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Vice-Chancellor's Welcome | ANU Research | About Canberra |

The Australian National University is unique among its 

contemporaries as the only Australian university established by an 

Act of Federal Parliament, in 1946. It is also one of Australia’s most 

research-intensive universities, with a high ratio of academic staff 

to students. 

The University campus has over 200 buildings and occupies 145 

hectares adjacent to the city centre of Canberra. 

The University also has smaller campuses: 

� Mt Stromlo Observatory (west of Canberra)  

� Siding Spring Observatory (near Coonabarabran, western 

New South Wales (NSW))  

� North Australia Research Unit (Darwin, Northern Territory)  

� Kioloa (coastal campus near Bawley Point, on the NSW South 

Coast) 

Some interesting facts and figures about our unique 

University: 

A recent independent quality review of the University found it 

ranked among the world’s best research universities, with 77 per 

cent of external assessors ranking ANU as one of the top 50 

universities in their field in the world — including 44 per cent who 

rated ANU in the world’s top 25 universities. 

The Shanghai Jiao Tong University Institute of Higher Education’s 

Academic Ranking of World Universities has ranked ANU ahead of 

every other university in the Southern Hemisphere two years in a 

row. 

ISIHighlyCited, a ranking of researchers who have made 

fundamental contributions to their disciplines in the last 20 years, 

identifies 21 ANU researchers among the 50 Australians at the top 

of their field. 

  

ANU has more Federation Fellows – lucrative fellowships awarded 

by the Australian Research Council – than any other Australian 

university. 

ANU has more members of the Royal Society - the world’s oldest 

scientific academy - on staff than any other Australian university. 

The University has 13,487 students, representing 94 countries. 

  

ANU has around 3,600 staff. 

  

There are more than two million volumes – and one of the largest 

collections on the Asia-Pacific outside of the region - in the 

University’s libraries. 

  

A “green” campus, ANU has more than 10,000 trees within its 

grounds. In 2003 the University was awarded the Silver 

Greenhouse Challenge Award at the annual Australian Engineering 

Excellence Awards, placing it second of 800 signatories. 

  

The oldest building on campus is Old Canberra House, built in 1913. 

It currently houses the Humanities Research Centre and Centre for 

Cross Cultural Research, but was once home to the British High 

Commission. 
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Summer research scholar program 

 
 

Come to the ANU College of Engineering and Computer 
Science and enjoy 8-12 weeks of study on an exciting 
research project. Take advantage of the chance to work 

with some of the world’s leading engineers and computer 
scientists at ANU and NICTA and you will also receive: 

� Full board at Burgmann College from November 

until February  

� A weekly tax-free allowance of $135 

� Return travel to Canberra 

Closing date for applications: 31 August  

How to apply 

Offer is open to Undergraduate and Honours students who 
are currently enrolled at a university in Australia or New 
Zealand. Under some circumstances, other students who 
have been accepted into an ANU higher degree starting 
the following year, may be eligible to apply.  

Professor Bob Williamson, Chair of the College Research Committee 
says: "The summer scholar program is an ideal opportunity for you to 
try your hand at research if you are thinking of possibly studying for a 
PhD. There are two key decisions you need to make - your choice of 
supervisor, and the project. The projects are grouped and described 
within our research themes below. 

"You should do your homework on your supervisor - look up their 
home page; look up the papers they have written and the impact 
they have had (Google Scholar). Think about your supervisor as a 

mentor, not only for their academic credentials, but also for what 
they can bring to you in terms of life skills and their other interests. 
You can learn a lot from a homepage! 

"If you are in to 'do-it-yourself' and have an idea for a research 
project, then you can create your own. You will need to be 
knowledgeable and creative, and capable of independent thought - 
all the attributes that make good researchers - to convince us that 
your project is worth pursuing. Again, do your homework first; check 
out the researcher as your potential supervisor by looking up their 
home page and discovering their research interests before preparing 
your one page proposal. And make sure you present a high-quality, 
well written proposal. A summer scholarship with one of our world 

class researchers will be of enormous value to you in a future 
research career. 

"Whether you choose an exisiting project, or create your own, I wish 
you the best of luck!" 

Choose Your Own Project 

Can't find what you are looking for? Then search our website.  
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Research Themes 

The College arranges its research and teaching into five themes. Summer research projects 
are organised within these themes. 

 
 

 
 

 
 

 
 

Cooperative Systems 

Complex ICT systems with the capability to coordinate and cooperate in 
serving society’s needs. 

Includes projects on: programming languages, software architecture, 

virtual machines, swarm robotics, sensor networks, telecommunications 

and wireless signal processing  

Energy and Environment 

Harnessing natural phenomena like solar and wind for sustainable energy 
production through a systems engineering approach. 

Includes projects on: solar cells  

Future Materials 

Developing materials for applications to the human, biological and 
manufacturing systems of the future. 

Includes projects on: nano technology  

Thinking Systems 

Exploiting computational intelligence, and building systems that have 
human-level intelligence. 

Includes projects on: logic, AI, machine learning, games, diagnosis, 

planning, computer vision, robotics, data mining  

Trust and Security 

Storing, processing and communicating sensitive information, and 
guaranteeing trust and security. 

Includes projects on: digital forensics, internet intrusion detection  

Copyright | Disclaimer | Privacy | Contact ANU  

Please direct all enquiries for this website to: Webmaster  

Page authorised by: Director and Dean, CECS  

Page last updated 15 January, 2008. Page viewed 10177 times. 

The Australian National University 
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Statistical Machine Learning Group 

We develop techniques which can learn from 

data in a flexible and nonparametric fashion. 

This approach combines classical signal 

processing, statistics, pattern recognition, 

information theory, and artificial intelligence in 

a powerful way.  

Organisation 

The Statistical Machine Learning Group is part of the Computer Sciences 

Laboratory in RSISE at the ANU and part of NICTA, Canberra, Australia. Most 

members of the SML group are part of RSISE and NICTA.  

Research 

An important component of an intelligent system is its ability to adapt to 

differing user needs and environments. The Statistical Machine Learning 

(SML) program researches methods of creating intelligent devices with the 

ability to learn. Ultimately, the aim is to build intelligent systems that adapt to 

user needs without needing a programmer to encode rules about how to act.  

The systems researchers are constructing collect data from their environment, 

extract knowledge from data, and respond in an intelligent manner. The SML 

program focusses on research that can lead to products, processes and 

mechanisms that are increasingly usable; that hide sophisticated and complex 

processes behind simpler interfaces; that make use of information in vast 

databases; and that adapt to different environments and users.  

For example, researchers are working to develop systems whereby devices 

are able to learn how to recognise a user's voice or handwriting. These 

devices should learn how their environment works by analysing and 

understanding large sets of data. They should also learn how to interact with 

their environment in order to reach the objectives they have been assigned.  

The primary areas of interest to the program are 

� kernel methods and statistics;  

� rapid stochastic gradient methods;  

� reinforcement learning and planning;  

� information theory;  

� bioinformatics.  

See sml.nicta.com.au/ for a more detailed description.  

Education 

� PhD Theses  

� Teaching  

� Honours/Summerscholars Projects  

� Reading Group  

Prospective PhD Students 

We are always looking for good PhD candidates with interest in Machine 

Learning. Possible backgrounds are an honor's or master's degree in physics, 

mathematics, computer sciences, or related field. Application forms are 

available online from the Australian National University. Please have a look at 

the ANU and NICTA Education pages for further details. It is an advantage for 

applicants to contact potential supervisors before submitting the form. Any 

SML researcher may be considered as a potential supervisor for this purpose. 

Have a look at their projects for further details. The PhD will be awarded by 

the Australian National University, with NICTA possibly paying a top-up 
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scholarship. The PhD program is 3-4 years. Note that scholarships for non-

residents of Australia are very difficult to get, and you would typically need a 

couple of relevant and high quality publications in the area already, or 

excellent results from a top university Masters degree.  

Some Projects 

Besides the official SML/NICTA projects, there are many other projects in 

which SML is involved. A good way to find out is to go to the list of people, 

and from there to the reseacher's homepages.  

Contact - Academic Staff 

� Bob Williamson, CSL Professor and NICTA Scientific Director  

� Alex Smola, CSL Adjunct Professor and NICTA Program Leader, [apply]  

� Marcus Hutter, CSL Associate Professor, [apply]  

All SML People 

See sml.nicta.com.au/People for an up to date and quite complete list of SML 

people and their research interests.  

Links 

� Machine Learning Summer School (MLSS-2008)  

� The Statistical Machine Learning Group (SML) is part of  

� the Computer Sciences Laboratory (CSL) is part of  

� the Research School of Information Sciences and Engineering (RSISE) 

is part of  

� the College of Engineering and Computer Science (CECS) is part of  

� the Australian National University (ANU), and part of  

� the National ICT Australia Ltd (NICTA).  

� NICTA's Statistical Machine Learning website  

� UCI KDD Archive  

� UCI Repository  

� IMLS: The International Machine Learning Society  

� PASCAL: Pattern Analysis, Statistical Modelling and Computational 

Learning  

� COLT: Computational Learning Theory  

� Wikipedia about Machine Learning  
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Statistical Machine Learning program

We develop techniques which can learn from data in a 
flexible and nonparametric fashion. This approach 
combines classical signal processing, statistics, pattern 
recognition, and artificial intelligence in a powerful 
way.

 

Introduction

An important component of an intelligent system is its ability to adapt to differing user needs and 

environments. NICTA's Statistical Machine Learning (SML) program researches methods of creating 

intelligent devices with the ability to learn. Ultimately, the aim is to build intelligent systems that adapt to 

user needs without needing a programmer to encode rules about how to act.

The systems researchers are constructing collect data from their environment, extract knowledge from 

data, and respond in an intelligent manner. The SML program aims to develop ICT products, processes 

and mechanisms that are increasingly usable; that hide sophisticated and complex processes behind 

simpler interfaces; that make use of information in vast databases; and that adapt to different 

environments and users.

For example, researchers are working to develop systems whereby devices are able to learn how to 

recognise a user's voice or handwriting. These devices should learn how their environment works by 

analysing and understanding large sets of data.&nbsp; They should also learn how to interact with their 

environment in order to reach the objectives they have been assigned.

The primary areas of interest to the program are kernel methods and statistics; rapid stochastic gradient 

methods; reinforcement learning and planning; and bioinformatics.

Kernel Methods and Statistics

Kernels Methods are systems that describe similarities between objects, for example, the similarity of two 

faces or the similarity between the pen strokes used to write a letter or character. The resulting 

information is used to find efficient methods of identifying a person (in the case of face recognition), or a 

digit (in the case of optical character recognition). Kernel methods provide some unique ways of detecting 

unusual and novel items in a set of data.

Support Vector Machines (SVMs) is a method of classifying data using convex optimisation methods. In 

particular, text classification, optical character recognition, bioinformatics, and natural language 

processing.

Rapid Stochastic Gradient Methods

Gradient descent methods provide the engines that drive much machine learning. To cope with the flood 

of data we find ourselves in today, it often becomes necessary to approximate gradients from subsamples

of data. Unfortunately the noise this introduces into the gradient is not tolerated well by the classical 

gradient methods - with the exception of steepest descent, which however is very slow to converge.



  

We have used local step size adaptation to accelerate the convergence of stochastic gradient descent, 

culminating in our recently developed stochastic meta-descent (SMD) algorithm. SMD not only tolerates 

noisy gradients, but approaches the rapid convergence of a seond-order method at low computational 

cost, allowing us to scale the algorithm to extremely large optimization problems.

Reinforcement Learning and Planning

Programming a machine to achieve complex tasks requires a considerable investment of resources. 

Reinforcement learning (RL) aims to create machines that program themselves to achieve specific goals. 

The designer defines goals with reward signals, which reinforce the desired behaviours of the machine.

The study of planning involves learning by way of models that describe a particular problem. Learning 

refers to behavioural learning by trial and error. The algorithms employed in learning and planning must 

consider the fundamental randomness of nature and, therefore, that actions do not always have 

predictable outcomes.

Applications include robotics, operations planning, resource management, logistics, and operation 

research.

Document Analysis and Understanding

The information revolution has led to an the explosive growth of unstructured documents available for 

analysis. Much information is also available in the context of law enforcement and intelligence scenarios. 

Such abundance can lead to a glut, meaning there is a need to understand the raw information and 

transform it into usable knowledge. Analysis and understanding will be accomplished via methods based 

on natural language processing and state of the art non-parametric statistics, such as kernels on 

structured data, Conditional Random Fields (CRFs), and low-dimensional data representation.

Bioinformatics

We concentrate on applications of machine learning techniques for building predictive models for 

determintaion of phenotype from genomic profiles. Moreover we work on methods for diagnosing cancer 

based on DNA microarray measurements.
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ABOUT NICTA  

National ICT Australia (NICTA) was established in 2002. We are a national 

organisation with five laboratories in four cities: Melbourne, Sydney, Canberra 

and Brisbane. 

Our objective is to become a world-class Research Institute and Centre-of-

Excellence in science and innovation. NICTA brings together many of 

Australia’s and the world’s top researchers in ICT. 

NICTA uniquely combines excellence in research, education, 

commercialisation and collaboration. 

 

We work in close collaboration with industry and other research institutions to solve problems and make breakthroughs in ICT which 

can be put to use for public benefit. 

NICTA is an important part of Australia’s innovation system and seeks to generate new opportunities for Australian industry. Our 

focus is on use–inspired basic research to address the technology challenges facing industry, community, and the national interest. 

View NICTA's 30 second video MPEG-4 (1.5MB) or Windows Media Video (1.3MB) 

NICTA’s Virtual World 2020 Vision 

NICTA is developing its ‘2020 vision’. To see how the future may look and how technology will influence new products and services, 

check out our Second Life presentation to the International Scientific Advisory Group (ISAG) on 30 August this year. 

Quicktime Movie (14MB)    Windows Media Video (18MB) 

ISAG helps generate a long-term strategic vision for NICTA. 

 

Funding of NICTA 

NICTA is funded by the Australian Government through the Department of Broadband, Communications and the Digital Economy 

(DBCDE) and the Australian Research Council (ARC). 

NICTA Research Themes and Business Areas 

NICTA’s Research Themes are the disciplines in which we have strong research capabilities. 

 

Our key themes are: 

Embedded Systems  

Networked Systems  

Making Sense of Data  

Managing Complexity 

 

NICTA’s Business Areas are the market sectors which provide a focus for NICTA’s research activity. 

 

Our key business areas are: 

Biomedical and Life Sciences  

Intelligent Transport Systems  

Safety and Security  

Environmental Management  

Mobile Systems and Services  

Software Infrastructure 

 

NICTA members 

NICTA members include the Australian Capital Territory Government, the New South Wales Government, the University of New 

South Wales and the Australian National University. 

Home   >  About  

news research education business events about people 

marcus
Subscribe : Contact : Sitemap : Printer Friendlysearch enter keywordsHome > Aboutnews research education business events about people

marcus
About NICTAMissionOur ValuesManagementBoardGovernancePublicationsContact DetailsCareers at NICTANICTA Website




