Large-Scale Visualization of Scientific Data: Volume Data and Flow Fields

This talk will give an overview of selected research of the High-Performance Visualization research group
(vcevisualization.org) at the KAUST Visual Computing Center (VCC). Interactive visualization is crucial to
exploring, analyzing, and understanding large-scale scientific data, such as the data acquired in medicine
or neurobiology using computed tomography or electron microscopy, and data resulting from large-
scale simulations such as fluid flow in the Earth’s atmosphere and oceans. In data-driven sciences, the
extreme size as well as complexity of data presents a tremendous challenge to interactive visualization
and analysis. We will give an overview of two major research directions that we have been working on:
(1) Custom data structures and algorithms for large-scale visualization, also taking the characteristics of
GPU architectures into account; and (2) Mathematical techniques from differential geometry and
mathematical physics for the visualization of large flow fields and important features such as vortices.
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