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In multi-�eld data sets, multiple numerical data values arerepresented at each of a large 3D array of data
points. The data can be multiple scalar, vector, or tensor quantities, or any combination of these. In this
research project we will investigate interactive visualisation techniques for medical multi-�eld data, by

integrating knowledge from several �elds within data visualisation, image analysis, and medicine.

Introduction

An increasing number of acquisition and post-processing
techniques used in medical imaging result in such
datasets. Examples are multi-modal data sets (resulting
from fusion of data from multiple imaging modalities),
displacement �elds, or diffusion tensor �elds. For visual-
isation of such data, new techniques are urgently needed
that go beyond common single scalar �eld techniques
such as volume visualisation or iso-surfacing.
In physical simulations in areas such as �uid dynam-

ics or structural analysis, multi-�eld data sets have been
common for some time. A large number of techniques
for analysis and visualisation of vector and tensor �elds
is available, which can serve as an inspiration for medi-
cal applications. However, the application context is very
different (subject matter, type of visualisation problem,
data sources), and the professional background and inter-
ests of clinical users are also very different. Therefore,
applicability will not be straightforward. Also, presenta-
tion of complex data sets and simulation results should
meet strong requirements of effectiveness for medical re-
search and clinical application.

Figure 1: Interactive visualisation of DTI �bres
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Goals

In this project, we want to integrate knowledge and tech-
niques from closely related �elds in medical multi-�eld
data visualisation:

� Multi-�eld physical applications, such as vector / ten-
sor �eld visualisation, feature extraction, and topology

� Interactive exploration, for example focus and context,
linked related views;

� Information visualisation, eg. visualisation of graph
structures, statistical visualisation;

� Image analysis and image processing, eg. noise reduc-
tion, registration, segmentation, edge detection, multi-
scale techniques.

Research Topics

Medicine is one of the main applications of data visual-
isation. In many areas of medical research and practice,
computers are used to support medical processes. Also,
the medical �eld has a great tradition in visual representa-
tion and communication, and therefore, interactive visu-
alisation is needed, for example in diagnostic inspection,
surgical planning, per-operative guidance and navigation,
and medical training. In medical research, visualisation is
used for example in investigating physiological processes
or testing the effectiveness of treatment procedures.

� Flow-visualisation for medical applications

� Effective interaction techniques and visual representa-
tions

� Multi-�eld visualisation using levels of detail

� Large data and distributed processing

� Medical multi-�eld data in Virtual Environments

� Comparative Visualisation and Data Fusion

Multi-Field Data

The multi-�eld data we want to examine is roughly sub-
divided in two areas. The �rst area isdata fusion, in
which multiple datasets from different scans or modali-
ties are combined together. This data is often acquired
using a combination of different techniques, such asCT

and MRI. The combination of multiple modalities can
provide valuable extra information for both segmentation
and selective visualisation.
The second area ismulti parameter data, in which a sin-

gle measurement produces multiple values or a complex
value per point. Diffusion Tensor Imaging is an example
of the latter, where each voxel yields a tensor represent-
ing the local water diffusion. Standard scalar and vector

visualisation techniques cannot be applied, since reduc-
ing the data to a scalar or vector would remove valuable
information.
In the �gure below, an example of the fusion of an

anatomical MRI and an volume obtained using diffu-
sion tensor imaging is shown. To illustrate the fusion,
the tree of operations corresponding to the expression
(T1.v� Bluesteel) + ( TF.fa� TF.conf� Orange) is shown.
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Figure 2: A tree of operations for data fusion of two datasets

The multi-parameter �elds fromDTI scans can be used
to extract a map of nerve bundles in the brain, which can
then be selectively visualised using the anatomical scan
as a context. An interactive selection method helps the
user to select speci�c tracts for further investigation.

Figure 3: Interactive visualisation of DTI �bres
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