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Real-time Gradient Estimating in Texture-Based Volume Rendering

ZHENG Jie' ]I Hong-Bing? YANG Wan-Hai'
(School of Electronic Engineering, Xidian University, Xi’an 710071)! (Graduate School, Xidian University, Xi’an 710071)2

Abstract A novel technique for texture-based volume rendering is discussed, which estimates and normalizes the gradi-
ent on the fly. During rendering the gradient is calculated on each voxel, and normalized for the lighting computation.
The new fechnique is presented to load the volume dataset to the 3D texture directly without the time consumptive
process to pre-compute the gradient, and circumvent the huge memory consumption in previous approaches. Addition-
ally, the 3D Sobel gradient operator is applied to the gradient estimation, which improves the quality of the rendering,

The sophisticated PC graphics hardware functionality is utilized, especially the fragment program, to implement the

gradient estimation. Several examples are given to illustrate the effectiveness on real clinic 3D CT datasets,
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