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ABSTRACT

In this paper, we propose a scheme to reduce the number of shadow tests conducted
during rendering of ray tracing. The shadow test is a very important process in ray
tracing to generate photo-realistic images. In the rendering phase, the ray tracer
determines whether to cull the shadow test based on information calculated from a
shadow test conducted on the kd-tree in the preprocessing phase. In conventional
rendering process, the proposed method can be used with little modification. The
proposed method is suitable for a static scene, in which the geometry and light source
does not change in the same manner as it does in the conventional method. The validity
of the proposed scheme is verified and its performance is evaluated during
cycle-accurate simulation. Through experiment results, we found that we could reduce
up to 17% of the shadow test.
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[Table 2] Cache configuration of each unit

Unit Level Size/Type
TRV L1 Cache 8KB 2-way
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LIST L1 Cache 4KB 2-way
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12 units L2 Cache 128KB 2-way
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[Fig. 6] Three test scenes: Stanford Bunny, Kitchen and Robot

[Table 3] The information of test scenes

. . kd-tree
Scene Triangle light “otal leat
Bunny 10125 2 7234 3617
Kitchen 102142 5 61320 30660
Robot 71581 6 69018 34509
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[Table 4] The experimental results of leaf—node
culling using proposed scheme,

Scene | Light Culled Total Culling
leaf-node | leaf-node rate

1 0 0.0%
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[Table 5] The experimental results of shadow ray
culling using proposed scheme,

Scene | Light Culled Total Culling
& leaf-node | leaf-node rate

1 0 0.00%

Bunny 5 160 1645550 0.01%

1 249864 12.05%

2 193107 9.31%

Kitchen 3 207110 2073599 9.99%

4 147122 7.10%
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[Table 6] Simulation results,

Scene Ray Proposed scheme | Reduction

On Off (%)

Bunny all 13.75ms| 13.76ms 0.02
shadow 7.75ms 7.96ms 0.03

Kitchen all 83.55ms| 87.17ms 4.16
shadow | 57.65ms| 61.27ms 591

Robot all 102.95ms | 118.30ms 12.97
shadow | 70.75ms| 86.10ms 17.83
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