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Want to know more? Contact Ken Brodlie (kwb@comp.le eds.ac.uk) or Chris Goodyer (ceg@comp.leeds.ac.uk )

A Tiled Display Wall or Power Wall - is 
a large high resolution display. It is 
composed of multiple LCD panels 
aligned side-by-side to create a single 
display. The main advantage of such 
a wall is it has far greater resolution 
than is achievable using any single 
display. The large display area is also 
useful for collaborative work or 
multiple viewing participants. 

At Leeds we are running a 28 panel
configuration of 20-inch panels 
running at 1600x1200.  This was 
chosen to maximise the usable space 
of the screen and  provides a screen 
area of 306 x 133 cm. To drive these, 
a total of seven machines were 
required, using two dual-output cards 
per machine, networked using a 
gigabit Ethernet switch.   

The example application shown here 
is to enable the interactive exploration 
of huge 3D volumes of cardiac MRI 
data on the high resolution display.  

A vizNET report describing how the 
Powerwall was built can be 
downloaded from the reports section 
of the Leeds vizNET site -
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Interactive Visualization Environment

We have developed an interactive application to allow navigation and 
exploration of cardiac anatomy, including movement through the volume, 
zooming and rotation, plus slicing of the tissue volume to reveal 
histological detail. For presentation, alpha-numerical labels can be 
superimposed (see right). The application has been written using
VRJuggler to coordinate the sharing of input devices and configuring the 
display screens.

Use of the 53-megapixel display wall shown can be done either 
individually or as a larger group.  A wireless game-pad (rather than 
keyboard and mouse) is used to allow the observer to effortlessly 
navigate the 3D space while standing in front of the wall.  This creates 
the impression of full immersion in the 3D environment from an intuitive 
interface.  

A small subset of the display area is allocated to a thumbnail showing 
the current position relative to the entire volume.  

Acknowledgements : Funding for this work was provided by vizNET, the Integrative Biology e-Science EPSRC project, the BBSRC, and the British Heart 
Foundation.  Data for this work has come from Jürgen Schneider, Rebecca Burton, Tahir Mansoori, Vicente Grau and Peter Kohl at the University of Oxford.

Using High Resolution Display Walls for Visualizing 3D Cardiac Anatomy 
Ken Brodlie, Chris Goodyer, John Hodrien and Jason Wood

AO

LARA

LVRV

LVRV

MRI image processing

Anatomical heart MRI (11.7T) 
sections were segmented to 
accurately discriminate 
between tissue and cavities, 
including vessels down to 
diameters of 30 mm.  In total 
we have 1440 images with a  
resolution of 1024x1024 
pixels.

In order to reconstruct the 3D 
structure from 2D MRI slices 
VTK isosurfacing routines 
were used. These ensure 
appropriate connectivity 
between individual slices 
through knowledge of relative 
distances between individual 
pixels on an image, and the 
distance to the adjacent 
slices. The generated 
surfaces were then smoothed 
in order to transform the 
binary voxel representation 
into a more continuous 3D 
space. Some decimation was 
used in order to improve the 
efficiency of rendering. 

Above: Examples of segmented 
MRI slices of rabbit heart 
(arranged from base towards 
apex). AO – aortic valve, LA – left 
atrium, LV – left ventricle, RA –
right atrium, RV – right ventricle.


