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Fig. 3 Volume rendering for sample image A without 3D
texture compression.

Fig. 4 Volume rendering for sample image A with 3D
texture compression.

Fig. 5 Volume rendering for sample image B without 3D
texture compression.
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Fig. 6 Volume rendering for sample image B with 3D
texture compression.

Fig. 7 Volume rendering for sample image C without 3D
texture compression.

Fig. 8 Volume rendering for sample image C with 3D
texture compression.
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Table 2 PSNR and RMS Error for Red, Green, and Blue

components.
#>7|  PSNR(R,G,B) RMS(R, G, B)
A (0, 51.46, 51.46) (0.0, 0.43, 0.43)
B (29.43,33.74,33.97) | (8.61,5.24,5.01)
C (25.22,35.99,24.06) | (13.98, 4.04,15.97)
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Fig. 9 Computational time for sample image A.
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Fig. 12 Placement of two cutting planes in 3D image
coordinates.

Fig. 13 The results of division calculation and volume
rendering.
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Development of Volume Rendering System Using 3D Texture Display
Techniques and Its Applications
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In this report, we describe the development of a high-speed volume rendering system that combines 3D
texture compression and parallel programming techniques for rendering multiple high-resolution 3D images
obtained in medical or industrial CT. The use of 3D texture compression reduces memory consumption to 1/
4 the original level with no negative impact on the display speed, and parallel processing using multiple
cores in the CPU makes it possible to reduce the computational time with 3D texture compression to the
same as that without 3D texture compression. By employing this approach, a personal computer with
standard graphics capabilities can be used to display multiple high-resolution 3D images. In this evaluation,
no large differences were observed between rendering images with and without 3D texture compression.
Key words: Volume rendering, Three-dimensional image, 3D texture compression, Parallel processing,
Multi-thread programming
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