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It is aligned with National Research priorities (an 
environmentally sustainable Australia; promoting and 
maintaining good health; frontier technologies for 
building and transforming australian industries; and 
safeguarding Australia), as well as priorities identified 
by Queensland Health in Smart State: Health 2020 and 
Queensland Health, Queensland Strategy for Chronic 
Disease: 2005-2015, the Queensland Government 
R&D priorities (enabling sciences and technologies; 
environmentally sustainable Queensland; health 
and well-being; safeguarding Queensland; smart 
industries; tropical opportunities) and the four priority 
‘action areas’ nominated in the National Chronic 
Disease Strategy that was developed under the 
auspices of the Council of Australian Governments 
(CoAG) by the National Health Priority Action Council:

Prevention – the development of a care assessment •	
platform will build understanding of what prompts 
re-occurrence of Cardiovascular Disease (CVD) or 
Chronic Obstructive Pulmonary Disease (COPD) 
in patients, which in turn should assist in the 
prevention of hospital re-admittance. 

Early detection and treatment – the work on •	
integrating cancer databases, through the Health 
Data Integration (HDI) tool is playing a role in 
the validation of cancer treatment and screening 
protocols, which are a key tool in early detection and 
treatment of cancers. 

Integration of care – the development of an •	
automated cancer staging application will allow 
for population wide studies that will contribute to 
improved integration of clinical practice in cancer 
treatment. 

Self-management – the remote Personal •	
Ambulatory Monitoring application under 
development by the e-Health Research Centre, 
through providing a graphic representation 
of patient activity outside of the clinical care 
environment, will facilitate greater self-
management of longer-term health conditions. 

Integrating Technology & Expertise
The e-Health Research Centre and its research 
program integrates technologies and expertise from 
across the CSIRO ICT Centre, covering information 
acquisition (sensor devices and networks, human 
factors), information analysis (image and multimedia 
processing, presentation and visualisation, pattern 
recognition), and information management (data 
integration, information retrieval, processing). The 
e-Health Research Centre conducts a balanced multi-
year portfolio of activity and outcomes, and assures 
adoption through close partnerships with the health 
system delivering on expressed needs. The impact is 
being demonstrated through the creation of improved 
practices for the management of individuals and 
patient cohorts by supporting fully informed clinical 
healthcare decisions.

Three levels of project category have been defined for 
the e-Health Research Centre:

Core Projects – undertaken in-house and fully •	
staffed by e-Health Research Centre funding. 

Partner Projects – undertaken in conjunction with •	
external partners using non-e-Health Research 
Centre funding.

Affiliate Projects – fully external projects to which •	
e-Health Research Centre contributes minor support.

Research Program

The e-Health Research Centre’s Research Program aims to improve the quality and safety 
of healthcare for individuals and communities through an ICT research program focused on 
applied outcomes and active adoption by the health system.
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Not only have we invested very substantial research 
efforts to advance our major core funded projects, but 
also we have considerably diversified the range and 
nature of our research collaborations. The Centre now 
functions with a more complex research environment 
than previously, interacting with numerous external 
parties and with several internal units of the CSIRO. 

Building on the initial years of local growth during our 
setup period, this year we reached a new peak with 
the integration of the Bio-Medical Image Analysis 
group previously housed in CSIRO premises at 
Macquarie University in Sydney. The arrival of this 
group raised our overall research staffing level to 
17 research scientists, 6 postdocs, 7 PhD students 
and 4 visitors. Our engineering and support staff 
including management and administration reached 
15 persons, and we involved around 10 external 
research collaborators as peer co-investigators in our 
various projects. As well as digital imaging, we have 
also maintained our technical research capability 
strengths in health data, and in smart methods for care 
management. Although much of our research effort 
continued to satisfy the needs of major projects in 
Queensland, we also developed a number of interstate 
based projects in several States including NSW, SA 
and Victoria.

Our research productivity and outputs have also 
increased. This year we delivered 39 conference 
presentations, 20 of them at international events. We 
also authored 7 journal papers and book chapters and 
6 other technical papers. 3 patents on our inventions 
were lodged during the year. We produced several 
release versions of our now well known software 
package HDI, and a first prototype release of a new 
software tool called CSIS for cancer staging. 

Once again we ran our successful annual Research 
Colloquium attracting over 150 delegates, to inform 
the local research and clinical communities about 
trends in e-Health research. We brought in speakers 
from 5 different States to profile projects in their areas 
of expertise, capped by a keynote speech from the 
newest member of our Research Investment Advisor 
Committee, Dr Simon Warfield of Harvard University. 
During the year we welcomed numerous other visitors 
from Australian and international institutions to our 
Centre, for official visits and to give seminars. We were 
proud to host a delegation of senior Korean academics 
from KAIST. Our staff also made many visits to foreign 
research organisations, including France, Korea, 
Sweden, Switzerland, UK, and USA.

Research Director’s Overview

The past year has been a busy and productive one for research activities in the Centre.
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Within CSIRO, we have enjoyed strong support for 
our research programs through funding from the 
Preventative Health Flagship programs, and we have 
been involved in a number of shared projects with 
the Autonomous Systems, Information Engineering, 
and Network Technology laboratories of the ICT 
Centre. Our collaborations with external partners 
were enabled by several successful competitive grant 
proposals, including NHMRC and State initiative 
funding in Queensland and Victoria. During the year 
we established, continued or further extended active 
research relationships with several universities 
including the University of Queensland, Queensland 
University of Technology, Sydney University, the 
University of Melbourne, Monash University, RMIT 
University and Flinders University. A multi-partner 
research collaboration was formed with a number of 
local research partners to form the Queensland Facility 
for Advanced Bioinformatics, located in the ARC Centre 
for Bioinformatics at the Queensland Bioscience 
Precinct. We also developed a joint research project 
on medical image watermarking in conjunction with 
the National ICT Australia Queensland Laboratory 
and its university partners. We have continued to 
support our local universities with PhD scholarships 
and have continued our schemes for academic staff 
secondments and undergraduate student vacation 
internships.

Perhaps our most significant activity of outreach to 
the research community during this year has been the 
preparatory work leading up to our hosting of the 	
10th Medical Image Computing and Computer Assisted 
Interventions international conference (MICCAI 2007). 
Held in Brisbane during 29 October to 2 November 
2007, this prestigious meeting attracted around 500 
delegates from the worldwide biomedical imaging 
community. Considerable effort was invested by 
the Centre in undertaking all the tasks of local 
organisation and program development, culminating 
in the selection of 237 accepted papers from over 
600 submitted, to be published in the Springer LNCS 
series of proceedings. The Centre has committed to 
being a major sponsor of the event and also contribute 
substantially in-kind through provision of staff time. We 
hope that by devoting some of our resources towards 
such ‘public good’ scientific activities we can bring 
Australia’s good work to a more prominent level of 
visibility in international circles.
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Report of Research 
and Operations

Health Data Integration (HDI™)
This project is developing software tools for linking, 
integrating and analysing data for cancer patients, in 
conjunction with Queensland Health’s cancer program. 
The major challenge is to achieve interoperability 
for medical records held in disparate databases 
while preserving the privacy of patients. The project 
will deliver large-scale coordination of databases to 
improve safety and quality in cancer care.

Queensland Health, through the Queensland Cancer 
Control and Analysis Team (QCCAT) has been working 
with the e-Health Research Centre in a program to 
link lung cancer data sets across Queensland. This 
continues as an on-going project at QCCAT with 
software and data analysis support from the e-Health 
Research Centre and will be extended to other 	
tumour types. 

Research into the management and delivery of 
healthcare is critically dependent on access to data, 
however much of this data resides across many data 
repositories and organisations, and is often highly 
protected and private. Australia has a rich collection 
of health and community data repositories that could 
potentially be linked to help find answers to important 
health and social questions. Bringing these data 
repositories together would greatly enhance our ability 
to tackle diseases and understand complex issues.

Security & Privacy of Information
In health informatics, where personal privacy needs to 
be protected, there are enormous potential benefits to 
be gained by analysing health data at the cohort and 
population level. Increasing concern for individuals’ 
privacy and confidentiality, coupled with a growing 
body of legislation and codes of practice governing the 
use of personal and health data, means that sharing 
health data for research purposes across health data 
custodian boundaries poses technical, organisational 
and ethical challenges. HDI uses privacy-preserving 
linking algorithms to protect and identity and personal 
information.

Matching Patients in Multiple Repositories
Linking of patient records in different data repositories, 
while maintaining the privacy of patients, is core HDI 
functionality. Matching of patients across these data 
repositories is done using encrypted demographic 
data. This enables identifying information, such 
as the patient’s name and date of birth, to be 
protected. HDI provides mechanisms to match the 
encrypted identifying data, even where the same 
data is represented in different ways or contains 
typographical errors.
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Integration of Data Repositories
HDI supports the networking of health data 
repositories by:

Assembling data from existing multiple health •	
data repositories to enable insight and to discover 
complex relationships 

Enabling data sharing in a secure, privacy-•	
protecting networked environment 

Ensuring custodial control of data repositories, by •	
providing a virtual data repository with local control 
of resources 

HDI takes a federated approach to integrating data 
repositories, with web services used to query the data 
repositories and retrieve results for further analysis 
and reporting.

Metadata is used to describe the data repositories and 
present a view of the data to users. The metadata is 
also used in the planning and executing of complex 
queries across the data services.

Potential User Communities
There are various potential user communities 
for this product, from national and state health 
authorities and administrative organisations to 
major health institutions such as hospitals, private 
practice companies and insurers, as well as research 
entities like universities and institutes. HDI can be 
used to create an Enterprise Master Person/Patient 
Index (EMPI), providing a complete and accurate 
view of patient information from multiple sources 
across facilities and databases. Furthermore, HDI 
methodology can be applied in a variety of other 
situations where access and control of data from 
multiple sources are key issues.

HDI & CSIRO’s Preventative Health National 
Research Flagship
HDI is also being utilised in CSIRO’s Preventative 
Health (P-Health) National Research Flagship 
program. The P-Health Flagship consists of a group 
of partnerships between leading research institutions, 
health service providers and private companies to 
develop technologies, products and services focused 
on the early detection, prevention and treatment 
of a range of diseases. Their mission is to work 
together in preventative health research and facilitate 
commercialisation opportunities.

cancer patients in Queensland, including the patient 
journey, wait times, treatment utilisation, geographical 
differences, processes, outcomes and survival. Recent 
developments in HDI that will assist this work include 
optimised linking, and Remote Domain functionality 
which will provide for custodially controlled, private 
and secure linking of data from private institutions. 
Private data sources contain a wealth of cancer patient 
information that currently can not be included in 
QCCAT’s analysis due to it’s inaccessibility. On-going 
work with Remote Domains will provide the secure 
infrastructure to fill this gap.

Case Study
At Queensland Health, the Queensland Cancer Control 
Analysis Team (QCCAT) was established to support 
state-wide cancer services through the development of 
innovative tools and methods providing data, analysis 
and IT infrastructure. During the on-going relationship 
with the e-Health Research Centre and the HDI 
research program and software, we have collaborated 
on the development of a Master List of all cancer 
patients in Queensland, and assisted in the linking 
and extraction of data from a number of different data 
sources. After transformation and standardisation of 
this extracted data, QCCAT now has a repository of 
over 7 years of treatment and clinical data regarding 
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Cancer Stage 
Interpretation 
System (CSIS)
The CSIS project builds upon a core research capability 
in multimedia content analysis within the health 
domain, focusing on a particular application: support 
systems for cancer management, both for individual 
patients and population-level analyses.

The cancer ‘stage’ is a categorisation of its progression 
in the body, in terms of the extent of the primary 
tumour and any spreading to local or distant body 
sites. While staging has a fundamental role in 
cancer management, due to the expertise and time 
required and the multi-disciplinary nature of the task, 
cancer patients are not always routinely staged. By 
automating the collation, analysis, summarisation and 
classification of relevant patient data, the reliance on 
expert clinical staff can be lessened, improving the 
efficiency and availability of cancer staging.

Initial work will investigate the summarisation and 
categorisation of patient reports to assist with staging 
lung cancer. Longer term research will investigate 
extending this in three ways:

Extensions to handle other data and cancer types. •	
Initial work is focusing on staging lung cancer 
using text reports radiology, histology, however 
opportunities exist to extend this to bowel and 
other cancers, and also to use information 
extracted from other forms of data, for example, 
radiological images. 

Classifying cancer characteristics other than stage. •	
The techniques used to classify cancer stage may be 
extended to other tasks, such as filtering of patient 
data, for example, screening for cancer / non-
cancer, or classification of cancer types.

Population-level analyses. Statistical models may •	
be used to identify trends and anomalies in cancer 
patient demographics or treatment / response 
characteristics, based on metadata extracted 
through the automatic content analysis techniques 
(for example, cancer type, cancer stage, etc). 

The CSIS project, in collaboration with the Queensland 
Cancer Control Analysis Team (QCCAT), has produced 

a software prototype system for automatic pathological 
staging of lung cancer and this has been developed 
on a set of 710 lung cancer patients. The system 
inputs one or more free text reports for a patient 
describing surgical resections of the lung, and 
outputs a pathological T and N stage. In addition, 
an extract is produced consisting of sentences that 
were found to contribute to the final staging decision, 
and their relationship to criteria from the formal 
staging guidelines for lung cancer. The system 
has been formally trialled in a clinical setting on 
a previously unseen set of 179 lung cancer cases. 
The trial compared the automatic stage decisions to 
the stages assigned by two expert pathologists. The 
promising results obtained in the trial have motivated 
the development of a production-quality system 
suitable for deployment within cancer registries. 
The first release of this product was scheduled for 
December 2007.

e-Health Metadata 
and Ontologies 
The e-Health Research Centre is investigating 
metadata and ontologies tools for use in the 
Australian health care and life sciences domain to 
support medical research and improve health care. 
Metadata and ontologies are tools that can be applied 
to documents and other data sources which enable 
the user to query (ask questions of) the underlying 
data sources in a more sophisticated, structured and 
meaningful manner.

Using metadata to describe data (such as in structured 
databases and free text) and ontologies to describe 
relationships between data, is increasingly used in 
information and knowledge management. SNOMED CT, 
a clinical terminology, is one of the largest examples 
of an ontology and has been endorsed by Australian 
health agencies and the National E-Health Transition 
Authority (NEHTA) as the clinical terminology to be 
used in the collection, management and sharing of 
health and health related data. 

The aim is to ensure that data collected in the 
future will be consistent across the country and 
will enable better sharing of data for clinical and 
research purposes. 
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This project will focus on using ontologies to describe 
data in existing databases. Existing ontologies, in 
particular SNOMED CT, will be utilised. This presents 
many research opportunities to address, such as:

Concepts that are not representable using clinical •	
terms from an existing ontology 

The large size of the existing ontology •	

Errors and inconsistencies in the existing ontology •	

The mapping of existing data to expressions using an 
ontology involves:

Normalising the expressions, which may contain •	
multiple codes from an ontology, for consistency 
purposes 

Calculating subsumption relationships, so that the •	
relationship between expressions is understood 

Finding efficient ways to process the existing •	
ontology extended with new terms and relationships 

This work aims to make it possible to fully describe 
data which is already collected using existing 
ontologies. The outcomes of the project can then be 
used in building better information systems with data 
which is already collected. 

The e-Health Research Centre is also researching 
other ways of using clinical terminologies. These 
include:

Improving the classification of free text document •	
by mapping words and phrases to concepts in 
the ontology 

Using ontologies to improve the process of •	
collecting data 

Aiding in the uptake of SNOMED CT in the Australian •	
Health System 

Initial results have been the development of a 
classification engine based on the Dresden algorithm. 
This research work has produced the fastest known 
implementation of this algorithm to-date, which can 
process the entire SNOMED CT terminology in just a 
few minutes on a desktop computer. We have used 
this engine to classify extensions to SNOMED CT, such 
as including further terms for describing Skeletal 
Dysplasias and processing the medicines extension 
recently published by NEHTA. 

Care Assessment 
Platform (CAP)
The e-Health Research Centre is conducting clinical 
trials in conjunction with the Redcliffe-Caboolture 
Health Service District across the local community 
primary healthcare setting to develop a prototype of a 
Care Assessment Platform. This software system will 
enable clinical assessment of functional capacity and 
the underlying physiological condition among a cohort 
of chronic disease patients in the community.

An integrated primary and ambulatory care model 
is being recognised as the future in health care to 
manage chronic diseases to relieve the burden on 
health services. The Queensland Strategy for Chronic 
Disease 2005–2015 focuses on implementing such care 
models in primary healthcare settings in place-based 
initiatives. The primary aim of this model is to prevent 
and manage chronic disease and avoid hospitalisation.

Two areas of chronic disease management focus of this 
Core Project are:

Chest pain (related to cardiovascular diseases) •	

Chronic obstructive pulmonary diseases (COPD)•	

Care of these patients requires them to follow 
prescribed patterns of physical behaviour and exercise, 
and to present for regular functional assessment 
sessions. The major hypothesis to be established by 
the project was whether these aspects of care could 
be tracked and estimated using patient ambulatory 
monitoring data. 
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A controlled clinical trial was commenced to involve 
cohorts of approximately 30 patients from each of 
these two disease categories. A monitoring device 
was fitted to the patients by means of a light fabric 
belt, secured around the waist. Physiological 
signals and body movement data were logged by the 
device continuously over a period of time and then 
downloaded from the device memory to a central host 
computer, for further analysis. The consolidated data 
sets were processed using data summarisation and 
visualisation software tools developed by EHRC in 
previous projects.

The preliminary results indicate that by using 
ambulatory monitoring devices measuring physical 
activity and ECG on cardiac rehabilitation patients 
in the clinical and home setting, it is possible to 
automatically extract clinically relevant information 
on patient’s behaviour and physical status. These 
measures include discriminating walking from other 
high intensity activities, calculating walking speed 
to determine index of functional capacity, energy 
expenditure and the amount and duration of walking 
events. Other developed measures that indicate 
patient’s functional capacity include fractal dimension 
to quantify gait patterns, detection and measurement 
of sit-to-stand transition speed and various measures 
on heart rate variability (HRV). All these measures 
indicate different aspects of patient’s physiological 
status during the rehabilitation and can be used to 
support the team of care professionals and patients for 
self-management of their chronic diseases.

Biomedical Imaging
e-Health Research Centre researchers are developing 
new tools to analyse and extract valuable information 
from medical images, such as magnetic resonance 
imaging (anatomical, functional, spectroscopy), 
computed tomography, positron emission tomography, 
ultrasound imaging, molecular imaging, and 
histology imaging.

The main application domains are:

Image-guided therapy •	

Image-guided surgery •	

Surgery simulation •	

Computer aided diagnosis •	

Therapy monitoring •	

Colonoscopy Simulator
The aim of this project is to build a patient specific 
surgical training system to increase the success rate 
of optical colonoscopy operations. By improving the 
skill level of optical colonoscopy the cost to the patient 
(and Australian health care system) will be reduced by 
not having to pay for virtual colonoscopy. The surgical 
training system will allow the surgeon to navigate 
through a segmented image of the patient’s colon in 
3D, and provide haptic and visual feedback through a 
mechanical model of the colon. By building a database 
of difficult colonoscopy operations surgeons will be 
able to improve their skills for future operations. 
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Alzheimer’s Disease
The aim of the Alzheimer’s Disease project is to 
research algorithms and software to process and 
analyse MRI and PET scans both qualitatively and 
quantitatively. It is part of a larger CSIRO and Federal 
Government project aimed at Lifestyle and Ageing. 
The research covers algorithms and implementations 
for improving image quality as well as quantitative 
image data and the development of automated expert 
systems for producing various outputs. 

Cross Platform Medical Imaging Library 
(MILX™)
Over the past two years our researchers have amassed 
a large repository of medical imaging algorithms. To 
take advantage of each researcher’s algorithms, a 
common development platform has been created. The 
purpose of the platform is to allow new researchers 
to start developing algorithms based on the existing 
code base in a time efficient manner, while enforcing 
a Software Engineering environment that ensures 
maintainable and tested code. The Cross-platform 
Medical Imaging Library (MILX™) is the platform that 
provides this integration and it expands on algorithms 
provided by the Insight Tool Kit (ITK), the Visualisation 
Tool Kit (VTK) and other open source tools. 

Knee Segmentation
The goal of the Knee Segmentation project is the 
development of an automated 3D segmentation system 
for MR Images of the knee. The primary aim of this 
system is to obtain accurate and robust segmentation 
results for the cartilages of the knee. This system 
will initially be used to aid in the clinical studies on 
osteoarthritis (OA). 

Abdominal Aortic Aneurysm
This project is concentrated on researching 
computer-assisted planning for surgical repair of 
Abdominal Aortic Aneurysms (AAA). An aneurysm is 
a cardiovascular disease characterised by a balloon-
like bulge resulting from weakening of the artery 
wall. A build-up of blood pressure through part of a 
weakened artery creates an outward bulge or blister 
in the vessel. If the bulge in the artery is stretched too 
far the aneurysm may burst, causing a life-threatening 
situation. This project is concerned with aneurysms 
located in the abdominal aortic region, through the 
vessel which carries blood from the heart to other 
parts of the body. An abdominal aortic aneurysm (AAA) 
is usually located below the stomach. 
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Partner Projects

AMIDA (Augmented Multi-party Interaction 
with Distant Access) 
AMIDA commenced in October 2006 as an Integrated 
Project in the European Union’s 6th Framework 
Program. As a partner in AMIDA, the e-Health 
Research Centre is collaborating with a consortium 
of 12 international research partners coordinated 
by the University of Edinburgh (UK) and the IDIAP 
Research Institute (Switzerland). The AMIDA project 
is researching technologies that support human 
communication in co-located and distributed team 
meetings, and involves several disciplines including:

Qualitative human analysis and human factors •	

Audio-video processing, including unconstrained •	
speech recognition and natural scene analysis 

Multimodal structure and content analysis, •	
including the modelling of individuals and 
groups, through the joint processing of multiple 
(multimodal) information channels (audio, visual, 
slides, handwriting, and white board activity) 

Human Computer Interface, application prototyping, •	
evaluation, and system integration 

Within this context, the e-Health Research Centre will 
conduct research into multimodal content analysis 
technologies to better support and evaluate meetings 
in the health sector. In response to the increasing 

emphasis on clinical networks in the delivery of health 
services, a particular focus will be on the evaluation 
of leadership and cohesion in clinical teams through 
automated measures and models of group dynamics.

Queensland Facility for Advanced 
Bioinformatics (QFAB) 
QFAB commenced operations in December 2006 
upon the signing of agreements with the Queensland 
Government through the Department of State 
Development and Trade. Professor Mark Ragan from 
the Institute for Molecular Bioscience (IMB) at the 
University of Queensland and Dr Anthony Maeder 
from the e-Health Research Centre were awarded 
a research grant of $1.9 million to establish QFAB 
through Round 1 of the Smart State Innovation 
Funds. The funding is being used to develop a facility 
that will support innovation within the Queensland 
biotechnology, health and the ICT sectors offering 
integrated data and high performance computing in 
a secure environment with affordable bandwidth and 
access to expert personnel. QFAB is an unincorporated 
joint venture between the University of Queensland, 
Griffith University, Queensland University of 
Technology, e-Health Research Centre, Queensland 
Department of Primary Industries and Fisheries, 
Queensland Parallel Supercomputing Foundation and 
the Australian Partnership in Advanced Computing.
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Australian Cancer Grid – Merging of 
Colorectal Cancer Surveillance Databases 
from Tertiary Institutions Across States 
As part of the Australian Cancer Grid, this project 
will integrate disparate databases of bowel cancer 
surveillance information from two states and tertiary 
institutions. In addition, it will integrate in-hospital 
endoscopy reporting information, surveillance 
databases and where feasible, colorectal cancer data 
bases to facilitate operations of in-hospital monitoring 
of care and health outcomes. It is also hoped that 
this will provide a model information system of direct 
relevance to the National Bowel Cancer Screening 
Program (NBCSP). In the first stage, the respective 
bowel cancer surveillance data sources of the Royal 
Melbourne Hospital in Victoria, and the Flinders 
Medical Centre and the Repatriation General Hospital 
in South Australia, will be merged together using the 
Molecular Medicine Informatics Model (Bio21: MMIM) 
and Health Data Integration (HDI) platforms. This 
will not be a simple integration task, as each site has 
their own representation of each clinical concept, and 
the capture of that information in each data source is 
significantly different. The next stage will extend the 
data integration to colonoscopy information at each 
hospital, and finally into other additional data sources 
if possible using the Bio21: MMIM and HDI platforms.

A range of analyses will be performed on the 
integrated data sets to assist with case-management 
and monitoring of outcomes, and also to inform 
questions pertaining to an individual’s level of risk and 
recommended surveillance program.

This project is a joint initiative of Science Technology 
and Innovation Infrastructure Grants Program Victoria 
and CSIRO Preventative Health Flagship.

Flinders Medical Centre CRC Data 
Integration – Stage 2 
Initial work with Flinders Medical Centre and the 
Repatriation General Hospital in Adelaide included 
the linking of data sources containing colonoscopy 
information, in-hospital cancer registry information 
and surveillance program information and analysis 
of this integrated information is underway. We are 
planning to include additional sources such as 
pathology, screening research and tissue bank, and to 
further develop user abilities in use of the Health Data 
Integration (HDI) system and the resulting analysis.
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Student Projects
Zi Ming Chan e-Health Research Centre 	
PhD Scholarship	
Statistical Analysis Tools for Knowledge Discovery with 
Electronic Medical Records

This PhD project will investigate the use of trusted 
agents in a distributed intelligence approach to 
the problem of interrogating multiple independent 
databases without compromising data privacy. This 
approach will allow local processing of data such as 
data mining, inexact matching or statistical analysis, 
in order to process global queries more efficiently 
and securely.

Mario Cheng Preventative Health National Research 
Flagship Top-Up PhD Scholarship	
Systems Development of Scenario Based Training for 
Surgical Simulation

This research has the broad aims to improve the 
general health and wellbeing of the Queensland 
population by contributing to a high fidelity simulation. 
We recognise the necessity to train the surgical teams 
as a whole with risk free scenario based training. One 
of the primary goals of the project is to investigate the 
viability of novel technologies in areas, such as human 
factors or haptic devices, to be incorporated into the 
team training scenarios.

Vivien Chung e-Health Research Centre 	
PhD Scholarship	
Quantitative Analysis of Mobilisation and Functional States 
of Older Patients in Hospital Settings

This PhD project will investigate if immobilisation of 
older patients is a major contributing factor to their 
long length of stay in hospital. This will be achieved 
through clinical trials of ambulatory monitoring 
conducted on older patients to record their movement 
during their stay in a hospital setting. From this, 
signal processing and data analysis will be performed 
to quantify mobilisation and functional status of 
patients to characterise their level of immobilisation. 
Moreover, the analysis will aim to demonstrate if areas 
of improvement in mobility and functional status can 
reduce older patients’ stay in hospital.

Hazel Harden e-Health Research Centre 	
Top-up PhD Scholarship	
Clinical Leadership, Group Dynamics and Service 
Improvement

Clinical networks have been established to enable 
clinicians to more fully participate in the management 
of health services in Queensland. They represent a 
new organisational entity which promises to enhance 
coordination between services; facilitate better access 
to services and improve outcomes. Current evidence 
suggests that effective network based organisations 
require leaders who have innovative problem solving 
skills, the ability to manage group decision making 
and a readiness to engage in reciprocal behaviours. 
This research project will identify which leadership 
behaviours and group interactions are associated with 
the effectiveness of clinical networks. The project will 
utilise recent developments in IT tools which enable 
the annotation and analysis of speakers and meetings 
and provide a promising avenue for the automated 
collection, coding and analysis for the empirical study 
of clinical group decision making.
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David Hellier Preventative Health National Research 
Flagship PhD Scholarship	
Real Time Physical Modelling of a Deformable Beam for 
Interaction Between the Colonoscope and the Colon

Our research into physical modelling of the 
colonoscope is aimed at creating a finite element 
model that allows the reproduction of forces that 
are observed during colonoscopy. The model takes 
translational and rotational inputs from a custom built 
colonoscopy haptic device developed in collaboration 
with Ecole Polytechnique Federal de Lausanne (EPFL), 
performs collision detection with a second physically 
based model of the colon, including sliding contacts to 
keep the colonoscope model within the lumen of the 
colon. The goal is the realistic behaviour with regard 
to colonoscope loop formation, and ensuring correct 
technique is used to intubate to the caecum. Validation 
will be performed using a set of clinical trials with 
expert gastroenterologists as the gold standard against 
trainee physicians.

Sankalp Khanna e-Health Research Centre PhD 
Scholarship	
Intelligent Tools for Knowledge Extraction from 
Health Databases

This PhD project addresses issues of resource 
management and scheduling in health systems. 
The complexity and changeability of interacting factors 
affecting the assignment of resources demands 
a very flexible and dynamic solution, in order to 
achieve a high level of utilisation and cater for many 
different competing priorities. The project will provide 
a compound strategy for optimisation of resource 
allocation under time varying circumstances.

Sankalp Khanna a PhD Scholarship student at the 
e-Health Research Centre (a joint venture of the 
CSIRO ICT Centre and Queensland Government), 
was announced as the Winner of the ‘Outstanding 
Achievement by an International Student’ category in 
the prestigious Queensland Government ‘Celebrating 
International Education and Training Industry 
Showcase 2006’ on 7 September 2006.

Photograph: Sankalp Khanna receives his award from 
The Honourable Rod Welford MP, Queensland Minister 
for Education and Training.

Parnesh Raniga CSIRO ICT Centre 	
Top-Up PhD Scholarship	
Quantitative Analysis of [11]C-PIB PET Scans for Early 
Diagnosis of Alzheimer’s Disease

The aim of this PhD project is to develop quantitative 
analysis algorithms for [11]C-PIB. These algorithms 
will automate analysis and aid in image based 
diagnosis of patients and on measuring the effect of 
therapeutics on amyloid load. Data from the AIBL study 
will be used to test and validate the algorithms and in 
the process it is hoped early markers of Alzheimer’s 
Disease are discovered. Algorithm for the detection 
of these early markers will be validated on the follow 
up data. As part of the project, a Standardised Uptake 
Value Ratio (SUVR) normalisation algorithm was 
developed and is currently being validated. During 
the course of research into SUVR normalisation, a 
[11]C-PIB PET segmentation was also developed and 
validated. Research is also being conducted on voxel 
based partial volume correction. These algorithms will 
be used as part of the multi-variate analysis of [11]
C-PIB data that is currently being conducted.
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Scientific Achievements
Over the past year, e-Health Research Centre staff: 

Participated in consultative forums on NCRIS and eResearch•	

Served on accreditation panels and reference groups •	

Undertook peer reviews for scientific journals and international conferences •	

Held committee positions with professional health and ICT organisations •	

Contributed to the organisation of academic conferences nationally and internationally•	

Provided input to high-level Health ICT reviews and surveys•	

The e-Health Research Centre participated prominently in the Annual CSIRO ICT Centre Conference held 
in Sydney, 31 October – 1 November 2006. A Total of 18 papers were presented, two of them as invited 
presentations. This event is the main meeting agenda for all scientists in the ICT Centre to exchange 
information on research focus and progress.

Title Author

Approximate Processing for Record Linking Q. Zhang & D. Hansen

Privacy-Preserving Fuzzy Matching C. Pang & D. Hansen

The R-HDI Interface: Data Extraction and Analysis Tools N. Good & B. Woodcroft

Detection of Falls Via Accelerometers J. Boyle, M. Karunanithi

The Potential of Daily Activity Profile Analysis Using 
Accelerometer monitoring Device to Determine Activity 	
in a Hospital Rehabilitation Setting

V. Cheung, J. Boyle, C. Colavitti & 
M. Karunanithi

A Comparison of Multi-class SVM-based Approaches to 	
Classify Cancer Stage from Free-test Histology Reports

A. Nguyen, D. Moore & I. McCowan

Classification of Lung Cancer Stage from Free-text 
Histology Reports

D. Moore, A. Nguyen & I. McCowan

Image-Quality-Sensitive Watermarking of Medical Images B. Planitz, A. Maeder & J. Dowling

Development of Fast Algorithms for Nonlinear Finite Element 
Analysis of Soft Tissues

Z.A. Taylor & S. Ourselin

MR image segmentation using phase information P. Bourgeat, J. Fripp, P. Stanwell, S. Ramadan 
& S. Ourselin

Cortical Segmentation and Thickness Estimation T. Diep, P. Bourgeat & S. Ourselin

Modified Centerline-based Segmentation of Colon in 3D CTC 	
Volumetric Data

H. Frimmel, O. Acosta & S. Ourselin

On the Role of Ontologies in Health Data Integration M. Lawley & D. Hansen

A Thin-late Finite Element Model for Virtual Colonoscopy D. Popescu & Mario Cheng

Penetration Depth Estimation on 2D-Surface Models M. Cheng, B. Joshi & S. Ourselin

Validating Tetrahedral Mesh Generation: A Framework B. Joshi, A. Fedorov, N. Chrisochoides, 
S. Warfield & S. Ourselin

Redistributing Computational Load for Efficient Cutting in 
Surgical Simulation

B. Lee, D. Popescu & S. Ourselin

Partial Volume Correction for Quantitative Analysis of 	
PIB PET Images

P. Raniga, P. Bourgeat, T. Diep, G. O’Keeffe, 
V. Villemagne, C. Rowe & S. Ourselin
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Beneficiary Impact

EHRC Joint Venture 
Partners CSIRO 
and The State of 
Queensland

In 2007, CSIRO and the State of Queensland committed to the renewal of the EHRC 
through to 2012 with additional cash and in-kind commitments.

The largest single-funded e-Health research and development facility in the Southern 
Hemisphere, the EHRC is now a leading national research facility in ICT for healthcare 
innovations. Since its formation in 2003–04, the EHRC has attracted almost 50 highly 
skilled research and software engineering staff and students. This highly skilled 
team has been working with staff of Queensland Health to effect skills transfer and 
development. The EHRC has supported to-date 15 postdoctoral fellows and PhD 
students for research training in e-Health, thereby increasing the e-Health ICT 
expertise available for employment by CSIRO and Queensland Health.

The EHRC has attracted key international visitors to its research facility. In 2007, the 
EHRC attracted almost 500 of the world’s leading medical imaging specialist and 
academics to the MICCAI 2007 conference held in Brisbane, Queensland.

Over 20 press releases with print and television referrals have been achieved to date, 
thereby increasing CSIRO’s, Queensland’s and indeed EHRC’s visibility to the community 
through positive press coverage.

Health Agencies Queensland and Australian Health agencies are increasingly concerned with quantifying 
cost benefits of ICT projects. EHRC has developed a benefits realisation methodology to 
forecast benefits at the outset of a project and this has been applied to appropriate new 
projects commenced at EHRC since 2006. This development has been well received by 
health agency collaborators with a strong demand now for quantifying such benefits. 
EHRC commissioned Deloitte Touche Tohmatsu to develop a program logic model to 
measure such benefits over a project’s life. This program logic model is now being 
applied to an initial Core project at EHRC to quantify the benefits across the total life of 
the project.

Health Agencies Queensland and Australian Health agencies are equally concerned with the 
sustainability of new pilots. EHRC has conducted Health Data Integration pilots in a 
number of health agencies across Australia and such pilots continue to be sustainable. 
Similarly the Cancer Stage Interpretation System pilot continues with Queensland 
Health and discussions are progressing with a major cancer registry to commence a 
new separate project based on this world-class IP. With 3 years of new CSIRO P-Health 
Flagship funding, the AIBL study has commenced in 2007 with two hospitals in Victoria 
and Western Australia. Two pilots have ceased; the Ambulatory Monitoring pilot ceased 
upon successful completion of the project and the Rehabilitation Assessment Decision 
Support project was discontinued following the completion of the feasibility study.

The research conducted at the EHRC is contributing to a more efficient and effective 
care system in numerous ways; the Health Data Integration project is contributing 
to more efficient processing of lung cancer input data; the Cancer Staging & 
Interpretation System project is contributing to more effective staging decisions by 
enabling comparison of different clinical opinions; and the Care Assessment Platform is 
contributing to more effective personal monitoring equipment selection and acquisition 
by provision of technical information and evaluation of competing products.

Major Outcomes 2003—2007
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Health Agencies, cont Care systems have been changed as a result of research outcomes; the Health Data 
Integration project has facilitated new ways of linking data for cohort and population 
studies for care improvement; the Cancer Staging & Interpretation System allows 
automated staging of currently unstaged patients, addressing the considerable 
backlog in current manual processing of pathology data; in its early stages, the Care 
Assessment Platform project has enabled community-based care to be delivered to the 
Queensland Health place-based initiative.

Research Agencies EHRC has successfully established partnerships with numerous research agencies 
across Australia and internationally; led by the EHRC, the Image-Quality-Sensitive 
Watermarking Of Medical Images project was a collaboration with NICTA-Queensland 
and its two contributing universities, the University of Queensland and Queensland 
University of Technology; the Australian Cancer Grid is a collaboration led by 
the University of Melbourne; the Centralised Remote Access Cancer Care Co-
ordination project is led by the University of Sydney; the Queensland Facility for 
Advanced Bioinformatics is a collaboration between the University of Queensland, 
the ARC Centre in Bioinformatics, Special Research Centre in Functional Genomics, 
Australian Partnership in Advanced Computing, Griffith University, Queensland 
Cyber Infrastructure Foundation, and Queensland University of Technology; and the 
Augmented Multi-party Interaction with Distant Access project is an international 
consortia led by the University of Edinburgh (UK). 

Four new projects awarded with substantial funding in 2007 include the MedTeQ project 
with the University of Queensland and the University of Washington (USA), CDM-
Net with Monash University; and projects with The University of Newcastle and the 
Australian Nuclear Science and Technology Organisation.

Patents AU2005903534 – Medical Image Watermarking Method for Optimal Information Content, 
B. Planitz, A. Maeder, 4 July 2005

AU2006001637 – Data Matching Using Data Clusters, C. Pang, 1 November 2005

AU2006905293 – Role Based Access Control Management, C. Pang, D. Hansen, 
25 September 2006
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E-HEALTH RESEARCH CENTRE

NOTES TO THE FINANCIAL STATEMENTS 30 JUNE 2007

Statement By The Directors
In the opinion of the directors, the accompanying Income Statement, Balance Sheet, Cash Flow Statement, 
Statement of Changes in Joint Venture Funds and Notes to the Financial Statements which have been prepared 
in accordance with the terms of the joint venture agreement and the policies listed in Note 1, are drawn up so as 
to present fairly the state of affairs of the unincorporated joint venture as at 30 June 2007, and the results of the 
activities of the unincorporated joint venture for the year ended on that date.

We confirm that the unincorporated joint venture is not considered to be a reporting entity in relation to the year 
ended 30 June 2007 as the accounts of the unincorporated joint venture are not generally available to anyone 
other than the directors or the contributing parties to the joint venture and there are no other users who would 
require a general purpose financial report.

The effect of the entity not being a reporting entity is that not all accounting standards have been applied in the 
preparation of this special purpose report. Those standards not complied with are set out in Note 1.

Where a request is made for financial information and that request is met by the directors it is considered that 
such a party would be a special purpose report user.

On behalf of the directors

e-Health Research Centre e-Health Research Centre

Director Director

Brisbane Brisbane

Date:  Date:  

e-Health Research Centre e-Health Research Centre

Director Director

Brisbane Brisbane

Date:  Date:  

e-Health Research Centre

Director

Brisbane

Date:  
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E-HEALTH RESEARCH CENTRE

NOTES TO THE FINANCIAL STATEMENTS 30 JUNE 2007

Independent Auditor’s Report to the Directors of e-Health Research Centre
We have audited the accompanying special purpose financial report of e-Health Research Centre (‘e-Health’ 
or ‘the unincorporated joint venture’), which comprises the balance sheet as at 30 June 2007, and the income 
statement, statement of changes in joint venture funds and cash flow statement for the year ended on that date, a 
summary of significant accounting policies, other explanatory notes and the statement by the directors.

Directors’ Responsibility for the Special Purpose Financial Report

The directors of the unincorporated joint venture are responsible for the preparation and fair presentation of 
the special purpose financial report and have determined that the accounting policies described in Note 1 to 
the financial statements, which form part of the special purpose financial report, are appropriate to meet the 
financial reporting requirements of the e-Health Research Centre unincorporated Joint Venture Agreement 
and are appropriate to meet the needs of the directors. These policies do not require the application of all 
Accounting Standards and other mandatory financial reporting requirements in Australia. This responsibility 
includes establishing and maintaining internal controls relevant to the preparation and fair presentation of the 
special purpose financial report that is free from material misstatement, whether due to fraud or error; selecting 
and applying appropriate accounting policies; and making accounting estimates that are reasonable in the 
circumstances. These policies do not require the application of all Accounting Standards and other mandatory 
financial reporting requirements in Australia.

Auditor’s Responsibility

Our responsibility is to express an opinion on the special purpose financial report based on our audit. No opinion 
is expressed as to whether the accounting policies used are appropriate to the needs of the directors. We 
conducted our audit in accordance with Australian Auditing Standards. These Auditing Standards require that we 
comply with relevant ethical requirements relating to audit engagements and plan and perform the audit to obtain 
reasonable assurance whether the special purpose financial report is free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the special 
purpose financial report. The procedures selected depend on our judgment, including the assessment of the risks 
of material misstatement of the special purpose financial report, whether due to fraud or error. In making those 
risk assessments, we consider internal controls relevant to the entity’s preparation and fair presentation of the 
special purpose financial report in order to design audit procedures that are appropriate in the circumstances, 
but not for the purpose of expressing an opinion on the effectiveness of the entity’s internal controls. An audit 
also includes evaluating the appropriateness of accounting policies used and the reasonableness of accounting 
estimates made by the directors, as well as evaluating the overall presentation of the special purpose 
financial report.

The special purpose financial report has been prepared for distribution to the directors for the purpose of fulfilling 
the directors’ financial reporting requirements under the e-Health Research Centre unincorporated Joint Venture 
Agreement. We disclaim any assumption of responsibility for any reliance on this report or on the special purpose 
financial report to which it relates to any person other than the directors, or for any purpose other than that for 
which it was prepared.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our 
audit opinion.

Independence

In conducting our audit we have met the independence requirements of the Australian professional accounting 
bodies. In addition to our audit of the financial report, we were engaged to undertake the services disclosed in the 
notes to the financial statements. The provision of these services has not impaired our independence.
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Auditor’s Opinion

In our opinion, the special purpose financial report presents fairly, in all material respects, the financial position 
of e-Health Research Centre as of 30 June 2007 and of its financial performance and its cash flows for the year 
then ended in accordance with the accounting policies and other mandatory financial reporting requirements in 
Australia to the extent described in Note 1 to the financial statements.

Ernst & Young

Winna Brown

Partner

Brisbane

Dated: 



For further information please contact:

e-Health Research Centre

Level 20, 300 Adelaide Street

PO Box 10842

Brisbane QLD 4000

Ph: 61 7 3024 1600

Fax: 61 7 3024 1690

Email: research@e-hrc.net

Or visit our website: http://e-hrc.net/

* �Images supplied by the e-Health Research Centre in collaboration 

with the Redcliffe-Caboolture Health Service District.




