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The Application

Even in most advanced modelling studies carried out today, the structure of the heart is oversimplified, and major determinants of the cardiac activation sequence
like the specialized conduction system, fiber orientation, or the complex endocardial structures of cardiac cavities are largely missing. Among the available cardiac
imaging modalities, MRI and histological sectioning have been used for generation of cardiac models. While the resolution and tissue discrimination capabilities of
histological images are unparalleled, it is a destructive technique and suffers from slice-to-slice misalignment and non-linear deformations introduced in the
preparation process, which are not present in the MRI images.

Objectives

The scientific goal is to combine histology and
MRI images of the whole heart, in order to obtain
a high-resolution, detailed, anatomically correct
cardiac model (Figure 1). An essential step in
this process is to be able to upload all the data,
process these in real time and reconstruct the
high resolution 3D image and enable the
scientist to interact with it for closer examination.
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The visualization environment is a turn-key cluster graphics system based on high-
end computing hardware and enhanced Chromium software. Its render server is
an open source engine for remote and collaborative visualization. The STFC
cluster has 17 dual processor nodes with Nvidia Quadro FX3450 card and 4GB
memory on each node. It is64-bit Linux based system, capable of running a range
of third party visualisation software such as VTK, ParaView, Mayavi, IRIS Explorer
(http://www.nag.co.uk).
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The diagram on the right (Figure 2) gives a overview of the remote setup of the
system to deliver high resolution images to the desktop. The images below are Stolage
screen captured during the real time rendering process. Eleven processors were Resource
used to render 0.5Gbytes of data. The visualization cluster can be accessed as Broker

part of the NGS service.
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