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Sprite Animation Based Fire Effects Using Spark Textures and Artificial

Buoyancy Field

Jong-Hyun Kim*

Abstract

In this paper, we propose an image-based synthesis method that can effectively represent the

spark effect in fire simulation. We use the real flame image or animated image as inputs and perform

the following steps : 1) extract feature vectors from the image, 2) calculate artificial buoyancy, and

3) generate and advect spark textures. We detect the edge from images and then calculate the

feature vectors to calculate the buoyancy. In the next step, we compute the high—quality buoyancy

vector field by integrating the two-dimensional feature vector and the fluid equation. Finally, the

spark texture is advect by buoyancy field. As a result, our method is performed much faster than the

previous approach and high—quality results can be obtained easily and stably.
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[. Introduction

Fig. 1. Fire effects in game.
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[I. Preliminaries

1. Related works
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[1l. The Proposed Scheme
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Fig. 2. Algorithm overview
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1. Extraction of feature vectors
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{b) Edge detection

{c) Extraction of
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Fig. 3. Calculating feature vectors.
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Fig. 4. Controlling feature vectors by k.

2. Calculation of artificial buoyancy field
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(a) Buoyancy field by feature vectors

(b) Candidate positions
of spark textures (green)

Fig. 5. Calculating artificial buoyancy field and
candidate position of spark texture.

3. Generation and advection of spark textures
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A

Improved visual effects by spark textures.

Fig. 6.

[V. Results and Conclusions
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Fig. 7. Fire sprite animation1.

- Input data -

Fig. 8. Fire sprite animation2.
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Fig. 9. Fire sprite animation3.
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Table 1. Sizes of our example scenes.
) Size of input Grid Number of spark
Figure . .
image resolution textures
7 656x656 164x164 avg. 120
8 512x512 128x128 avg. 210
9 500x500 125x125 avg. 260
10 500x500 125x125 avg. 1,120
Table 2. Simulation parameters.
Figure o 0y A Time-step
7 2.5 2.15 0.6 0.02
8 2.5 2.15 0.6 0.02
9 2.5 2.15 0.6 0.02
10 2.5 2.15 0.3 0.02
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