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Table 1. Constants (arguments) for the glBlendFunc
function

Constants (fR, fG, 1B, fA)
GL_ZERO (0,0,0,0)
GL_ONE 1,1,1,1)

GL_SRC_COLOR
GL_SRC_ALPHA

(Rs/kR, Gs/kG, Bs/kB, As/kA)
(As/kA, As/kA, As/kA, As/kA)
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. Key Frames (Left/Right)
Interpolation (Center)

Key Fl'mnese‘tf"Right)
Linear Interpolation (Center)

Iso-surtace :

Figure 1. Comparison of the present interpolation method
(upper) and the previous iso-surface interpolation method
(lower).
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Figure 2. The console of MOOTIC (Windows version)

(1) File Menu
{To read Cube data)
(2) Display mode switches
(3) Option switches
(4) Nuclear coordmate variation
(5) Value settings

(6) Viewponts

Figure 3. Menu items of MOOTIC
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Figure 4. The 2cg orbital of the hydrogen molecule
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Figure 5. The 5¢c orbital of the CO molecule

Figure 6. The HOMO of protonated Schiff base of retinal
(PSBR)
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Real-Time Volume Rendering of Molecular Orbital
by I so-Surface Texture Mapping

Naka TAKATOSHI2*, Shigeyoshi YAMAMOTO®, Yasuyo HATANO®, Mamoru ENDOQE,
Masashi YAMADAC and Shinya MIYAZAKI®

4Graduate School of Computer and Cognitive Sciences, Chukyo University
101 Tokodachi, Kaizu-cho, Toyota, Aichi, 470-0393 Japan
bFaculty of Liberal Arts, Chukyo University
101-2 Yagotohonmachi, Showa, Nagoya, Aichi, 466-8666 Japan
¢School of Information Sciences and Technology, Chukyo University
101 Tokodachi, Kaizu-cho, Toyota, Aichi, 470-0393 Japan
*e-mail: naka@om.sist.chukyo-u.ac.jp

We have developed the visualization system MOOTIC that enables real-time observation of changes of
molecular orbitals along the reaction coordinate or the nuclear displacement coordinate. Variation of the iso-
surface of a molecular orbital is also visualized. In our system, a fast rendering method is implemented to
display the iso-surface by interpolating a pair of voxel data sets similarly to the keyframe animation, which
is an image generation method to blend a pair of key frame images into the interpolated frame. In advance, a
series of voxel data sets are constructed by changing the nuclear coordinate, called the key position. We give
examples of visualization on a Microsoft Windows platform. They are inner nodal regions of the 264 virtual
orbital of the hydrogen molecule and changes of molecular orbitals occur through bond elongation (carbon
monoxide) / bond rotation (protonated Schiff base of retinal). The number of inner nodal regions is useful to
characterize molecular orbitals.

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