Vol. 45 No. SIG 3(ACS 5) gooooooooooOobOOoOoooobooooooo Mar. 2004

gougboboboboobooboooood

o o o of

000000000000 0000000oo0ooooooooooOo0OO000oOo0oo0oO0O0000O0
goooooOoO0oO0O0OC0cO0OO0OO00O000O0ooooooooooooboOoOooOoOOO000000aOn
O0ooooOo NECOOOOOOOOO0OOOO00O00O0O0 SX-60000000000000000
goooooooooooOo0o0OoOO0ob0O0oOO0O0DOOO0O0OOOO0OOO000000O0000000
goooooobooooboOoboOoooOoOooobOOOoO0ObOOObOO00o0oOooOoooobooooooboo
gooooooooooobooooooOoObOOoOoO0oOoOoOoOoOoOOoOoOoooooOobOOoOooOooooOoOoa
SX-6O00OOoOoooOoOOoO0o0o0ooooO00ooooooooooooooooooooo cpUuOOO
40000000 7140030000 475000000000000000000 2/3000000
goooooooooooooooooobbooooo

Speed-up of Generating Isosurfaces from
Volume Data on Tetrahedron Grids

KoUuTA SUGIHARAT

In this research, the author and his colleagues developed a solution to make smooth shad-
ing process of an isosurface faster by reducing computing cost. Using the hash method and
developing a new algorithm suited for vector and parallel computing, we reached our goal:
we shortened the total time for isosurface generation with unstructured grid and reduced the
dependency of visualization time on the number of grid elements. Numerical experiments
with the new algorithm on the NEC’s SX-6 supercomputer have shown the following effec-
tiveness: 1) When the number of elements is about 300,000,000, the time required to generate
a smooth-shaded isosurface from the data on a tetrahedron mesh will be 47.5 seconds, which
is 41 times faster than the prototype visualization function of isosurfaces. 2) The dependency
of visualization time on the number of elements will become nearly linear, while it was on the
order of 4/3 before.
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Fig.1 Interpolation of the normal vector on a vertex of a
polygon.
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Fig.2 Flowchart of calculating the normal vector on the
vertices of the polygons with the prototype visual-
ization function of isosurfaces.
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Table 1 Cost of calculating the normal vector on the ver-
tices of the polygons with the prototype visual-

ization function of isosurfaces.
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Fig.3 Global numbering of vertices of polygons.
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Fig.4 Flowchart of calculating the normal vector on the
vertices of the polygons with the improved isosur-
face function.
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Fig.5 Local numbering of vertices and edges on a

tetrahedron.
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Table 2 Correspondence between an edge and its end
points.
ooo ooo

1 1-2

2 2-3

3 3-1

4 1-4

5 2-4

6 3-4

Step 30 0000000000000O0O0O0OCO
goobobooooooooboobooooobooobooo
gboooooooooooboooooOoooobooooo
obobooooboooooooooomooooooo
goooboo0oooooboooooooooobooDo
ooooobooooooboobooooooboo

4. DOOO0OO0OO

4.1 OO0O0OO0OO0OO0OOOOOOOO0OO0
osgb200000000000C0000o00
0010400 106000000000000000
ooo
oboooooooooooooocoboooo4
goooobooooooooooboboooooooo
goboo0o01le0obo2040000000000 30
ooo—-gooboobboooooobbooboboooo
gobooooboooboooboobooooobood
goboboooooboooooooboboooooooon
gooboobooooooooolmoooooooon
oobooboO0oO0O001004000000000D0O
00000idOo0bo0oooooocoo0 200000
ooooooOoooooooobooooooo
gobobooooooobobooob400DOO0ODO
Ooo0O0O dO00O0O0O0O0OO0 300000000
oboooooooooobooboooooDboonoo



Vol. 45 No. SIG 3(ACS 5)

038 idO0O00OO0O0O000O000O0D0OO0OODUOOoDOOODOOoOO
good
Table 3 Correspondence between ID number, the number

of polygons, and the node number on the edge.
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Fig.6 Method of storing the locations of polygons using
the node numbers of both the end points of those
edges on which their vertices lie.
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0 sec 4,851,495 0 0
Table 4 Necessary CPU time (sec) for the prototype and
improved isosurface functions (number of grids;
4,851,495).

oooo ooooooo ooo ooooo
oooo/ooo 3.06 0.968 3.160
oooo/oog 3.32 1.38 2.410
oooo/ooo 9.50 1.02 8.870
oooo/ooo 9.95 1.43 6.96 O
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Table 5 Necessary CPU time (sec) for the prototype and
improved isosurface functions (number of grids;
38,811,960).
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oooo/ooo 112 5.21 21.50
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Table 6 Necessary CPU time (sec) for the prototype and
improved isosurface functions (number of grids;
310,495,680).
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Table 7 Dependency of necessary CPU time (sec) for each
visualization step on the number of elements.
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08 OO0OO0OOOOOOOOOOOOOOODODOOOOODOOOO
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Table 8 Necessary CPU time (sec) for the smooth shading
process in the prototype and improved isosurface
functions.
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