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Implementation of Real-Time
Interactive Simulation System
Yuuki Maruyama

Abstract
Recently[] large-scale numerical simulation is coming to be done in the various
fields] caused by the rapid improvement of the computer performancel] Un-
der this circumstance, construction of ”the simulation environment of a virtual
experiment type and a virtual experience type” is desired as simulation tech-
nology of the next generation, which may serve as an alternative means of the
conventional experiment.This system needs to performe a simulation in real-
time corresponding to the interactive operation by the operator and to show
the result at once by the means of vision and others needs.

But, calculation time and calculation accuracy have the relation of a trade-
off. A real-time interactive simulation system have to correspond to two oppo-
site demands called "real-time performance” and ”highly precise simulation.”
Then, we implement the system where dynamically change the accuracy of a
simulation, according to the state of a simulation. In this paper, we propose
the accuracy control technique according to an operation frequency and change
of a place, and aim at dynamic control of simulation accuracy.

Moreover, the visualization system in a real-time interactive simulation sys-
tem requires high definition picture and high-speed drawing speed. In this
paper, we implement parallel volume rendering system by standard graphics
hardware, and this system attained the real time performance. Consequently,
this system can visualize the volume data which size is 512 x 512 x 512 on real
time.

And we implement a real time interactive simulation system using poisson
equation and diffusion equation. Consequently, the accuracy of a simulation
was able to be gradually raised with poisson equation using the accuracy con-
trol technique according to an operation frequency. With the diffusion equation,
dynamic control of simulation accuracy was enabled by using the accuracy con-

trol technique according to change of a place.
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Data | 00000 (O000 [fps] | D000 [sec] | OO0 [%]
Poisson 23 144.4 - 100
43 138.8 0.024 100
83 133.8 0.070 98.5
163 68.8 0.103 93.8
Bonsai 23 89.9 - 100
43 85.4 0.28 84.4
83 96.4 0.47 53.9
163 61.1 0.70 37.5
Chest 23 32.2 - -
43 27.1 0.81 100
83 32.3 2.02 7.2
163 30.3 2.89 66.8
Tree 23 0.74 - -
43 8.77 6.67 71.9
83 13.8 8.16 44.9
163 18.6 10.0 22.3
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U4 000000000

Data | O0ODO0O [fps] | OO0 [%]
Ooo0g |00
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HEN
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OA1L 0000
Client Server
CPU Pentium4 1.8GHz | Pentium3 1.0GHz
Memory 512MB 512MB
Gfx Card GeForced Ti4600 | RADEON9700PRO
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OS Red Hat Linux
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Compiler gce+LAMG6.5.9

gobbbbooooobbobodoooobb4bbboooobobbboo
gobobboooobbbooodbobboooobobbbooooobo
e Engine
O000000000000000000 256%x256x128000 (O A.1-(a))0
e DBonsai
O0000000000000000 256 x256x256000 (0 A.1-(b))0
e Chest
000000000000 0O0O00OOOgObi2xbsl2xsl2000 (O Ad-
(c))D
o Tree

UboobooboooboobOobDbOobooDbgsl2zxsl2zx1024000

A-1



A.l2 OO0OOOODOODO

(b) Bonsai

(c) Chest

OA1LO000DOCOODO

gbgboodbodgiligbogboboobobooboboobobboooa
0000000000000 00b0DOOO0O00OooDD A20000Engined
Bonsai 0000000000 O0ODOOOOO0OODLOODOOODOODOODOOO
gbogbooobobogbobogboboobobooboboobobon
000000000000 00000000000000000OD0O0O0O Chestd
TreeJOODDODOOOOOOOODOOOOODOOOOODOOODLDOOODLO
gobbboooobboboooobobbooooboboooobbobooon
gobboooobboboooobbbooooboboooobbbooon

gboooboobon
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ooo | oo (0og (o0
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Tree - 0.007 - 0.77
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43 18.2 93.6 0.79
83 16.9 50.2 1.14
163 11.3 34.2 1.48
Bonsai 23 17.2 100 0.93
43 17.8 84.4 1.30
83 15.8 53.9 1.66
163 10.4 37.5 2.30
Chest 23 - - -
43 13.5 100 3.69
83 15.8 77.2 6.03
163 10.4 66.8 8.81
Tree 23 - - -
43 1.11 71.9 19.9
83 12.7 44.9 20.9
163 8.14 22.3 22.5
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OA5O0OO00OO0OO

Data | 0000 [fps] | D OO [%]
10 40
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