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Modeling of virtual rheological objects and

realtime computation of their deformation on FPGA
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This paper describes the realtime computation for the deformaion of virtual rheological objects on FPGA. Displaying tactile

sensation requires to compute the deformation in high frequency. We will implement realtime computation of the deformation

of large scale objects on an FPGA suitable for parallel computing. First, we will describe the simplified dynamic equations

for computing the deformation of rheology objects. Second, we will outline the calculation of object deformation on an

FPGA and will evaluate the performance of the calculation. Finally, we will discuss data transfer between a PC and an

FPGA and will propose a better design for the realtime computation of the rheological deformation.
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Fig. 1: Three element model
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Fig. 2: Schematic computation module
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Table 1: Performance of module

ooooo [MHZ 77 | 125
goboood 71 89

0000 [slices] 3259 | 3334
XCV2000E000000000 (%) | 16 | 17
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Table 2: Input data
Ti |Yi | Zi |Vai | Vyi | Vzi [ T4 | Y5 | Z5 | Vg | Vyj | Vzg lvoigt

112(3|14|5]6[6|5|4(3 2|1 7

Table 3: Error between result and theoretical value

000 | OO0 |0000 |0000 [%)
fo |-1.3015 | -1.3203 | 0.0188 1.4276
fy | -0.7809 | -0.7930 | 0.0121 1.5247
f. | -0.2603 | -0.2656 | 0.0053 2.0075
Looigt | -3.8811 | -3.8750 | 0.0061 0.1578
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(a)initial (b)deformed (c)stationary

Fig. 3: Local shape maintaining model

(a) 2D (b) 3D

Fig. 4: Discrete element model
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