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Software

3-d hearts

Future possibilities

Outline
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Who needs high resolution?
High resolution means suf ciently detailed data with:

examination required of nest scale detall

large guantities such that you can't see it all at once
bene t gained from seeing small features in context
focus on many ne features well separated
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The Powerwall

Built from standard PC
components

[ computers

14 graphics cards

28 LCD panels
Fast-ish interconnect

Custom-made stand to
hold screens
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The Powerwall
7/ dual-core 64-bit
2.2GHz, 4GB RAM

14 nVidia GeForce 7800
GTX

28 LCD panels

Gigabit connection
between machines

Custom-made stand to
hold screens
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Software Environments

Distributing an application across the wall can be done
many different ways

Chromium
wraps existing programs
runs on one node

Intercepts the OpenGL calls and distributes
geometry to each machine

no effort to convert applications, but also imposes
signi cant restrictions
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Software Environments

VNC

Runs on remote server as
large desktop

Only pixels sent over
network

No 3-d hardware
acceleration

Lacks interactive use for
3-d applications
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Software Environments

ParaView
VTK-based product

Uses remote visualisation
cluster to render portions of
geometry

Work combined for a single
display

Interaction times - up to 5s
per movement
Visualisation pipeline “live”
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Software Environments

VRJuggler

Full environment allowing
multiple (tracked) screens
and users

Requires application
rewriting

Different con g les means
same application can run
on different devices

Handles input devices
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Input Controls

Conventional mouse
and keyboard not
sensible

We use a wireless
joypad

Tracked devices also
supported
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2-d Images
High resolution image application developed

How high is high?
Display is 11200 4800
Have looked at images
up to 200, 000 square

mages stored as
oyramid-tiled tifs

Retrieved as tiles — like
Google Maps
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3-d Heart — MRI Slices

11.7 T (500 MHz) MR system

Fast gradient echo technique

Coronary perfusion- xed rabbit heart, embedded In
agarose

Resolution 26.4mm 26.4mm 24.4mm
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3-d Heart — Segmentation

Thresholding insuf cient to accurately capture structure

Initially segmented using a combination of level sets
and connected thresholding

Morphology operations to |l small holes and eliminate
Isolated points

Block-wise approach used as such a large data-volume
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3-d Heart — Isosurfacing

Isosurfacing — contouring in 3-d

Segmentation differentiates between “stuff” and “not
stuff”

Geometry generated Is therefore the boundaries
VTK used for portability
Default VTK viewer performs badly under VRJuggler

Generated sets saved to disk for loading into custom
application

Chris Goodver. Universitv of Leeds —pn. 10/17



School of Computing i
FACULTY OF ENGINEERING UNIVERSITY OF LEEDS

3-d Heart — Smoothing

Smoothing turns voxel data into realistic looking surfaces
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3-d Heart — Decimation

Full heart comes in at about 45 million triangles

Decimation reduces triangle count, with loss of small
details

Enables much faster rendering
Also did “chunki cation” for display lists
Level of detall

When moving — use low resolution
When still — use high resolution
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3-d Heart — Way points and Animation

Record; Navigate; Animate
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3-d Heart — Histology

Original intention to add histology slides into volume
Registration still needed doing

Instead add original MRI slices back it to indicate tissue
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3-d Heart — Thumbnall
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3-d Heart — User Experiences

Users tend to focus on middle few screens
Context from other screens does help
Perception of 3-d due to user position

Structures in the heart clearly visible and helpful for
group viewing

No reason to just be MRI slices
Numerical simulations can also provide data
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What more can we do?

Multiple surfaces
different colours; toggling on/off

Multiple timesteps
Preprocessed, step as required or animate

Real-time data-loading

Off-screen rendering
Low-res! High-res! Super-high-res
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