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ABSTRACT

GPU Thread Alignment Projection Techniques for
Accelerating High—Definition Volume Visualization

Kim, Na—Yeon

Major in Computer Engineering
Dept. of Computer Engineering
The Graduate School

Hansung University

Volume rendering in medical image analysis should be performed in
high definition to observe detailed structures such as microscopic blood
vessels and small tumors. The main technique for this is to improve the
interpolation method through higher—order interpolation. However,
volume rendering with higher—order interpolation method is limited in
performance to perform at a conversational speed due to the large
number of access to memory. To overcome this, various optimization
methods such as using GPUs have been studied, but performance
degradation problems due to inefficient memory access still exist. This
problem 1is more pronounced in higher—order interpolation volume
rendering with a high number of memory accesses.

In this paper, we propose a thread isomorphism projection technique
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to solve the inefficient memory access problem. The thread isomorphism
projection technique improves the performance of volume rendering by
aligning volume data and sequentially responding to threads and data.
The technique presented in this paper generates three aligned volume data
in advance, taking into account all observation directions, and induces
the reference of appropriate data according to the main observation
direction. In addition, by rotating and transforming the observer
coordinate system while maintaining the observation position and
direction, threads and data are sequentially matched, resulting in
acceleration without distortion of the screen or deterioration of image
quality. As a result, it shows that volume rendering with third—order
B—Spline interpolation can be performed at a conversational speed
through the proposed technique. This enables more accurate and faster
diagnosis in the field of medical imaging, increasing the practicality and

effectiveness of volume rendering technology.

[Key words] Volume Rendering, High—Definition Rendering, Cubic
B—Spline Interpolation, GPU Memory Access Pattern, Viewing Coordinate
System
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