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Accelerated Volume Rendering Using Texture Mapping
with Phong Shading

ZHANG You-sai, CHEN Fu-min
(Center of Computer, Tongji University, Shanghal 200092)
(Department of Elecironic Information, East China Shipbuilding Institute, Zhenjiang Jiangsu 212003)

Abstract An accelerated algorithm of volume rendering with Phong shading based on textures mapping and
blending is presented. In the light of Phong illumination model. an unit spherical surface under the same shading
environment as the actual volume rendering is employed to emulate the real reflectional light of per-voxel, and a
look -up table of voxels' reflectional lights indexed in their normal N is made, on which the illumination of per-
voxel may be quickly ascertained. Volumetric Data window transform modulated by voxel's gradients is used to
compute per-voxel opacitye, The data set composed of all voxels” iHuminations (RGB) and opacitiesais projected
from object space into view space by textures mapping, and is blended from back to {ront along view direction into
2D) image with 3D vision etfect. Matrix transform of degree rotation of 3D object is used in observing in differens
viewing directions, and a fast equivalent method of shading correction about it is brought forward to improve its
interaction speed in volume rendering process. The excellence of data processing software and texture mapping
hardware of volume rendering is colligated in the algorithm. It is experimented by using 2D textures mapping and
blending in general personal computers. High-quality images may be produced at nearly interactive speeds. The
algorithm may be also applicable for volume rendering based on 3D texture mapping.
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