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A Fast Polygon Construction Method for Isosurface Generation

TAKAYUKI ITOH,* YASUSHI YAMAGUCHI' and KoJI KOYAMADA ttt

An isosurface is a set of points where the same value lies. That is usually approximated
as a set of polygons. Here, most of polygon-vertices of an isosurfaces are shared by several
polygons. Therefore, the polygon-vertex identification process which searches for the polygon-
vertex generated at the same position is necessary in isosurfacing methods. The identification
process generally occupies the largest part of the computational time in constructing polygons.

This paper proposes an efficient polygon construction method for isosurface generation.
The method does not require the polygon identification process, since the method processes
all cells adjacent to a cell-edge which a polygon-vertices lies at the same time. In the authors’
implementation, the method is about 20 percent faster than the conventional isosurfacing
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methods.
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Fig.1 Polygon-vertex search process.
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Fig. 2 Isosurface propagation.
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Fig. 3 Isosurface generation with vokume thinning
method.
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Fig. 4 Algorithm overview.
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void Isosurfacing() {
for(each cell C; in an extrema skeleton) {
if(C; is an isosurface cell) {

insert C; into FIFO;

¥
¥

/* for-loop (1) */
for (each cell C; extracted from FIFO) {
if(polygon P; in C; is not constructed) {
Construct F; in C};

/* for-loop (2) */
for(each isosurface edge Er) {
if(a polygon-vertex Vi, on Ej,
is not registered into P; ) {
Allocate Vi, on Ey;
Register Vi, into P;;
/* for-loop (3) */
for(each cell C; which shares Ey) {
if(P; in C; is not constructed) {
Construct P; in Cy;
Insert C; into FIFO;
}
Register V,, into Pj;
} /* for(each C;) */
} /* if(there is not V) */
} /* for(each Ey) */
} /* for(each C;) */

for(each polygon-vertex V') {
Calculate position and normal vector;

}

} /* end Isosurfacing() */

void main() {
Generate an extrema skeleton by volume thinning;
while( 1) {
Specify the isovalue C;
isosurfacing();

} /* end main() */

08 000000000000 000O0O000000B00O0O0
Fig.5 Pseudo code with the volume thinning method.
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Fig. 6 Examples of an extrema skeleton.
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Fig. 7 Examples of isosurfaces.
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