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Real-time Rigid Body Simulation using GPUs

TAKAHIRO HARADA," MASAYUKI TANAKA ,tt SEIICHI KOSHIZUKA t
and YOICHIRO KAWAGUCHTI!

Real-time computation of rigid body simulation is a difficult problem as the computational
of collision detection in rigid body simulation is expensive. In this study, collisions are com-
puted by approximating a rigid body by a set of spheres and colliding forces of rigid bodies
are computed by using them. As the method is able to be parallelized, Graphics Processing
Units (GPUs) can be used for computation of rigid body simulation. By using of GPUs,
a rigid body simulation is accelerated drastically. The proposed method could compute one
time step of a rigid body simulation with several tens of thousands of chess pieces in real-time.
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Fig.1 Shape representation using spheres.
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3 A real-time simulation result in which 10,923 toruses

are used.
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# 1 Simulation times and frame rates of simulation using
chess pieces (in miliseconds).

Number of chess pieces | Simulation time FPS
1,024 4.23 168
4,096 8.62 53
16,384 12.8 21.2

% 2 Simulation times and frame rates of simulation using

toruses (in miliseconds).

Number of toruses | Simulation time FPS
682 4.08 200
2,730 8.00 79
10,922 16.6 23
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