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The Visua/Interactive Numerical Simulation System Using Finite Element Method
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Quick response and interactivity is crucia for the simulator of the physical phenomena to facilitate the repid construction and the
parameter calibration of the target model. We developed a visual/interactive simulator using the FEM (Finite Element Method) .To
keep the interactivity great efforts are need to balance the computation and visualization time, because the computation cost for
FEM is greater than that for FDM (Finite difference Method).
We developed several methods to reduce the computation cost of iterative and direct linear solvers to improve the interactivity vu
of the simulator
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2
100cm 100cm
10x 10°Pa

0.3

1500kg/m3
5mm
5x 57°sec
1000step
[3]
2
1
2 (msec)
10 0.09 8.27 8.23
20 0.16 12.83 13.00
30 0.36 19.90 20.33
40 0.61 30.50 30.97
3 (msec)
10 152.80 3.20 157.60
20 9335.10 13.50 9354.40
30 64274.00 30.10 64304.10
40 355866 .50 43.20| 355909.70
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0.36 19.90 20.33
9335.10 13.50 9354.40
111.90 11.34 123.24
132.70 11.30 144.01
155.36 10.72 166.08
217.50 12.68 230.18
837.70 9.80 847.50
297.00 13.50 306.80
27.10 11.20 38.40
11.50 10.40 22.00
4.70 10.70 15.20
LU
20x 20 7 8

1 2 3 4 5 6 7 8 9 10

0.0 0.1 0.2 0.6 0.8 1.8
97 89 80 75 67 67

1 (msec)
11 12 13 14 15 16 17 18 19 20

2.8 2.0 3.0 4.0 5.0 0.6 1.6 2.6 3.6 4.6
67 50 50 50 50 O 0 0 0 0

1 (msec)
21 22 23 24 25 26 27 28 29 30

56 6.6 7.6 8.6 9.6 10.6 11.6 12.6 13.6 14.6
0 0 0 0 0 0 0 0 0 0
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