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Figure 1. Selection among three directional piled texture images in the rendering process. Only one piled texture
image is selected in the rendering procedure. The selected one has the smallest angle between the normal vector

face and the view-line vector.
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Figure 2. Interpolated position’s state is rendered by
blending neighboring key position’s volume. The volume
data on the key position are calculated beforehand.
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Figure 3. The interpolated state is generated by sequen-
tially alternatively rendering two key position’s volume
data sets.
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Figure 4. Molecular orbitals of PSBR at 6 = -90°

http://www.sccj.net/publications/JCCJ/

LUMO

139



oooobooooboboooobooooooo
goboooboooooobooboboooooo
goboooboobbooooboooobooooog
oooooobobOoooboooobobobobOobDbo
oobobooooooboboooooboooboooon
oobooobbooooobooboooobooog
oooooboooooooooooooooooao
ooobooooobooooboooooboooboooo
goooobooooooobooobooboboboboonog
oboooooooobooboooooooboobooooon
gbboooooobooobooooobbooooo
obbooOoboo0ob0o0oooooooooooooo
goboooobooobooobobobbboboogog
gbooooboooooboooobooooooooog
gooooooobobooboooboooboooog
goboobooooooboooooboobobooooog
obboooboooooooooobooooooon
goooooogd

41 O00Oooooboooboboooooboon
gogdg

OpenGLOODODOOOOOODODOOO CGO APIO
goobooooooboobooooooobooon
oobooboobooboboooooobooooooooo
000000 128x12800 00000000 0ODOO
o0ooooOo0oooooo0oooooooooooK
goooobooboooboboboobobooboooaoo

rendering time (sec)

0.08

000000000000
1282 x (Ny+Ny+N;) x 4 x K (byte)

0o00 32000000000000000D00 18.3
xKDOMBOOOOOOOOODODODOO 150000
oog2rsMBOOOO

42 0O0OOO

goboboooooboboobooooooooooo
ooooooo

(1) CPU: Pentium 111 600 MHz
0o00O00: 1.06GB/sec (PC133)
Graphics chip:  nVidia  GeForce2  MX

(32MB)

(2) CPU: Athlon XP 1900+ (1.6GHz)

O0oOoog: 2.1GB/sec (PC2100)

nVidia GeForce4d MX440
(64MB)

Graphics chip:

(H)0(OO0O00000000000000000
00000000 000000000000000
000000000000000000000000
(00000000000000000 ()0000
0CPUDODONONODODDNOOODONODOOOOO
000O0000GeForcedaMXOOOOOOO0O0000O
00000000000

0.07

0.06

0.05

—o— GF2 (256)

0.04

~X GF2 (512)
~--m-- GF2 (768)

—o— GF4 (256)

0.03

0.02

0.01

—X— GF4 (512)
—=— GF4 (768)

0 T T T T T Y T B

2 4 6 8101214 16 18 20 22 24 26 28 30 32 34 36 3§ number of volume data sets

Figure 5. Rendering time depending on the number of volume data sets.
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Real-time Volume Rendering of Molecular Orbital
M etamor phosis According to Molecular Frame
Transformation
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This paper presents a novel way of visualization of a molecular orbital as a cloud rendered by real-time
computer graphics. Manipulation of molecular structure, such as rotating a certain bond, is realized and the
change of orbital is observed in real time. The values of orbital function are sampled and represented by voxel
data in rendering. Data sets are constructed when a certain atom stays at some position along a moving path,
called the key position. Interpolated position’s state is also rendered by blending neighboring key position’s
volume. That process is performed only by using the blending function in the rendering.

Keywords: Molecular orbital, Electron density cloud, Scientific visualization, Volume rendering, Real-time
computer graphics
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