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Research about Image Composition
in Parallel Volume Rendering

Yuji KIRA
Abstract
Today’s rapid improvement of the computer performance brings a high expec-
tation of a large scale numerical simulation and visualization of the result. And
volume rendering is coming to be used for visualization. In volume rendering,
the object regarded as a three dimentional volume which is filled. And vol-
ume rendering is a technology to display the internal structure and dynamic
characteristic of an object. We can understand complicated three dimentional
structure in volume space easily by visualizing by volume rendering technique
interactively from various viewpoints. Simulation and real time visualization
corresponding to intractive operation are required in the various fields such as
science and medical treatment.

However, volume rendering needs integral computation in proportion to pix-
els of the image. Volume data consists of a set of voxels that are the minimum
elements of space. And the size of volume data is generally enormous. There-
fore it is difficult to render 30 images per second with volume rendering. So, it
used to realize real time volume rendering only with a parallel computer or a
special hardwear.

On the other hand,today’s great progress of PC graphics card makes it
possibe to acchieve high speed rendering in 3 dimention. It is affected mostly
by the support of texture mapping, alpha-blending function and an increase of
the graphics memory. But it is not enough for visualization of a large scale data
such as medical data in suitable size and real time.

In this paper, we describe the parallel volume rendering system using graph-
ics cards to realize real time volume rendering of large scale data set without
a special hardware for volume rendering. It takes much time to load volume
data in graphics card from main memory. Then, we can avoid that matter by
separating the volumedata into subvolume, distribute them to each node which
have a graphics card and render them.In this situation, time of the gathering

the results of rendering a subvolume becomes our concern. Then we propose



v

the simplest way to gather the results of rendering, which is gathering them
one after another. And we focused on the point that some nodes’ idling time
accepted by a master node for sending image data become very long. So we
aim for more efficient way to communicate image data by using tree structure
in communication. And the same time, we introduce composition by refering
numbers of overlaps.

As the result, the speed of gathering image data from subnodes in tree
structure are slower than the way to gather them in one after another using
Run-Length encoding. 0 Although, we could reduce the amount of data which
master node receives. We think that the reason of that result lies in the situation
which some slave nodes take much time to compose and master node can not
receive image data while sub nodes are composing. The system depends much
on the numbers of overlaps. And the system is fast in some viewpoints and
very slow in other viewpoints. Because rates of number of overlaps decide how

heavy at each stage in tree structure.
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