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TELSTRA RESEARCH LABS 
SO YEARS OF INNOVATION 

Telstra Research Laboratories (TRL) is a significant part of the Consisting of about 300 staff, Telstra Technology's TRL is gathered together some of our achievements over the past 
company's proud tradition of being a leader in developing home to many of the company's high achievers, working in an year to give you a peek into the future. 
today and tomorrow's technology solutions. For the past 80 
years, TRL has focussed on innovation and commercialisation, 
as well as capturing visionary ideas for the company. 

environment that stimulates their creativity. 

To celebrate TRL's 80th anniversary and the public release 
of New Horizons - TRL's showcase magazine - we have 

To view more of TRL's achievements, 
Horizons publication online from 1 
www.telstra.eom.au/trl/index.htm 

visit our New 
September at 
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Mobile phone technology has 
been embraced by most 
Australians and it is now hard 
to imagine doing business or 
conducting a social life with 
out a mobile phone. Tradi 
tionally mobile phones were 
just used to make voice calls, 
but now we have the ability to 
send text messages and ring 
tones across the mobile net 
work. We can even use the 
mobile phone as a radio, and 
more recently, communica 
tion has been extended to 
include other machines, 
giving users the ability to 
download emails from their 
laptop using the mobile phone 
as a modem. 

Andrew Scott, Leader of the 
Telstra Research Laboratories 
(TRL) mobile services group, 
says that the mobile phone is 
not just limited to interperson 
al communication. Exciting 
developments now allow the 
mobile phone to interact with 
machines in a different way. 
"Mobile Commerce, or m 
Commerce, provides a new 
way to pay for goods and 
services with your mobile 
phone, and it is a concept that 
we believe will revolutionise 
the way mobile phones are 
used in Australia." 
m-Commerce helps over 

come issues for both the ven- 

MOBILE 
ABOUT A 

dor and the purchaser such as sage, reminding that the park- Commerce machines as needed. 
vandalism, coin collection, and ing bay is about to expire'. Customers can communi- 

finding the right change at the In order to support seen- cote with the machines either 
right time. arios like this, TRL has devel 

oped a generic vending proto- 
through the network and a 
keypad on the payment de- For example, a mobile phone 

can be used in- 
stead of coins to 
pay for things 
such as parking 
meters and goods 
from vending ma 
chines. These de- 

"A customer moy poy for goods and services by 
. activating the infra-red function on their moblle phone and 

pointing it at an appropriatelg equipped machine/' 

velopments are currently being 
trialed. If eligibility criteria for 
the trial are met, the purchase 
price appears on a subsequent 
Telstra phone bill. A customer's 
mobile phone has the poten 
tial to become a personal pay 
ment device, as essential as 
the credit cards and cash. An 
added bonus of paying for the 
parking meter with a mobile 
phone could be that the cus 
tomer receives an SMS mes- 

col that connects a network of 
m-Commerce machines, such 
as parking meters, to a central 
m-Commerce platform. None 
of the existing standards for 
vending were sufficiently flex 
ible, so a new protocol was 
needed. The resulting proto 
col supports machines from 
petrol pumps to golf-ball 
vending machines, and will 
allow Telstra to support new m- 

vice or via the infra-red func 
tion on their mobile phone. 
Currently the infra-red capa 
bility on the mobile phone is 
used to turn the phone into a 
wireless modem for use with a 
laptop. However, as Andrew 
points out, "the infra-red 
interface in a mobile phone is 
capable of much more than 
simply providing a connec 
tion to the Internet." 
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PHONE 
REVOLUTION 
A customer may pay for 

goods and services by activat 
ing the infra-red function on 
their mobile phone and point 
ing it at an appropriately 
equipped machine. The ma 
chine detects the infra-red 
signal, and uses it to connect 
- through the customer's 
phone - back to a central rn 
Commerce platform. When 
the platform has authorised 
the transaction, it sends a 
notification back through the 
infra-red path to the machine, 
signalling it to proceed with 
the transaction. 

Since the machine uses the 
customer's phone, it does not 
need to communicate with 
the mobile network directly. 

, This means that it is possible 
for the m-Commerce function 
to be added to certain exist- 

• ing machines in a cost-effec 
tive manner. Also, since infra 
red operates along a line-of 
sight, the customer may spec 
ify what machine they want 
to use by simply pointing 
their phone at it. Another 
benefit is that no numbers 
need to be dialled, reducing 
the complexity and time 
taken to use the service. 

Further improvements in 
the future to the m-Commerce 
service may involve Blue 
tooth, a radio frequency alter- 

native to infra-red that is cur 
rently available in some new 
mobile phones. There are 
limitations in sending data 
across the infra-red frequen 
cy; it is directional and needs 
a direct line of sight. Blue 
tooth uses radio waves rather 
than light, so there is no need 
to diligently line up the 
devices; all that is needed is 
to be within range. For exam 
ple, from your laptop you 
could dial up your ISP 
(Internet Service Provider) 
using your mobile phone. 

Another exciting applica 
tion of m-Commerce is Mobile 
EFTPOS. Credit and debit cards 
can be used with a mobile 
phone that is fitted with a 
special EFTPOS keypad and 
card-swipe attachment. The 
Mobile EFTPOS connects 
through the wireless mobile 
network. It offers a payment 
option when there is no land 

continued on page 4. 
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~ng on the crest of the 
TECHNOLOGY WAVE ••• 

Our prediction is that broadband and wireless data 
will have the most impact on the online experience. 

In the last five years we have lived through the Internet and the 
dot corn boom and bust. Despite the tech wreck, the techno 
logical 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 on line, using 
the Internet daily in our personal and business lives. 

There is nothing quite like the communications industry, in 
terms of sheer impact it has 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. Devices will pro 
gressively become IP (Internet Protocol) enabled ... cameras, PCs, 
mobile phones and digital TVs will all be connected. 
While all this technology is great, at the end of the day it is 

only a means to an end. The end in this case will be to offer richer 
multimedia communications to human beings who are separated 
by distance; to allow businesses to deliver better service to their 
customers while achieving greater productivity; to enable us to 

continue on a journey of life long learning with all the informa 
tion we need at our fingertips; to be entertained in the way we 
choose as individuals as opposed to being part of a herd; to be 
healthier and safer in our daily existence. Such visions make 
R&D truly exciting and we at TRL will continue to play our part 
in this ever changing communications industry. 

In TRL's 80th anniversary year, I hope you enjoy reading 
about the interesting projects we have been developing. 

Dr Hugh Bradlow 
ChiefT echnology Officer 
Managing Director, Telstra Research Laboratories 

Location enhanced 
information services ~mr-r ... , 

"Find me the nearest chemist." 
Incorporating location technology to find 
products and services via SMS easily. 

The mobile phone is becom 
ing much more than a voice 
communication tool for people 
on the move. Customers are 
eager to access content from 
databases, such as the Yellow 
Pages® - via the enormously 
popular Short Messaging 
System (SMS) medium - but 
the challenge for Telstra has 
been how to deliver high value 
information over such a limit 
ed interface. 

Telstra Research Laborator 
ies has incorporated location 
technology in order to provide 
a way of quickly and easily 
accessing relevant informa 
tion via SMS. The result is a 
prototype service - SMS FIND. 

SMS FIND will allow users 
to search for facilities and 
services either in their current 
vicinity or in another nominat 
ed area. The search term, e.g. 
'chemist', is sent to SMS FIND, 
which matches the request to 
a database and responds via 
SMS with the chemists closest 
to you. Or 'florists hompton' 
lists the florists in Hampton. 

Users should be able to 
quickly find health services 
such as doctors or chemists, 
entertainment and eating 
venues such as cafes and 
restaurants, or retail facilities 
such as petrol stations and 
florists. 

• Registered trademark or Telstra Corporation Limited. 
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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 tel 
evision 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. 

Customers could potentially control the Telstra services to 

I 
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which they subscribe: requesting new services, paying bills, 
and accessing email to send and receive messages via the TV. 
The television environment allows for much richer presen 

tation of information than a voice system does over the tele 
phone, but several unique constraints apply. The TV screE!n 
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 Re 
search Lcborctories (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 mes- 

. . . . . . . . . . . . . . . . . . . . . . . . .. " . . . . . . 

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 con 
cept and has solved, in past 
years, a number of the imped 
ing technical problems. 
TRL has developed sophisti 

cated cost models which allow 
Telstra to assess options 

based on a variety of different 
network environments, differ 
ent devices in the home and 
different video qualities. These 
developments are constantly 
reviewed on the basis of new 
technologies, new commer 
cial products and new tech 
niques that may make the 
commercial implementation 
of Video on Demand services 
possible. These include tech 
niques that will allow man 
agement of digital rights to 
protect against piracy and 
ensure legitimate distribution 
of the content. 

These models will help 
Telstra determine when the 
commercial environment is 
right, and position it to quickly 
respond and provide the infra 
structure 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 opportu 
nities in this area, including 
retail and wholesale business, 
home consumers, and indus 
tries such as the hospitality 
industry. 

sages with mobile phones, accessing chat sessions on tel 
stra.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 achiev 
ing 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 feel, development of a style guide to 
ensure consistency between applications, and focus group 
studies to obtain real data on real users under tightly con 
trolled conditions. 

e Registered trademark of Telstra Corporation limited. 

Potentially amazing time-savings 
: in creating prototype natural speech 
· application. 

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 environ- 

ment (IDE) for developers to rapidly create 
• and deploy complex and high quality natu- 
• ral language speech applications - using 
• innovative mapping techniques and an inte- 
• grated graphical environment. 

Natural speech applications enable people 
• to interact with a system by speaking natu 
' rally. 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 

f •• Trademark of Telstra New Wove Pty limited. 
2 Patent applications filed by Telstra New Wave Pty limited. 
J This comparison was commissioned by (TRL). 

graphical objects to the VoiceXML speech 
application scripting standard, and an inte- • 
grated graphical development environ- • 
ment'. 

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 pro 
totype 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 develop- • 
ment companies. The team is working on an • 
updated version of the product. 

. . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . 



• WLAN security 
: 'sniffer' tool 
• • • • 

Fault finding at the microelectronic and 
board levels plays an invaluable role in resolving 
difficult hardware problems. 

Operational problems with 
equipment can be costly, com 
plex and hard to identify. 
Often it is hard to ascertain 
whether or not the equipment 
is at fault, or even if the fault 
can be adequately resolved. 
Telstra Research Laborator 

ies' (TRL's) failure analysis 
group specialises in fault find 
ing at the microelectronic 

(individual chip) and board 
levels, and plays an invaluable 
role in resolving difficult hard 
ware problems. 

Failures often result from 
the harsh environments in 
which equipment is used. 
Payphones are an example of 
a product that experiences a 
hard life in the field. As an out 
door, remotely located unit, 

the payphone must contend 
with lightning, temperature 
variations and vandalism. TRL 
has provided many solutions 
to past and current problems 
with payphones, the most 
recent ranging from lightning 
damage to fraud schemes. 

Another example of a relic 
bility problem tackled by TRL 
is the phenomenon of zinc 

whisker growth from electro 
plated surfaces near electronic 
equipment. This phenomenon 
has become the scourge of the 
electronics industry. When 
these virtually invisible con 
ductive filaments grow, break 
off and become airborne, they 
can impact on sensitive elec 
tronic circuitry resulting in 
equipment outages - with no 

apparent cause. 
TRL has been providing risk 

assessments and recommen 
dations to private industry as 
well as to other groups with 
in Telstra and has designed, 
developed and patented an 
airborne whisker detector to 
aid investigations into equip 
ment outages. 

THE MOBILE REVOLUTION 

... from page 1 
line, e.g. in a toxi; or at move 
able markets. 
Just when you think that 

mobile phones can do about 
as much as they can, Andrew 
says that TRL believes there is 
still an enormous amount of 
growth in the development of 
the technology. "To make this 
growth more relevant to our 
customers' needs, TRL's mobile 
services group extensively 
consults with customers. The 
information we gather from 
these consultations then 
influences and impacts on the 
design and delivery ofTelstra's 
new products and services. 
What is important to us is the 
consideration of how cus 
tomers can better use the 
product or service to better 
integrate it into their lives." 

Users may soon be able to 
wirelessly download software 
for games and instant mes 
saging onto their mobile 
phones, making them more 
like PCs. Mobile phones as 
computing devices are, of 
course, more limited in terms 
of screen size, keypad, memo 
ry and processor speed than 
·PCs. TRL is working with these 
challenges and aiming to 
solve the associated problems 
in order to enhance customer 
experience and make possible 
an exciting new wireless soft 
ware market. 

In the Longer term TRL is 
researching the impact of 
Internet Protocol (IP) technol 
ogy on cellular networks, 
which may . be optimised to 
evolve into more cost-effec 
tive, general purpose, wireless 
data networks that may carry 
voice as well. 
"It's great to be involved at 

the cutting edge of mobile 
phone technology," Andrew 
says. "To be a part of some 
thing that changes so quickly 
and makes such a big differ 
ence to the way people com 
municate." 
"Originally mobile phones 

were the size of a briefcase, 
used only for talking to oth 
ers, and their users were 
ridiculed. Ten years later, they 
can be as small as a match 
box and as varied as wrist 
watches; they are used for 
talking, texting and even stor 
ing birthdays. Around a bil 
lion people worldwide use a 
mobile phone as an integral 
part of their daily lives. It's 
exciting to think about what 
mobile phones will be like in 
another 10 years." 
1 There Ore certain circumstances in which o 
customerwill not receive the $MS, such as the 
mobile phone is switched off, they ore not 
within o mobile coverage area, or their inl>ox 
is full. In such coses Telstra would not send 
the message beyond the meter expiry time. 


