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Message from the Director

Welcome to the IBES 2012 Annual Report. 

Throughout its third year of operation, IBES 

has continued to build on its strengths by 

furthering links between industry, academia 

and the community, and fostering innovation in 

broadband applications and services.

The past twelve months have witnessed 

IBES delivering findings from a number of 

research projects, increasing engagement with 

stakeholders throughout the community and 

fostering increased understanding of broadband 

technologies and how they will shape society.

The Victorian Government has recognised 

our progress to date with a recommitment to 

supporting the Institute investing a further $3 

million in IBES, bringing the total investment 

from all funders to $21 million.

Partnerships are an essential component 

of our success. We are fortunate to have a 

diverse range of collaborators from industry, 

government, the community and academia. In 

July 2011, we welcomed Juniper Networks as 

a Platinum Partner. Active partnerships have 

delivered a number of innovative research 

projects, some of which are supported through 

the Victorian Government’s Broadband-Enabled 

Innovation Fund (BEIP) and the Australian 

Research Council (ARC).

The Australian Broadband Applications 

Laboratory (ABAL) was officially opened to the 

public in September 2011, providing industry 

with access to test and develop new broadband 

products and services.

Research at the Centre for Energy-Efficient 

Telecommunications (CEET) continued to explore 

how to reduce the energy consumption of the 

Internet, resulting in the filing of three patents.

Health and biomedical informatics research 

remains a key focus, exploring new approaches 

to manage and support health and wellbeing 

in a broadband-enabled society. A number of 

seminars and workshops were held bringing 

together academia and e-health practitioners.

The IBES staff are an essential element in 

keeping IBES running smoothly. The leadership 

of Executive Director, Dr Kate Cornick was 

recognised by the telecommunications industry, 

with the inaugural ACCOM Young Achiever 

Award in July 2011.

Another key aspect of our work is engagement 

with a wide variety of stakeholders across 

Australia. IBES has been represented at a 

number of forums, workshops and seminars 

driving interest and innovation in broadband- 

enabled technology to help solve the pressing 

issues of society. A full list of presentations and 

publications is contained in the appendix of this 

Annual Report.

This Annual Report presents a snapshot of our 

activities over the past year. We have supported 

36 projects, which has involved the input of 

111 researchers and 73 external collaborators. 

Fourteen PhD students are supported by IBES, 

with 4 students successfully obtaining their 

doctorates in the past year. A list of researchers, 

collaborators and students is contained in the 

Appendix of this Annual Report. I hope that you 

find the contents of this report informative and 

stimulating.

Rod Tucker OAM
Laureate Professor
Director IBES
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The third year of IBES operations has seen the 

Institute broaden its research program, increase 

its impact and profile, and engage with a wider 

audience.

Key highlights from the year include hosting a 

number of politicians. The Shadow Minister for 

Broadband, The Hon Malcolm Turnbull visited 

IBES in July 2011 to discuss developments in 

broadband applications. On September 27 the 

Victorian State Minister for Technology, the Hon 

Gordon Rich-Phillips, officially launched the 

Australian Broadband Applications Laboratory. 

On 28 September ABAL was toured by Prime 

Minister Julia Gillard & Communications Minister 

Stephen Conroy.

In October 2011 IBES staff presented 

to the Federal Government’s Regional 

Telecommunications Review that was tasked to 

review telecommunications services in regional 

Australia. IBES also made a submission to the 

review, highlighting how high speed broadband 

can have a positive impact on our regions.

IBES also co-hosted a symposium ‘Ageing and 

ICT’ in October 2011 with the European Union 

sponsored research group, Bridging Research in 

Ageing and ICT Development (BRAID) and the 

University of Tasmania.

IBES continues to hold research workshops 

to bring together researchers and industry to 

drive new ideas and innovations. In the past 

year research workshops have included a focus 

on ‘ageing well with technology’, ‘indigenous 

education’ and the ‘digital classroom’.

November 2011 saw CEET participate in a Bell 

Labs Showcase, which took place at Parliament 

House in Canberra, the University of Melbourne 

and the University of Technology, Sydney.

Rod Tucker was awarded a Medal of the Order 

of Australia in January 2012 for his service to 

the electrical and electronics industry and in 

recognition of his outstanding work as a leading 

figure in Australia.

In February IBES hosted a delegation from 

Infocomm Development Authority of Singapore 

(IDA). The purpose of their trip was to see what 

broadband-related activities are underway in 

Melbourne, and to explore opportunities for 

collaboration.

IBES hosted a workshop in April for Industry 

Partners to explore the future direction of the 

research program. More information is included 

on page 4.

May and June saw IBES focus on driving new 

research programs for the year ahead, including 

a new round of seed funding, and launching 

the inaugural call for applications for IBES early 

career researchers.

Institute for a Broadband-Enabled Society Highlights

Prof Rod Tucker received the Medal of the Order of 
Australia in January 2012
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The IBES Industry Partner Program provides an 

opportunity for the Information, Communications 

and Technology Industry to be actively engaged 

in IBES’ research, supporting the technologies, 

applications and services that underpin a 

broadband-enabled society.  

IBES is proud to have the support of a range of 

organisations including Alcatel-Lucent, Cisco, 

Google, Huawei, Juniper and Microsoft. IBES 

welcomed Juniper Networks as a Platinum 

member of the Industry Partner Program last 

year. As part of this announcement a Juniper 

Executive, Mike Harding gave a public lecture at 

IBES in July 2011.

The Industry Partner Program has provided 

valuable cash and in-kind support to further 

IBES’ research activities. Industry Partners play 

a key role in shaping the work of IBES providing 

resources, knowledge and expertise to assist in 

the development of new broadband applications 

and services.

Industry Partners are engaging with IBES in a 

number of different ways, including supporting 

research programs. Industry Partners that 

are engaging with specific research projects 

include:

•	 Alcatel-Lucent is supporting 10 research 
projects underway at the Centre for 
Energy-Efficient Telecommunications (page 
9), which has yielded three patents for 
technologies that can reduce the energy 
consumption of the Internet.

•	 AARNet is providing connectivity services 
for a number of IBES’ projects, enabling 
research to be undertaken on live networks 
including in NBN trial sites.

•	 Cisco is working with IBES to drive a 
research agenda in Telework (see page 47).

•	 Ericsson is supporting two projects UniTV 
(page 24) and SeeCare	IPTV:	Personalised	
health	literacy	demonstrator (page 32)
that are developing new uses of Internet 
Protocol Television (IPTV).

•	 Google has directly funded two projects 
through a dedicated seed funding round 
including: MUGLE:	A	collaborative	and	
interactive	game-based	learning	platform	for	
distance	learning (page 23) and Paediatric	
Teledentistry (page 41).

•	 Microsoft is working with IBES on the 
collaborative project Ageing	well	at	home	
with	broadband	(page 30) that is using 
Kinect devices to enable older people to 
participate in remote classes from their own 
home.

As part of an ongoing dialogue with industry, 

IBES hosted a workshop to gather industry input 

to help identify some of the emerging areas 

for research. The workshop, held in April 2012, 

identified four emerging areas:

•	 Personalised and participatory medicine

•	 Citizens and government service provision 

in an NBN environment

•	 Blended Learning Environments

•	 Consumer attitudes and broadband-

enabled experiences.

As part of the 2012 Seed Funding round IBES 

hosted a workshop on each of the above to 

facilitate interdisciplinary collaborations that will 

drive new research in these areas. (See page 12 

for details of seed funded projects).

IBES, through the Australian Broadband 

Applications Laboratory (ABAL) provides 

an environment to showcase and promote 

innovations in broadband technologies including 

equipment donated by Industry Partners as 

well as new services developed by IBES. More 

details on ABAL are on page 6.

Industry Partner Program
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Platinum Partners

Industry Partners

Gold Partners

Partners
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The Australian Broadband Applications 

Laboratory (ABAL) drives innovation in 

broadband-enabled products and services 

by assisting researchers and companies to 

develop and deploy products that make use of 

the National Broadband Network and other like 

infrastructure, to drive a smarter more connected 

society. 

The development of ABAL has been supported 

by IBES’ Industry Partners who have provided 

a range of support, from cash to equipment to 

facilitate the development of a state-of-the-art 

testing and development facility to cultivate 

novel broadband applications and services.

ABAL offers testing, development and 

professional services to a diverse range 

of clients across the economy including 

corporations, small and medium enterprises, 

governments, not-for-profits, and research 

institutions. 

Australian Broadband Applications Laboratory

Prof Rod Tucker shows Prime Minister the Hon Julia Gillard equipment in the Australian Broadband Applications Laboratory
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The Australian Broadband Applications 
Laboratory (ABAL) was officially announced 
by the Victorian State Minister for Technology 
the Hon Gordon Rich-Phillips on Tuesday 27 
September 2011.

ABAL was toured by the Hon Julia Gillard, 
Prime Minister of Australia and the Hon 
Stephen Conroy, Minister for Broadband, 
Communications and the Digital Economy on 
Wednesday 28 September 2011.

ABAL “will provide the right environment to help 
companies turn their ideas into new products 
and services” said Prime Minister Gillard.

The Laboratory provides a comprehensive test 

suite that can be tailored to the specific needs of 

clients to ensure that their product performs as 

required over high-speed broadband. 

ABAL assists in the development of a wide 

range of technologies such as Web 2.0, smart 

sensors, augmented virtual reality, virtual 

collaboration spaces, interactive games, 

immersive 3D environments with haptic 

capabilities, and advice on how best to utilise 

technology to develop proof of concepts in a 

laboratory environment. 

The Laboratory also delivers policy and 

technical advisory services relating to 

telecommunications and the digital economy. 

Work from ABAL contributed to the IBIS World 

report for IBM A	Snapshot	of	Australia’s	Digital	

Future	to	2050. 

Launch of the Australian 
Broadband Applications Laboratory

Prime Minister the Hon Julia Gillard experiences 3D at the Australian Broadband Applications Laboratory

The Hon Julia Gillard speaking at ABAL
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Health and biomedical informatics is the body 

of knowledge that concerns the acquisition, 

storage, retrieval and use of information in, about 

and for human health. It also encompasses the 

design and management of related information 

systems to advance the understanding and 

practice of healthcare. 

Health and biomedical informatics sits at 

the intersection of health science, computer 

science, information science and knowledge 

management, and will be greatly impacted by 

the rollout of ubiquitous high-speed broadband. 

IBES supports health and biomedical 

informatics research by funding a chair in Health 

Informatics at the University of Melbourne. 

Prof Fernando Martin-Sanchez was appointed 

to this position in early 2011.  Prof Martin-

Sanchez now leads the Health and Biomedical 

Informatics research unit which is located within 

the Melbourne Medical School, situated in the 

Parkville biomedical precinct and makes an 

active contribution to IBES’ health and ageing 

research stream. The unit has a lively research 

community, hosting regular seminars featuring 

local and international speakers. 

In the past year the unit has welcomed Guillermo 

Lopez-Campos as a new biomedical informatics 

research and hosted two visiting scholars: Jose 

Antonio Seoane and Alfredo Bautista. 

The unit joined the Victorian eHealth Network 

(VeHN) as a founding member and the EU 

consortium IT Future of Medicine (ITFoM) to 

build collaborations across Victoria and the 

globe. 

The Health and Biomedical Informatics research 

team have supported the development of 

practitioners in this emerging field through the 

delivery of an intensive postgraduate subject. 

Additional subjects are in development and will 

be taught from late 2012. 

The unit has built an active and engaging social 

media presence on Twitter, LinkedIn, Slideshare 

and ScoopIt!

Health & Biomedical Informatics

Kathleen Gray (R) teaches eHealth and Biomedical 
Informatics Systems to students

Dr Alfredo Bautista is an IBES visiting researcher located within the Health and 
Biomedical Informatics Research Unit. From the Universidad de las Americas 
in Mexico, Alfredo was supported by an Australian Government Endeavour 
Award and subsequently IBES. While in Melbourne Alfredo is exploring the 
management of emotions in scientific performance working with IBES research 
teams whose projects engage with migrant and refugee populations.

Visiting Researcher: Alfredo Bautista

Alfredo Bautista
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The Internet currently consumes up to 2% of 

the world energy supply. The increased use of 

broadband applications and services, including 

cloud computing, could push this power 

consumption to 5-10% over the next decade. 

Addressing the energy consumption of the 

Internet is essential to reducing the impact of 

ICT on the environment and ensuring a smooth 

transition to the digital economy. 

The Centre for Energy-Efficient 

Telecommunications (CEET) is a world leading 

research centre that is dedicated to increasing 

the energy-efficiency of telecommunications 

networks. CEET is a partnership between 

Alcatel-Lucent, Bell Labs, the State Government 

of Victoria and the University of Melbourne. The 

impetuses for CEET was born through Alcatel-

Lucent’s engagement with IBES through the 

Industry Partner Program.

CEET’s mission is to increase the sustainability 

of telecommunications networks. This is being 

achieved through an active program of twelve 

research projects exploring the modelling of 

telecommunications networks, the transmission 

infrastructure and the fundamental science that 

underpins communications technologies. 

The modelling program aims to drive a deeper 

understanding of the energy consumption 

of telecommunications networks. Research 

is focused on energy consumption of cloud 

computing and content distribution, developing 

an energy star rating for the Internet, the 

energy-efficiency of Next Generation Networks, 

modelling for Alcatel-Lucent’s lightRadio™, and 

studying the impact of the National Broadband 

Network on the carbon footprint of Australia’s 

economy.

The transmission program examines methods 

that will lower the energy consumption of 

transmission equipment in telecommunications 

networks. Researchers in this area are 

examining the energy-efficiency of future optical 

modulation formats, solutions to deliver low 

energy fibre access networks, and the design 

and development of a new video codec that 

can increase the energy-efficiecny of content 

distribution. 

The fundamentals program examines the 

physical and mathematical properties of photos 

and electrons to inform the development of 

energy-efficient telecommunications equipment. 

Research in this area is exploring ways to 

increase the efficiency of wireless transmission, 

measuring the power consumption of routers, 

seeking the limits of switching and information 

transfer in digital systems, and the fundamental 

properties of electrons and photons for logical 

processing. 

Centre for Energy-Efficient Telecommunications (CEET)

Prof Rod Tucker, CEET Director opening the proceedings of 
the Bell Labs & CEET Showcase, November 2011
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The Institute for a Broadband-Enabled 

Society has an active program of engagement 

activities to connect with industry, government, 

researchers and the community, promoting the 

benefits of a broadband-enabled society. These 

include seminars, lectures and workshops to 

further knowledge and understanding about 

broadband technologies and their application. 

IBES hosts an Annual Symposium showcasing 

the work of researchers and providing a forum 

for collaboration between research, industry and 

the community. The 2011 Annual Symposium 

witnessed over 200 attendees engaging with 53 

poster presentations from IBES researchers.

Workshops provide a forum to bring together 

industry sectors, researchers, policy makers 

and the community to examine the impact and 

opportunities brought about by broadband-

enabled technologies. 

The Ageing and ICT Symposium in October 

2011 brought together researchers and aged 

care experts with representatives from the 

ICT industry to explore the challenges and 

opportunities in the aged care sector that can be 

addressed using broadband technologies. 

IBES hosted Industry Partner sponsored public 

lectures from Juniper Networks, Huwaei, 

and Ericsson. Dr Tim Williams presented the 

findings of his Connecting	Communities report 

sponsored by Huawei in August 2011. 

IBES and Ericsson hosted Nilo Mitra, President 

of the World IPTV forum, extending the active 

research collaboration between IBES and 

Ericsson on using IPTV for education and health 

purposes. 

Engagement

IBES actively engages with diverse audiences through the publication of research project findings 
in white papers. The papers provide an accessible and convenient way to disseminate research 
findings to the broadest audience. In the past year IBES released 8 white papers, with 3 resulting 
from the work of one project: Regulation	in	the	Digital	Economy (see page 51). The others were: 

•	 Political	Issue	Analysis	System:	policy	deliberation	in	the	age	of	information	abundance	(see 
page 50)

•	 Smart	Technologies	for	Older	People:	a	systematic	literature	review	of	smart	technologies	that	
promote	health	and	wellbeing	of	older	people	living	at	home (see page 28)

•	 Mobile	and	broadband	technologies	for	ameliorating	social	isolation	in	older	people	(see 
page 33)

•	 Interface,	information	&	interaction:	An	exploration	of	Mobile	Augmented	Reality	present	and	
future	(see page 48)

•	 Keeping	Intouchable:	A	community	report	on	the	use	of	mobile	phones	and	social	networking	
by	young	Aboriginal	people	in	Victoria	(see page 58)

White Papers

Frank Vetere presenting at the April 2012 IBES Morning Tea
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Communications

IBES has a strong communications presence 
across a number of channels to actively engage 
with our diverse body of stakeholders. Key 
channels include: the Annual Report, the IBES 
website, White Papers (see box below opposite) 
and social media. 

Media engagement is essential to building 
awareness of IBES’ research activities. Seven 
media releases were issued from July 2011 to 
June 2012 yielding 66 mentions in 34 print and 
online publications. 

The IBES website underwent renewal in April 
2012 to bring the site in line with the University 
of Melbourne’s corporate web templates. There 
were 14,489 visitors from 111 countries to the 
IBES site in the past year. The chart below 
shows a breakdown of the top ten countries of 
origin for online visitors. 

Ten issues of IBES Connect were sent to 
approximately 700 subscribers providing a 
convenient vehicle to profile and promote IBES’ 
research and events.

IBES has presence on four social media 
platforms: Twitter (@IBESunimelb), YouTube, 
LinkedIn, and Google+. Twitter has been the 
most successful channel allowing for active 
engagement with over 400 followers.

Kat Franks, Ravi Bhatria, Kate Cornick, Chris Winter (ABC) and Ken 
Clarke at the IBES 2011 Annual Symposium

Share of visitors by country of origin to: 
broadband.unimelb.edu.au

Mike Harding, Vice President and General 

Manager Developer Products and Programs 

of Juniper Networks presented on the hidden 

treasures of telecommunications networks in 

July 2011.

Frank den Hartog from Netherlands 

Organisation for Applied Scientific Research 

presented on the interaction between 

broadband and home networks in February 

2012. 

Interdisciplinary research is built upon 

collaboration. However, there are limited 

opportunities for researchers to break outside 

of their silos and come together informally to 

germinate the next novel idea. To counter this 

trend, IBES introduced a series of Research 

Morning Teas held throughout the year. The teas 

provide an informal opportunity for researchers 

to listen to an overview of a successful IBES 

research project and to engage with other like 

minded researchers to develop connections that 

can foster new project ideas and innovations.

http://twitter.com/IBESunimelb
http://www.youtube.com/user/ibesunimelb
http://www.linkedin.com/groups?gid=3945696
https://plus.google.com/111994050222018410913/posts
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Research is the core activity of IBES and the 

past year has witnessed the conclusion of a 

number of IBES Seed Funded projects, many 

of which have shared their findings through 

publications, white papers and conference 

presentations. IBES seed funding has also 

provided the catalyst for larger research projects 

demonstrating a return on investment. 

In response to industry engagement, IBES 

has taken a more targeted approach to seed 

funding, offering three rounds of applications, 

along with supporting two additional rounds 

through the auspices of the Melbourne 

Research Office.

Google supported a call for seed funding. 

Details of this round are outlined on page 4. In 

December 2011, IBES called for seed funding for 

projects targeting Indigenous Education. Telling	

our	stories:	Aboriginal	youth	and	digital	story	

telling (page 59) was the successful project. 

IBES hosted a number of workshops to build 

interdisciplinary research in four priority areas 

identified by Industry Partners. IBES received 

over 30 applications for seed funding. The 

successful projects are:

•	Framing	the	NBN:	consumer	attitudes	and	

perceptions	(page 49)

•	Health	service	provider	data	connectivity	

requirements:	mapping	a	path	for	a	

broadband	enabled	healthcare	future	(page 

36)		

•	Hear me out: developing	an	online	peer	

support	program	for	deaf	and	hearing	

impaired	teens	(page 19)

•	Participatory	sensing:	enabling	interactive	

local	governance	(page 46)

•	SELF-OMICS:	addressing	the	information	

and	communication	needs	of	the	quantified	

individual	for	enabling	participatory	and	

personalised	medicine	(page 43)

•	Smart	Companion:	medication	management	

for	patients	and	older	people	with	chronic	

illness (page 31)

Details of IBES’ research projects can be found 

in the following chapters of this Annual Report.

Research

IBES is supporting the next generation of researchers through the provision of PhD top-up 
scholarships to students who are engaging in interdisciplinary research that is exploring the future 
of a broadband-enabled society. In 2011/12 IBES supported 14 PhD students including the award 
of three new top-up scholarships in early 2012 to Marcus Carter from Computing & Information 
Systems (see page 55), Paula de Barba from the Centre for the Study of Higher Education (see page 
17), and Mark Merolli from Health and Biomedical Informatics (see page 41). 

Since 2009, IBES has supported 14 students with scholarships, with 4 students graduating to date. 
IBES scholars have received their PhD’s for the following projects:

•	Cameryn Garett – Virtual	visits:	Investigating	the	acceptability	of	webcam	consultations	for	
young	adults’	sexual	health 

•	Sung Jun Kim – Smart	homes	for	the	elderly:	recent	developments	in	Korea

•	Yang Liao – A	Peer-to-Peer	software	service	for	open	monitoring	of	NBN	quality

•	Micheal Feng –	Reducing	energy	consumption	of	optical	networks

PhD Students
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A return on research investment

IBES Seed Funding supports innovative interdisciplinary research projects that are pushing the 
boundaries of broadband applications, services and understanding. The success of research seed 
funding can be measured by the impact IBES’ research projects have in attracting external funding 
to build upon existing project success. The table below outlines IBES’ seed funded projects from 
the past three years that have received external funding. To date IBES projects have received $6.147 
million in competitive research funds, supported by an additional $2.241 million from industry. 

IBES Project / Funding Body /

Crowdsourcing human knowledge on spatial semantics of place names ARC Linkage Grant

Scalable and energy-efficient deployment of video services ARC Future Fellowship

Towards a distributed international ethnographic museum ARC LEIF Grant

The digital Panopticon: convict founders and survivors of Tasmania 2 x ARC Discovery Grants

I would be IN school not AT school (see page 16) Telematics Trust

Broadband in the home: A longitudinal study Australian Communication Consumer Action 
Network (ACCAN) Research Grant

Making pathology reports smarter (page 37) Commonwealth Department of Health & Ageing, 
Quality Use of Pathology Program

3D VR training (page 21) Asian Office of Aerospace Research and 
Development

Mobile and broadband technologies for ameliorating social isolation in 
older people (page 33)

ARC Linkage Grant

Building a digital user guardian ARC Linkage Grant

Demand response in smart grids ARC LEIF Grant & ARC Linkage Grant

Broadband-enabled public screens: from display to interaction (page 60) ARC Discovery Grant

Towards a distributed international ethnographic museum ARC Discovery Grant

Concordance between real-time teledentistry assessments and face-to-
face examination (page 40)

Dental Health Services Victoria (DHSV) Reserach 
& Innovation Grant

Death, grieving and memorialisation (page 54) ACCAN Research Grant

Broadband-enabled youth mental health and wellbeing Telematics Trust & Telstra Foundation

Victorian Aboriginal youth and their use of technology (page 57) University of Melbourne, Office of the Provost 
Higher Education Participation & Partnerships 
Program

Uni TV (page 24) Victorian Government Broadband-Enabled 
Innovation Program (BEIP)

Multi-site immigrant health database (page 38) Victorian Government Broadband-Enabled 
Innovation Program (BEIP)

Overcoming geographical barriers for community health - remote access 
to clinical diagnosis & treatment (see page 42)

Victorian Government Broadband-Enabled 
Innovation Program (BEIP)
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High speed broadband is impacting on all 

areas of the economy, but arguably one sector 

that is likely to be highly affected is education. 

High-speed broadband applications, including 

video conferencing, social media, virtual 

worlds, haptic (force-feedback) applications, 

and IPTV among others have the potential to 

enrich and transform educational experiences.

At the same time society is changing, and 

the education system needs to adapt to meet 

new demands. Younger generations are 

more adept than ever before at interacting in 

online environments. They have grown up in 

a world where technology is pervasive, and 

on-demand content is expected. Primary 

and secondary schools must adapt to meet 

the educational needs of their students. 

Meanwhile tertiary education institutes 

face a new form of global competition, as 

an increasing number of Australian and 

international universities make their content 

available online to the public. At the same 

time, life long learning is being adopted by the 

general population, as people seek to improve 

their skills, learn new skills to enable career 

changes, or undertake interest based learning, 

for example the University of the Third Age.

IBES’ education research program is investing 

in new ways to address some of these issues, 

including understanding pedagogies of online 

learning, developing new applications to 

connect distant learners, enhance skills and 

knowledge of both teachers and students 

through the use of virtual environments, and 

develop a new platform for the delivery of 

University courses for undergraduate and 

postgraduate studies.
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Approximately 10,700 school-aged children 

(aged 6-18 years) are admitted annually to the 

Royal Children’s Hospital (RCH), Melbourne. 

Many children in hospital experience dislocation 

from school and family, especially when frequent 

or extended visits are required. 

While The Royal Children’s Hospital in Melbourne 

provides an education program, the use of 

technology to connect hospitalised children 

to their schools and families is largely under-

researched. Furthermore, existing technologies, 

such as phones, video communication, and 

social networking applications are often not 

suitable for use at schools, hospitals, and parent 

workplaces because they can be disruptive and 

impact privacy.

This project builds upon a previous IBES 

research project, supported by funding through 

the Telematics Trust; I	would	be	In	school	but	not	

AT	school, which involved the use of transparent 

orbs to provide an ambient connection between 

hospitalised children and their classroom. 

The project is investigating how connecting a 

hospitalised child to their school and family via 

an ambient Android tablet application may help 

maintain the connection between hospitalised 

children with their family at home and with their 

teacher and classmates at school.

A series of design workshops were conducted 

with representatives of stakeholder groups 

including children (represented by RCH 

staff), parents, education professionals, and 

interaction design experts. The workshops 

Getting well and being present

Screenshot of Android application

Frank Vetere, Lars Kulik, Greg Wadley / Computing & 
Information Systems / Julie Green / Parenting Research 
Centre / Tsharni Zazryn, Glenda Strong, Courtney 
Hempton / The Royal Children’s Hospital Education 
Institute / Peter Rossi / Huawei Australia
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Motivation and autonomous learning 
in online learning environments

demonstrated that schools have a strong 

desire to be better connected with hospitalised 

children, and stakeholders indicated that some 

schools are already using technology such 

as video-conferencing and social media to 

communicate. However, concerns regarding 

privacy and disruption within the classroom limit 

the usefulness of high-fidelity, real-time video 

technologies. Parents likewise desire better 

ways of connecting with their children, but work 

and domestic routines often restrict them to 

occasional phone calls and text messages.

Based on these outcomes the research team 

designed and developed a technology that 

allows children to communicate with their 

parents, teachers and classmates using tablet 

technology. The application offers a variety 

of non-disruptive media to create a sense of 

presence-at-a-distance. The tablet screen 

becomes an engaging but ambient display 

where bubbles float against a background colour 

and photos and school timetables occasionally 

scroll into view (pictured opposite).

The essential features include (i) the ability to 

choose and receive a colour; (ii) detection of 

activity or noise, represented by moving bubbles; 

(iii) routines and timetables; and (iv) sharing of 

photographs. Children in hospital communicate 

with both school and home in parallel.

Approximately 20 children at the RCH (who 

are absent from school for at least two weeks 

during term 3, 2012), their family members at 

home, and their teachers and classmates at 

school will be provided with tablets to trial the 

application. Participants will be interviewed about 

their perceptions and experiences both before 

and after the trial period. Data will be utilised 

to improve our design for a larger study in a 

subsequent project.

This research project is supported by Huawei 

Australia. 

Paula de Barba / PhD Candidate: Psychological Sciences, 
Centre for the Study of Higher Education

Online learning is one of the fastest growing 
components of the global education industry. 
High-speed broadband presents a significant 
opportunity to enhance students’ learning 
experiences through increased access to course 
materials and the use of technologies such as 
videoconferencing, IPTV and 3D environments.

These developments will support access to 
new online learning experiences leading to an 
expansion of autonomous learning in the higher 
education sector. When learning moves online, 
there is a greater onus on students to self-direct 
and manage their own learning experiences. 
While autonomous learning has been correlated 
with success in online courses, far less is known 
about the combination of factors that create an 
autonomous learner in online environments.

This project is developing a better 
understanding of the characteristics of students 
and designed learning environments. Combining 
psychological approaches with education, 
interaction design and educational technology, 
the research explores the relationships 
between individuals’ motivation factors, types 
of interaction and learning design in regards 
to how these affect students’ autonomous 
online learning. The findings from this project 
will support the creation of optimal conditions 
that will encourage students to both “get to the 
computer” and to “stay with the learning task.”
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Many teachers are currently unable to access 

professional learning due to distance from 

metropolitan areas and difficulty of release 

from classes at appropriate times. High-

speed broadband provides the opportunity to 

rethink approaches for professional learning 

of teachers, increasing access to educational 

services for teachers living in remote, rural and 

outer suburban areas. 

This project is designing, developing and trialling 

a proof-of-concept virtual environment as a new 

model of delivery of professional learning for 

teachers of mathematics. The research team is 

creating a virtual environment where participants 

can observe and explore teacher and student 

thinking, through observation of a classroom 

containing scripted interactions between teacher 

and student avatars. 

The project will explore the use of innovative 

features to deepen participants’ understanding 

of issues associated with the teaching and 

learning of a particular topic, in this case 

decimal numbers. In the virtual environment, 

participants can view an individual student’s 

work; listen to a justification from the teacher 

for their choices; hear the ‘thinking’ of a 

particular student to provide insight into 

their understanding; ask an expert for more 

information; and watch demonstrations of 

effective teaching. The content for the trial is 

adapted from an existing resource, Teaching	

Number	in	the	Middle	Years	CDROM developed 

by Vicki Steinle, Kay Stacey and others.

The proof-of concept virtual environment targets 

one mathematics topic for teachers, but the 

technology has the capacity to support many 

topics across a wide range of subject areas for 

both pre-service and in-service teachers.

The research will determine the effectiveness 

of the proof-of-concept virtual environment for 

professional learning of teachers, including 

the ability to highlight pedagogical issues 

involved in teaching mathematics and the 

appeal of the environment for participants. The 

virtual environment incorporates extensive, 

well-researched resources to support effective 

mathematics teaching and provides currently 

unavailable opportunities for participants to be 

immersed in a range of classroom situations.

Exploring teacher professional learning in virtual environments

Watch
teaching 
scenarios

View
student work

Listen
to teachers 
explain their 
decisions

Learn
about 

research

Hear
student’s 
thinking

Ask
an expert

Features of the Virtual Learning Environment

Lynda Ball, Vicki Steinle, Kaye Stacey, Robyn 
Pierce, Monica Baker  / Melbourne Graduate School of 
Education / Shanton Chang / Computing & Information 
Systems / Ken Clarke / Electrical & Electronic Engineering 
/ Brad Gathercole / Institute for a Broadband-Enabled 
Society



Hear me out: developing an online peer support program for 
deaf and hearing impaired teens
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There are more than 16,000 deaf and hearing- 

impaired children under the age of 21 in 

Australia. More than 83% of deaf children and 

adolescents attend mainstream schools where 

they are often the sole student in their class or 

school who is deaf. 

Children who have problems making themselves 

understood are at a high risk of social isolation 

and are 4 times more likely to have a mental 

health disorder. This affects their education, 

future career prospects and ability to contribute 

to the community.

This project brings together two successful 

vocal training, mentoring and coaching 

programs for deaf and hearing impaired teens; 

Let	It	Out! and Hear	for	You. The programs will 

be integrated into an online blended learning 

environment called Hear me out. 

The development of the blended learning 

environment will allow a greater number of 

young hearing impaired and deaf teens to 

access training and mentoring opportunities. 

The environment will also allow participants to 

interact, building an online community.

The environment will accommodate Auslan, 

caption text and real-time video experiences, 

which are important features to ensure that the 

program accommodates the needs of deaf and 

hearing-imparted participants. As a result, the 

blended learning environment is expected to 

require high speed broadband access.

This project is supported by the Australian 

Communication Exchange and the Victorian 

Institute for Deaf Education.

This project was funded by IBES in June 2012

Geraldine Cook / Victorian College of the Arts / Robyn 
Woodward- Kron / Melbourne Medical School / Gavan 
McCarthy / University Library
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Investigation of 3D v 2D for improved learning outcomes

The cost of 3D technology has fallen 

dramatically in the past twelve months thanks to 

its rapid uptake by the entertainment industry. 

Price decreases have occurred both for 

domestic TV screens and for consumer-grade 

high-definition camcorders. 3D live streaming 

and content production, as well as 3D content 

consumption, is now relatively low cost. 3D is 

also becoming more prevalent in the education 

domain thanks to training simulators. All of this 

provides the means to examine whether 3D 

environments can provide improved learning 

experiences and outcomes compared to the 

standard 2D approach.

The use of 3D has been recommended to 

facilitate learning in situations that would 

be impractical in the real world, to transfer 

knowledge through the contextualisation of 

learning, to enhance intrinsic motivation and 

to create spatial representations of complex 

concepts. However, investigation of the 

pedagogical effectiveness of 3D learning 

environments in a rigorous way is rare. The few 

studies that have been done have contradictory 

findings, some reporting similar outcomes 

from 2D and 3D and others pointing out 3D as 

advantageous in specific situations. 

This project is investigating the use of 3D 

technologies compared to 2D technologies 

in various educational settings such as ear 

surgery, chemistry, dentistry and geomatics. 

Through a series of investigations, this research 

will lead to a better understanding of how 

3D technologies and tools can be designed 

to improve learning in broadband-enabled 

environments. Investigations will be conducted 

in four areas to evaluate the use of 3D for 

educational purposes: dentistry, medical 

anatomy, surgical training and geomatics.

All case studies involve capture and conversion 

of 3D material, as well as the filming of some 

specialised 3D content in subject areas 

identified above. 

The various case studies are in the early 

stages of research design and application 

development. The results are expected to shed 

light on differences between the use of 2D and 

3D instructional and training material in different 

educational settings.

Stephen O’Leary / Otolaryngology / Ken Clarke / 
Electrical & Electronic Engineering / Peter Tregloan 
/ Chemistry / Gregor Kennedy, Nicholas Reynolds / 
Melbourne Graduate School of Education / Cliff Ogleby 
/ Infrastructure Engineering / Ian Shiel, Ben Loveridge 
/ Digital Media Solutions / David Manton / Melbourne 
Dental School / Ann Borda / Versi



Professionals in many fields are often required to make complex decisions when completing 
procedures that constitute their everyday professional practice. Computer-based, immersive virtual 
reality (VR) simulations with haptic (force-feedback) capabilities have recently attracted attention as 
useful supplements to skills development training in a number of professions. VR simulations can be 
programmed to emulate real-world conditions offering reproducible, risk free training environments. 
Given these characteristics, immersive VR simulations represent an ideal environment in which 
novices can undertake deliberate practice as part of their training.

This project is exploring how the metrics from a VR training environment can be harnessed 
to provide real-time feedback to trainee surgeons while undertaking deliberative practice. 
Sophisticated data mining techniques can distinguish novice from expert surgeons using a 3D VR 
surgical training tool.

Gregor Kennedy / Melbourne Graduate School of Education / Terry Judd / Melbourne Medical School /  James Bailey, Ed 
Kazmierczak / Computing & Information Systems / Ioanna Ioannou, Min Li / Health & Biomedical Informatics / Yun Zhou / PhD 
Candidate, Computing & Information Systems

3D Virtual Reality training
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Researchers at the Eye & Ear Hospital testing 3D images to assess their efficacy in providing detailed surgical information
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Broadband-enabled technologies have the 

potential to bring learners together enriching 

their educational opportunities and allowing 

them to experience different cultures and 

communities. Connectivity allows students and 

classes to collaborate in real-time providing 

increased access to educational content 

such as language learning and cross-cultural 

exchanges. Researchers at IBES are exploring 

how high-speed broadband can support 

increased collaboration through three interlinked 

sub-projects. 

The first sub-project is the development of 

an online system to facilitate a student to pair 

with a remote student for collaboration. The 

iFish system allows primary school students 

to develop a profile about themselves listing 

information about their enjoyment of maths, 

science, art and music, and reading and 

then explore a class of other fish (potential 

collaborators) selecting three possible options, 

based upon remote user preferences. The 

system, controlled by the teacher, pairs the 

students and allows for collaborative work to 

commence. The welcome screen of the system 

is pictured opposite below. 

The second is to connect teachers and students 

from Victorian primary schools to sister schools 

in China to support language learning and 

exchange. To facilitate this, researchers are 

looking at how language resources can be 

shared, how best to foster teacher collaboration, 

and how to support teachers in deploying 

broadband-enabled technologies to facilitate 

connection. This project aims to deliver a hub 

allowing a small number of partner schools to 

use the resources in lesson development.

The third sub-project aims to connect the 

Yiramalay/Wesley Studio School in Western 

Australia’s Kimberley with students at 

Melbourne’s Wesley College. Broadband-

enabled technologies can allow students to 

connect and build relationships while being 

physically distant. This sub-project will make 

use of the iFish system, to allow students to 

establish collaborative relationships and engage 

in distance based education and learning. The 

findings from this project will provide detailed 

information on the impact of broadband-

enabled technologies in relation to face-to-face 

to support cultural learning and collaborative 

engagement.

Connecting learners across diverse communities

iFish student welcome screen

Jon Pearce, Shanton Chang, Suelette Dreyfus / 
Computing & Information Systems / Gregor Kennedy / 
Melbourne Graduate School of Education / Mary Ainley 
/ Psychological Sciences Lindy Joubert /  UNESCO 
Observatory, Architecture, Building & Planning / Simon 
Malcolm / Social & Political Sciences
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The advent of the Internet and increased 

bandwidth has transformed the delivery 

of distance education. To date one of the 

challenges confronting distance education 

is teaching subjects that require teamwork 

or collaborative learning, such as science 

experiments. Educational games can provide 

a solution to this challenge providing a tool 

for teachers to deliver abstract concepts 

in an engaging environment. Collaborative 

educational games also help to overcome some 

of the challenges currently faced by distance 

education students enhancing their engagement 

and collaboration outside the traditional 

classroom. 

This project is examining the effectiveness of 

broadband-enabled interactive educational 

gaming, based upon collaborative graphical 

environments and cloud computing, for 

secondary and tertiary students. The games 

will involve collaborative problem solving on an 

open platform, allowing third parties to develop 

and deploy educational games. The ideas for 

educational game models will be sourced from 

graduate students in education and software 

engineering and be developed by students 

studying distributed computing, artificial 

intelligence, and software design. 

The project builds upon the Melbourne	

University	Game-based	Learning	Environment	

(MUGLE), trialled in semester 1, 2011, extending 

the platform to incorporate collaboration and 

teamwork. The new platform will also provide 

an opportunity to monitor student learning. 

Work is underway developing two educational 

game prototypes that will be deployed as pilot 

studies to test the effectiveness of collaborative 

interactive games for distance learning.

MUGLE: A collaborative and interactive game-based learning platform 
for distance learning

Shanika Karunasekera, Edmund Kazmierczak 
/  Computing & Information Systems / Robyn Pierce / 
Melbourne Graduate School of Education / Andrew Ooi / 
Mechanical Engineering

Veronica Fitzgerald / PhD Candidate: Asia Institute, Melbourne Graduate School of Education

The Ultranet provides a range of online tools and spaces for students, parents and teachers in 
Victorian government schools. The site allows students and teachers to use the Ultranet for a 
range of online learning activities, such as content creation and homework. The Ultranet also 
allows students to collaborate and communicate with peers from their school and other Victorian 
government schools, and allows parents to login to support their child’s education.

This research project is investigating the impact of the Ultranet in relation to home-school 
communication. Empirical research is being conducted at three schools, to establish first-hand 
experiences of children, parents and teachers in their use of the Ultranet. The qualitative data 
captured by this research will provide an insight into how end users connect and engage through 
digital media, this will inform the future technology and learning needs of Victorian students.

Unpacking the Ultranet: home-school uses
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The UniTV project is exploring new ways 

that educational content can be delivered to 

university students, using Internet Protocol 

Television (IPTV) that has traditionally been 

developed and deployed in the entertainment 

industry.

IBES researchers are collaborating with Ericsson 

Australia and the Melbourne Dental School to 

develop a prototype system that delivers 2D and 

3D educational services to support the training 

and development of the next generation of 

dentists as well as continuing professional 

education for existing dentists.

Currently dental education is concentrated in 

a few geographical locations across Australia, 

which means students have to travel in order 

to undertake learning activities. Traditional 

delivery of dental education and clinical training 

has involved a combination of lectures and 

demonstrations, where students are limited 

by space and time. An additional factor 

compounding demonstrations is the fact that 

vision is limited due to the fact that many 

students congregate around the mouth of a 

patient to watch a procedure. 

Chief Investigator Ken Clarke watches a root canal demonstration on Uni TV

Ken Clarke / Electrical & Electronic Engineering / 
Gregor Kennedy, Lynda Ball / Melbourne Graduate 
School of Education / Bernard Meade, Scott Middleton / 
Information Technology Services / Michael Mccullough, 
Chau Nguyen / Melbourne Dental School / Feodor 
Frukhtman / Ericsson / Rob Myers / Panasonic / Doug 
Farmer / AARNet 

Uni TV
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While distance-learning tools do exist to support 

students, such as recorded lectures and 

demonstrations, the delivery and management 

of these to students is limited in terms of quality 

and camera angle.

Uni TV enables high-definition broadcast quality 

content to be made available to students at a 

time and location of their choosing. Connecting 

to the Ericsson IPTV platform over high-

speed broadband allows students to watch 

live and prerecorded lectures, seminars and 

surgical demonstrations, and collaborate with 

teachers and peers in order to achieve learning 

outcomes. 

One expected benefit of the platform is that it will 

allow students on placement and professionals 

practicing in rural and regional Australia to have 

access to the same development opportunities 

as their metropolitan counterparts. This leads 

to reduced travel time and a better skilled 

workforce across the nation. Uni TV will also 

support the professional development of 

dentists allowing them to gain new skills and 

master new techniques to better serve their 

patients.

The prototype system is under development 

and in early 2013 the project team will trial 

the delivery of dental education via UniTV 

connecting the Melbourne Dental School with 

the Rural Clinical School in Shepparton.

This project is supported by the Victorian 

Government’s Broadband-Enabled Innovation 

Program (BEIP).

Lili Wilkinson / PhD Candidate: Culture & Communication

Young adult literature provides a space where 
teenagers can step outside the real-world 
confines of adolescence and act with power and 
agency. 

Reading is no longer a solitary activity, literate 
engagement is becoming social and creative 
with communities of readers emerging via social 
networking technologies. One example, the 
Harry	Potter	Alliance, is an online Harry Potter 
fan club that seeks to identify dark arts in the 
real world such as genocide, homophobia and 
illiteracy. 

This project explores how literary social 
networks extend and develop the transformative 
spaces offered by Young Adult literature, 
creating new spaces for teenagers to genuinely 
participate in the civic process. 

Outcomes of this research include a Young 
Adult fiction novel, The	Wild	Kindness, in 2013, 
about a young Australian who flees a Junior 
UN Summit in New York and embarks on a 
transformational road trip during a time of global 
political uncertainty.

Don’t forget to be awesome: Young adult 
literature, heterotopia and adolescent 
civic engagement online

General Assembly, United Nations (Photo: Flickr: Rob Young (CC BY 2.0))
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Broadband-enabled technologies have an 

enormous role to play in the future health 

system. Video conferencing can enable 

metropolitan based specialises to provide care 

into regional areas, facilitating shared care 

plans that bring together a range of health 

care professions to manage and monitor 

patient wellbeing.

Sensor technologies have the potential to 

reduce demands in the healthcare sector by 

allowing the remote monitoring of patents. 

Sensor information can support patients 

to take the appropriate medication or alert 

carers to falls of older people. Sensors can 

also provide a wealth of information about 

physiological and environmental data to 

support participatory and personalised 

medicine applications. 

In aged care the applications are many and 

varied. Broadband-enabled technologies can 

assist to mitigate acute events, reduce social 

isolation that can lead to mental health issue 

and support wellbeing through access to 

exercise. 

Broadband technologies will support the 

future health system allowing for patients 

to be in control of their health data through 

personally controlled electronic health 

records, through to providing access to an 

ever increasing number of services. Research 

at IBES is connecting clinical, technical and 

social expertise to deliver solutions to ensure 

a healthy population.
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Australia has an ageing population. In 1901 

the average life expectancy in Australia was 47 

years. By 2025 it will be over 80. In 2050, 25% 

of Australians will be aged over 65, with 5% over 

85. This growing number of older Australians 

will place increased demand on aged services 

such as health, social support, transport and 

housing. The direction of policy change is 

from institutional to community care, ageing in 

place and active ageing approaches. Smart 

technologies have an important role to play in 

supporting and assisting older Australians to live 

safely and well at home and in the community. 

There is a large body of literature exploring 

the role of smart technologies. This project 

systematically examined over 8,000 papers in 

six key areas: smart homes, robotics, virtual 

reality and gaming, telemedicine for clinicians, 

telemedicine for consumers, and social 

connectedness – to develop a contemporary 

understanding of the state of smart technologies 

for older people. 

Smart home technologies are currently available 

to assist older people to stay living at home, 

including those with impairments, activity 

limitations and disabilities.  Findings from the 

literature revealed that sensors provided an 

effective method to monitor falls, mobility and 

the performance of everyday tasks. Sensors 

also play a prominent role in the regulation of 

home systems, such as environmental control 

and managing home entertainment.

Robotics is an emerging field with the potential 

to assist older people and those with disabilities. 

Two-thirds of the robotic literature was focused 

on lower limb assistive technologies that 

could help older and disabled people around 

the home. None of the studies on robotics 

presented any costing of the devices, or whether 

they were able to be mass produced. 

Virtual reality and gaming systems have been 

applied to promote physical activity in people 

aged over 45 and to assist in the rehabilitation 

of individuals with physical and cognitive 

disabilities resulting from neurological conditions 

such as stroke, Parkinson’s disease and 

acquired brain injury. Over half of the studies 

made use of commercially available gaming 

platforms, which are readily accessible. The 

majority of studies supported the use of virtual 

reality or gaming systems in the home, however, 

the literature shows that greater attention needs 

to be paid to monitoring the safety of these 

technologies.

Telemedicine has the potential to support older 

people to remain in their homes longer and 

increase access to medical services. The review 

examined two dimensions of telemedicine, first 

as it relates to clinicians, the second, as it relates 

to consumers.  Home based computer systems, 

mobile phones, tablets or purpose designed 

remote monitoring equipment, allow for the 

transmission of data to clinicians at remote 

sites, such as hospitals or clinics. The clinical 

effectiveness of these technologies was positive 

in over 70% of examined cases. There is a focus 

in the literature on using telemedicine to support 

the management of chronic health conditions. 

Smart technologies for older people

Meg Morris, Kim Miller, Catherine Said, Brooke Adair 
/ Physiotherapy / Elizabeth Ozanne / Social Work / Nick 
Santamaria / Nursing / Alan Pearce / Deakin University



Remote monitoring of blood sugar, 
blood pressure & heart rate

Incontinence sensor in bed
Automated inclination and height

Electric Car

Electric door sensor

Pathway sensors to light 
the way when walking

Property sensors to 
detect entry and exit

Smoke, gas, flooding alarms

Temperature sensors for 
automatic climate control

Garden sensors for 
automated watering

Security sensors

Windows & 
blinds open with 
touch sensors

Sensors to detect 
motion & falls

Automatic shower & toilet
Electronic taps
Non-slip surface

Automated oven, 
dishwasher & fridge

Floor cleaning robots

Electricity 
smart meter

Robot pet

Lamp and light activation

Automated medication reminder

Connected television providing health & 
wellbeing advice, & video conferencing with 
health professionals

Networked computers to connect with 
family, friends and the Internet
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Telemedicine also provides opportunities 

for consumers to access information and 

self-manage a number of health conditions 

including cardiac disease, respiratory disease, 

depression, back pain, stress management, 

and diabetes. The results from the literature 

show that consumers can use telemedicine 

technologies to manage their health.

The final body of literature investigated in this 

review was social connectedness. The impact of 

technology on social connectedness is under-

researched, with the majority of studies focusing 

on utilisation, access and adaptation of new 

technology. A small number of articles examined 

the theoretical frameworks for thinking about 

technology and social connection, while another 

set of articles focused on the notion of a virtual 

community for improving social connection 

among the elderly.

A range of technologies will be available in future homes



Ageing well at home with broadband
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Australia’s population is ageing, and by 2050 a 

quarter of the population is expected to be of 

retirement age. This increase in the number of 

elderly people is expected to place significant 

demands on the health care sector and 

residential and aged care services.

High-speed broadband has the potential to 

alleviate the stress on these systems and help 

older Australians retain their independence and 

stay in their own homes for longer. However, it is 

important that technologies are also developed 

to assist elderly people to remain socially 

connected and not become isolated from 

friends and family. As noted in the IBES project 

Smart	Technologies	for	Older	People the impact 

of technology on social connectedness is under-

researched.

This project is developing a broadband-enabled 

exercise program that will promote health and 

wellbeing among older people and promote 

social inclusion. The exercise program makes 

use of Microsoft’s active gaming technology 

Participant undertaking an exercise class via Microsoft Kinect.

Rebecca Haack / Moreland City Council / Debra O’Connor, 
Elizabeth Cyarto, Francis Bachelor, Emma Renehan / 
National Ageing Research Institute / Doug Farmer / AARNet / 
Brad Gathercole, Adam Lodders / Institute for a Broadband-
Enabled Society / Peita Price / Merri Community Health / David 
Spriggs / Infoexchange / Kathleen Brasher, Sue Healy / 
Council of the Ageing 
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the Avatar KInect for the Xbox Kinect 360. The 

Avatar Kinect platform allows the participants to 

control an avatar through their body movements 

without the need for remote controls or 

keyboards.

The exercise program being developed by the 

researchers at the National Ageing Research 

Institute allows up to four participants to 

undertake a group exercise class from their own 

home. The avatars of the participants interact in 

a virtual room that is facilitated by an instructor. 

In this way, the participants can communicate 

and interact online while exercising in their own 

home. The exercise program is expected to 

promote mobility, flexibility and strength, while 

enabling social connectedness.

A trial is planned for late 2012 in Brunswick, 

Victoria, which is a NBN first release site. 

This project required the use of the National 

Broadband Network grade services to 

deliver high-speed, low latency connections 

both upstream and downstream to all of the 

participants of the exercise program and the 

facilitator simultaneously.

This project is being undertaken in collaboration 

with the City of Moreland, the National Ageing 

Research Institute, Microsoft, AARNet, NBNCo, 

Merri Community Health, Infoexchange, 

and the Council on the Ageing (COTA). The 

project is being funded through the Victorian 

Government’s Broadband-Enabled Innovation 

Program.

With Australia’s population ageing, a significant 
proportion of older people live alone and many 
of these people suffer from chronic health 
conditions requiring multiple daily medications. 
Management of medication is important and 
broadband-enabled solutions can provide 
peace of mind to families and clinicians ensuring 
older people adhere to their medication regimes.

Current solutions for medication management 
include phoning or texting patients to remind 
them to take their medicine. However, carers are 
unable to accurately determine whether patients 
have taken the correct drug, at the correct time, 
at the correct dosage.

This project is developing a smart medicine 
shelf to better manage and monitor medication 
administration. The smart medicine shelf uses 
a Radio Frequency Identification (RFID) sensor 
network support system that enables medication 
on the shelf to have a unique marker. The drugs 
are connected to the medicine shelf through 
a sensor network that monitors the amount of 
medication that is left.

The smart medicine shelf will provide tailored 
information to patients, allowing them to easily 
identify what drug they should take and at what 
dosage. The technology will also allow health 
care professionals and carers to remotely 
monitor medication in-take.

This project was funded by IBES in June 2012, 
and a prototype device will be completed in 
2013.

Udaya Parampalli, Lars Kulik / Computing & Information 
Systems / Elizabeth Ozanne / Social Work / Fernando Martin-
Sanchez / Health & Biomedical Informatics / Elizabeth Manias / 
Nursing

Smart Companion: medication management 
for older people with chronic illness
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Health literacy is important to enable people 

to manage their own health. However, for 

those who are not computer literate and in 

lower socio-economic groups relevant health 

information is often inaccessible. Hence 

alternative mechanisms for delivery of this 

information needs to be explored to reach these 

relatively large segments of the population . 

Television is one such medium that can provide 

a user-friendly interface for those with low levels 

of computer skills or those who lack access to 

computer equipment.

This project is exploring how a television can 

provide vital health literacy information to people 

in need and their carers based on their specific 

health and support requirements to improve 

their quality of life and reduce health care costs.

The project focuses on the delivery of diabetes 

information. IBES researchers are working 

with the Victorian branch of Diabetes Australia, 

SeeCare and Ericsson to leverage each 

organisation’s expertise to develop a user 

friendly platform for the delivery of trusted health 

literacy information. This project is integrating 

the SeeCare consumer-led support website with 

Ericsson’s Internet Protocol Television (IPTV) 

platform using content from Diabetes Australia 

Victoria. The IPTV platform is a system through 

which broadcast-quality television services 

are delivered using high-speed broadband. 

A key feature of IPTV is its capacity to deliver 

video on demand (VOD) tailored to the user’s 

interests. Diabetes Australia Victoria is providing 

a range of content to support, promote and 

empower self-management for people with 

diabetes. The SeeCare system uses web 2.0 

concepts to enable consumer-led care and 

support management at home and within the 

community. Personalised health information 

content is provided via a web-page based on 

people’s specific needs, goals, and conditions. 

Subject to consent, relevant information is also 

made available to the carers.

The integration of the two systems to produce 

the ‘SeeCare IPTV’ proof of concept is being 

carried out at the Australian Broadband 

Applications Laboratory at IBES. It will 

demonstrate the feasibility of using SeeCare 

together with Ericsson’s IPTV to improve health 

literacy. The resulting integrated platform will 

provide people with diabetes and their carers 

targeted health-education content through 

the delivery of personalised video content in 

a familiar setting via a television and a remote 

control.

SeeCare IPTV: Personalised health literacy demonstrator 

Kathleen Gray / Health & Biomedical Informatics / Ken 
Clarke, Mabel Kwong / Electrical & Electronic Engineering / 
Gil Tidhar / SeeCare / Feodor Frukhtman / Ericsson / Virginia 
Hagger / Diabetes Australia - Victoria

SeeCare IPTV delivers health information via television
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Lack of adequate access to interaction 

between people can increase feelings of social 

isolation. This is particularly true for many older 

Australians who may be isolated in their own 

homes unless carers, family or friends visit.

As noted in the IBES white paper Smart	

Technologies	for	Older	People technology can 

have a positive impact on social connectedness, 

but that there is a lack of research in this area.

This project examined how communications 

technologies can be used to connect older 

people living independently in their own homes. 

The project team developed a user-friendly 

iPad application Enmesh (Engagement through 

Media Sharing) that enables photographs 

and simple messages to be exchanged. The 

application was designed specifically to meet 

the needs of socially isolated older people.

The project team collaborated with Benetas, 

an aged care provider, and developed a trial 

whereby a group of older people and their care 

managers were provided with iPads enabled 

with the Enmesh application. The trial focused 

on an older age group who were genuinely 

socially isolated. The majority of participants 

were aged in their 80s and 90s.

The trial was conducted over a period of six 

weeks, and participants were able to exchange 

photographs and messages. Overall, the results 

of the trial were very positive. The ability to 

record and share photographs and messages 

had a positive effect on participants’ wellbeing 

and played a role in alleviating feelings of 

social isolation. Importantly, this trial involved 

evaluating the use of technology in a particular 

social setting. Participants were introduced to 

each other in a face-to-face setting, and care 

managers were invited to take part in the trial. 

These features of the trial were both crucial in 

ensuring the success of the project.

The findings from this research project were 

published in a white paper: Mobile	and	

Broadband	Technologies	for	Ameliorating	Social	

Isolation	in	Older	People in June 2012 receiving 

much media interest. The outcomes from this 

pilot project fed into the development of an ARC 

Linkage Project that is funding a longitudinal 

study on the use of the iPad application to 

ameliorate social isolation.

Ameliorating social isolation in older people

Frank Vetere, Lars Kulik, John Downs / Computing & 
Information Systems / Elizabeth Ozanne / Social Work / Alan 
Gruner / Benetas / Brendan Lillywhite / Aged Care Consultant 
/ Roland Naufal / 4clivingwell / Sonja Pedell / Swinburne 
University of Technology

Participant using Enmesh application
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Each year 60,000 Australians suffer a stroke 

resulting in 11,000 deaths, making it the second 

largest cause of mortality in Australia. Stroke 

occurs when the supply of blood to the brain 

is suddenly disrupted. The level of time which 

blood flow is compromised correlates with the 

level of resultant disability meaning time to 

treatment is critical. Timely assessment and 

treatment of acute stroke patients can greatly 

increase the chance of a full recovery.

Advances in medicine have led to the 

development of a thrombolysis drug known 

as rt-PA. However, only a qualified stroke 

neurologist can administer the treatment within 

a window of 4.5 hours following an ischaemic 

stroke. This is because there is a high-risk 

involved in administering rt- PA to unsuitable 

patients as it may result in brain haemorrhaging.

There is a shortage of stroke specialists who 

can administer this treatment in rural areas. 

IBES continues to support the Telestroke project 

following a proof of concept trial in 2011. The 

project is increasing access to stroke specialists 

in rural hospital communities via video 

conferencing, providing timely intervention for 

stroke patients.

Telestroke

Prof Rod Tucker & Prime Minister the Hon Julia Gillard witness a demonstration of the telestroke system from chief 
investigator, A/Prof Bernard Yan at the launch of the Australian Broadband Applications Laboratory

Bernard Yan, Stephen Davis / Medicine – Royal Melbourne 
Hospital / Les Bolitho / North East Health – Wangaratta 
Hospital



Health clinicians working in aged care have 
reported challenges in the use of interpreters 
during a cognitive assessment of older people, 
particularly in rural and regional areas. Cognitive 
assessment involves measuring the cognitive 
abilities of an individual via a range of exercises. 
Communication is an important criterion of 
assessment, meaning that there must be a 
detailed understanding between the clinician 
and the patient, and in the case of a patient who 
does not speak English, an interpreter.

In rural and regional areas access to qualified 
interpreters is often challenging. The use of 
video conferencing technology has the potential 
to address the shortage of interpreters for 
cognitive assessments in rural and regional 
areas.

Video conferencing technology will be trialled 
with interpreters in cognitive assessments for 
older people from culturally and linguistically 
diverse backgrounds. Video conferencing 
provides the capability to connect individuals, 
their families and their clinicians to high-quality 
interpreting services to assist the process of 
cognitive assessment. The pilot program will 
explore the acceptability and feasibility of using 
interpreters via video conferencing compared to 
face-to-face interactions.

This project is examining the challenges of 
engagement between clinicians and interpreters 
during cognitive assessment. Building upon 
previous work of the National Ageing Research 
Institute the researchers are exploring the 
gaps in knowledge to inform the development 
of guidelines and resources to support 
stakeholders.

A trial is scheduled for early 2013. This project 
is also supported by the Hazel Hawke Research 
Grant in Dementia Care.

Dina LoGiudice, Jean Tinney, Betty Haralambous, Elizabeth 
Cyarto / National Ageing Research Institute / Emiliano Zucchi / 
The Northern Hospital

Interpreter mediated cognitive 
assessments
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The video conference platform enables a stroke 

neurologist at the Royal Melbourne Hospital 

to connect to a clinician at the Wangaratta 

Base Hospital. The stroke neurologist is able 

to direct patients in Wangaratta through a 

number of activities for assessment, while CT 

images are emailed to the Royal Melbourne 

Hospital. Based on the online assessment and 

CT images, the stroke neurologist can decide 

whether intervention is required and enable 

life saving services to be made available to 

patients who presented with a stroke in a timely 

manner without the need to be transferred to a 

metropolitan facility.

During the proof of concept 54 patients with 

stoke symptoms presented to Wangaratta Base 

Hospital, with the Telestroke system being 

used in half of the cases. The median time to 

assessment was 70 minutes from presentation. 

Of these patients 8 were administered with life 

saving treatment.

IBES continues to make available the video 

conferencing platform for remote consultations 

between the Royal Melbourne Hospital and 

Wangaratta Base Hospitals.
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Wireless monitoring of knee osteoarthritis

Osteoarthritis is a chronic disease affecting 

many people across the world that is caused 

by a deterioration of cartilage. According to the 

Australian Institute of Health and Welfare, 1.3 

million Australians are affected by osteoarthritis. 

It is projected that 11 percent of the Australian 

population will suffer from the condition by 2050. 

There is no cure for osteoarthritis and treatment 

is limited to the alleviation of pain, physiotherapy 

and ultimately joint replacement.

Diagnosing and monitoring knee osteoarthritis 

requires close monitoring of knee joint loading 

involving complex equipment in gait analysis 

laboratories. Patients perform a series of 

movements that are captured via high-speed 

video cameras and translated into computer 

models allowing clinicians to examine knee 

joint loading in depth. However, this equipment 

is large and expensive, limiting the amount 

and frequency of data that can be captured 

from patients. Additionally, movements in the 

laboratory cannot capture the same range 

of movements patients perform in their daily 

environment.

Working in conjunction with Ericsson Australia, 

the project team developed a device that 

patients can wear to capture and record 

movements of their knee and other parts of 

the body (eg trunk) that affect their knee joint 

loading, as they go about their daily activities.

Tim Wrigley, Kim Bennell / Physiotherapy / Marimuthu 
Palaniswami / Electrical & Electronic Engineering / Daniel Lai / 
Victoria University / Colin Goodwin / Ericsson

Over the next 5 to 10 years high-speed broadband will enable a number of new services in the 
health sector including telemedicine consultations, electronic health records, eLearning for 
clinicians, and personalised medicine and participatory healthcare. Currently there are a variety of 
piecemeal data connectivity arrangements with multiple connections and service providers in the 
health sector. For the healthcare sector to take advantage of high-speed broadband, delivering an 
efficient and effective transformation of service delivery and supply chain reform, integrated planning 
and better coordination of data connectivity are essential. 

At present there is little information exchange and knowledge sharing across the health sector. 
This project addresses this gap in knowledge and will develop a systematic and strategic map of 
health provider connectivity pathways. The research team will review scientific, technical and policy 
literature to analyse data connectivity requirements in health care environments producing a white 
paper that will inform debate within the sector. In addition to the literature review, empirical research 
will explore the typical current arrangements and future requirements among major Victorian health 
provider organisations. Finally, this project will develop service delivery models to support the 
financing, management and governance of data connectivity.

Kathleen Gray, Fernando Martin-Sanchez / Health & Biomedical Informatics / Vikram Bhakoo / Management & Marketing / 
Shanika Karunasekera / Computing & Information Systems / Peter Summers, Susan Harrison, Frank Smolenaers / Australian Centre 
for Health Innovation

Health service provider data connectivity requirements: mapping a path 
for a broadband-enabled healthcare future



Chronic diseases, such as diabetes, have 
an enormous impact on health systems 
worldwide. While diet, exercise and medication 
can enhance outcomes; non-compliance with 
medication and lifestyle directives is common. 
Improving patient compliance is a significant 
challenge for the medical systems. Many 
doctors struggle to communicate adequately 
with patients while patients often fail to grasp the 
importance of adhering to treatment plans.

This project developed a more effective way to 
present pathology reports in order to increase 
patient awareness about their health condition 
and allow comparisons over time. Commonly 
used formats for pathology reports are often 
confusing, containing information that does 
not provide information that supports patient 
understanding leading to reduced adherence to 
treatment plans.

The research took into account the fact that 
people take notice of and remember information 
that is easy to read, personally connects with 
the reader and is structured to fit the individual’s 
cognitive style. Patients who understand their 
medical conditions better are more likely to 
adhere to treatment plans.

The research focused on four areas: 
comprehension of pathology test results, 
memory of results, understanding of what 
actions they should take as a result, and 
their likelihood of responding appropriately. 
This research resulted in an innovative tool to 
effectively communicate pathology results to 
practitioners and consumers.

The Commonwealth Department of Health & 
Ageing contributed funding to this research 
project through the Quality Use of Pathology 
Program. The findings of this project were 
delivered in a report to the Department in June 
2012.

Reeva Lederman, Stephen Smith, Suelette Dreyfus, Basil 
Alzougool / Computing & Information Systems / Paul Monagle / 
Royal Children’s Hospital

Making pathology reports smarter
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Prototype system showing sensor, software and phone

The device consists of small inertial sensors 

- accelerometers and gyroscopes - that are 

connected to the patient’s body to monitor 

joint movements. The data collected by the 

device is transmitted via Bluetooth to an 

Android smartphone carried by the patient 

and then transmitted by WiFi or 3G networks 

back to a server allowing real time recording 

of movements. An overview of the device’s 

operation was the subject of a YouTube video 

released in March 2012.

The volume of data obtainable from the device 

allows researchers and clinicians to develop a 

better understanding about the natural course 

of the disease and the effectiveness of various 

treatments. Further development of the device 

will see miniaturisation of sensor components 

and lowering power consumption to further 

increase the life, range and comfort.



The Royal Melbourne Hospital
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Approximately 3,500 humanitarian refugees 

arrive in Victoria annually, with half aged 19 

years or younger. Many of these refugees have 

multiple and complex health conditions that 

require ongoing medical care from both general 

practitioners and specialist practitioners.

Interactions between time poor GPs and 

hospital specialists is difficult. The demand 

on the healthcare system often results in 

patients seeing multiple hospital-based 

specialists. Unwieldy paper-based medical 

records can make accessing results difficult 

and patient progress is difficult to track. On top 

of this language barriers and lack of access 

to interpreters compounds the problem of 

providing patient care.

This project is developing a platform for 

efficient communication between hospital 

specialists and primary care providers by 

developing a web-based Clinical Hub that 

is secure, sustainable and supported by 

clinical stakeholders across the sector. The 

platform enables interpreters to participate in 

consultations to assist with assessments. The 

platform builds upon the previously funded IBES 

projects: Multi-site	electronic	health	record,	

clinical	viewer	and	personal	patient	record	to	

improve	clinical	outcomes	for	immigrants	and	

refugees	requiring	specialist	care and Using	

video-conferencing	to	pilot	an	education	and	

clinical	support	package	for	rural	GPs	in	Mildura	

project (see box opposite).

The prototype Clinical Hub is providing access 

to specialist care summaries from four Victorian 

Immigrant/Refugee health clinics including the 

Royal Melbourne Hospital, Royal Children’s 

Hospital, Dandenong Hospital and Geelong 

Hospital. The Hub enables high-resolution, low 

latency videoconferencing for case conferences 

and tele-interpreting. It aims to deliver real-time 

telehealth specialist support for GPs in regional 

areas.

The Clinical Hub is currently being trialled, 

and has been deployed to hospital clinics and 

primary care providers. It is facilitating the 

coordination of GP and specialist management 

of patients with complex health issues, 

avoiding delays and duplication. The Hub is 

Refugee health hub

Beverley-Ann Biggs / Medicine - Royal Melbourne Hospital 
/ Thomas Schulz, Henry Gasko / Melbourne Health 
/ Marienne Hibbert, Michael Georgeff / Precedence 
Health Care / Georgia Paxton / Royal Children’s Hospital / 
Eugene Athan, Daniel O’Brien / Barwon Health / Joanne 
Gardiner, Karin Leder, Caroline Marshall, Katherine Gibney 
/ Royal Melbourne Hospital / Andrew Block, Chris Lemoth / 
Dandenong Hospital / Peter Cross, Ben Galvin, 
Jason Lohrey / Arcitecta



Refugees who arrive in Australia often have 
complex medical problems requiring multiple 
consultations with general practitioners and 
specialists. With many refugees settling into 
regional and outer urban areas there are often 
barriers to accessing quality health care and 
specialist medical services. Additionally, many 
consultations require the help of an interpreter 
increasing the complexity. In order to address 
some of these challenges, this project is piloting 
the delivery of an education and clinical support 
package to rural health care providers via high-
speed broadband. 

Telemedicine enabled by video conferencing 
provides an opportunity to increase the 
coverage and quality of health services in rural 
and regional areas, such as Mildura. Mildura is 
the most remote city in Victoria and a settlement 
region for many generations of immigrants. 
This project will link the Tristar Medical Clinic in 
Mildura with the specialist refugee health group 
at the Royal Melbourne Hospital via video-
conferencing technology. 

The project is assessing whether video 
conferencing enabled telemedicine is a practical 
solution for busy rural practices along with 
how best to schedule and support specialists 
to be available for consultation with general 
practitioners. The project is also enabling 
interpreters, who are rarely available in rural and 
regional areas, to be available for consultations. 
The provision of education and training for 
rural doctors to leverage the potential of high-
speed broadband is expected to improve 
access to quality health care for one of the 
most disadvantaged groups in the Australian 
community.  

To date 15 consultations have occurred 
with an interpreter delivering services via 
videoconference.

Beverley-Ann Biggs / Medicine - Royal Melbourne Hospital /
Thomas Schulz, Karin Leder / Royal Melbourne Hospital / 
Ismail Akinci / All Graduates Interpreter Service / Mihail Cotarta 
/ Videolink International

Using video-conferencing to pilot 
an education and clinical support 
package for rural GPs in Mildura
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also supporting the collection of de-identified 

health data to facilitate research and assist in 

the development of preventive health initiatives 

through a patient portal.

The development of Clinical Hub technology 

provides a model that is transferable to other 

complex patient groups requiring coordinated 

multidisciplinary care across the primary care 

and hospital sectors leveraging the potential of 

high-speed broadband to deliver quality health 

outcomes for all Victorians.

The Refugee	Health	Hub is funded by the 

Victorian Government’s Broadband-Enabled 

Innovation Program (BEIP) and is a partnership 

between Melbourne Health, IBES, Precedence 

Health Care, Arcitecta Pty Ltd, the Windermere 

Foundation, the Department of Health and 

stakeholders in hospitals and primary care 

services across Victoria.

Thomas Schulz delivers a telemedicine consultation
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Rural and regional Australia has a major oral 

health workforce shortage, this is particularly 

pronounced for oral health specialists in oral 

medicine, paediatric dentistry and maxilo-

facial surgery. This means that some high-risk 

segments of the Australian population have 

limited access to specialist oral health services. 

Older people living in residential aged care 

generally have poor oral health and face barriers 

accessing dental services due to physical or 

psychological barriers, and dependency. Only 

11 percent of residents have seen a dentist in 

the past twelve months. 

Face-to-face consultations are regarded as the 

most accurate method for correct oral health 

diagnosis. However, teledentistry increases 

access to dental care allowing for the remote 

diagnosis and management of dental conditions 

by a clinical professional. In a teledentistry 

examination a general dental practitioner or a 

dental assistant manipulates an intraoral camera 

in the patient’s mouth. The live video footage is 

Teledentistry in aged care

The Hon Malcolm Turnbull, Shadow Communications Minister, watches A/Prof Rodrigo Mariño demonstrate 
teledentistry in the Australian Broadband Applications Laboratory

Rodrigo Mariño, Matthew Hopcraft, David Manton, 
Michael McCullough, Parul Marwaha / Melbourne Dental 
School / Elizabeth Ozanne / Social Work / Irene Blackberry / 
National Ageing Research Institute



Ensuring that Children and Adolescents have 
access to quality dental care is a priority area of 
Australia’s National Oral Health Plan 2004–13. 
Residents in rural and regional Australia face a 
shortage of paediatric dental specialists, with 
long waiting lists for consultation and treatment. 
Rural and regional patients who require 
treatment for conditions such as cleft lip and 
palate, dental trauma and orthodontics often are 
required to travel to major metropolitan centres 
for check-ups. 

This project is investigating the use of 
teledentistry to provide remote assessments and 
consultations for children living in regional areas. 

Clinical trials are underway and involve the 
provision of specialist support from the 
Royal Children’s Hospital to dental clinics in 
Shepparton, Geelong and Frankston. 

This project is being supported by Google 
Australia.

Rodrigo Mariño, Matthew Hopcraft, David Manton, 
Michael McCullough, Parul Marwaha / Melbourne Dental 
School / Ann Borda, Chris Myers / VeRSI / Ken Clarke / 
Electrical & Electronic Engineering / Kerrod Hallett / Royal 
Children’s Hospital 

Paediatric Teledentistry 
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transmitted to the qualified dentist for remote 

examination. This allows a remotely located oral 

health professional to perform a virtual dental 

examination, recording findings and develop a 

treatment plan for the patient. 

Teledental consultations were successfully 

trialled in the Australian Broadband Applications 

Laboratory in 2011. Fourteen consultations 

were undertaken and the results showed that 

teledentistry is a feasible and reliable alternative 

to traditional oral health examinations. 

With support from a Dental Health Service 

Victoria Research and Grant, this project will 

trial the delivery of teledentisty consultations at 

two residential aged care centres. The first is 

Benetas in Brunswick West and the second is 

Heritage Lakes in South Morang. 

Mark Merolli / PhD Candidate: Health & Biomedical Informatics

Healthcare systems are facing a number of pressures including increased costs, service demands, 
chronic diseases, an ageing population and skills shortages. However, increasing use of information 
and communications technologies is transforming healthcare delivery by changing how information 
is stored, accessed and shared. This is impacting clinicians and patients alike.

One area of concern is chronic pain management, estimated to cost the Australian economy $34 
billion annually. Broadband-enabled technologies have the potential to provide new techniques for 
managing healthcare, including assisting with chronic pain management.

This project is exploring how peer-to-peer networking and social media technologies can be 
optimised to improve healthcare by empowering chronic pain patients and enhancing self-
management. A key focus of this research is examining how these platforms are utilised, what 
information is communicated and whether the information is meaningful in order to inform clinical 
use of social media for chronic pain management.

Managing chronic pain through social media
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Many people throughout rural and regional 

Australia have difficulty accessing specialist 

medical services. Telemedicine offers the 

ability to increase access to services across 

the nation, delivering medical expertise via a 

broadband connection, no matter where the 

patient and clinician are located. Consultations 

have traditionally been reliant on 2D video and 

voice communications. However, the advent of 

High Definition 3D (HD3D) technologies delivers 

increased realism, enhanced colour fidelity and 

greater depth-of-field, providing the clinician 

with more information for clinical diagnosis and 

treatment.

This project builds upon the previously funded 

IBES project	Overcoming	geographical	barriers	

for	community	health	-	remote	access	to	clinical	

diagnosis	&	treatment, which investigated 

the use of 3D video conferencing to improve 

clinicians’ ability to diagnose and treat patients.

This project aims to develop an advanced 

telemedical tool kit to allow the provision of 

specialist medical and allied health services 

HD 3D Telemedicine

Ian Everall, Ramon Mocellin / Psychiatry / Rodrigo Mariño, 
David Manton, Parul Marwaha / Melbourne Dental School / 
/ Ken Clarke / Electrical & Electronic Engineering / Andrew 
Stranieri / University of Ballarat / Kwang Lim / Northern 
Health / Stephen Vaughan / Grampians Integrated Cancer 
Services / Cassie Cheesman / Heritage Lakes / Ann 
Borda, King Chiu, Richard Collmann, Chris Myers, 
Ryan Lindsay / VeRSI / Dirk van der Knijff / Information 
Technology Services

Clinicians can use 3D video footage to measure the depth of wounds as part of in home patient management



Advances in information and communications 
technologies are enabling two trends emerging 
in e-health. Firstly, ICTs enable participatory 
health that makes use of a range of technologies 
including social media, Personally Controlled 
Electronic Health Records (PCEHR), remote 
monitoring, and self-tracking with sensors 
and smartphones to provide accurate and 
quantifiable data about patients. Secondly ICTs 
are enabling personalised medicine whereby 
new diagnostic and therapeutic solutions are 
tailored to the genomic profile of groups of 
individuals.

Most diseases are the result of the complex 
interplay between genetic, environmental 
and physiological factors. This project, which 
was funded by IBES in June 2012, will review 
available sensors, applications and services 
that are currently available to monitor phenomic, 
environmental and genomic data. A trial will 
be undertaken in 2013 over four months to 
test the efficacy and use of the measurement 
technologies, and deliver a dataset that can be 
used for analysis and data visualisation.

The findings of this project are expected to 
inform future developments in personalised 
medicine, allow service providers to better 
understand data storage and transmissions, and 
how to integrate findings into PCEHRs.

Fernando Martin-Sanchez, Kathleen Gray / 
Health & Biomedical Informatics / Katrina Allen / 
Murdoch Childrens Research Institute / Mark Jenkins / 
Population Health / Bernd Ploderer / Computing & Information 
Systems / John Furler / General Practice / Arun Vishwanath 
/ Electrical & Electronic Engineering / Sita Venkatraman / 
University of Ballarat

Self-omics: addressing needs of the 
‘quantified individual’ for enabling 
participatory & personalised medicine
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to Victorians living in outer metropolitan, 

regional and rural areas that closely as possible 

replicates a face-to-face consultation.

The project is developing and evaluating 

telemedicine applications that involve high 

definition 2D and 3D transmissions for 

psychiatry, oncology and wound management. 

In conjunction with the video stream, basic 

physiological data monitoring can also be 

made available to clinicians. The initial proof-of-

concept is being trialled in residential aged-care 

centres, and rural and regional hospitals in 

Western and Northern Victoria.

The project has been funded by the Victorian 

Government’s Broadband-Enabled Innovation 

Program (BEIP).

IBES and the University of Melbourne are 

partners in this project that is being led by the 

University of Ballarat. Other project partners 

include VERSI, AARNet, VERNet, Northern 

Health, Melbourne Health, Heritage Lakes, 

Ballarat Health, Horsham and Nhill Hospitals, 

Ballarat District Nursing and Healthcare, 

Grampians Integrated Cancer Services, 

Grampians Rural Health Alliance, West 

Wimmera Nursing Service and Wimmera Health 

Care Group.



Business & Government
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Broadband-enabled applications and services 

have the potential to transform Australian 

businesses and governments. Citizens and 

consumers will be able to engage with small 

and large organisations in new ways. More 

information about environments, products 

and services will be made available causing 

some industry sectors to collapse, while 

others expand to new horizons. Through easy 

access to information, citizens will be more 

empowered to participate in public debates, 

and the workplace will be transformed as more 

people choose to telework. New broadband 

applications, such as augmented reality, will 

open up new business opportunities.

In 2012 IBES contributed to a report titled A 

Snapshot of Australia’s Digital Future to 2050 

that was released by IBM. The report found 

that high-speed broadband services and 

applications have the potential to generate 

around $1 trillion in revenue for Australia. 

This is 46% of the current Australian industry 

revenues, with high value opportunities to 

exist in the retail, trade, public administration 

and safety, mining, health, and education 

sectors. The report also found that some 

industries will be negatively impacted by 

high speed broadband including free-to-air 

television broadcasting, newspaper publishing 

and motion picture exhibition.

IBES’ research in business and government 

is investigating many issues relating to 

broadband as it transforms service delivery, 

highlighting the need to better understand the 

impact of broadband on the economy.

45Annual Report 2012
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Sensor networks enabled by high speed 

broadband offers the ability to remotely measure 

a range of environmental indicators from delicate 

ecologies to urban environment. The benefits 

offered by remote sensing have led to an 

explosion of devices, and machine-to-machine 

communication. In addition many organizations 

are taking advantage of the ubiquity of mobile 

phones in society. In 2011, there were 7 billion 

people on Earth and 13 billion connected 

devices. The number of connected devices is 

predicted to reach 24 billion devices by 2020.

In urban environments sensing offers the 

opportunity to monitor a range of activities 

including traffic congestion, energy and 

resource consumption and provide information 

about health and quality of life.

This research project is focused on using 

sensing to monitor and manage noise pollution. 

It is a critical criterion for ensuring that residents 

of urban environments have a decent quality 

of life. Extended exposure to excessive noise 

has negative effects on health and wellbeing 

providing significant challenges to city councils, 

whose responsibilities include managing noise 

and its effects. Current techniques rely on public 

complaints to define the issue of noise rather 

than a comprehensive mapping of noise levels 

across a region.

The project is taking advantage of the wide 

availability of mobile sensors, such as 

those found in smart phones, which present 

opportunities for capturing vital environmental 

information. Individuals and communities use 

mobile phones to collect data, which is analysed 

in the cloud.

This project is working with the City of 

Melbourne to develop a participatory sensing 

platform that engages citizens to collect noise 

pollution data, analyse the data in the cloud and 

provide valuable feedback to the general public 

about noise pollution in urban environments. 

The platform is expected to support a number of 

government functions such as city planning and 

compliance by providing comprehensive noise 

maps. 

This project was funded by IBES in June 2012.

Participatory sensing: enabling interactive local governance

Participatory sensing can help local governments better manage and monitor noise levels

Slaven Marusic, Yee Wei Law,  Marimuthu Palaniswami, 
Jayavardhana Gubbi / Electrical & Electronic Engineering / 
Helen Sullivan / Centre for Public Policy
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Telework is not a new concept but has recently 

become an attractive and viable option to 

support work due to recent developments in 

Information and Communication Technologies 

(ICT). Tools such as high-speed broadband, 

mobile devices, social media, cloud computing 

and video conferencing support an increase in 

teleworking, enabling employees to work from 

any location including at home.

Telework benefits for employees include 

increased job satisfaction and more control 

over work/life balance, reduce travel times and 

associated emissions, increased autonomy and 

responsibility and a feeling of accomplishing 

more with fewer expenses and resources. 

Employers also benefit from telework through 

cost savings in office, parking and equipment 

costs, reduced absenteeism and turnover, and 

fewer interruptions for workers working at home. 

As a result telework arrangements are often 

promoted as modernising workplace practices, 

promoting workplace participation, reducing 

workers’ carbon footprint and increasing 

employee productivity. While many of these 

claims have been proven, there is a lack of 

evidence supporting the link between individual 

productivity and telework.

This research project is undertaking a study of 

Australian teleworkers and their organisations 

to identify how and to what extent an individual 

worker’s productivity can be improved through 

telework. The research team is undertaking a 

range of investigations with teleworkers and their 

teams exploring daily experiences of teleworkers 

and comparing them to face-to-face work in a 

typical office environment.

Developing a detailed understanding about the 

link between telework and productivity will allow 

organisations to better understand how telework 

can be leveraged to promote productivity and to 

develop appropriate strategies to maximise the 

benefits of the available technologies and tools 

to supporting telework.

The findings from this research will be presented 

at the Telework Congress in November 2012, 

which is being cohosted by IBES, AI Group, 

AIIA, Cisco and DBCDE to launch the Australian 

Government’s Telework Week. This research 

project is being supported by Cisco.

Kate Cornick meets with Adam Lodders from home

Telework, employee productivity and wellbeing

Rachelle Bosua, Sherah Kurnia, Antonette Mendoza 
/ Computing & Information Systems / Jongsay Yong 
/ Melbourne Institute of Applied Economic & Social 
Research / Marianne Gloet / Management & Marketing 
/  Rahim Mahbubur / Monash University
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Augmented reality (AR) technologies create 

blended realities: they take what your eye can 

see through the camera of your smartphone or 

tablet, blend it with digital sources of information 

about what you are seeing, and present both 

to you in a composite view. Rather than taking 

the user’s attention away from the immediate 

environment, AR technologies can mediate, and 

potentially strengthen, each user’s interaction 

with the built or natural environment in a way that 

is personalised, serendipitous and dynamic.

AR is likely to have many applications including 

in health and education. This research project 

is exploring how mobile augmented reality (AR) 

may be used as a tool for public engagement in 

scientific and scholarly research.

The aim is to create a prototype application 

for mobile devices (such as smartphones and 

tablets) that allows members of the public to 

discover and interact with information about 

biomedical research taking place at various 

research institutes in Melbourne’s Parkville 

Precinct, while being in close physical proximity 

to those institutions. The project is also exploring 

broader questions of how mobile AR may 

impact on users’ experiences at the intersection 

of place, technology and information.

Research findings are expected to be relevant to 

others who are interested in ways in which high 

capacity broadband may enhance relationships 

between producers and consumers of research 

and related aspects of public knowledge 

exchange.

The project team released a white paper 

titled Interface,	information	&	interaction:	An	

exploration	of	Mobile	Augmented	Reality	present	

and	future in August 2012, exploring the current 

state of mobile augmented reality technology. 

The paper examines technology in relation 

to interface, how to trigger augmentation, 

information, how to deliver content, and 

interaction, how users engage with the system. 

The findings from this paper inform the 

selection of appropriate software tools 

for the development of the Parkville 

Precinct AR application. 

Mobile Augmented Reality: exploring information, interface 
and interaction in blended environments

Kathleen Gray, Jess Kilby, Fernando Martin-Sanchez / 
Health & Biomedical Informatics / Kristine Elliott / Medical 
Education Unit, Melbourne Medical School / Jenny Waycott / 
Computing & Information Systems / Bharat Dave / Melbourne 
School of Design / Penny Fannin, Liz Williams / Walter & Eliza 
Hall Institute of Medical Research / Katherine Stakula / Victorian 
Comprehensive Cancer Centre / Helen Gardiner / Victorian Life 
Sciences Computation Initiative / Amy Bugeja / Neurosciences 
Institute / Adrian Curtis / Grimshaw Architects

Augmented-reality mode in Nokia City Lens overlays information on top of a live camera view. (Credit: Ariel Zambelich/Wired CC BY-NC 3.0)
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Framing the NBN: consumer attitudes and perceptions

The Australian Government is building a 

National Broadband Network (NBN) to connect 

all Australians to high-speed broadband. The 

network has been promoted by Government and 

industry commentators as being increasingly 

important for participation in the digital 

economy. Yet the reported rates of uptake have 

been relatively low in some areas of the rollout. 

Research suggests that in many cases low 

NBN uptake is not simply a matter of people 

waiting for their existing Internet contract to 

expire or for their landlords to sign connection 

agreement, but relates to uncertainty of the NBN 

itself. This uncertainty arises from the confusing 

installation logistics, a fluid retail and technology 

environment for Internet services and a failure to 

communicate a clear ‘value proposition’ to the 

market.

This research project builds upon previous 

studies into household media and 

communications use. These include: Broadband	

in	the	home:	a	longitudinal	study that was 

previously supported by IBES and the High-	

speed	broadband	and	household	media	

ecologies project, funded by the Australian 

Communications Consumer Action Network 

(ACCAN). These studies have focused on 

the expectations, uses and impacts of high-

speed broadband from a select group of early 

adopters.

In order to examine the uptake of high-speed 

broadband, the researchers are investigating 

and analysing the differences in consumer 

perceptions of high-speed broadband and 

its benefit. An important element is how 

people understand high-speed broadband in 

relation to daily activities and the challenges 

and opportunities that broadband-enabled 

technologies can deliver end-users. A critical 

element of consumer adoption rates is how the 

benefits of the National Broadband Network are 

framed, and how this framing mediates patterns 

of household Internet use and decision-making.

To develop a detailed understanding of 

the relationship between NBN uptakes – 

researchers are undertaking a range of 

analytical techniques, such as online surveys, 

frame analysis and interviews with people. The 

data obtained will provide a valuable tool for 

exploring the cultural, marketing and media 

representations driving attitude formation across 

consumer segments in relation to the NBN 

adoption. This project was funded by IBES in 

June 2012. Results are expected in 2013.

Brunswick, Victoria is one of the first NBN roll-out sites. (Image: Flickr, Nomad Tales, (CC BY-SA 2.0))

Martin Gibbs, Bjorn Nansen /  Computing & Information 
Systems / Michael Arnold / Historical & Philosophical Studies 
/ Brent Coker / Management & Marketing / Rowan Wilken / 
Swinburne University
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The Political Issue Analysis System (PIAS) 

investigated how citizens in Melbourne used 

the Internet to seek political information about 

key issues and how they connected with their 

elected representatives on these issues. The 

research team hosted a series of workshops, 

examined case studies, and developed and 

tested a prototype system to deliver political 

information to the community. 

The team developed a system called PoliFish 

that orders the online published policies of 

Australian political parties according to user 

preferences. The system is designed as a 

deliberative aid making policies available 

for comparison in a non-partisan way. The 

system explored the limitations of delivering 

political information online arising from the 

fact that its socio-cultural subject matter does 

not readily lend itself to the formal processes 

of computing and communication practices. 

System limitations are compounded due to the 

lack of quality policy information from political 

parties, impacting the ability to aggregate data 

for comparisons and analysis.

The research found that email remains 

the favoured means of contacting elected 

representatives. While there have been 

advances in systems to increase access to 

online political information, individuals still have 

difficulty in discovering policy information. Many 

policies published by the parties online exist as 

political advertising. In order to increase access 

to information, political parties need to provide 

open-access machine-readable information 

to allow third party systems to aggregate 

and collate data to increase its accessibility 

throughout the electorate. 

Parliament House, Canberra

Political Issue Analysis System

Craig Bellamy, Conal Tuohy, Jaan Kotli / VeRSI / Martin 
Gibbs, Mitchell Harrop / Computing & Information Systems 
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The Australian media and telecommunications 

landscape are increasingly converging as 

boundaries between television, radio, print and 

online mediums blur. Traditionally there has 

been separate regulation for each media. In 

light of increasing convergence, the Australian 

Government commissioned an independent 

review examining future policy and regulatory 

frameworks for a converged environment. In 

responding to the Convergence Review, IBES 

collaborated with Communications Alliance to 

assess industry views. 

The research outcomes were contained 

within four white papers submitted to the 

review from May to November 2011, following 

extensive interviews with senior media and 

telecommunications executives. The first white 

paper, Regulation	in	the	Digital	Economy:	

convergent	regulation	in	the	digital	economy, 

gauged industry support for the Convergence 

Review, noting its timeliness and the opportunity 

that the review presents an opportunity to review 

legacy regulatory regimes. This white paper was 

profiled in the IBES Annual Report 2011. 

The second paper, The	future	of	the	Universal	

Service	Obligation	in	the	converged	environment, 

explored implications for universal service 

brought about by an increasingly converged 

media landscape that moves away from 

infrastructure-specific media regulation to a 

structure based on four layers: infrastructure, 

networks, content and applications, and 

devices. This historical basis of the Universal 

Service Obligation (USO) was to ensure access 

to a basic, plain old telephone service, at an 

equitable price across the country. Some of the 

issues presented in the submission included the 

need to adapt the USO in relation to changing 

technology and usages across the community, 

such as the increasing importance of digital 

communications and the Internet.

The third paper, Content	regulation	in	the	

Digital	Economy, examined the impact of a 

converged media environment on content 

noting that the need to regulate content must 

be balanced against long-term considerations. 

Regulations need to be integrated with future 

uses of high-speed broadband and the need 

to consider possible legal changes to issues 

surrounding copyright. The informants endorsed 

a technological-neutral approach to content 

regulation.

Finally, the fourth paper, Regulation	in	the	

Digital	Economy:	Principals	for	the	convergent	

environment	drew together the findings from 

the three previous reports, identifying a number 

of themes for the Convergence Review’s 

consideration. These include: the need for an 

effective regulatory framework for achieving 

the long-term benefits of the convergent 

environment to all Australians should give 

due regard to the principles of technological 

neutrality, a layers approach is crucial for 

ensuring technology-neutral regulation, 

and the need to be mindful of international 

developments. The Review must explore long-

terms issues brought about by future uses of 

technology, media, broadband, and spectrum.

Regulation in the digital economy: submissions to the 
convergence review

Covers of three submissions to the Convergence Review

Thomas Apperley, Scott McQuire / Culture & 
Communication / John Stanton, Helen Bailey / 
Communications Alliance
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Culture & Community



High-speed broadband has the potential to 

fundamentally alter communication practices 

within the community. It is enabling new 

and emerging forms of interaction that allow 

people to connect in different ways, fostering 

different forms of social cohesion and 

interconnection. Social media has exploded, 

transforming the way that people share and 

consume information. The use of sensors 

can offer citizens a better understanding of 

their local environment. Video technologies 

are providing new ways for people to 

engage with others, and to collectively build 

community interactions. These broadband 

related developments underpin widespread 

transformation of culture and society.

IBES’ research program in culture and 

community is exploring many of the 

opportunities and challenges that are faced by 

society as a result of the rollout of high speed 

broadband. A range of projects are exploring 

varied uses of broadband technologies, 

from how the giant screen in Melbourne’s 

Federation Square is not only enabling 

content consumption but also content creation 

and audience participation, to how elephants 

can be tracked using sensor technologies to 

give villagers in rural Sri Lanka warning before 

they arrive a destroy valuable crops.

Our projects engage with diverse 

communities, including online gamers, 

communities in mourning, and Aboriginal 

Australians.  The emphasis of our research 

is citizen and community empowerment, for 

instance exploring how mobile phones can 

be used to support educational outcomes for 

young Victorian Aboriginals.
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High speed broadband enables tragic events 

to unfold to a global audience through news 

outlets and online social networks, often in real 

time. Recent examples include the Christchurch 

earthquakes, Japanese Tsunami and the 

Victorian Black Saturday bushfires. In the 

aftermath of these tragedies there is a need to 

rebuild lives and livelihoods.

Memorialisation provides an avenue for grieving 

following tragic events. Offline practices around 

death are relatively settled. They occur at the 

local community level taking the form of craft 

groups, commemorative events, rituals and the 

creation of special places. However, there is 

uncertainty around about how best to deploy 

and engage in online memorialisation practices 

that support wider participation including the 

posting of messages on bespoke websites or 

social networks.

This research project has two aims; the first 

is to examine the shifts in practices, rituals, 

and cultural values associated with death and 

dying are played out through digital media. 

The second is to design meaningful memorials 

by bridging the gap between the types of 

memorials seen at the local level versus those 

available online by installing physically situated, 

broadband-enabled digital memorials.

A key part of this project is occurring via a 

related PhD project, supported by an IBES 

PhD top-up scholarship, Joji Mori’s Situated	

and	connected	digital	memorials:	Technologies	

to	commemorate	natural	disasters, which is 

designing and building a memorial for the 

Black Saturday Bushfires. Essential to this 

development is research and engagement 

with affected communities to ensure that the 

appropriate mix of offline and online experiences 

shape the resultant digital memorial.

The images opposite demonstrate the 

participatory design process for the memorial 

that combines physical and technological 

elements. Those that are affected by the 

fires make a mosaic frame in small groups 

using ceramic tiles. While making the frame 

participants discuss design ideas for the touch 

screen application.

The touch screen application forms the basis 

of a broadband-enabled distributed memorial 

that allows participation by those who have 

been personally affected as well as the wider 

population. People who do not have one of 

the touch screens can participate through 

communications technologies such as a 

website, email or SMS.

The research team has attracted a research 

grant from the Australian Communications 

Consumer Action Network (ACCAN) for a 

related project entitled Death	and	the	Internet:	

Consumer	issues	for	planning	and	managing	

online	profiles.

Death, grieving & memorialisation

Michael Arnold, Tamara Kohn / Historical & 
Philosophical Studies / Martin Gibbs, Joji Mori / 
Computing & Information Systems /  Connor Graham 
/ National University of Singapore



Institute for a Broadband-Enabled Society Annual Report 2012 5554

Marcus Carter / PhD Candidate: Computing & Information 
Systems, History & Philosophy of Science

Over 20 million people play Massively 
Multiplayer Online Games (MMOG) worldwide, 
which are enabled by high-speed broadband 
as the demands for bandwidth are typically 
high. As a result, players of MMOGs are at the 
forefront of broadband technology and the 
manner in which they adopt, and sometimes 
develop, new technologies provides an insight 
into broadband adoption in the Australian 
community.

Participants gather together in virtual spaces to 
play in an environment of constant challenge 
providing an opportunity for research into how 
online social groups respond to internal and 
external stresses using broadband technologies. 
The findings from this research will develop a 
detailed understanding of the formation and 
nature of online social groups

This research is focusing on the online 
communities within the game EVE Online, 
with some communities having over 2,000 
members. This project will collect qualitative 
and quantitative data from MMOG players about 
the motivations for engagement, the formation 
of communities, transient memberships 
and conflict resolution to develop a detailed 
understanding of these online communities. 

Online communities in Massively 
Multiplayer Online Games (MMOG)

Screenshot from EVE Online (Credit: Flickr: Ken Kennedy 
(kkennedy) CC BY-SA 2.0)

Physical and digital memorials for commemorating the 
Black Saturday Bushfires
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Gardens are a predominant feature throughout 

Australian cities and towns. However, they are 

large consumers of water – especially in warmer 

months. While water is essential to maintaining a 

healthy, luscious garden, overwatering results in 

inefficient water use. This project is addressing 

the issue of overwatering, and helps gardeners 

access appropriate environmental knowledge to 

ensure that gardens receive an optimal amount 

of water.

The project team has designed and developed 

a platform that captures data not just about 

an individual garden, but also incorporates 

data from neighbouring gardens, and provides 

feedback to residents. Sensors are deployed 

throughout a garden capturing ambient 

temperature and humidity, soil temperature and 

moisture, and ambient light levels. An iPhone 

application, SmartGardenWatering,	has been 

developed to provide feedback to residents.

The proof of concept app shows you the rainfall 

in your selected area for the past seven days, 

allowing you to adjust your watering schedule 

based on recent weather events. This watering 

schedule provides a good starting point for 

determining automatic watering system settings 

and regular hand-watering patterns.

The ‘SmartGardens’ app links with the 

SmartGardenWatering.org.au website and 

enables gardeners to input their suburb, plant 

species, various garden conditions and water 

tank information, for tailored water efficiency 

planning. By incorporating the SmartGardens 

app, gardeners also have a mobile watering 

reminder system. Future iterations aim to 

increase and aggregate sensor data to increase 

the scope and reach of the predictive model.

Gardens of tomorrow

Screenshot of iPhone app

Royal Botanic Gardens, Melbourne (Credit: Flickr, Satanoid: CC-BY-2.0)

Jon Pearce, Wally Smith, Adrian Pearce / 
Computing & Information Systems / Nigel Stork / 
Resource Management & Geography
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Social media networks such as Twitter produce 

vast volumes of information across the globe. 

The majority of this information is used for 

communication between participants on the 

network, however the aggregate data can be 

used in event prediction and disaster mitigation 

and management. To make sense of this data 

it must be analysed and presented in a usable 

and accessible format.

This research project is examining how to extract 

the intelligence from social media to assist in 

real-time localised event detection. Researchers 

have developed a prototype interface that 

observes and analyses Twitter to elicit 

information about events. Users of the system 

input a series of keywords that they would like 

to monitor, such as earthquake, or flood. The 

system then sorts and classifies the data.

Currently, the system applies language filtering 

to ensure that only English tweets are analysed. 

The selected tweets are then analysed for their 

geographic origin. While some tweets arrive with 

reliable metadata for geo-location, most do not. 

The system uses an algorithm to derive geo-

location based on content to a predefined level 

of accuracy. Finally, Twitter contains many non- 

standard uses. Lexical normalisation converts 

non-standard forms to Standard English, e.g.; “i	

lft	cus	im	sik” to “I	left	because	I’m	sick.”

Future directions of this project will explore 

the development of a scalable, configurable 

platform for real-time social media analytics.

 

Early detection and mitigation of disastrous events via 
social media

System screenshot

Timothy Baldwin, Paul Cook, Bo Han, Aaron Harwood, 
Shanika Karunasekera, Masud Moshtaghi / Computing & 
Information Systems / Pip Pattison / Psychological Sciences 
/ Alex Skvortsov, Ajith Gunatilaka, Chris Woodruff / 
Defence Science & Technology Organisation
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Aboriginal people are among the highest users 

of mobile phones in Victoria, demonstrating 

the importance of new technology to maintain 

social networks. The majority of Aboriginal 

people in Victoria are under the age of 25 and 

many own or have access to mobile phones. 

The increasing rate of mobile phone ownership 

among young people can be attributed to 

the growing affordability, compactness and 

portability of these devices.

Web 2.0 technologies now enable mobile 

phones to perform online functions, which are 

similar to those that were previously the domain 

of computers. These technologies allow people 

to become more socially connected, enabling 

individuals to create, access and contribute to 

websites and engage in online social media.

Yet, despite the increased use of mobile 

technology among youth to creatively maintain 

online and offline social connections, there has 

been little exploration of the potential for mobile 

phones to improve the educational outcomes of 

young Aboriginal people in Victoria.

Working with young Aboriginal people in 

Victoria, this project studied how mobile 

phones and online social networks can improve 

educational outcomes. The findings of this 

project were published in the report: Keeping	

Intouchable:	A	community	report	on	the	use	of	

mobile	phones	and	social	networking	by	young	

Aboriginal	people	in	Victoria.

Mobile phones were found to provide 

young Aboriginal people with opportunities 

for knowledge improvement, enhancing 

communication skills and as tools to engage in 

a range of social practices. Online activities via 

mobile phones included creating, sharing and 

researching information with friends and peers 

across a range of media.

This project also found that advancing young 

people’s knowledge of new technology and 

encouraging participation in online learning 

also relies on increasing teachers’ and parents’ 

digital competency.

New technology is providing Aboriginal people 

with the means of determining representations 

of themselves and their culture, as well as 

encouraging young people to negotiate their 

sense of self and enhance their wellbeing within 

the broad expanse of globalised youth culture.

Victorian Aboriginal youth and their use of technology

Philip Morrissey, Odette Kelada, Christel Rachinger 
/ Australian Indigenous Studies, Culture & Communication 
/ Fran Edmonds / Culture & Communication / Jenny 
Waycott / Computing & Information Systems / Rachel 
Nordlinger / Language & Linguistics

The networking capabilities of smart phones are key to 
their uptake by Victorian Aboriginal youth



There is a high uptake of mobile telephony by 
Aboriginal communities. Mobile technologies 
facilitate new ways for Aboriginal youth to assert 
their culture and heritage from their perspectives 
drawing on their own life experiences.

The innovative use of technology can support 
creative cultural practices, including storytelling 
that is central to Indigenous culture, for 
educating and empowering Aboriginal young 
people. Incorporating digital storytelling into 
young people’s education allows them to 
engage in learning in new ways, responding to 
the integral role that new technologies play in 
young people’s lives.

This project began in 2012 and will develop a 
smartphone application to engage the creative 
capacity of new media for enabling youth to 
tell and archive their stories, contributing to the 
improvement of educational outcomes for young 
Aboriginal people. Through a collaborative and 
participatory approach, the research team will 
develop protocols with Aboriginal communities 
to ensure that issues such as access, 
ownership, context and archiving of stories are 
addressed in appropriate and relevant ways. 
These processes of collaboration and dialogue 
are an essential element of the research project 
that aims to understand how technology can 
affirm and support Aboriginal youth culture.

Partners in this research project include: the 
Victorian Aboriginal Education Association Inc 
(VAEAI), Victorian Indigenous Youth Advisory 
Council (VAYAC), the Koorie Heritage Trust, 
Sistagirl Multimedia, and the Australian Centre 
for the Moving Image (ACMI).

Fran Edmonds, Susan Lowish / Culture & Communication 
/ Michael Arnold / History & Philosophical Studies /  Richard 
Chenhall / Centre for Health and Society / Tania Lewis / 
RMIT University / Karen Adams / Victoria University / Simon 
Faulkhead / Monash University

Telling our stories: Aboriginal youth 
and digital story telling
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Cover of the community report: Keeping Intouchable
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Novel combinations of physical and virtual 

media spaces influence the dynamics of 

contemporary urban public space. A leading 

example is the use of large video screens in 

public space, such as Melbourne’s Federation 

Square’s screen. Large screens allow for new 

forms of public spectatorship and interaction. 

The first screen was erected in New York’s Times 

Square in 1976. Since then large screens have 

multiplied across the globe. Growing availability 

of high-speed broadband means it is now 

possible to use screens not just for display 

but for real time interaction.  However, when 

compared to their smaller cousins – computers, 

tablets and mobile phones, there has been little 

empirical data exploring their impact.

This research project aimed to gain empirical 

data concerning technologically mediated forms 

of interaction arising from large screens in public 

space by hosting regular Microsoft Xbox 360 

gaming events on Federation Square’s screen. 

Four different games Pac Man, Virtua Tennis, 

Fortza Motorsport, and Limbo were set up for 

public participation in March and April 2011 with 

researchers undertaking qualitative research 

involving observations and interviews with 

participants to develop a stronger understanding 

of how people engage in technologically 

mediated space.

Each of the four games had different levels of 

interactivity, which elicited differing responses 

from the audiences. While partly a result of the 

game itself, different responses also related to 

issues such as timing and the physical set-up of 

the playing space.

Research revealed that the game events were 

received very positively and people liked the fact 

that there was a possibility to play on a large 

screen outside and interact with the screen in a 

social manner instead of just watching films and 

advertisements. 

Broader findings of the project found that 

access is an important criterion in the context of 

public screens. Opening screens up to differing 

forms of public use provides new opportunities 

for engagement between strangers in public 

spaces. Design and planning needs to ensure 

that the physical site of public screens are 

integrated  with other facilities such as open 

social space including cafes and informal 

seating, and be an appropriate scale to create a 

sense of intimacy. Finally, appropriate content is 

important to ensure social value.

The findings from this research form the basis 

of a larger research project supported by the 

Australian Research Council: Participatory	public	

space:	a	right	to	the	networked	city.

Public Screens: from display to interaction

Fortza Motorsport on Federation Square’s Giant ScreenScott McQuire, Nikos Papastergiadis / Culture & 
Communication / Frank Vetere, Martin Gibbs, John 
Downs / Computing & Information Systems /  Matt Jones / 
Fed Square Pty Ltd / Sonja Pedell / Swinburne University of 
Technology
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Marcos Dias / PhD Candidate: Culture & Communication

Broadband technologies have the potential to transform how people interact in public spaces. The 
increased use of smartphones and tablet devices provides new possibilities for interaction. This 
research project is exploring how broadband technologies allow for digital performances by artistic 
collectives in public spaces and the accompanying implications for social interaction and user 
collaboration.

Field and archival research has been conducted on Blast	Theory’s “A Machine to See With” during 
its premiere at the Brighton Digital Festival, Brighton, UK. The data informs the development of a 
new framework for examining the societal benefits of universal broadband in public space.

New forms of social interaction through universal broadband access 
in public spaces

Onlookers watch interactive gaming on Federation Square’s Giant Screen
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Chinthaka Dissanayake / PhD Candidate: Electrical & Electronic Engineering

Mitigating human elephant conflict through an engineering approach

Understanding the relationship between the experience of periodic 
family reunion and technology-mediated separation

Konstantinos Kazakos / PhD Candidate: Computing & Information Systems

Many families have regular periods of being separated by distance and time. This is often due to 
employment, for example people working in mining and defence industries are often working away 
from their families for extended periods at a time. A common theme for these families is the sense of 
reunion they undergo when coming together before separating again. These reunions can be virtual 
or physical. 

Emerging communications technologies are allowing families to enrich their connections while 
physically distant. For example, broadband technologies are supporting immersive interaction 
experiences. Avatar Kinect on Microsoft Kinect for Xbox 360 provides a virtual, immersive 
environment enabling interaction between families. This research is exploring the perceived richness 
of experience that these technologies offer to families that are regularly separated. 

There are approximately 5,000 wild elephants 

in Sri Lanka. Human-elephant conflict is a 

common problem as people try to protect 

valuable crops from destruction. This project 

aims to reduce the occurrences of human-

elephant conflict by developing a solution that 

allows rural communities to identify elephant 

migrations in advance.

The project will incorporate a sensor network 

to detect, localise and track elephants, by 

identifying low frequency elephant calls. The 

calls provide early warning for rural communities 

and widening awareness of them will allow 

appropriate mitigation strategies to be put in 

place. Sensor hardware is currently undergoing 

field testing to allow data collection of elephant 

calls. The results are providing a valuable insight 

into elephant communication and detection of 

migration patterns.

Sri Lankan Elephant (Credit: Flickr, ronsaunders47 CC BY-SA 2.0)



Video games are often governed by formal 

rules and procedures delivering a structured 

approach to play. Informal play on the other 

hand is unstructured, allowing participants 

freedom to guide and shape proceedings 

without reference to strict rules and procedures. 

Unstructured play unfolds naturally and is an 

important element in recent physical console 

gaming technologies such as Microsoft’s Kinect 

for Xbox 360. These technologies can enable 

and mediate play between people who are 

distant, augmenting and integrating the physical 

and virtual into a single play space.

This research project is examining unstructured 

play in relation to physical console gaming 

technologies that enhance social gaming. 

Through examination of the interactions between 

players in mediated environments, detailed 

knowledge about unstructured play will be 

gained.

An additional consideration to emerge from 

this research is the role of the audience in 

physical video games. Following a review of 

the literature exploring audience interaction in 

human computer interaction, a novel piece of 

technology will be developed to support the 

research and analysis of audience interaction in 

physical video gaming.

Exploring technology-mediated unstructured play

63Annual Report 2012

Participants playing Microsoft Kinect for Xbox 360

John Downs / PhD Candidate: Computing & Information Systems
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Baldwin, L Stirling, L Cavedon, D Richter 2011 ‘Starting to Talk 
about Place’ Surveying	&	Spatial	Sciences	Institute

S Winter, K Richter, T Baldwin, L Cavedon, L Stirling, 
M Duckham, A Kealy & A Rajabifard 2011 ‘Location-
Based Mobile Games for Spatial Knowledge Acquisition’ 
CEMob2011, United States
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Rod	Tucker

Department of Broadband, Communications and 
the Digital Economy 
Canberra, 13 July 2011

Local Government Technology Solutions 
Conference 2011 
12 August 2011

IQEC/CLEO Pacific Rim Conference 2011
28 August 2011

ACCAN National Conference
7 September 2011

IEEE Photonics Society Annual Meeting 
Arlington, Virginia, 10-14 October 2011

ACS-TSA Greening ICT Panel Session 
25 October 2011

Bell Labs Showcase event
Parliament House Canberra, 1 November 2011

NBN Co Forums in Adelaide, Brisbane and 
Melbourne
3-8 November 2011

ACS-TSA Innovation event
10 November 2011

Asia Communications & Photonics Conference
Shanghai 12 November 2011

GreenTouch Open Forum and Member meeting 
Seattle, 14-17 November 2011

NBN Realised Forum
Melbourne 23 November 2011

Bell Labs Science Workshops 
Paris 3-6 December 2011

OFC/NFOEC Conference
Los Angeles, 4-8  March 2012

Green Telecom and IT Workshop
Bangalore, India 4-5 April 2012

Optical Interconnects Conference 2012
Santa Fe, New Mexico 20-23 May 2012

Green ICT Educational Track at the TIA 2012 and 
GreenTouch Members Meeting
Dallas, Texas, 4-8 June 2012

Bell Labs
New Jersey, 8 June 2012

Gregor	Kennedy

Technology in Tertiary Education Congress
Sydney, March 2012

P. Catholic University of Chile
Santiago, Chile April 2012

Fernando	Martin-Sanchez	

Dean’s Lecture
Melbourne, 9 May 2012

Scott	McQuire

Imaging Digital Lives, Journal of Material Culture 
Workshop
University of Queensland, Brisbane, 26-30 March 2012

Summer school
Shanghai Jiao Tong University,  25-29 June 2012

Kate	Cornick
Unigateway breakfast presentation
4 August 2011

Leighton Telecommunications Western Australia 
Resources Summit
10 August 2011

Mid West Economic and Resources Summit 2011
23 August 2011

Economic Development Australia Conference
3 October 2011

CommsDay Melbourne Congress
12 October 2011

Australian Industry Group
2 November 2011

Victorian Government activities in Singapore and 
Malaysia
4 November 2011

Australasian Industrial Research Group (AIRG) 
Southern Region
9 November 2011

Invest Victoria event in Kuala Lumpur and 
Malayasia
3-8 November 2011

Presentation at AIRG
9 November 2011

Future with High Speed Broadband Conference
Auckland 20-21 February 2012

ACMA Creating Knowledge Seminar
26 March 2012

Australia Business Arts Foundation
27 March 2012

CAUDIT Autumn Members Meeting and Forum
Brisbane, 19 April 2012

2012 Korea-Australia-New Zealand (KANZ) 
Broadband Summit
Korea 13-17 May 2012

Broadband Today Alliance (BTA)
11 July 2012

Presentations by executives on behalf of IBES
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Media

Cornick:	telco	industry,	academia	must	engage	in	face	
of	looming	skills	crisis
Comms	Day, Monday 11 July 2011

Creating	a	Smart	Grid	Using	Advanced	
Communications	Technology
TMCnet.com, Monday 11 July 2011

$3	million	State	Government	funding	for	IBES
IT	Wire, Tuesday 12 July 2011

Victorian	government	continues	funding	for	IBES
Comms	Day, Wednesday 13 July 2011

NBN	BUZZ:	Rural	reading	material
Technology	Spectator, Thursday 14 July 2011

TECH	TITANS:	Cornick’s	connections
Technology	Spectator,	Friday 15 July 2011

Carbon	Tax	Signals	Change	for	Telco	Industry
IT	Wire, Friday 15 July 2011

The	top	10	benefits	of	the	NBN
Australian	Personal	Computer,	Monday 18 July 2011

Fair	argument?
All	VOIP	News, Thursday 21 July 2011

How	Green	is	the	Cloud?
Computerworld, Thursday 21 July 2011

Cloud	computing	could	lead	to	billions	in	
energy	savings
Giga	Om, Thursday 21 July 2011

Juniper	Joins	IBES
Comms	Day, Wednesday 27 July 2011

Juniper	Networks	joins	IBES	industry	partner	program
Exchange	Daily, Wednesday 27 July 2011

Saving	Money	on	Energy	by	going	on	the	Cloud
CloudTweeks,	Wednesday 27 July 2011

Juniper	Networks	seeks	staff	as	it	expands	in	Sydney	
and	Melbourne
IT	Wire, Tuesday 23 August 2011

Reps	NBN	report	calls	for	demand-side	action:	but	
Coalition	members	scorn	“highly	political	exercise”
Comms	Day, Friday 26 August 2011

Martin	Sharrock	takes	head	tech	role	at	Alcatel
The	Australian, Tuesday 13 September 2011

CEET	calls	for	telco	collaboration	on	energy	
consumption	metrics
Comms	Day, Thursday 15 September 2011

The	cloud’s	the	limit
New	Scientist, Thursday 15 September 2011

Energy	efficient	telecommunications
Future	Tense:	Radio	National, Thursday 15 September 2011

IBES	to	offer	broadband	testing	services	to	businesses
Comms	Day, Wednesday 28 September 2011

Govt	is	not	an	ATM	for	tech	companies:	Groser
Computerworld	(NZ),	Wednesday 28 September 2011

NBN	lab	to	create	an	Aussie	Gates:	Gillard
ZD	Net, Wednesday 28 September 2011

NBN	Test-Bed	Laboratory	in	Victoria
Electronics	News,	Wednesday 28 September 2011

PM	Gillard	talks	up	NBN	at	ABAL	launch
IT	Wire, Wednesday 28 September 2011

Government	launches	new	broadband	laboratory
ARN, Wednesday 28 September 2011

How	the	Internet’s	energy	efficiency	will	increase	1000	
fold
IT	Wire, Thursday 29 September 2011

Modern-day	‘garage’	still	driving	innovation
The	Age, Friday 30 September 2011

NBN	may	reduce	need	for	new	power	plants
IT	Wire, Monday 3 October 2011

The	NBN	is	a	unique	oportunity	for	innovators,	experts	
say
The	Advertiser,	Tuesday 4 October 2011

Australian	Broadband	Applications	Laboratory	opens	
in	Melbourne
Broadband	Expert, Thursday 6 October 2011

Victorian	Government	to	provide	$6m	for	broadband	
projects
Start	up	smart, Wednesday 12 October 2011

Stop	talking	about	an	NBN	‘killer	app’,	says	Cornick
Comms	Day, Friday 14 October 2011

Net	losses
The	Age, Tuesday 1 November 2011

University	of	Melbourne	Centre	for	Energy-Efficient	
Telecommunications	files	first	patent	
IT	Wire, Thursday 3 November 2011

AARNet	to	Kinect	the	elderly	over	the	NBN
Computerworld, Thursday 3 November 2011

Broadband-enabled	program	for	the	eldery
IT	Wire, Thursday 3 November 2011

Victorian	tele-health	service	launches
IT	Wire, Thursday 3 November 2011

Victorian	Government	invests	in	tele-health
ARN, Thursday 3 November 2011

AARNet	to	Kinect	the	elderly	over	the	NBN
Techworld,	Thursday 3 November 2011

20	(or	so)	powerful	people	in	Digital	Media
The	Power	Index, Friday 4 November 2011

AARNet	eyes	e-health	NBN	projects
IT	News, Friday 4 November 2011

Brave	new	frontier:	tutorials	via	HDTV
Australian	Financial	Review, Monday 7 November 2011

Uni	TV	sends	dental	education	into	regional	centre
IT	Wire, Wednesday 9 November 2011
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Broadband	project	for	the	aging	in	Victoria
Budde	Blog, Thursday 10 November 2011

Digital	Media	1.	Stephen	Conroy
The	Power	Index,	Friday 18 November 2011

Vic	Govt	sets	frenetic	pace	with	IT	sector	focus
IT	Wire, Thursday 24 November 2011

More	new	jobs	for	Victorian	IT	sector
IT	Wire, Thursday 24 November 2011

Conroy’s	attacks	lack	“hard	evidence,”	claims	Turnbull
Delimiter, Tuesday 13 December 2011

Five	things	on	NBN’s	plate	2012
The	Age, Monday 9 January 2012

At	last:	an	NBN	cost-benefit	study,	but	it’s	for	New	
Zealand
IT	Wire, Tuesday 21 February 2012

40	Professor	Rod	Tucker
The	Australian, Thursday 23 February 2012

What	is	the	Future	of	Broadband	in	New	Zealand?
Tangatawhenua.com, Wednesday 22 February 2012

AARNet	launches	Cisco	Telepresence	Exchange
IT	Wire,	Wednesday 21 March 2012

Australia	Launches	“Virtual	Meeting”	Serivices	for	
Higher	Education
Asia	Pacific	Future	Gov, Thursday 22 March 2012

Smart	homes	for	older	Australians
Healthcanal.com, Monday 21 May 2012

Smart	homes	for	older	Australians
Pro	Bono	News, Tuesday 22 May 2012

NBN	Co	defends	tardy	rollout
The	Australian, Thursday 24 May 2012

‘Smart’	technologies	offer	home	support
DPS	guide	to	Aged	Care, Friday 25 May 2012

Older	Australians	can	be	supported	by	smart	
technology
Broadband	Expert,	Tuesday 29 May 2012

CEET	Delegation	on	Tour	at	Bell	Labs
Comms	Day, Tuesday 12 June 2012

NBN	to	stop	the	rural	brain	drain
CIO, Wednesday 13 June 2012

NBN	vs.	the	world:	The	American	experience
CIO, Wednesday 13 June 2012

Technology	to	Reduce	Social	Isolation	in	Older	
Australians
Pro	Bono	News, Thursday 21 June 2012

Breaking	down	the	digital	divide:	two	case	studies
Croakey,	the	Crikey	health	blog, Friday 22 June 2012

Case	study:	App	project	gives	isolated	seniors	human	
touch
ehealthspace.org, Wednesday 27 June 2012

Victorian	Government	supports	$21	million	
investment	into	IBES
Tuesday 12 July 2011

Juniper	Networks	joins	IBES	as	a	Platinum	
Partner
Tuesday 26 July 2011

New	broadband	laboratory	to	drive	
innovation	in	the	digital	economy
Wednesday 28 September 2011

IBES	is	developing	technology	to	allow	
older	people	to	exercise	at	home
Thursday 3 November 2011

The	University	of	Melbourne	is	developing	
interactive	educational	experiences	across	
Victoria	using	IPTV
Tuesady 8 November 2011

Smart	homes	for	older	Australians
Monday 21 May 2012

IBES	is	developing	technology	to	allow	
older	people	to	exercise	at	home
Thursday 3 November 2011

The	University	of	Melbourne	is	developing	
interactive	educational	experiences	across	
Victoria	using	IPTV
Tuesady 8 November 2011

Smart	homes	for	older	Australians
Monday 21 May 2012

New	technology	to	reduce	social	isolation	
in	older	Australians
Thursday 21 June 2012

Media Releases
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Unlocking	the	hidden	treasures	of	the	evolving	network
Mike Harding, Juniper Networks
Wednesday 27 July 2011

The	revolution	will	be	Webcast,	Youtubed	and	Tweeted
Dr Tim Williams
Thursday 25 August 2011

Annual	Symposium
Wednesday 14 September 2011

Launch	of	the	Australian	Broadband	Applications	Laboratory	(ABAL)
Wednesday 28 September 2011

Ageing	and	ICT	Symposium
Friday 21 October 2011

Open	IPTV	Forum	Industry	Briefing
Dr Nilo Mitra, President of the OpenIPTV Forum
Monday 24 October 2011

Indigenous	Workshop
Thursday 27 October 2011

Broadband	innovation	in	the	home:	What	if	fibre	stops	at	your	front	door?
Frank den Hartog, TNO (Netherlands Organisation for Applied Scientific Research)
Wednesday 29 February 2012

Industry	Partner	Workshop
Monday 2 April 2012

Seed	Funding	Workshops
15, 18, 25 & 28 May 2012

The	management	of	emotions	in	scientific	performance
Alfredo Bautista, IBES Visiting Scholar
Wednesday 27 June 2012

Frank den Hartog presents at IBES

Workshops, seminars and lectures
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Finance

Contributions (cash and in-kind)

University of Melbourne 4,067,807.38

Industry 402,790.80

Victorian Government 1,144,200.24

External Grants 5,546,606.03

Total	contributions 11,161,404.45

Cash expenditure

IBES Staff salaries 1,291,198.19

Research seed funding 706,059.43

Phd top-up scholarships 52,916.67

ABAL operations 110,514.34

Office operating 9,063.95

Marketing and events 42,092.52

Travel 11,839.48

Total	expenses 2,223,684.58
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