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Abstract

In this paper, we propose an algorithm for generating lightning paths, which are more realistic than those of random tree based
algorithm and faster than a physically based simulation algorithm. Our approach utilizes physically based Dielectric Breakdown
Method (DBM) and approximates the electric potential field dramatically to generate the lightning path. We also show a guide path
method for the lightning to avoid obstacles in a complex scene. Finally, our method renders fast and realistic lightning by considering
physical characteristics for the thickness and brightness of the lightning stream. Our result of the lightning path shares similarity to
natural phenomenon by having about 1.56 fractal dimensions, and we can generate the lightning path faster than a previous physically
based algorithm. On the other hand, our method is difficult to apply on the real-time games yet, but our approach can be improved by
performing the path generation algorithm with GPU in future.
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Figure 1. Lightning rendering result generated by our method. It uses
auniform grid of 128 by 128 and takes 1.01 s to construct the lighting

path.
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Figure 4. Heat map visualization for each part of electric charges. The
sum of these terms equals to (b) of Fig. 3
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Figure 6. Comparison of lightning path
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Figure 11. Lightning rendering process
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