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Improvement of a Volume Rendering Algorithm
for Maximum Spatial Locality of Reference

MASANORI NUKATA,t MASAHITO KONISHI, it MASAHIRO GOSHIMA, 1
YASUHIKO NAKASHIMA' and SHINJI TOMITAf

A cuboid-order ray-casting algorithm maximizes spatial locality of reference to the volume
data and has two problems: shortening of vector length and column conflict in cache memory.
It is difficult to solve both of them at the same time. Because these problems conflict each
other when the volume data is defined as a normal three-dimensional array. In this paper we
propose an address transform method by which these problems are separately solved. The
evaluation result shows that rendering performance of our method is improved by 28.2%.
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struct Pixel { float r, g, b; }; // 00000
struct Voxel { float ar, ag, ab, t; }; // 00000
struct Vector { float x, y, z; }; // 0000
unsigned char vim[N][N][N]; // 00000
Voxel map[UCHAR-MAX+1]; // 000000
Pixel pxI[N][N]; // 00000
for (int u = 0; v < N; ++v)
for (int u = 0; u < N; ++u) {
float dx, dy, dz; // 000000
float x, y, z; // 0000000
float r, g, b; // 00000
// (1) 00O

init(u, v, &dx, &dy, &dz, &x, &y, &z);
r=g=>b=0.0F;
// (5) 0000 (1IFLOP)
while (ISZIN_.VOLUME(x, vy, z)) {
//(2) 00DDOOO (3FLOP)
Voxel vxl = map|vlm[(int)x][(int)y][(int)z]];
//(3) 00DDO0OO0OOOO (10FLOP)
float t = vxl.t; // 000
r =+t % r + vxlLar;
g =1t * g + vxlag;
b =1t *x b + vxl.ab;
// (4) SPOOO (3FLOP)
x —=dx; y —=dy; z —= dz;
}
//(6) 00DDOOODOOOO
pxl[u][v].r =1; pxl[u][v].g = g; pxl[u][v].b = b;
}
01 00b0o0000000o0000000o0o0O0
Fig.1 Code for pixel-order ray-casting algorithm.
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Fig.4 Projection of a cuboid.
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0 1 Intanium 2000
Table 1 Specifications of Itanium 2.
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