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Table1l Runtimeamong steps of the algorithm and runtime comparison among three light models

1 3
Runtime of the pretreatment (s) Runtime among three light models (s)
Coding Indexing General light model Basic light model Advanced light model
18.15 0.85 0.69 0.78 0.87

Fig.3 Result 1 of the general Fig.4 Result 2 of the genera Fig.5 Result 1 of the basic
light model light model light model
3 1 4 2 5 1

Fig.6 Result 2 of the basic Fig.7 Result 1 of the advanced Fig.8 Result 2 of the advanced
light model light model light model
6 2 7 1 8 2

References:

[1]  Nelson, M. Optical models for direct volume rendering. |EEE Transactions on Visualization and Computer Graphics, 1995,1(2):
99~108.

[2] Cai, Wen-li, Shi, Jiao-ying. Composed volume rendering model based on transfer equation. Chinese Journal of Computers,
1995,18(5):330~338 (in Chinese).

[3] Cai, Wen-li, Chen, Tian-zhou, Shi, Jiao-ying. Rendering of surface and volume details in volume data. In: Post, F., ed. Proceedings
of the EUROGRAPHICS' 95. London: Cambridge Press, 1995. 421~430.

[4] Herke, J.N., Hans, T.M., Arnold, W.M. Spectral volume rendering. |EEE Transactions on Visualization and Computer Graphics,
2000,6(3):196~207.

[5] Gooch, A., Gooch, B., Shirley, P., et al. A non-photorealistic light model for automatic technical illustration. In: Alexander, G., ed.
Proceedings of the SIGGRAPH’98. New York: ACM Press, 1998. 447~452.

[6] Ebert, D., Rheingans, P. Volume illustration: non-photorealistic rendering of volume models. IEEE Transactions on Visualization
and Computer Graphics, 2001,7(3):253~264.

[71 Thm, I, Lee, R. Indexing data structures for faster volume rendering. Computer Graphics, 1997,21(4):497~506.

[2] , . . ,1995,18(5):330~338.

© HHEREBAAIGUT http:/ www. jos. org. cn



1892 Journal of Software 2002,13(9)

A Method of Display Hide Interfacesin Volume Rendering and Its Realization*
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Abstract: The colors and the opacity of voxels in transfer function should be assigned in order to display hide
interfaces (the interface of inner different mediums) in objects by direct volume rendering based on the general
volume light model. Although the inner structure of objects is seen, it is not clear to see inner hide interfaces from
the surface based on this model. One reason is that the general volume light model does not have the attribute of
select transparency. The particles in 3D space are not penetrated by visible lights with one wavelength and absorb
visible lights with another different wavelength. They can only absorb all kinds of visible light in the same extent.
Another reason is that it is short of surface information. A light model with the attribute of select transparency is
used in the new algorithm, and the surface scatter which has nothing to do with the line of sight and the position of
light source is put up into it. Meanwhile, the non-photorealistic rendering techniques are used to advance effects of
inner hide interfaces. The hide interfaces and details are clearly displayed based on the new light model.

Key words: light model; direct volume rendering; transfer function; voxel; scatter; non-photorealistic rendering
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