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research what broadband can do

Broadband is increasingly becoming a fundamentally important infrastructure – and Australia is at the fore-

front of this trend, extending the technology to all its citizens. However, it is the development of next-generation broad-

band applications that has the potential to transform society, including improved health outcomes, education 

and quality of life.

Exploring the real value 
of high−speed connections

▶ IN AUSTRALIA, THE FEDERAL government has 
committed aud  billion (usd . billion) 
to build a national broadband network that will 
deliver fiber-to-the-premises infrastructure to 
 percent of homes and businesses, and next-
generation wireless and satellite services to the 
remainder of the population. Additionally, 
Australia’s mobile operators are increasing the 
capacity and throughput of their networks. 

These upgrades to existing infrastructure 
present an enormous array of engineering chal-
lenges. However, the vast amount of innova-
tion that will result from the development of 
these networks will not be in the physical roll-
out, but rather in the uses of the infrastructure. 
New applications in health, education, com-
munity infrastructure and business, in addi-
tion to entertainment services, will drive new 
video, voice and text-based applications that 
will transform many aspects of society. 

The Institute for a Broadband-Enabled So-
ciety (ibes), based at the University of Mel-
bourne, Australia, was established to research 
new applications of broadband across a range 
of industry sectors. Bringing together the re-
search community, industry and government, 
the institute has developed a comprehensive 
research program with over  projects focus-
ing on key national challenges in business 
transformation, environmental monitoring, 
social inclusion, education, and health and 
well-being.

 Like many countries, Australia is faced with 
an aging population, and as a result the cost of 
health care is expected to increase sevenfold 
by . Broadband has the potential to alle-
viate some of this increased expenditure 
through the development of new ways of in-
teracting with and administering health ser-
vices. Video meetings have the potential to 
transform the health industry and the way that 
patients interact with their general practition-
ers and health specialists. Patients may no 
longer have to visit multiple clinics, bringing 
along hard copies of medical records and im-
ages. Rather, telepresence will allow multidis-
ciplinary medical teams to be brought togeth-
er in a virtual space to develop comprehensive 
treatment plans for patients. This process will 
reduce travel time for all involved, and poten-

tially produce a higher quality of care. ibes tele-
health projects are investigating the potential 
of this technology in a number of settings, in-
cluding neurology, remote stroke management, 
teledentistry, women’s health and care ser vices 
for the elderly.

The impact of broadband extends beyond 
teleconsultation. There is real potential for the 
use of broadband applications in disease pre-
vention. The importance of this cannot be 
overstated. In , the Australian Institute of 
Health and Welfare National Health Survey 
found that over  million Australians had at 
least one chronic condition, such as coronary 
heart disease, diabetes, osteoporosis or asth-
ma. A more recent survey from the same in-
stitute found that . percent of hospital stays 
could have been prevented, had patients bet-
ter monitored and managed their condition. 
Broadband technologies can assist with this 
problem by providing timely feedback to pa-
tients, encouraging behavior modification and 
lifestyle changes, and thereby preventing de-
terioration and hospitalization. 

ASSESSING KNEELOADING

Ericsson Australia is working with ibes on a 
remote wireless monitor to help with the treat-
ment of knee osteoarthritis, a common chron-
ic joint disease among older adults. In , a 
report by the consultancy Access Economics 
found that . percent of the Australian pop-
ulation was affected by this condition, and pro-
jected an increase of  percent by . There 
is no cure for knee osteoarthritis, and treat-
ment is limited to pain relief and physiothera-
py until a joint replacement becomes neces-
sary. Current monitoring techniques require 
patients to visit a complex gait laboratory, 
where specialized equipment is used to assess 
knee loading. Researchers at ibes, with sup-
port from Ericsson, are developing a wireless 
sensor that uses mobile phone technology to 
measure knee-loading as patients go about 
their daily activities. The sensor will provide 
timely feedback through the telecommunica-
tions network to patients and their clinicians. 
It is expected that monitoring the knee under 
real-world conditions, as opposed to in a lab-
oratory, will result in a more accurate assess-
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ment of joint usage patterns and disease pro-
gression, and support more effective interven-
tions. Practical and low-cost monitoring appli-
cations such as this will increasingly become 
integral to the delivery of health care. 

Health care is only one area in which broad-
band has the potential to fundamentally reform 
workplace practices and service delivery. In the 
Connecting Learners project, researchers at 
ibes are investigating the use of social media 
and video meetings to connect learners in ru-
ral areas with their peers in metropolitan are-
as, as well as with schools in other countries. 
This work is demonstrating that broadband can 
assist with workforce shortages in specialist ar-
eas such as science and Asian languages, pro-
viding better educational services to students 
of different ages and demographics. The pro-
ject is developing a prototype system that will 
bring together several broadband technologies 

to facilitate collaboration between diverse 
groups of students and their teachers. 

VISUALIZING MOLECULES

ibes is also exploring mechanisms that can en-
able education institutions, such as the Univer-
sity of Melbourne, to extend the ways they de-
liver teaching, learning and community engage-
ment outcomes such as public lectures and in-
formed debate. With Ericsson’s assistance, ibes 
researchers have developed a proof-of-concept 
internet protocol television platform called 
UniTV. 

This service has the potential to deliver a 
wide range of educational services and content 
from across the university. The platform rec-
ognizes that universities are content providers 
in their own right. They provide content in the 
form of lectures and tutorials to their students. 
They also provide new content through 
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An application made possible by 
mobile broadband is to monitor 
knee patients while they go 
about their daily activities.
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their research activities and frequently 
contribute to public debate, and they gener-
ate public content through public lecture se-
ries. UniTV is investigating ways in which 
the vast array of content produced by the 
University of Melbourne can be delivered to 
audiences such as students, research teams 
or the general public in remote locations, in-
cluding in their homes.

The prototype platform supports the de-
livery of both two-dimensional (d) and 
three-dimensional (d) content across a 
managed network to a standard retail d tel-
evision. The use of d imagery is likely to 
become increasingly popular, not just for the 
next generation of movies and computer 
games, but also in educational settings to as-
sist with the visualization and manipulation 
of complex shapes, data sets and objects. For 
example, d imagery can assist students to 
visualize a protein molecule and see the way 
it folds, or examine the intricacies of a piece 
of ancient Minoan pottery. Clearly, this 
mode of teaching and learning has impor-
tant pedagogical implications, providing new 
ways to educate and inform students across 
a variety of skill sets and interests.

MANIPULATING TOOLS

ibes researchers are also focusing on d 
technology in training the next generation 
of medical students. Surgeons need to de-
velop specialized motor skills to carry out 
operations with precision. One common 
method that surgeons use to develop their 
skills is watching other surgeons perform op-
erations. Broadband opens up a number of 
new ways for trainee surgeons to develop 
mastery of their art. For example, haptic de-
vices allow users to touch and manipulate 
objects in virtual environments, providing 
sensory feedback so that practitioners at two 
different locations can share the sense of 
touch. Researchers are exploring how to en-
able an experienced surgeon to perform a 
virtual operation in one location while, in a 
second location, the student feels the way 
the surgeon manipulates the tools. The stu-
dent could then attempt to perform the op-
eration with the surgeon assessing his/her 
dexterity in the task. High-speed broadband 
would enable the training exercise to take 
place in hospitals in different parts of the 
country or even the world. 

The projects outlined briefly here demon-
strate the importance of high-speed broad-
band to our future health and education ser-
vices. However, broadband also has enor-
mous potential to transform other sectors. 
For example, sensor networks in the energy 
sector have the potential to reduce carbon 
emissions. They can also assist in the man-
agement of other resources, such as water. 

This is particularly relevant to the Australi-
an environment, which has recently suffered 
many years of drought. Social media can help 
address increasing rates of poor mental 
health among young people by enabling 
them to connect with their peers to over-
come isolation. Home monitoring can help 
older people to continue to live at home, re-
ducing the burden on care facilities and the 
public purse while allowing them to retain 
their independence. Broadband technolo-
gies can also help encourage social interac-
tion and the rebuilding of communities in 
both the real and virtual worlds. 

All of these issues, and many more, are be-
ing investigated by ibes and demonstrate 
that broadband is increasingly becoming a 
utility infrastructure, as fundamentally im-
portant as water, gas and electricity. We have 
seen the electricity grid evolve from simply 
providing lighting to supporting a vast array 
of devices from refrigerators to computers, 
and even electric vehicles. In the same way, 
broadband networks of national scale pro-
vide the platform for innovative applications 
that push the boundaries of how the tech-
nology is used, resulting in improved health, 
education and quality of life. ●
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