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Abstract:

Biomedical imaging technologies are now widely used in many aspects of science
and engineering. Images acquired or computed are commonly digitized into two-
or three-dimensional (2D or 3D) regular arrays composed of pixels or voxels
respectively. Despite its ease of use and processing on computers, this type of
image representation often contains a lot of information redundancy, which
poses great challenges to data storage and transmission especially with rapidly
increasing resolutions of digital images and growing availabilities of volumetric
images. In addition, many pixel-based image processing and analysis algorithms
require at least linear time complexity with respect to the number of pixels in an
image. Increasing image sizes can become a bottleneck in many real-time
applications such as patient diagnosis and remote healthcare systems. For these
reasons, finding other image representations that allow less storage space and
faster processing speed would be important.

In this talk, | shall present an approach to representing images with irregular
meshes. Compared to the traditional pixel-based method, the new representation
provides a significantly more compact way to describe an image, which is well
suited to storing and transferring large imaging data. The mesh structure of an
image is adaptively defined with finer elements near image features. A method
will also be presented to restore the pixel-based image with an arbitrary
resolution from the mesh representation.
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involves generating high quality computer simulations and models of biological structures
using advanced image processing, computer graphics, and scientific computing methods.
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