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Real-time Simulation of Rheological Deformation on FPGA

Seiji Tomokuni*l, and Shinichi Hirai 2

Abstract — Deformable soft objects such as food and tissue show both elastic and
viscoplastic properties, and are referred to as rheological objects. A physical model of
virtual objects has been developed, but computer power is insufficient to compute large
virtual rheological objects in real-time. This paper describes the real-time computation
of the deformation of virtual rheological objects on an FPGA (Field Programmable Gate
Array). An FPGA is an LSI in which logical circuit is rewritable. FPGAs enable us to
perform computation of virtual rheological deformation in parallel. We designed a logical
circuit to compute the deformation of virtual rheological objects on an FPGA, and we
realized a system that computes the deformation 8.26 times as fast as a PC with 1.7 GHz
CPU. Our estimations show that an FPGA is capable of computing the deformation 75.2
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times faster than a PC.
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Fig.1 Viscoelastic, plastic, and rheological
objects
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Fig.2 Three element model
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Fig.3 Example of shape expression by truss
model
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Fig.4 Outline of circuit for rheoligical simu-
lation
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Fig.6 Mass particle module
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