASAKA
and TAKAHIRO YAMADA it
In medical applications especially for surgical simulator and navigation, there is a grow-
ing need to represent the deformation of soft tissues and their pressure faithfully. Unlike
traditional game applications, these applications request precise representation of the tissue
deformation and the pressure. By introducing a pressure stabilization into a hyperelastic
model, we have improved computational reliability for tetrahedral elements of P1-P0 scheme(
4 nodal points for displacements and 1 point for the pressure). Usually, the calculation us-
ing tetrahedral elements with P1-PO scheme cannot have reliability in calculation, because
it does not satisfy the LBBK criteria. For realtime calculation using finite element method
which reduces to solving simultaneous equation, it is important to reduce the dimension of
unknowns.
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#E p = 510kg/m> #JE p = 5.1kg/m°
|Adina — Sim|/|Adina x 100 | |Adina — Sim|/|Adina| * 100
i x (%) v (%) z (%) x (%) vy (%) z (%)
1 0.3927 0.9586 0.6622 1.0112 1.1539 2.2242
100 0.5847 1.3113 1.3790 1.3757 1.5995 3.1751
200 0.5880 0.0444 0.8029 2.2654 0.7891 1.5910
300 1.1405 0.0600 0.7668 1.7802 0.1359 2.0592
400 2.0006 2.2992 0.0761 6.4780 5.3072 0.2157
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