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Nowadays volume rendering is very useful in medical area. A physician can visualizg
inside a patient's body in 3D before diagncsis or planning an operation. However, developing.
a medical application for volume visualization is complicated mainly because most volume
rendering algorithms are complex. In addition, most visualization algorithms still have low
performance. Therefore, the objectives of this thesis are to design and to develop a set of
volume visualization software components for developing medical software applications.
These software components are designed and developed in a way that should diminish tnhe
complications and redundancies in volume visualization software developing process.

Seven components are developed in this thesis as follows: VolumeX, the main
component for volume rendering; TFFile, a component for saving and reading transfer
function; TFGraph, a component for generating transfer function using graph; TFGradient, a
component for generating transfer function using gradient; TFSelectColor, a component for
generating tiansfer function using user's selected colors; RawDataRead, a component for
reading volume data; and SWCIsAndShading, a component for software classification and
shading. In order to produce high performance visualization, the VolumeX component utilizes
“Volume Rendering via 3D Texture Mapping” algorithm which uses modern graphics hardware
capability to accelerate the rendering process. Hardware accelerated shading and clipping
by a plane and a geometric volume are also developed as standard feature of the component.

The test results show that the components can be easily used to create a volume
visualization application. It is also flexible enough to be used on a web-base application.
Overall rendering performance is good. Even though shading can reduce some performance,

rendering time is still low enough to instantly interact with a user.





