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Real-time Computation of Rheological Deformation Using

FPGA
o Seiji TOMOKUNTI and Shinichi HIRAT Department of Robotics, Ritsumeikan University

Abstract:Deformable soft objects such as food and tissue show both elastic and viscoplastic properties, and are referred to as
rheological objects. We designed an computational hardware using an FPGA (Field Programmable Gate Array) and realized
a system that computes the rheological deformation 18 times as fast as a PC with a Pentium IV 1.7 GHz. Our estimations
show that an FPGA can compute the deformation 243 times faster than the PC.
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Fig. 1: Three element model
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Fig. 2: Schematic computation module
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Table 1: Size of Circuits

flip-flops | slices | multipliers
All modules 8,720 6,875 25
TEM 6,880 4,144 16
MPM 1045 640 9

(a) PC (b) FPGA

Fig. 3: Deformed shape of rheological objects

Table 2: Computational time

time[ms]
PC(PentiumIV 1.7GHz) 3.65
FPGA(XC2V6000) 0.20
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Fig. 4: Maximum feasible virtual object size
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