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Abstract

) Real-time Rendering of
Title )
Energy-wave Expression
Author Masaki Abe
Advisor Lecturer Taichi Watanabe
Kev Word Realtime 3DCG, CGEffect,
ey oL Ray-casting, Animation, GPGPU, CUDA
[summary]|

In recent years, various expressions that use 3DCG on the creation contents of animation
and video game are developed. Especially, a lump of the energy strongly emits light and
transforms shape. It moves to the target spot in the creation contents of fight and action.
It is used as method of attack and special effects in the creation contents. We defined the
Energy as an element constituting existing Energy-Wave in the space in creation contents.
The Energy distributes in the 3 dimensions space, and the part that density is high emits
light. A set of the energy constitutes Energy-Wave.

The present, the Energy-Wave expression technique in the 3 dimensions video games,
billboard texture is common. In that technique, a plural Energy-Wave image is prepared
beforehand. The image which has been prepared for expresses Energy-Wave by turning
and exchanging when it is displayed in the 3 dimensional space in contents. Strength
of the light and shape of the Energy-Wave seen from expected viewpoint beforehand are
prepared as an image. Therefore it cannot express strength of the light an shape of Energy-
Wave precisely from viewpoint that is not expected. Volume Rendering is technique to
make distribution data in 3 dimensional space visible. The technique sample distributed
data in optional space, and reflect it to a 2 dimensional plane. Volume Rendering is
superior to billboard texture in expressing strength of the light of the Energy-Wave from
an arbitrary viewpoint. However, it is unsuitable for real-time shape deformation of the
Energy-Wave because re-sampling speed of volume data is slow. From these, in interactive
contents such as the 3 dimensional video game, the technique that can express strength
of the light and shape deformation of the Energy-Wave from an arbitrary viewpoint in
real-time precisely is not established.

This study suggests a new Energy-Wave expression method, in interactive creation
contents such as the 3 dimensional video game. The basic concept of this technique is
similar to Ray-Casting which is a kind of the Volume Rendering. We omitted that we
generated volume data by prescribing 3 dimensional energy distribution data by a line
integral. Furthermore, we succeeded of speed up by calculating at line integral function
using GPGPU. From these, we drew strength of the light and shape deformation of the

Energy-Wave precisely in real-time.
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