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Computation of Deformation for Virtual Rheological Object on FPGA

*Masafumi Kimura, Shinichi Tokumoto and Shinichi Hirai (Ritsumeikan University)

Abstract O In this paper, we will present a method to implement the deformation computing for virtual rheological
objects on FPGA. Computation of rheological object requires much time due to repetitive operations. It is necessary to

construct a parallel computation and implement it on FPGA to meet requirements in time.

First, we will choose

rheological elements which are determined by the properties of rheological objects. Second, we will propose a method
to construct a lattice model of rheological objects. Finally, an implementation of the computation for the deformation

of rheological objectswill be presented.
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Fig.O  Simplest element of rheological objects
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Fig.3 Program for Three element of Rheology model

ooo

X —_ ] @adoo
X -I: o @FOO0
\\//‘ & © J_ @oo
]
cLocK r° ®no
- (5 ®
: gL
® ‘_ ? Fe
G I
@
® 'I_r
Fig.4 Schematic Functions

7.ggoogoooo
Verilog-HDLOOOOOOOOOOOOODOODOOO
gboboooooboboboboobobooooooboan

000000000000 VerilogDHDLOOOOODOO
00000000000000000000000000
00000000000 160000000000000
00000000000000000000000000
CL,Cc2000 05000000 2500000000000
00LO00000000016000000000000
000000000 F)D OO D00 Fe(2)0 O OO Tablel
00000000000000000000000000
00000000000000000000000000
0000000000000000000000000

00000000000000000000000 FPGA
0000000000000

Tablel Simulation Result

Vi 1 5 -1 -1 1 0 0 0
Vj 0 0 0 0 0 5 -5 -1
Xi 1 5 -1 |5 -5 0 5 0
Xj 0 0 0 5 5 5 0 -1
a 1 1 1 1 1 5 -5 -1
Fe |]|07C0J0ODCO|04CO|F984 FAO1 E5CO |[E840 |540
Fe(1)||7.75 |13.754.75 |-6.484375|-5.99609375 |-26.25|-23.75|5.25
Fe(2)||7.75 |13.754.75 |-6.5 -6 -26.25|-23.75(5.25
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