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Real-Time Modeling of Snow-covered Shape

KoHE Toxkorr and HIRONORI MORIKI®

It is effective for improving the reality of computer graphics to display a natural phenomenon
and a natural object. Especially, display of snow coverage plays a role important for express-
ing a sense of the season. However, since a geometric modeling of the shape of snow which
covers arbitrary scenes by hand is the work which requires time and effort, it is desirable that
snow covered shape can be automatically obtained by the simulation. This paper proposes
the high-speed modeling method of snow covered shape. This method takes the following
condition into consideration: a blocking of snowfall by another object, an influence of an
irregular motion of falling snow, and a movement after landing of snow. This method applies
the shadow buffer method to detect an obstacle, and calculate the influence of an irregular
motion of snow, then determine final snow coverage shape by moving the snow to a stable
position. This technique can reproduce the snow coverage shape which changes with snowfall
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every moment on real time.
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Fig.1 Grouping of polygons.
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Fig.2 The snow coverage possible area for every group.
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Fig.3 Obstacle detection by shadowing.
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Fig.4 Composition of the shadow region in many
directions of snowfall.
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(a) Perform Z buffer algorithm with many directions of snowfall
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Fig.5 Calculation of the snow coverage probability using

the shadow map.
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Fig.6 The move method of the snow after landing.
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Fig.7 Snow coverage under an obstacle.
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Fig.8 Snow coverage on the GLUT primitives.
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Fig.9 Snow coverage on the DXF objects.
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Fig.10 The case of using ray casting method.
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Fig.11 The case of using proposed method.
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Table 1 Computation time of the snow coverage

probability.

Ray casting Scene Number of | Processing
method rays time (sec.)
3 4.917

0 10(a) 5 7.841

10 15.062

0 10 (b) 5 158.347

Proposed Scene Number of Processing
method projections | time (sec.)
0 11(a) 5 0.391

0 11 (b) 5 0.451
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Group map of the top view
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Fig.12 Snow fall processing.
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