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Real-time Rendering of Metaballs Using GPU

HrrosHr MisHIMA, ! TosHiMITsSU TANAKAT!
and YUuJr Sacawat!

This paper presents a real time rendering method for metaballs. The method
computes potential at equal interval sampling points like ray-casting. However,
in order to remove unnecessary sampling points, a bounding cube is created for
each particle then its front-half is selected as the sampling area. At each pixel,
the initial sampling point is selected on the front surface of the nearest are. The
sampling point shifts at same interval step by step. However, if the sampling
areas are not continuous on the ray, the sampling point is made to jump to the
next area by using modified Z-buffer algorithm. For each particle, potential at
the sampling points is added to the accumulation buffer, which is the same size
of the image. Then potential at each pixel is evaluated. If the value is over
the threshold, surface of the object is estimated by interpolating between the
sampling point and the proximate point. In addition, the cost is reduced by
computing 4 sampling points along the ray together. By considering feature of

GPU, real-time rendering is realized. The experimental result confirmed that
256 X256 images including 4096 metaballs are created in 30 fps.
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Fig.1 Flow chart of one-frame.
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Fig.2 Evaluation points in constant interval sampling.
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Fig.3 Distance to a billboard.
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Fig.4 Initial position of the points.
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Fig.5 Evaluation space for a particle.
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Fig.6 Jump of the evaluation point.
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Fig.7 Final evaluation space for all particles.
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Fig.8 Estimation of surface position by interpolation.
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Table 1 Frame rate by number of particles and resolution.

FHIL—LL—k HIFE
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Ef % | 256x256 | 35 21 7
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Fig.9 Test images for evaluating frame rate.
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Fig. 10 Water flow depicted with 4,096 particles.
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Fig.11 Water flow depicted with 16,384 particles.
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Fig.12 change of precision by calculation points.
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