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The improvement of conformity of isosurface on Marching Cubes
algorithm with internal voxels in sampling distance

KENTARO TAKANAMI,* MASARU FUJINO,#* MANABU NAGASAKA,T
00 TAkAAKI KIKUKAWAt and MASATO OGATA?

In this paper, we propose a method to improve Marching Cubes algorithm. The model for
a real-time surgical simulator which we are developing uses tetrahedral FEM models. To gen-
erate tetrahedrons we have to apply isosurface generation. This isosurface generation greatly
affects geometrical conformity of original model. We improve traditional Marching Cubes
algorithm to use information of voxels those are hidden in specified sampling distance. The
experiments have shown that the method generated less number of triangle surface patches
compare to the traditional method with reasonable geometrical conformity.
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//====0000====//

int fx,fy,fz; // 0000000000 OO

int iEdge; // D0OO0DODOO0DOODOOD11
int i; // 00000000 O0OOO

int ¢; // 0000

int dr(3]; // O0O0O0ODOOOOODOOOOO
int xP, yP, 2zP; // 00000000

float eVertex[12][3]; // 000OOOOOOOO
float fr = 0.5f; // 000000

char voxel[X]1[Y][z]; // ODODOOO

float edgDr[12][3]; // O0DOO0OO0OOOOOOOO

// 00000000000

// 1. 00000fx,fy,fz00000000000 step 000000000
goO0ooooooooood

// 2. 0000000 1200000000000000000

//====000000000====//
// 0000000000000000000
for( i=1; i<=step; i++ ) {
for( c=0; c<3; c++ )
//00000000000000
dr[c] = (int)ABS( edgDr[iEdgel[c] ) * ij;
// 0000000000000000000000O00000
if (voxel[xP] [yP] [zP] != voxel[xP+dr[0]] [yP+dr[1]] [zP+dr[2]])
eVertex[iEdge] [0] (xP+(dr[0]-fr) * ABS(edgDr[iEdge] [0]))
eVertex[iEdge] [1] (yP+(dr[1]-fr) * ABS(edgDr[iEdge] [1]))
eVertex[iEdge] [2]
break; // 000000

}

//0000000000000000000000O0000000O0O0ODO00O0
000000000 3000000000000000000 5000000
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(zP+(dr[2]-fr) * ABS(edgDr[iEdgel[2])) ;
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