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Particle-Based Flame Rendering
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and Yosuio Ounof!

In this article, we propose a particle-based flame rendering method. In the
field of visualization, particle-based volume rendering has been introduced for
the purpose of previewing. Our method is a reasonably-simplified version of
the particle-based volume rendering. Compared with previous flame render-
ing methods, both detail representation and controllability are sufficiently im-
proved. In addition to this, it is easily implemented using standard APIs, and
its fast enough rendering speed allows us to adjust environmental settings on
the fly. Moreover, our method requires only the position and temperature as
particle attributes, and thus it would be used in conjunction with existing par-
ticle simulators.
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Fig.1 Overview of particle-based flame rendering model. Our method is a simplified version of
the particle-based volume rendering in consideration of flame characteristics. The original
particle-based volume rendering model (top) and our proposed particle-based flame rendering
model (bottom). Framed parts depict preprocessing stages. Our model requires only particle
input as its preprocessing.
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returnFromBuffer (intensityScale)
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Fig.2 Color transfer function used for associating a color with the temperature of each particle.
Color white is associated with the temperature of 3000K. Red component increases as the
temperature decreases.
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Fig.3 Comparison of rendered flames with different repetition levels 1, 10 and 20 (left to right).
Granular effects become unnoticeable as the repetition level increases.
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Fig.4 Comparison of a particle with different alpha test thresholds 0.2, 0.4, 0.6 and 0.8 (left to
right). Background pixels appear more frequently as the threshold increases.
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Fig.5 Comparison of rendered flames with different viewing distances. The detail gets added as
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the viewing distance becomes smaller. Note that the parameter adjustment is unnecessary.
Fig.6 Rendering of random number-based particle simulation. A smooth, but monotonous flame is

generated.
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generated unlike the result in Figure 6.
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