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Abstract

The proper methods of using volume rendering to visualize structures of wind-driven surface
turbulent shear layer are investigated. Data from a direct numerical simulation model are visualized
with VAPOR, an interactive 3D visualization environment. By tuning color and opacity of the
transfer function of VAPOR-built-in direct volume rendering function, the flow structures exhibit
different resulting images. The way tuning color and opacity closely depend on what physical
variables to be visualized and what properties of these variables. To further investigate how the
implementation of volume rendering affects quality and artifacts of output images, the author
developed a volume rendering software utilizing the ray casting algorithm. Suggestions to obtain
better image quality and less artifacts are sampling on grids, sampling interval less than 0.4 of the

minimum data grid size, and adopting post classification and pre-integrated transfer functions.

Keywords: volume rendering, visualization of turbulent shear layer, ray casting, transfer function,
visualization of vortex
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