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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States government or Lawrence Livermore National Security, LLC. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product
endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore
National Laboratory under Contract DE-AC52-07NA27344.
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In this project we have collaborated with LLNL scientists Dr. Peer-Timo Bremer while performing our research
work on algorithmic solutions for geometric processing, image segmentation and data streaming.

The main deliverable has been a 3D viewer for high-resolution imaging data with particular focus on the
presentation of orthogonal slices of the double shell tomography dataset.

Basic probing capabilities allow querying single voxels in the data to study in detail the information presented to the
user and compensate for the intrinsic filtering and imprecision due to visualization based on colormaps.

On the algorithmic front we have studied the possibility of using of non-local means filtering algorithm to achieve
noise removal from tomography data.

In particular we have developed a prototype that implements an accelerated version of the algorithm that may be
able to take advantage of the multi-resolution sub-sampling of the ViSUS format. We have achieved promising
results.

Future plans include the full integration of the non-local means algorithm in the ViSUS frameworks and testing if
the accelerated method will scale properly from 2D images to 3D tomography data.
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