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Telstra Research Laboratories

aims to deliver sustainable competitive
advantage to Telstra by anticipating
the impact of technological change

on future customer needs and

infrastructure requirements.




Telstra is aware of the role it can play in influencing
future technology and is on the lookout for early signs
of valuable ideas.

Telstra Research Laboratories (TRL) provides business
focused Research and Development (R&D) that underpins
Telstra’s delivery of new customer value and growth
opportunities, and supports Telstra as a telecommunications
service provider and network operator. An important part
of the role of TRL is the evaluation of new and emerging
technologies that contribute to Telstra’s technology
strategy and positioning. Added to this, TRL expertise
provides product innovation and differentiation,

the development of techniques and tools for new
technology deptoyment and management, and solutions
for complex problems.

Consisting of about 300 staff, TRL is home to many high
achievers - around 80 per cent of the researchers have
degrees and 30 per cent have high degrees, such as
Masters and PhDs. The research environment stimulates
people’s creativity, allowing them to develop their own
talents.

Internet

Systems Architecture
network architectures, software architectures,
protocol architectures

Artificial Intelligence
Web, Internet, multimedia application design
Human Factors

Computing
object computing, distributed computing, network
management, computing architectures

Intelligent Networks

Switching and Control

Teletraffic

Radio

Transmission systems - optical, cable
Electromagnetics

Microelectronics & materials reliability

Business modelling

Telstra’s R&D is a significant part of the company’s proud
tradition of being a leader in developing today’s and
tomorrow’s technology solutions. It focuses on innovation
and commercialisation, as well as capturing visionary
ideas for the company.
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Here at Telstra Research
Laboratories (TRL) we have
a vision that this company
has held for 80 years... to
bring you leading edge
technology that actually
makes a difference to the
way in which you
communicate and live your
life. Making life simpler -
taking every day activities
for granted to a point
where you don’t even think
about the complexity that
sits behind the technology
enabling you to do what
you need and want to do.
This is our goal.

Dr Hugh Bradlow

We are proud of our long-standing history in Research &
Development (R&D) achievements that have put Australia
on the world’s technology map.

Seeing beyond the routine - beyond what is possible
today - is what excites us at TRL. Taking an idea from
seed form and seeing it become a reality for millions is
what drives us at TRL.

Paying for parking or buying a drink from a vending
machine... even when you don’t have coins. (You never
have change when you need it!) Band members
jamming... even when they are hundreds of kilometres
apart from each other. Getting timelu, personal, relevant
service from a machine by asking it a natural question.
Having a conversation with a friend about your favourite
TV program during a commercial break by exchanging
text messages via your TV screen - or paying your bills
online - using your TV rather than a PC. Sitting at home
and playing computer games with friends... each in
different locations. (This is already becoming the

thing to do for my younger son and his mates.)

Making technology accessible and useable for all...
regardless of location or physical impairment.

These are just some of the visions we have for Australians
and, indeed, world users.

We intend to keep Australia on the world map when it
comes to telecommunication R&D developments and to
achieve what we set out to do, we must be at the
forefront of world trends and ride above the often
unpredictable technology wave.

In the last five years we have lived through the Internet
and the dot com boom and bust. Despite the tech-wreck,
the technological world today is completely different
from even a few years ago. The much vaunted advent of
the Internet has seen significant changes to the way
people do business, entertain and inform themselves,
with more than half of us online, using the Internet daily
in our personal and business lives.

There is nothing quite like the communications industry,
in terms of the sheer impact it is having on people’s lives.
When we look back over the past decade, we can only
marvel at the way mobile phones and the internet have
transformed the way we live and - as we look forward -
there is so much more change to come. The Internet is
rapidly becoming broadband enabled, making it possible
to do so much more with it, and the mobile phone is
becoming data enabled, so not only do we have access
to people on the move, but information as well.

Our prediction is that these two technologies - broadband
and wireless data - will have the most impact on the
online experience for users in the next three years. In our
view, people will increasingly see these technologies as
obvious and powerful tools in their daily lives. Both will
transform the Internet experience in terms of functionality
and convenience. We are already beginning to see the
effect of the broadband evolution - turning the Internet
from an add on to people’s life, to an integral part of their
daily activities. Wireless data is a complementary expansion
of that Internet experience onto a mobile environment.

Devices will progressively become IP (Internet Protocol)
enabled... cameras, PCs, mobile phones and digital TVs
will all be connected. Even now, a photograph taken on

a digital camera can be instantly transferred to the
Internet via a mobile phone using bluetooth technology -
a radio frequency alternative to infra-red available in
new mobile phones.

It has taken 120 years to get the telephone network to
a level of reliability and performance that conforms to
people’s expectations. The challenge now in the online



space is to make the new technology perform at the
levels that we have come to expect from the telephone
network.

While three years ago the excitement was about the new
applications of the technology that users had access to,
the priority today is to derive value for users from the
applications we have - particularly in terms of the
usability and reliability of the technology.

A significant proportion of our work in TRL is focused on
improving the performance, reliability and security of
networks and enhancing the customer experience. This
edition of New Horizons describes many of the projects we
are undertaking to achieve these goals. For example, this
year we feature IPVIS - a tool developed by TRL that
allows us to build a diagram of an individual customer’s
virtual private network within the Telstra PIP (Private
Internet Protocol) network service. This tool assists us to
provide customers with clear and accurate information so
that together, we can work out how to respond to issues.
And to address the important issue of security for our
customers, TRL has created a software tool called a
sniffer to test the data integrity and secrecy of the
wireless LAN environment.

Increasingly, we are finding that the key to delivering
superior customer service is the ability to understand
customer requirements and ensure that the technology
delivered is not only accessible, but just as importantly,
useable.

Here at TRL we are proud to maintain a strong focus on
the human factors that go into service provision across
the technology spectrum. As we introduce mobile data
services, we need to understand what network
performance is required to deliver a satisfactory customer
experience. We have accordingly studied the level of
network performance with real users, to determine their
Quality of Service requirements for mobile applications.
We want to make the customer experience better for all
our customers which is why we have established a Centre
for Accessibility, with a focus on issues of access to - and
use of — the Internet for everyone, regardless of location,
age or physical impairment.

Looking to the future, we also see a range of new
applications — based on mobile data, interactive TV and
voice technology - which we expect to be attractive to
users as the technology becomes available. A new
generation of mobile phones using technologies such as
Java® (J2ME) or BREW? will have the ability to update their
software over the air - making mobile phones behave
more like a PC.

1 Registered trademark of Sun Microsystems Inc., a Delaware Corporation.
2 Registered trademark of Qualcomm Incorporated.
3 Issue dated Jan 4, 2003 - Volume 177, No. 2376 - Australian edition.

These applications, which can be downloaded to the
phone on the fly as and when they are needed are known
as midlets and there is an anticipation of many such
midlets being available for all sorts of purposes. For
example, in future, your bank could provide you a midlet
that makes checking your current bank balance or
transferring money between accounts simpler and
intuitive with a few clicks of the mobile phone.

In the world of data technology, it is game, set and match
to the Internet protocol network technologies. Today,
they ctearly dominate the world of data networks. As I've
mentioned, what we now look forward to is these
complex technologies becoming as reliable, secure and as
everyday part of our lives as the telephone network is
today. With the improvements in network performance
and reliability that TRL is pioneering — and with the
extension of the Internet via the broadband and wireless
data technologies that Telstra is delivering today - we
expect to see this vision rapidly become a reality.

In R&D, if you're lucky enough, there is an opportunity to
be part of a team that contributes to a world-changing
breakthrough. In a recent issue of the scientific journal,
New Scientist’, it was predicted that we would see 12 such
breakthroughs in 2003 - from space missions that will see
robots sent to Mars to explore and help us learn more
about this mysterious, red planet to teleporting, or matter
transfer. Such visions make R&D truly exciting and we at
TRL will continue to play our part on the communication
front. As for teleporting in the year 2003, | think it will be
some time before we hear anyone say, beam me up,
unless the script calls for it. This will be one for my
children and grand children to get excited about!

| hope you enjoy reading this year’s 80-year anniversary
edition of New Horizons and learning more about the
interesting projects our team at TRL has been developing.
| am particularty proud of the opportunity to showcase
the talented people working at TRL. Over the decades our
experts have continued to push the boundaries, ensuring
that we have all benefited from an exciting 80 years of
R&D achievements.

{radhus

Chief Technology Officer
Managing Director, Telstra Research Laboratories
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1962

Commenced first tests of data
transmission over the switched
analog network at speeds of up
to 2,400 bits/sec. This was
focused on the NASA space
program.

1941

Designed and set up a short-
wave transmitting station to
broadcast to the South Pacific
islands and South East Asia.
This later became Radio
Australia.

1965

Commenced work on Pulse
Code Modulation (PCM)
systems for digital trans-
mission of multi-channel
systems over inter-exchange
copper cable networks. This
was the first step in the
evolution of the network
from analog to digital.

1979

Developed a Digital Radio
Concentrator System (DRCS)
for providing PSTN telephone
access to rural communities.

-

1980’s

1988

Developed and tested concept
for intelligent network
architecture to support the
first Priority One3 service.

1989

Telecom Australia commences
ISDN customer trials and
officially launches ISDN

in July.

1996

TRL collaborated with Telstra
Multimedia to develop
Australia’s first broadband
Internet service - BigPond™
Cable.

Of the 800 million plus
mobile phone
subscribers worldwide,
11.5 million are in
Australia.

1997

Researchers identify the cause
of intermittent failures in power
supplies that have resulted in
major unplanned outages in
Telstra’s core transmission net-
work to be microscopic ‘whiskers’
of zing, invisible to the naked
eye, growing on zinc-plated
metal cases and sub-racks.

There are around 450
mitlion Internet users
worldwide. Australia
has 4.2 million
Internet subscribers
and 10 million Internet
users.

1946

Conducted the first
experimental studies of
VHF mobile services.

US Department of
Defence investigates
a networking toot
that is to become
the Internet.

1981

Experimental optical fibre
link installed between two
exchanges in Melbourne.

1948

Initiated Australia’s first fax
service, the ‘picturegram’,
between capital cities.

TRL provided novel network
architecture
design/dimensioning and
significant system
integration to the successful
launch of Telstra’s cable
modem service on the HFC
(Hybrid Fibre Coax)
broadband network.

2001

Developed a system for
detecting and locating faults
in Voice on IP services.
Developed and commenced
commercialisation of Data
and Text Mining tools
software.

1970’s

E The Internet continues

to grow - server names
are created for easier
use.

1991

Pioneered development
of a prototype fibre access
system to demonstrate
passive optical network
architecture for laying
optical fibre to the home.

1998

A unique watermarking
system is devised for
confirming copyright
ownership of digital
video footage.

Broadband Internet
provides faster access
for users.

1923

Australian Post Office
established a Research
Section with a mission to
introduce new technology
into the telephone
networks to maintain its
technical and economic
viability.

-

1970

Began investigating the
use of satellites for mobile
services and services to
the outback.

First commercial
mobile phone user
signed in US.

1993

Began planning and
designing an Experimental
Broadband Network,
Australia’s first

large scale trial broad-
band network based

on ATM.

1999

Internet Call Waiting
product developed
allowing users to

use a single telephone
line to access the
Internet, simultaneously
receiving a telephone
call.

New Mobile
Technologies
include GPRS,
and potentially
3G GSM and
CDMA 2000 1x.




1925

Applied new repeater
technology, the vacuum tube,
to voice frequency trunk
services by installing the first
3-channel carrier system in
Australia on the Sydney to
Melbourne trunk route.

1954

Constructed and installed a
9-channel carrier system for
the Victoria to Tasmania
coaxial submarine cable in
order to increase its capacity
from six to 15 channels.

1971

Commenced investigations
into the use of optical fibre
for communications.

1930's

1972

Demonstrated transmission
of analog video signals
over optical fibre.

1983

1985

1930

Established first frequency
standards to provide national
time and frequency standards.

1935

Assisted in installing the
coaxial submarine cable
between Victoria and
Tasmania via King Island -

at the time the longest in the
world. Cable had a bandwidth
of 40 kHz (6 channels).

1937

Engineered the first Australian
12 channel VHF (Very High
Frequency) radio telephone
system between Victoria and
Tasmania, a distance of 168
miles, to provide a service
while the submarine cable
was under repair.

1956

First public television broadcast
in Australia. TRL played a key
role by recommending the
adoption of the 625 line PAL
standard. The recommendation
came after years of research,
including the development of

a video transmission test set

in the early 1950’s.

1985

1960’5

» ey

1973

Designed the first fully
electronic exchange to
switch live telephone traffic
in Australia.

1961 I
Fully solid state time

division multiplexed model
telephone exchange developed
called SCATS - one of the first

in the world.

1978

Commenced work in Customer
Access Network (CAN). This led
to transmission network
designs far basic rate ISDN in
the CAN.

1995

Demonstrated that a proposed
240 kilometre undersea optical
fibre can be made repeater
free by installing amplifiers at
either end of the link. This
was the first use of optical
amplifiers in Australia.

Assisted in design of Began investigating the use of | Developed high-level security D als beg
microelectronics for the Asynchronous Transfer Mode system for Electronic Funds
Cochlear ear implant. (ATM) packet switching to Transfer (EFTPOS). Services
support potential interactive based on public key
multimedia services. cryptography.
1994
609 0 pho Carried out field trials of are around 20 a 0
h z S dvrd Asymmetric Digital Subscriber 0 ob b be
Line (ADSL) for delivery of orldwid alic A :
video services to the home
over the copper network. 5 Ll a
1999 1999 3 2000
Researchers use Wave The improved and highly i Mobile Base Station Field
Division Multiplexer optical successful Corporate Electronic Intensity Plotter software
network design to extend Directory (developed in 1989) demonstrated and sold
regenerator spacing from is licensed to external / ) internationally.
600 km to 1000 km - a world companies for further Om S
record for this type development and sales to
of fibre technology. the wider market.
2002 2002 2002 2002

HongKong Tel (CSL) uses TRL
developed customer behaviour
predictive modelling tools

to assist in marketing
activities.

TRL develops test systems
for GPRS data performance.

TRL Artificial Intelligence
team wins 2002 KDD Cup for
Knowledge Discovery and
Data Mining system.

TRL develops commercial
version of Lyrebird 1.0 Speech
Recognition Application
Development Toolkit.

2000

Condor, an expert system
developed by TRL over five
years, provides call traffic
managers with real-time
visual representations

of call volumes.
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...the latest in a series of research activities...

TRL machine learning technologies... innovative techniques to map
graphical objects ...real-market testing environments

for cutting-edge applications

and services...
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General

LYREBIRD™ SPEECH APPLICATION

DEVELOPMENT TOOL

TRL develops commercial version of Lyrebird 1.0 Speech Recognition

Application Development Kit.

Telstra Research Laboratories (TRL) has successfully
completed the initial product release of the Lyrebird
Speech Application Development Tool. The Lyrebird tool is
a complete, integrated development environment (IDE) for
developers to rapidly create and deploy complex and high
quality natural language speech applications - using
innovative mapping techniques and an integrated
graphical environment.

Natural speech applications enable people to interact
with a system by speaking naturally. For example, to
book a ticket to the cinema, instead of having to navigate
through a complex menu structure as you do today, you
would be able to phone up and say to a machine:

“I would like two tickets to see the new James Bond film
tonight at the Rivoli at 7.30pm”.

It is easy, fast and cost-effective to create natural speech
applications with Lyrebird through the use of TRL
machine learning technologies, innovative techniques to
map graphical objects to the VoiceXML speech application
scripting standard, and an integrated graphical
development environment®.

<

j \'/%-i\}'}%(}

Initial benchmark comparison with a speech developer
using standard tools®, showed that Lyrebird achieved a
potential 10-fold time saving in the creation of a
prototype application, and a potential four-fold time
saving in the creation of a complete application.

This initial product is being used by Telstra’s Interactive
Voice Recognition (IVR) Solutions Group. It is also being
evaluated by a number of speech application
development companies. The team is working on an
updated version of the product.

™ Trademark of Telstra New Wave Pty Limited.
4 Patent applications filed by Telstra New Wave Pty Limited.
5 This comparison was commissioned by TRL.



General

SPEECH RECOGNITION

Optimising the usability of speech applications.

As Telstra moves towards implementing more speech
services, Telstra Research Laboratories’ Human Factors team
is investigating what makes a speech application both useful
and useable for Telstra customers.

In a new experimental study, using a driving simulation
game, participants are tested for comprehension of an
auditory message which consists of either recorded human

=
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General

TELSTRA’S CENTRE FOR ACCESSIBILITY — LEADING THE

WEB TO ITS FULL POTENTIAL

From a business perspective, web sites that don’t have accessibility features
risk losing customers.

There is another side to the Internet that many people
don’t know about. One where blind and vision impaired
people can use the Internet. ‘Joe’ is a 25-year-old
university student with no functional vision who is able
to use a computer for his studies utilising a screen-reader
program called JAWS (Job Access With Speech). In
previous years he would have relied on a sighted person
to read the materials onto tape in order for him to study.
‘Sara’, a keen classical music fan, is severely vision
impaired and can now independently shop online for
CDs using screen-enlarger software.

For many people with disabilities, using the Internet on
their own can be an empowering experience.

Chief Executive Officer, Ziggy Switkowski, points out
research in the accessibility area is one of Telstra’s lesser-
known research activities. “One of the many challenges
facing research teams is ensuring that people with disabilities
are able to participate fully in the opportunities the new
technological world has to offer,” Dr Switkowski said. “For
over 20 years Telstra has been at the forefront of initiatives
that enable people with diverse abilities to access the
telephone and today we remain steadfast in our commitment
to improving accessibility in the online environment.” ©

6 Extract from Telstra media release (Telstra opens new technology showcase)
dated 24 Oct 2001.
7 Australian Bureau of Statistics, 1998 data.

Telstra’s Centre for Accessibility is part of the Human
Factors Group of the Telstra Research Laboratories and
was established in May 2001 as a key part of this
commitment. Nearly 19 per cent of the Australian
population has some kind of disability’ and according to
Dr Rob Pedlow, Centre Leader, it’s the personal stories like
Sara’s that are truly rewarding.

The approach to accessibility is to make the Internet work
for all people, including people who are blind, vision
impaired, deaf, sound impaired, people with limited use of
their hands and arms, people with no fingers, and people
with motor and cognitive disabilities. Various adaptive
technologies enable a variety of people to use the
Internet - such as Joe’s screen-reader which is a piece of
software that uses a speech synthesiser to read out the
information - to access online information.

Studies have also found that the number and severity of
limitations tend to increase as people age, for example
changes in vision, hearing, memory, or motor function.
And according to participants in independent research
studies, aging-related conditions can be accommodated
on the Web by the same accessibility solutions used to
accommodate people with disabilities.’

Currently, the Centre for Accessibility is developing W3C*
(world wide web consortium) accessibility standards for
Telstra’s own Web pages. Telstra’s Mathew Mirabella is a
member of the W3C Web Content Accessibility Guidelines
Working Group - an international group with members
from many corporations and universities. This has
enabled the Centre to input into the internationally
recognised standards and specifications body for the
emerging Internet.

For more information on the Accessibility Centre’s
continuing activities, as well as an opportunity to look at
a Web site that conforms to W3C guidelines, visit:
www.telstra.com.au/accessibility

8 Source: Australian Bureau of Statistics, 1998 data.
9 Registered trademark of Massachusetts Institute of Technology,
a Massachusetts Corporation.
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A real-market, testing environment for cutting-e‘dge

broadband applications and services.
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The Launceston Broadband Project (LBP) is a joint The trial group is comprised of Launceston residents and
initiative between Telstra and the Commonwealth small business owners who are ADSL subscribers. In
Government which provides $30 million in funding over addition to the trial customer base, the Project

five years in order to establish a real-market testing encompasses a Telstra R&D laboratory based in
environment for broadband applications and services. Launceston (called ‘B-eLab’) and a business development

fund provided by the Commonwealth Government to seed
the creation of new broadband and online applications by
Tasmanian companies.

Trial members in Launceston are the first in Australia to
assess certain in-development and proof-of-concept
online applications, specifically developed as part of this
initiative.

The project enjoys excellent support from local
government, the community and the IT industry.

13




The new technology environment will
effectively open our networks and platforms to the IT
industry...

Pervasive Computing

Services Services

Lavnceston
Broodband Project

Sun Microsystem’s Sun ONE is a middleware platform
that addresses the needs of managing and configuring
I g such devices, integrating seamlessly both desktop
: f computers and non-traditional devices. Sun ONE will
form the basis of Telstra’s common online technology

platform, Telstra.One.

Telstra’s CEO, Ziggy Switkowski has said that: “The new
technology environment will effectively open our networks
and platforms to the IT industry for the development and
hosting of the customer applications of the future.
Together with Sun, we will aim to fast track the
development of compelling customer applications and
services, driving the take up of wireless and broadband in
the markets we serve. We expect this to be a tremendous
boost to technology innovation in Australia.”*

The B-eLab’s primary interest in Sun ONE is as a
development platform to evaluate applications across
various devices in combination with broadband ADSL,
wireless gateways (e.g. 802.11b) and mobile networking
technologies (e.g. GSM, GPRS, Bluetooth).

Combining these into a seamless Wide Area Network is
a challenging undertaking. Delivering seamless
connectivity and content across multiple network and
device combinations is a significant challenge.

10 Extract from Telstra media release (Telstra’s leadership keeps Australia at
technology forefront) dated 29 July 2002.




General

THE LAUNCESTON BROADBAND
PROJECT

Bringing us all together; the eLaunceston Community Portal

With its specific focus on the Launceston community, eLaunceston provides an ideal environment in which to explore
the impact of localised content on the immediate community. The portal, along with Telstra’s hosting infrastructure
and experience, aims to provide great value to the community - an essential goal of the consultative group drawn from
local stakeholders.

Local management of the portal affords greater exposure to everyday Internet usage and user preference, boosting our
understanding of customer demands, and informing and influencing strategic planning.

‘l:"—.r
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Telstra Develops Additional Feature to be used
with Microsoft” Outlook

...eLaunceston

provides an ideal
environment in which to
explore the impact of
localised content

on the immediate

community...
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Consists of 3.1 million kilometres of
telecommunications fibre.

Manages around 30 million calls across the
network every day

Around 130,000 customer service enquiries are
managed each day (equates to over 47 million
per year).

Over 9 million business & residential lines in

operation.

Over 10 million, basic access lines in service
(including more than 1 million domestic
wholesale customers).

Over 850,000 directory assistance calls per day.

Telstra established a Regional Networks
Taskforce — with a value of $187 million - to
improve the reliability of rural telephone services.

1,290 rural exchange upgrade programs
completed.
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INTERACTIVE TV

Broadcasting of Digital TV has already started in
Australia. Satellite-delivered TV has been digital for some
time, and cable TV can be expected to be digital from
2004. Digital TV allows greater quality pictures and many
more channels. With the provision of a suitable return
path it also allows other data to be sent both to and from
the digital Set-Top Unit (STU).

This opens up the possibility of a whole range of
interactive applications. Many of these may be connected
with the television programs, such as participation in quiz
shows or instantly purchasing items as they are
advertised. Other interactive applications will function
entirely in their own right.

Such a system opens the possibility of new services by
which customers could control the Telstra services to
which they subscribe. They could also request new
services, pay their bills, access their email or send and
receive messages.

The television environment allows for much richer
presentation of information than a voice system does
over the telephone, but several unique constraints apply.
The TV screen resolution is much lower than that of a PC,
the memory and processing power of an STU is much less
than that of a PC and most importantly, an STU remote

control cannot easily be used to issue complex and
lengthy commands. Telstra Research Laboratories (TRL)

is applying both its technical and human factors expertise
to these problems.

Although interactive TV is in its infancy in Australia, TRL
is experimenting with prototype systems and has already
had services running in the laboratory for exchanging
SMS messages with mobile phones, accessing chat
sessions on telstra.com® and displaying information from
the telstra.com website - all correctly formatted for best
presentation on the TV screen.

Much of the work undertaken at TRL has involved
achieving an understanding of the different ways people
relate to and use their television sets. TRL’s Human
Factors teams have studied the nature of the human/TV
interface, including work on application look and feet,
development of a style guide to ensure consistency
between applications, and focus group studies to obtain
real data on real users under tightly controlled conditions.

®  Registered trademark of Telstra Corporation Limited.



VIDEO ON DEMAND

The concept of receiving videos on demand through the network is not new. However for years now it has been a source of
frustration for both users and potential providers and so the concept has not become a reality. Telstra Research Laboratories
(TRL) has been actively involved in the development of the video on demand concept and has solved, in past years, a number
of the impeding technical problems.

TRL has developed sophisticated cost models which allow Telstra to assess options based on a variety of different network
environments, different devices in the home and different video qualities. These developments are constantly reviewed on the
basis of new technologies, new commercial products and new techniques that may make the commercial implementation of
Video on Demand services possible. These include techniques that will allow management of digital rights to protect against
piracy and ensure legitimate distribution of the content.

Days of Heaven

These models will help Telstra determine when the
commercial environment is right, and position it to
quickly respond and provide the infrastructure to support
the heavy demands that this service will place on the
networks, as well as keeping the price to the customer to
a minimum.

TRL is also identifying all the potential service
opportunities in this area, including retail and wholesale
business, home consumers, and industries such as the
hospitality industry.

19




QUALITY DIGITAL PICTURES AND AUDIO

There is an increasing demand for quality digital audio and video signals to be made
available over networks. The user’s perception of the value of audio/visual services will
be greatly influenced by the signal quality. This is why Telstra Research Laboratories
(TRL) is using its knowledge and experience in the digital representation of image,
video and audio, to constantly monitor and test advances in the field.

TRL tests many different types of picture with a range of different types of compression
methods, both proprietary and based on international standards like MPEG-2 and
MPEG-4. Greater quality might be achieved at a given bit rate or the rate might be
reduced while still maintaining a given quality.

Understanding the delivered quality of a signal is a
complex process. The quality of a received video signal
after compression and decompression depends very much
on its origins and what is in the picture. Things like the
amount of fast motion, the depth of fine detail, the
amount of noise and the source of the original - either
film or TV camera - are ail factors that influence the
quality of the picture in the compression/decompression
process.

The network carriage, including any packet loss or
congestion, also has an effect on a received video or
audio service. Network performance can be characterised
and directly related to the experience a customer may
have when streaming audio or video content.

TRL assists to dimension Telstra’s networks in such a
way that they can support future services as necessary
without having expensive, unused capacity. TRL also
advises when new services can become technically or
economically possible - enabled by advances in
compression and streaming technologies.
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