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ABSTRACT

GPU—based Acceleration Technique for
High—Resolution Volume Visualization Using
High—Order Interpolation

Shin, Yong—Ha

Major in Information System Engineering
Dept. of Information System Engineering
The Graduate School

Hansung University

Linear interpolation is usually used a basic sampling method for
volume visualization. This method generates good images but in the case
of precision visualization such as blood vessels and neural tube it is
inferior to our high expectation. Therefore, medical image software needs
high quality image. In this paper, B spline based tri—cubic interpolation is
used for the re—sampling step. The conventional B spline is an
approximate function and does not cross the control points. So we
moved the control points and the curve crosses the original control
points. Such a cubic interpolation needs a much higher computational
complexity than linear interpolation and therefore requires an acceleration
technique. In general, we apply the empty space leaping acceleration

method to improve speed by reducing unnecessary operations in the
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rendering step. The maximum value for each block must be calculated to
determine the empty space. However, the cubic interpolation is a curve, it
1s difficult to obtain an accurate maximum value. The B spline has
convex hull, so the value of the control point can be used as the
maximum value. However, the maximum value obtained using the B
spline control point is conservative. Consequently, the empty space leap
efficiency i1s low and the rendering speed is reduced. In this paper, we
decompose the B spline curve into a divisioned Bezier curve to obtain a
tight maximum and improve the rendering speed. Also, proposed a block
and thread structure that efficiently performs memory references in GPU
parallel processing through memory coalescing. As a result, tri—cubic

interpolated volume rendering is possible in interactive speed.

KEYWORD: Medical Image Rendering, Volume Visualization, Real—Time

Rendering, B Spline Interpolation, GPU Rendering.
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