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Ethical and green!
Queen Mary Students’ Union (QMSU) has
been judged to be the second most ethical
and environmentally friendly students’
union in the country out of around 60 that
took part. QMSU was particularly praised
for its coverage of fairtrade products, use 
of environmentally friendly packaging and
recycled materials. 

Computer Science 
rated highly
Computer Science gets 10/10 for resources
and 9/10 for student-staff ratios according
to the Guardian’s University Guide.

Degree in Computer
Science 'pays off’
Computer Science is among the top 
four degrees with respect to lifetime
financial returns. This is according to 
a recent Universities UK report.

Foreign students 
can stay to work
Overseas graduates who, in the future,
obtain a degree, Master's degree, PhD, 
postgraduate diploma or certificate in 
the UK may now be able stay on to work 
for up to a year after finishing. 

For further information visit the UK Visa
Services website www.ukvisaservices.co.uk/

2

Westminster China hearings
Members of Queen Mary played a major 
role in the discussion on collaboration 
in the sciences at the Westminster Hearings
on “China’s economic development and 
the UK” in June. Caroline Quest of Queen
Mary’s Chinese-British Scientific
Collaboration Programme, and Professor
Xiaodong Chen (pictured right), Director of
Electronic Engineering’s Graduate Studies,
were two of the lead presenters in a
workshop on the importance of collaboration
in science and innovation between the UK
and China. 

China is racing ahead in term of innovation
and patent applications. It has been quick 
to apply science to business and spread
scientific knowledge and understanding 
of applications. The UK benefits from a
scientific elite and specialists in this field
think that UK and Chinese scientific
collaborations are the way forward. Caroline and Xiaodong’s presentations, together with 
a third by David King, HM Government’s chief scientist, formed a two-hour session on
Science and Innovation attended by Vice Chancellors, MPs and industry strategists. It 
was part of a whole morning of activities focusing on China’s Economic Impact. 

The Westminster Hearings addressed the successful undertaking of Research and
Development by foreign companies in China and the challenges posed by Chinese
education and innovation to the UK. They were attended by several high-ranking officials
including Liu Mingkang, Chairman of the China Banking Regulatory Commission who gave
the Icebreaker Lecture, Sir William Ehrman, British Ambassador to China and the Rt Hon
Alan Johnson, Secretary of State for Education and Skills. There were three other
workshops aside from the workshop on collaboration in science and innovation. They
focused on the impacts of Chinese students on the UK educational system, the move of
manufacturing and production over to China and the movement of Research and
Development to China.
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Computer Science’s Theory research 
group and its alumni have now obtained 
ten prestigious externally funded full-time
fellowships. This is a better record than
most entire departments achieve and it
reinforces our position as one of the
country’s centres of excellence in 
theoretical Computer Science.

Leading the fellows is Head of the group
Professor Peter O’Hearn who was awarded a

five-year Advanced Fellowship from EPSRC 
in 2003. Last year, Paulo Oliva was awarded
a Royal Society Research Fellowship and
this year two more of the group gained
fellowships (see below) with Dino Distefano
being awarded a five-year fellowship from
the Royal Academy of Engineering and
Hongseok Yang being awarded an EPSRC
Advanced Fellowship.

In the past, Pasquale Malacaria and Paul
Taylor joined the group with Fellowships
they had already been awarded. In addition,
former members of the group Cristiano
Calcagno, Paul Levy and David Pym have
also been awarded fellowships recently.

Research fellowships are highly competitive
and only awarded to outstanding
researchers.

Scalable verification  
Hongseok Yang (below) and Dino Distefano
(right) who were recently awarded
Fellowships are both part of the team
working on Separation Logic (see John
Reynolds, page 6) in the Theory group in
Computer Science. Recent years have seen
a renaissance in automatic program
verification – tools that determine whether
programs are bug-free – based on advances
in the theory of analysis of programs. The
root of software bugs is the size and
complexity of the code that is being written:
the code is so large and complex that it is
impossible to find all bugs with today's
technology. Successful tools such as
Microsoft's Static Driver Verifier can
automatically verify some simple properties
of program components. There is, however,
a fundamental problem: we still do not have
methods that scale to large programs.
Current tools are based on an assumption
that a complete program is available, and
they work over a system's entire global state.
This lack of modularity makes it hard to
scale them to large programs and so
prevents them being widely applicable. 

Hongseok’s research attacks this scalability
problem. He believes that progress in three
directions – localisation, isolation and
generalisation – can lead to much more
scalable analyses. The idea of the first 

two of these is to reduce the cost of
analysing each program component,
while the third aims to ensure that the
analysis results of a component can then be
reused over and over again. Furthermore,
he believes that it is important that the
analysis results of program components are
weaved back together efficiently. He will test
his ideas by developing a new theoretical
framework and prototype verification tools
built upon it. To demonstrate that his
approach really works he will apply them 
to widely used open-source infrastructure
software, such as network software and
operating system components. 

Dino is focusing on the development 
of tools. In particular, a powerful range 
of new automatic tools known as software
model checkers show promise for finding
bugs even in complex software. Dino
believes that recent advances in
mathematical logic will show the way to
approach the problematic features in
modern programming languages, lead to
wider impact for software verification tools
and, eventually, improve common software
used in computer systems. He is focusing
on a class of bugs that today's state-of-the
art tools cannot detect: bugs that involve
complex data-structures with the use of
indirect pointers. Pointers are widely used 
in today's programming languages like C,
which is employed for the fundamental

infrastructure code that powers the Internet
and modern computers. 

Scalability is the core problem in the
automatic verification of software. If
Hongseok and Dino’s work on these
problems is successful, it will have a 
major impact on the use of automatic
techniques for the analysis and verification
of significant, real-world code.

Fellowships of Theory
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Pavel Belov (below), a Research Assistant in
Electronic Engineering’s Antenna Research
Group, has been awarded a five year
EPSRC Advanced Research Fellowship 
to construct materials that bend light the
wrong way. Pavel holds two PhDs – one in
optics and radio-physics, and another in
radio-engineering and electro-magnetics –
and is an expert in analytical and numerical
modelling of electromagnetic structures. He
is especially interested in studying exotic
electromagnetic materials: so called
metamaterials (see right).

Pavel predicts that it is possible to create
lenses with a resolution much smaller than
the wavelength of light. With natural

materials, lens resolution is limited by
fundamental restrictions. For example, 
DVD disc capacity is capped by the
wavelength of the laser used for writing 
the disc. It is currently impossible to focus
beyond the wavelength, thus creating large
laser spots. If subwavelength lenses can be
achieved, the laser spot would be smaller
and optical storage capacity could be
greatly increased. Pavel will be focusing 
on engineering subwavelengths by bending
light the wrong way. In addition to the
optical industry, other immediate
applications of subwavelength imaging are
predicted in medicine, microscopy and
microwave engineering.

Body-centric wireless communication
refers to human-self and human-to-
human networking for medical
applications. These networks use sensors
that are either worn on or implanted in
the body for therapeutic and diagnostic
purposes. This area of research attracts
both academic and industrial interest in
advancing the development of these
sophisticated devices and their
integration with wireless sensors.

Left-Handed Materials (also know as
Metamaterials) are man-made composite
materials that carry electromagnetic
waves in the opposite direction to
conventional materials, which adhere to
the so-called right-hand rule. Research in
the area has significant implications for
current antenna technology by allowing
waves to be focused rather than diverging
outwards. (See also Hao page 22)

Wearable computers and Metamaterials 
Wearable computer systems are becoming smaller and lighter. Afterall, no one wants to
wear a bulky and heavy computer all day. We will soon see a wide range of unobtrusive
wearable and ubiquitous computing equipment integrated into our everyday clothes. In
future wearable computers, the monitor or display might be on a pair of glasses; the
keyboard could be worn on the wrist and the motherboard worn on the waist. As it is
undesirable to use cables to connect these devices, communication will be wireless, using
an antenna. Electronic Engineering's Antenna Research Group is working on solutions to
make this future happen.

Much of the research relies on the Antenna Measurement Laboratory (AML) which is one 
of the most comprehensive measurement facilities in a European university.  The Antennas
group was established in 1968 and has built an international reputation for its research in
the areas of microwave antennas and electromagnetic analysis. The mission statement is
“High Quality Research backed up by High Quality Measurements”. Lead by Professor Clive
Parini, the group focuses on ubiquitous computing technology, body-centric WLANs for
wearable and ubiquitous computing and the theory and application of metamaterials. The
design, fabrication and antenna application of metamaterials (man-made periodic
structures that offer novel electromagnetic properties – see right) is a major activity in the
group with funding from EPSRC, MoD and a Leverhulme Trust Grant. This research
expansion has seen the promotion of Professor Yang Hao (see page p22) and the recent
appointment of Akram Alomainy (see page p22) as lecturer.

Bending light the wrong way
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The engineering foundations of web services
Kohei Honda of the Theory group in Computer Science
has been awarded a grant from EPSRC of over £280,000
for the development of theory and tools to underpin 
e-commerce web services. E-commerce websites are 
a new kind of distributed software application that has
emerged in recent years. Such ‘web services’ are
characterised by the notion that a ‘machine-readable
website’ can provide information to a software application
in the same way that a conventional website provides
information to a human user. Web services thus provide
an infrastructure for the development of applications 
that bring together information and computational
resources. These applications then provide 
a single service to the end-user, such as you or me. 

Web services also completely change the style needed for developing software. As a
consequence, there are many new engineering challenges that must be addressed to
ensure the development of programming methodologies for the delivery of safe, secure and
robust systems. Kohei’s project will build on established theories of communication-based
systems and transfer them to this new arena of web services. The aim will be to provide a
foundation for software development techniques and tools to support successful
programming in this new style.

Five years of 
Distance Learning
The Department of Electronic Engineering 
is celebrating the fifth anniversary of its
Distance Learning operations. The
Distance Learning programme aims to
provide students with a virtual learning
environment where the students feel part
of a community and share an experience
as close as possible to doing the
programme at Queen Mary. Distance
Learning students say that they find the
Electronic Engineering programme unique
and high in quality, and more importantly,
that they never feel that they are on their
own. The programme, which is offered
globally, includes partners in Portugal,
Macao and Hong Kong and is still
growing: Electronic Engineering has just
partnered with St Martin’s Institute in
Malta. 

Antennas to collaborate
with Pakistan
This summer, Electronic Engineering hosted
Shahid Khan, Chairman of the Electrical
Engineering Department of the COMSATS
Institute of Information Technology (CIIT) of
Pakistan. This was a first step in a new
collaboration between the two institutions. 

A major aim of this new collaboration is to
align research so that we can work together,
leading to joint publications. Curricula on
Masters courses will also be aligned to
focus on the research aims of both
laboratories. Students from CIIT will be
coming to Electronic Engineering to
complete Master’s and Research degrees.
This will help create the common ground
for joint research collaborations. Another
key aim is to support relationships with 
the telecommunications and other

information technology industries in both
countries in terms of consultancy and other
services.

CIIT is also looking to use Electronic
Engineering’s vast experience with anechoic
chambers as they install their own Radio
Frequency anechoic chamber. Anechoic
chambers allow researchers to study radio
frequency signals in a controlled
environment where reflections are
suppressed; that is where the only signals
are the original ones. CIIT plans to use this
facility to take advantage of the rapid
developments in mobile services and
networks in Pakistan. Electronic
Engineering has one of the most
comprehensive antenna measurement
facilities in a European university and will
be able to provide contacts and technical 
advice on the implementation and
installation.
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Honorary degree for 
John Reynolds
Queen Mary awarded Professor John C.
Reynolds an honorary degree in June. 
John has made two major contributions to
computer science: separation logic and
polymorphic lambda calculus. John began
his illustrious career as a physicist in the
1950s; there was no computer science
degree at the time. He received his PhD in
Theoretical Physics from Harvard in 1961 
and has held posts at Argonne National lab
in Chicago, Syracuse University and
Carnegie Mellon University, where he is
currently a professor. John stopped off at
Queen Mary for a sabbatical year in
1970/71, when he visited Professor Peter
Landin, another pioneer of programming
languages. This was the beginning of a
remarkably productive period, where John
made striking advances that were years
ahead of their time.

We see uses of computing technology all
around us, in our laptop or desktop
computers, in mobile phones, in airplanes,
and so on. But, what we don't always see 
is that the underlying software is incredibly
complex. Indeed, it has been said that
understanding that a program of any size
actually does what it is supposed to do is
one of the most challenging tasks ever 
to have faced the human intellect. How 
is it that programmers have been able to
produce the enormous corpus of modern
software? We use programming constructs
and thinking tools created by a few brilliant
scientists to conceptualise what is going on
in a program. John Reynolds has given us
amongst the most brilliant of such thinking
tools.

One way to combat complexity is by
abstraction: suppression of detail. This is
essential in all of science, but in computer
science we have created linguistic
constructs whose very purpose is to create
new abstractions: you might call it meta-
abstraction. One striking meta-abstraction is
found in the polymorphic lambda calculus,
created by Reynolds in the 1970s. It
consists of just five constructs, yet is
powerful enough to define many of the data
structures of central importance in
programming. Like many timeless scientific
discoveries, this calculus was invented
twice, by Reynolds and by the logician J-Y
Girard. In the 1970s Reynolds made many
further contributions, including a method of

subtyping which, together with his
polymorphic calculus, provides the
underpinning for modern object-oriented
languages. Another way to combat
complexity is decomposition: breaking a
problem into parts. Again, the very idea is
common, but around the turn of the
millennium Reynolds made another
stunning leap. Computer memory contains
interconnections, called pointers, which
lead to incredibly tangled, spaghetti-like
structures. Everyone thought that pointer
entanglement was just something we had to
put up with. Then, Reynolds discovered a
new logic: separation logic. This logic splits
the pointer-spaghetti of computer memory
into manageable chunks. This provides 
a way to think about massive memory
structures, a little bit at a time. The most
important but most complicated programs,
operating system programs, which were
previously thought unapproachable by
theory, were then seen to posses an elegant
and startlingly simple mathematical
structure. Separation Logic, which Reynolds
has worked on extensively with Professor
Peter O'Hearn in Computer Science at
Queen Mary, has caused great excitement
in both industrial and academic research
labs, and has resulted in a revolution in
computer scientists' views of what can be
done with tools to assist the programmer in
getting their programs right.

For his foremost contributions John
received the Programming Languages
Achievement Award from the Association 
for Computing Machinery in 2003. Beyond
its impact on popular programming
languages, Reynolds’ work demonstrates
without any doubt that computing is
science. 

SeparationFest: 
The Theory group in Computer Science
took the opportunity of John Reynolds’ visit
to organise a workshop on recent
developments linked to John’s and the
group’s work. SeparationFest was a one-day
workshop on Separation Logic and
researchers from HP Bristol, Imperial,
Cambridge University, Microsoft, and
Queen Mary all gave talks. Professor Sir
Tony Hoare, one of the major figures in UK
Computer Science gave the keynote talk on
the links between Separation Logic and his
work on a way of defining languages called
‘Declarative Semantics’. 
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New Computer Science
writer of the year

Paul Curzon (above) of Computer Science 
recently won a prestigious Computer
Science Writing competition. It was
organized by EPSRC (the government
body that funds UK Science research) 
in association with the British Computer
Society, the Institution of Engineering 
and Technology and the Royal Academy
of Engineering. The aim of the
competition was to highlight the human
stories and scientific challenges involved
in conducting research, as well as the
impact of computer science research 
on society and people's everyday lives. 

Paul's winning entry, 'Who Broke my TV?',
describes his EPSRC-funded research
project on human error, which is carried
out in collaboration with University College
London. Computer-based devices are now
everywhere: in our phones, set-top boxes,
our washing machines and radios. Paul
discusses how gadgets could be designed
to be more easy to use if only designers
paid more attention to usability. He argues
that often the poor design of
computerised devices is the reason for
many people believing that they are 
‘no good with technology’. 

Peter Hearty (below), a PhD student in the
Risk Assessment and Decision Analysis
Research (RADAR) group, also won one
of the runners-up prizes with his entry
‘Risky Business’.

The London Excellence
Hub: magic!
Queen Mary has been awarded 
a £300,000 contract to lead a
regional ‘excellence hub’ for 
the capital, supporting gifted and
talented young people at schools
across London. A particular
focus of the Hub’s activity is
students from disadvantaged
backgrounds, and those without 
a tradition of higher education in
their families.

The department of Computer Science
already has a strong record of supporting
talented school students. Professor Peter
McOwan and Paul Curzon have been giving
annual talks for the National Association for
Gifted and Talented Youth (NAGTY) on
artificial intelligence for several years. This
two-hour workshop covers questions such
as: what is intelligence? Can a computer

ever be considered intelligent? How would
we know if we met an intelligent computer?
It ranges across the inter-disciplinary mix of
Computer Science, Biology, Psychology and
even Philosophy that comes together as
Artificial Intelligence.

This year Peter and Paul also gave a three-
hour Computer Science Magic Show for
NAGTY students. This full-house show
involved the pair doing a series of real
magic tricks that link to computer science.
The audience was challenged to try and
work out how each was done. The magic
tricks were then discussed together with its
link to Computer Science. The links ranged
across topics including formal proof, the
way information is sent across networks and
even medical tomography. In each case,
working out the magic trick led to an
understanding of the related computer
science behind it. Feedback for the show
was extremely good and all suggested they
would recommend it to others. 
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The Big Draw
Pat Healey of Computer Science and Greg
Elgar of Biological and Chemical Sciences
were awarded a grant from the Wellcome
Trust Arts Award scheme. It funds projects
that investigate biomedical science and its
social contexts. The project ‘Drawing Things
Together: Using artistic practice to explore
complex developmental pathways’ featured
in the Big Draw East 2007 event held in the
Octagon in September. It draws on Pat’s
interests in the links between performance
and computer science and his previous work
on ways people are able to communicate
music using drawing.

The Big Draw is the annual showpiece of 
the Campaign for Drawing. The campaign
has a simple aim: to get everyone drawing
and to show that drawing isn’t something 
that need be done in private: it can be an
enjoyable public activity that can also have
serious uses.

Pat and Greg’s unique project explores 
the similarities and differences between
vertebrates during early development and
evolutionary stages. It places an emphasis 
on representing the networks of interaction
between genes and regulatory elements 
that control development. This project leads
an important part of the Big Draw East
programme – using innovative visual tools
that engage with bio-medical science.
Interactive installations, drawing games and 
a DVD will encourage children and adults to
explore the similarities and differences

between animals, particularly during early
development, and how these have arisen
through evolution.

The Campaign, with patrons such as Quentin
Blake, Posy Simmonds, Andrew Marr and

Roger Penrose, was inspired by the Victorian
writer and visionary, John Ruskin.

See www.campaignfordrawing.org/
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Entrepreneurship Industry Day
The 2007 Queen Mary Entrepreneurship Industry Day took place at
the end of March. It was jointly organised by Computer Science, the
School of Business Management and Simfonec Ltd. Students in both
departments plus some from Mathematics and Physics take an IT
entrepreneurship module and this competition is its culmination.
Teams from the different departments presented their business
plans for an innovative product to a panel of judges from industry
(Barclays Global Investors, Clear & Creative Communications,
Eldamar Ltd, SIRA and Withers and Rogers). Innovative products
suggested ranged from foldable portable LCD displays to service-
orientated ideas. 

The £200 first prize was awarded to ‘City Homes’ (James Cain,
Ashley McAlister, Laura Schoenfelder, Alex van der Steen) who 
were offering a complete service to support people seeking to 
move house. 

Electronic Engineering’s Research Open
Day is now held annually, and this year
showcased the world-class research of the
Department in Spring 2007. By bringing
together researchers and industry, it
promotes existing research, encourages
future collaboration and develops
interdisciplinary research. It is the ideal
opportunity to find out more about research
in Electronic Engineering at Queen Mary
and to meet academic staff and research
students.

This year’s event took place in the newly
restored Queen Mary Octagon. It kicked 
off with a keynote lecture given by Alex
McLean, a musician and programmer who
has performed extensively across Europe.
Alex talked about his research in livecoding,
a process that uses computer programming
to create performance art and music on the
fly. The core of the event was a poster
session accompanied by slideshow
presentations. This was followed by a tour
of the department’s research labs. The
posters presented the work of third year
Electronic Engineering research students

and research assistants while slideshow
presentations presented the work of the
second year research students. 

The Research Open Day is captured in a
publication ‘Research Snapshot’ containing
all the posters on display. The impact of 
last year’s event and brochure has been
significant not only in leading to high quality
students’ applications but in triggering
industrial collaborations and in one case 
the award of a research grant. Visitors’
comments at the event were highly positive.

They praised the quality of the research and
the enthusiasm of the students. The Open
Day was sponsored by the IET, the IEEE, 
Martin Lockheed, Rohde-Schwartz and PA
Consulting.

For a copy of our Research Snapshot
publication please contact Theresa Willis 
at theresa.willis@elec.qmul.ac.uk or phone
Theresa on +44 20 7882 7513.

A day dedicated to creativity
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Queen Mary had three entrants invited to
exhibit at the Royal Society’s Summer
Exhibition in 2007. The Royal Society is the
leading independent scientific academy of
the UK and the Commonwealth and is
dedicated to promoting excellence in
science. Each summer it hosts an exhibition
to showcase some of the UK's top
researchers. Professor Peter McOwan of
Computer Science, Shoufeng Yang and
Professor Fran Balkwill, showcased their
research on ‘The Perception Deception’,
‘From Music to Sand Painting’ and ‘the
Centre of the Cell’, respectively. In addition,
Professor Lisa Jardine, Queen Mary
Historian and the biographer of Scientist
Robert Hooke, had a presence there too as
part of an exhibit of blackboards! She was
one of a series of well-known people invited
to create an exhibit by chalking on 

a blackboard the same size as Einstein 
wrote on during a visit to Oxford. This was
to mark the centenary of the Special Theory
of Relativity.

Peter McOwan’s exhibit, joint with
University College London, focused on the
science behind illusions. As he explained:
“Having previously done the Royal Society
Exhibition in 2005 with my Sodarace
project, I knew what I was letting myself in
for; it’s exhausting but at the same time a
real opportunity to get all sorts of people
enthusiastic about science. This time round
I presented some of my research on
mathematically modelling optical illusions,
which showed how maths is a useful tool in
exploring biology, that can lead to novel
computer applications. It’s also a lot of fun.”

Queen Mary storms the Royal Society From bees to knees, 
and computers to Cassini
Science Week was a busy time for the
Computer Science outreach team. They
also took part in a new event: the ‘Queen
Mary Science Lectures’. From bees to
knees, and computers to Cassini, the
afternoon programme was an opportunity
for students from across the South East 
to learn about the weird and wonderful
cutting edge research that goes on in
London’s East End.

The Hopper Colloquium
In May, Queen Mary organised the
London Hopper 2007 Colloquium, held 
at the British Computer Society (BCS)
London Office. The event was sponsored
by the women@cl project and the BCS
and attracted over 50 participants. It is 
an annual forum for women to showcase
their research and to come together to
exchange ideas and form new
collaborations. The people involved in
organising the event were Ursula Martin,
Professor of Computer Science and Vice
Principal for Science and Engineering;
Caroline Wardle, Visiting Professor of
Computer Science; Mounia Lalmas,
Professor of Information Retrieval; Louise
Yahiaoui, Industrial Placements Manager;
and Sue White, Research Coordinator.
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RUSHES, a new European project funded 
by the EC linking nine institutions, is providing
Electronic Engineering over €0.38 million 
in funding. The overall aim of RUSHES is 
to design, implement, validate, and trial a
system for delivery of, and access to raw
media material (rushes). Reuse of rushes 
in the production of new multimedia assets 
is also of importance. The work draws on 
a whole range of existing disciplines such 
as metadata modelling, knowledge extraction,
visualisation and interactive browsing
functionality. The project runs for two years 
up to July 2009. The Queen Mary research
coordinator is Professor Ebroul Izquierdo
who leads the MultiMedia and Vision (MMV)
research group.

The central objective of RUSHES is to provide
a system for the processing and retrieval of
rushes. Media material will be annotated with
semantic information to allow for cross-media
searching and indexing. RUSHES will identify
descriptors (such as people, places, dates,
etc.) so that the media material can be
classified and correlated. This processing of
the data will need to be scalable to vast
amounts of data. A front end interface,
designed with the help of professional content
creators or providers as well as consumers,
will allow for interactive navigation of the
hierarchical catalogue using advanced 
non-linear querying and searching (otherwise
known as retrieval). 

The main innovation of RUSHES is the
development of a unified media and metadata
framework. The first feature of this framework
will be low-level audio-visual media processing
and knowledge discovery for raw media
content. Professional applications will be used
for in-house accessing, delivering and reusing
unedited rushes. End-user applications will
allow for the creation and editing of media
and browsing and retrieval of rushes from
databases.

More information can be found at the
following websites: 
www.rushes-project.eu/ and
http://cordis.europa.eu/ist/kct/
rushes_synopsis.htm

End-user application

The RUSHES system building blocks

RUSHES - Retrieval of mUltimedia Semantic units for enHanced rEuSability

Professional application
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Outstanding young
lecturer
Andrea Cavallaro from the
Electronic Engineering
Multimedia and Vision (MMV)
group is one of this year’s

recipients of the Royal Academy 
of Engineering’s Teaching Prizes.
These prizes, which come with an
award of £10,000, are given to
outstanding young lecturers who
show true commitment to teaching
and the engineering profession. 

Exploring the future of sound

Martyn Ware, of the pop groups The Human League and Heaven
17, is currently a Visiting Professorial Fellow in Electronic
Engineering’s Centre for Digital Music (C4DM). Martyn presented
two sound events at Queen Mary this spring:

Multiple Futures of Sound
In March 2007, Martyn gave a lecture ‘Multiple Futures of Sound.’
Drawing on his experience as a founding member of both The
Human League and Heaven 17 and a successful and in-demand
music producer, he discussed his work over the last five years
including the founding of his company, Illustrious. He also outlined
his work on 'spatialised' sound, new genres using 3D surround
systems and how these affect listeners in different ways. Martyn
explained how this led to collaborations with other artists and
disciplines, which have translated into the Future of Sound tour.

Future of Sound Tour 2007
In April, Martyn brought his tour of immersive and creative audio
performances, the Future of Sound, to Queen Mary for its last
performance. The trance-inducing echoes of Neolithic burial sites
meet celestial sound art installations via the cutting edge of
audiovisual experiments in art and music. Artists, musicians, sound
designers and researchers convened in the Queen Mary Octagon to
showcase applications of spatialised sound. Martyn also presented
his work for ‘Sound Oasis’, a 3D sound installation in Mexico City’s

Palacio de Bellas Artes. This installation superimposed sounds in a
busy environment to transform people’s perceptions as they walked
through the space. It was hinted that such an installation might
come to London next year!

Seven decades 
of microwave
In May 2007, Professor Peter Clarricoats,
visiting professor in the Department of
Electronic Engineering, gave an overview of 
the development of microwaves spanning
seven decades from 1940-2010. Peter’s
interest in microwaves began at an early
age: his father was a pioneer in the field of
amateur radio and wrote about microwaves
shortly after the Second World War. Peter
went on to study Electronic Engineering at
Imperial College and after graduation in
1953 joined industry and was involved in
some of the latest developments in
microwaves. In 1959, he then joined the
academic world, first as a Professor at
Leeds, then at Queen Mary in 1968.
Retired in 1997, he has maintained close
contact with the Antennas group while
working as a consultant in industry. Around
the time that Peter was beginning his career,
the first transistors were invented and, in his

lecture, Peter explained how they influence
every aspect of our lives today. Following the
advances in transistors, microwaves began to
feature prominently in radio astronomy and in
space exploration. The first exchange of TV
pictures via the satellite Telstar in 1962
kicked off satellite communications.
Developments in microwaves were somewhat
overshadowed by the advent of optical
communications, until two decades ago,
when mobile communication revived the
research area.

Mobile phone technology has become so
much more than telephony and huge
demands have been placed on researchers 
to improve microwave technology. These
advances can be seen in wireless networks
and hotspots that we use in our everyday 
lives. In space, microwaves are used to
study the environment. Peter spoke about
the 1990s launch of a meteorological
satellite, in which Queen Mary participated.
Looking ahead, the European Space

Agency will place a robot on a comet in
2012. Peter can look into the future
because much of tomorrow's technology
has already passed through the prototype
stage in industry. Peter concluded his
lecture by warning researchers not to let the
computer replace thought and stressed the
need to understand the underlying physics.
On a lighter note he suggested that one of
the researchers in his audience might like
to continue where he leaves off in the year
2077!
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Software systems are some of the most
complex things humans have ever created.
As a result of this complexity, software is
never 100 per cent perfect. There are
always problems where the program does
not do exactly what was intended. The hope
is that through testing such problems are
kept to a minimum with their effects being
minor. However, even with a small program,
it is difficult to check how it behaves in every
possible situation. This raises the question of
how much testing is needed to be sure that
critical bugs have all been caught. It is
especially important for ‘embedded systems’
– the computers inside everyday objects like
washing machines or central-heating
controllers – where there is no easy way 
to fix problems once the product is released.

Predicting the reliability of a software system
is especially important when a software
developer is deciding whether or not to
release a product. Martin Neil of the Risk
Assessment and Decision Analysis Research
(RADAR) group in Computer Science has
been awarded a research grant worth almost
half a million pounds to tackle this problem.

Existing methods used to estimate the
reliability of software are based on, for
example, relationships inferred from
software metrics (statistics about a program
like how big it is). The RADAR group has
focused on an approach that combines
diverse evidence from the development
process using causal reasoning and expert
judgement. This evidence is collected into
what is known as a ‘probabilistic model’
which works by attaching probabilities to
potential causes and using probabilistic
reasoning to then work out probabilities 
of the effects – in this case ultimately the
impact of faults still in a program. This kind
of probabilistic approach both reduces the
amount of information involved to
manageable proportions and also represents
the uncertainty about the defects present.

In his project, called Dyfusion, Martin will be
developing general testing tools rather than
applying them. 

The approach underlying the bug prediction
tool being championed by the RADAR group
relies on an area of mathematics known as
‘Bayesian logic’. Applications thereof are
blossoming: speech recognition, automated
vision, information retrieval, sensor fusion,
system filtering, fault diagnosis, medical
diagnosis, bioinformatics, financial risk
management, and so on. 

The RADAR team have been specifically
involved in applications of Bayesian
techniques for Artificial Intelligence, expert
systems, quality control and risk analysis.
Much of this work has used Bayesian
Networks, which are graphical models that
represent complex causal relationships
between uncertain variables. 

However, there has been little uptake 
in industry. This is mostly due to the lack 
of general-purpose tools and algorithms 
that allow non-specialists to apply them 
to complex real-world problems. There are
several major problems with current tools 
to overcome: the specialist knowledge
needed to use the tool, the complexity 
and size of the data being fed into the tools,
and the ability to handle dynamic data (data
that is changing over time). 

Martin’s project will attack these problems
based on recent advances of the RADAR

group developing a new powerful
computational algorithm. It is automatically
able to convert continuous values to discrete
ones, as current tools cannot handle both
types. The algorithm will make decisions on
the fly on how to do this and then plug them
into the Bayesian Network. It can thus
potentially take over some of the work that
would otherwise require expert input. Martin
believes this work can form the basis of a
crucial breakthrough in tackling the deeply
rooted problems described, and so help
Bayesian methods become an everyday
technology that non-specialists can use.

Everyday tools for Bayesian reasoning
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BEWARE!
Professor Sean Gong, Head of the Computer
Science Vision group, has been awarded a
new EPSRC grant for his BEWARE project. 
It involves developing behaviour-based
enhancement methods for capturing and
analysing CCTV data.

There are now large networks of CCTV
cameras collecting colossal amounts of video
data. These are not only fixed cameras but
also mobile ones with wireless connections.
Increasingly, these cameras are either Pan,
Tilt and Zoom controllable or embedded
smart cameras. A multi-camera system has
the potential for gaining better viewpoints so
that more relevant details are captured in a
higher quality image. However, more is not
necessarily better. Current Pan-Tilt-Zoom
cameras are mostly controlled manually by
operators based on ad hoc criteria. Correct
camera decisions depend on operators
analysing the data content in real-time.
Otherwise, the content can be confusing 
and overwhelming in quantity. 

There is an urgent need for the development
of automated systems to monitor the
behaviour of people working cooperatively
and being captured by multiple cameras.
These automated systems can support the 
on the fly decision process and result in
more effective content selection. To date,
there is no system capable of performing
such tasks and fundamental problems need
to be tackled. 

Sean’s project will develop novel techniques
to increase the overall awareness of security
staff across a wide area covered by a large
number of CCTV cameras. He will focus 
on three crucial areas: tagging of individuals
in CCTV footage, the monitoring of behaviour,
and the automatic selection and control of
cameras.

The first requirement is to be able to
automatically and consistently label people
across video footage from different CCTV
cameras (known as video-based people
tagging). That doesn’t mean necessarily
identifying who people are, but will allow 
a figure appearing in the footage of one
camera to be identified as the same person
seen on another camera. Once this problem
is solved, a computer system could
automatically track a particular person
travelling through a city or even across
different cities. 

Once individuals can be identified, the 
next issue is to be able to automatically
identify behaviour of interest of individuals.
This might be needed to identify individuals
whose behaviours are abnormal so warrant
closer monitoring. More generally, a
computer system might need to build up a
picture of the general situation (known as
global situational awareness). To be of use,
such a system must be able to process
footage from many cameras in real-time. The
model developed must be able to cope with
changes in the context and also changes in
what counts as abnormal. For example, what

is considered abnormal may depend on the
time of day, the location, and even on
whatever else is happening in the scene. 

Finally, a model needs to be developed on
how best to automatically select and control
Pan-Tilt-Zoom as well as embedded smart
cameras in a surveillance network. This is so
the camera can zoom in on people based on
the behaviour analysis and the global
situational awareness model. Such a model
would allow the system to actively focus on
the things that matter. For example, when a
car, that has also been spotted stopping
unusually elsewhere, enters a restricted zone
at a sensitive time, the best-placed camera
can be activated. From the general context of
what is happening, that camera can be
automatically directed to capture high-
resolution footage of the face of the driver.

14
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Electronic Engineering’s Centre for Digital
Music (C4DM) and Computer Science’s
Interaction, Media and Communication (IMC)
group have recently been awarded a Platform
Grant of over £1M by the Engineering and
Physical Sciences Research Council
(EPSRC). The interdisciplinary team
supported by the grant combines the
expertise of Electronic Engineering and
Computer Science: Mark Plumbley of
Electronic Engineering is the principal
investigator; The co-investigators are
Professor Mark Sandler (pictured bottom) 
and Josh Reiss (pictured right) from
Electronic Engineering, Pat Healey and Nick
Bryan-Kinns from Computer Science. Such
platform grants are only awarded to the very
top research groups in an area and are much
sought after. 

Established in 2001, Electronic Engineering’s
C4DM is a world-leading multidisciplinary
research group in the field of music and
audio technology that has already attracted
over £5.75 million in funding and achieved a
reputation for first class research in music
informatics. It focuses on two main research
areas: signal processing of digital music and 
digital music performance and interaction. 

IMC is a multi-disciplinary group in Computer
Science, unique in the UK in its breadth and
range, which applies computer science,
philosophy, and psychology to explore the
potential of digital technologies to enable
novel forms of human action and interaction.
The group's research focuses on human-
human communication and interaction,
engagement and creativity, advanced multi-

modal interaction, accessibility and human
error.

Digital Music is a rapidly growing research
area. Its research covers a range of
disciplines, including computer science,
information science, audio engineering, digital
signal processing and musicology. The music
industry is undergoing radical change from a
physical to digital distribution model. Digital
music downloads account for over $1.1bn
worldwide and are rising rapidly; in the UK
these grew over 350 per cent in 2005. The
Internet and peer-to-peer (P2P) technologies
have opened the possibility for new or small
bands to release their music to a wide range
of listeners, although the problem remains of
how their listeners find them and their music.
Music is more than just a commodity to be
delivered to consumers however. It is also a
medium for creative expression and social

interaction: people do not merely ‘consume’
music but ‘engage’ with it.

The Platform Grant will provide C4DM with
background funding to further enhance 
its international research reputation, and 
to continue to be a major contributor to 
the UK research base in this area. This 
will be achieved through retention of key
research staff, promotion of international
contacts, maximisation of research impact
and exploitation, and highly adventurous
research projects. For example, the Centre
will connect the Augmented Human
Interaction (AHI) Laboratory in Computer
Science with the Listening Room in
Electronic Engineering and enable
performance analysis, network-mediated
performance, and listening tests for new
research projects.

15

Platform for digital music research

PUB 1099 Output v4.qxd  22/1/08  11:47 am  Page 15



Electronic Engineering’s Centre for Digital
Music (C4DM) hosted the thirty-first
International Audio Engineering Society
(AES) Conference in June 2007 at Queen
Mary. The conference, chaired by Josh
Reiss, focused on the promotion and
delivery of high-resolution audio and
featured a keynote speech by Peter Craven
(pictured right). The sessions dealt with
particular aspects of the recording and
playback chain, such as recording,
processing, delivery, perception and
restoration. It covered design,
implementation, and testing of high-
resolution audio equipment, such as
analogue-to-digital and digital-to-analogue
converters, microphones, loudspeakers,
and power amplifiers. It also encompassed
high-resolution audio system design and
testing, including surround sound and
ambisonics (sound field technology),
formats, standards and subjective testing.

High-resolution audio must be heard to 
be understood and to be appreciated. 
Thus an integral part of this conference 
was the demonstrations, exhibitions and
recordings, which took place in Electronic
Engineering’s Listening Room and
Computer Science’s Augmented Human

Interaction (AHI) Lab. Between the two
locations, listeners had the opportunity to
discover not just the underlying technology
of high-resolution audio, but also how 
hi-res can be used to enrich the listening
experience. Exhibitions at the conference
included ones of high-resolution products
and equipment from Oxford Digital, Rohde
& Schwarz, and Sound Tools.

The Listening Room (see below) is a state-
of-the-art facility for the demonstration of
high-resolution audio technologies. One
demonstration by Linn Audio put the
Listening Room through its paces by
comparing the sound quality in various
formats, ranging from 192kHz and 24bits,
through to CD quality and mp3. The
differences were clearly audible and this
demonstration proved to be a topic of
discussion throughout the conference.

The AHI lab (see below) allows members of
Computer Science to create and study
interaction in augmented reality
environments. Among other things, the lab
showcased the high-resolution audio entries
for the Best Professional Recording and
Best Student Recording awards.

The conference ended with a final panel
session, “Achievements, Challenges, and
the Future in High Resolution Audio.” 
It both reflected back on the conference 
and looked to the future, discussing how 
to move consumer audio markets towards
higher resolution technologies rather than
the current trend towards cheap, small
devices with the lowest resolution possible.
The conference attendees were then invited
to attend the C4DM concert (see back
cover). 

Electronic Engineering’s
Listening Room is an acoustically
isolated room funded by a
£300k grant from the university.

It is used for demonstrations of research,
such as at the recent Audio Engineering
Society's conference on New Directions in
High Resolution Audio, for listening tests,
which are used in evaluation of music
information retrieval algorithms and
systems, and for research into live (real-
time) interactive music systems. It 
will also serve as a virtual space that will
allow the group to link with peers in similar
research. The soundproof room has been
acoustically isolated and has sloped walls 
in order to deal with acoustic reflections,
and to compensate for the room acoustics. 

Computer Science’s Augmented
Human Interaction (AHI) lab
combines state-of-the-art
technologies including full-body
and multi-person motion
capture, virtual and augmented
reality systems and advanced
aural and visual display
technologies.

Founded on a collaboration between the
Interaction, Media and Communication
(IMC) research group and the Computer
Vision group, it exploits a unique
combination of expertise in expression and
gesture recognition, 3D modelling, human-
human interaction and engagement and
creativity. The lab is used in three main
areas: the automatic analysis of
communicative signals such as gesture,
expression, gaze and orientation through
motion capture; the analysis of the
mechanisms of mutual-engagement and
mutual-intelligibility in communication
through modelling; and the reconstruction
and projection of augmented cues and
resources for human interaction.
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Can’t use it? Let’s fix it

Usability was the focus of a day-long workshop organised by
members of the Interaction, Media and Communication (IMC)
research group in Computer Science for sixth form students, as 
part of National Science and Engineering Week back in March. 

Hundreds of thousands of people across the UK take part in the
week’s activities every year. It aims to engage and inspire people 
of all ages with science and technology and their implications. 
The Usability workshop was supported by Research Councils UK.

In the awe-inspiring surroundings of Queen Mary’s Octagon, the
participants role-played being usability consultants tendering for a
contract to design the next generation of easy-to-use digital radios.
Apart from the very practical consulting skills this taught them, they
discovered why human error occurs, and what makes some
interactive computer systems easier to use than others.

The students took it very seriously and came up with very innovative
designs. The day showed that usability is a great way to introduce a
range of research methods to students and highlight the difference
between empirical and analytical methods. 

The winning design was chosen from three finalists by the expert
panel, Dragon’s Den style, with prizes supplied by Intel. Importantly
for the students, the workshop showed that computer science is not
just about using computers – everyone does that: an important part
is about understanding computation, people and the way they
interact.

17

Where are the good songs in that two million song on-line music
store? Are undiscovered works by Handel, Vivaldi or Purcell hidden
among the items in a digitised score collection? Is there a
mathematical formula for hit singles? These are just some of the
questions researchers from Electronic Engineering’s Centre for
Digital Music (C4DM) and Goldsmiths will answer with their new
research project, OMRAS2. With a value of some £2.5million, (£1.7
million to Queen Mary) OMRAS2 is one of the first grants from the
new programme of EPSRC ‘Large Grants’. The grant will employ 12
people and involve partnership with four other universities.

“We want to revolutionise how musicology – the study of music – 
is done,” explains Professor Mark Sandler, Director of C4DM. 
“That means making it easy to ‘look under the hood’ of the music,
perhaps by understanding how the soprano performs a vibrato, 
how the bass player combines rhythm and harmony, and so on.” 

The core scientific research will be on computational and
mathematical methods to enable rapid searching and browsing 
of very large collections of scores and recorded music. However, 
one of the motivations for OMRAS2 is not only to do scientific
research on music, but also to enable music academics
(musicologists) and others to use the tools and knowledge that 
the scientists provide. 

“We’re bringing together graphic designers, computer scientists,
musicians, audio engineers and search engine experts,” adds
Michael Casey, OMRAS2’s lead at Goldsmiths. “OMRAS2 will help
music researchers investigate interesting aspects of music; what
variations of that riff in Purple Haze did Jimi Hendrix play; how do
different pianists interpret Bach's Goldberg Variations; what aspects 
of a song make it a number one hit?”

Searching for musical treasure
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Advanced video and
signal-based surveillance
Andrea Cavallaro organised the Sixth IEEE
International Conference on Advanced
Video and Signal-based Surveillance (AVSS)
which took place in September 2007 at
Queen Mary. AVSS covers computer vision
topics including 3D face recognition, video
tracking of complex scenes and
gesture/human action recognition. While
supporting the traditional areas of computer
vision, digital signal processing and pattern
recognition, the conference puts unique
emphasis on cross-disciplinary and
visionary papers.

Electronic Engineering’s Ioannis Patras
(right) organised the session on vision-
based gesture and human action
recognition. The various papers discussed
the tradeoffs between the different
techniques that can be used in order to
identify and classify human motion in video.
One such method is 3D modelling, where
models of humans and their range of
motion suggest where possible gestures are
occurring in the scene. Another discussed
method was spatio-temporal activity
templates, where change over time and 
the areas of the scene match patterns of
human gestures. The aim is to improve
recognition accuracy while increasing
robustness and reducing complexity.

Electronic Engineering has been awarded a
grant for 1.3 million patacas (approx
£84,000) by the Macao Science and
Technology Development Fund for a
research project to protect e-Government
services. The MPI-QMUL Information
Systems Research Centre is a joint research
lab between Queen Mary and the Macao
Polytechnic Institute (MPI). The Centre was
approved by the Macao Chief Executive in
2004. The purpose is to build a world-class
research centre in Macao for developing
Information System technologies. Since its
inception, the Centre has hosted research
projects on Smart Antennas and Radio
Resource Management.

The aim of this project is to find ways of
protecting e-governments from attacks on
the Internet. PhD students Bob Chew (below
left) and Jinfu Wang (below right) – under
the direction of John Bigham of the
Networks group – have been sent to Macao
to undertake the development of a two-
pronged counter-measure to web-based
attacks against e-Government web services.
The counter-measures are split between
application-level security and middleware
protection. 

The aim for application-level behavioural
learning is to use input semantics to 
detect intrusions or malicious usage. This

will involve a significant amount of machine
learning to detect and learn patterns in 
the usage behaviours. The idea is that
transactions and applications on the web
leave a session trail that can be followed.
These learned patterns can then be
correlated to specific events and used 
to determine the nature of the action, 
be it benign or malicious. 

Another aspect of the project will investigate
ways to weave middleware protection into
existing applications code to mitigate
vulnerability detection. The result of the
research will be applied to e-Government
services in Macao.

Macao e-government project 
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The risks of a PhD
“Because of novelty and complexity, a PhD
project involves a high level of uncertainty
and risk. The panel aimed to inform PhD
students about the importance of
managing risk and uncertainty during their
project. The idea was to identify important
and common risks affecting a PhD project
and possibly finding a suitable response
mechanism to deal with them.” – Vahid
Khodakarami (RADAR)

Communication between research 
students and groups
"The aim of the panel was to address how
to build community when PhD work can
be quite solitary. Most of the discussion
was focused around the role that social
networking sites can play in increasing
communication between students across
research groups. Since the conference, we
have seen an increase in usage of
Facebook to keep in touch." – Shahin
Nabavian (IMC)
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In March 2007, Computer Science held the Sixth Annual
Postgraduate Conference. This is a two-day workshop run each year
by the PhD students to allow them to gather and share their work.
What makes this conference different from other research forums is
that the audience is non-specialist and that faculty is prohibited
from attending. The students therefore get to practise describing
their work to a general audience and the atmosphere is kept light. 

Aside from the presentations, students from the Risk Assessment
and Design Analysis Research (RADAR) and Interaction, Media and
Communication (IMC) groups led panels (see below) on the risks
associated with doing a PhD and on how to improve communication
both between students and between research groups. Prizes were
awarded for best presentations and for best extended abstracts
written for the conference. The ten best extended abstracts are
available in the Computer Science research report RR-07-09,
available at www.dcs.qmul.ac.uk/tech.html

Prizes went to:

• Arash Eshghi (IMC): ‘Multi-party conversation: implications for
dialogue models’

• Han Chen (Theory): ‘Quantitative analysis of language in 
multi-threaded programs’ 

• Jean-Baptiste Thiebaut (IMC): 
‘The emergence of graphical music’

• Louise Valgerdur Nickerson (IMC): ‘Strategies for designing
auditory overviews’

• Peter Hearty (RADAR): ‘Predicting something when you 
know nothing’.

The Computer Science postgraduate conference

Serious fun in 
Computer Science
The Department of Computer Science is
increasingly taking a leadership role in the
UK in tackling the serious and world-wide
problem of falling numbers of students
taking Computer Science degrees. This
drop is so worrying that employers in the
UK are now struggling to find enough
suitably qualified graduates.

Paul Curzon gave an invited keynote talk 
in June at an International Conference 
on Innovation in Computer Science
Education about the approach that 
Queen Mary has taken.

“Our approach has been to combine the
cs4fn webzine with a programme of related
schools events and science fairs. We aim 
to show people what the subject is about 
by taking leading-edge research and core
topics from University syllabuses and
present it in a fun and irreverent way”. 

The approach seems to be working. Whilst
UK-wide there has been a ten per cent drop
in applications to Computer Science, Queen
Mary has seen a 70 per cent rise for the
past two years.
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Peer to peer networks are used as a
common way to share files over the
Internet. Napster is a prime example 
of its kind, in this case used for music
sharing and download. Laurissa
Tokarchuk from Electronic Engineering’s
Networks group has been awarded a
research grant by the Royal Society for
modelling peer-to-peer (P2P) networks
using complex network theory. The
project will be carried out in conjunction
with the University of Electronic Science
and Technology of China. The completed
model will be used to analyse the
properties of P2P networks, focusing on
the properties related to computer virus
propagation, especially in relation to 3G
and 4G mobile phone connections. This
research will then analyse the resulting
model and develop an algorithm that will
both prevent known viruses and
malicious code and detect and halt
potential viruses/malicious code in P2P
applications on 3G/4G handsets.

P2P networks are decentralised networks
where resources such as shared files are
accessed directly by users. This direct
access results in numerous security
issues that are not found in traditional
networks and classical virus protection
methods cannot be applied. Viruses and
malicious code are known to result in huge
loss on the Internet. As 3G and 4G develop
more internet-like applications, the potential
damage that viruses and malicious code
can cause in a P2P network is significant.
To protect 3G and 4G P2P networks, an
accurate P2P network model that includes
the propagation of viruses and malicious
code must be built.

Once the model has been built, the primary
task of the project is to analyse the
strategies and spreading mechanisms of
these viruses and malicious code. However,
in order to protect the P2P network,
identification of vulnerable computers is
required. This includes the identification of
the nodes (computers) and/or edges (links)
of the P2P network that are easily infected,
and also, the identification of critical nodes
and edges, that is those nodes and edges
whose failure will cause severe damage to
the network.

The project will use the results from the
analysis of virus propagation in the P2P
network model to design an algorithm 
to prevent viruses from spreading. After 
the solution is found, an algorithm will be
designed that provides viral immunity to 
the P2P network.

Since no solution is foolproof, the algorithm
will be extended to attempt to identify and
prevent the spread of viruses that
successfully penetrate the network. 
It will concentrate on providing immunity
based on the previous identification and
ranking of the critical and vulnerable nodes
and/or edges. An important issue in
malicious code detection in P2P networks is
the fact that applications, including viruses
and malicious code, tend to be distributed
more quickly than with classical networking
architectures. Therefore traditional means of
preventing viruses – via the distribution of
definition files is inappropriate. There is a
need for proactive protection. One way to do
this is to monitor the processes running on
the device. However, since handsets are still
limited by their memory and computational
power, there must be a balance between
convenience and protection. This balance
can be achieved through personalisation
and learning. Apart from computational
power, other factors that influence the type
of learning that can be done include the
volume of data and risk management in
uncertain environments. These factors will
be key considerations when designing 
pro-active algorithms.

Protecting peer to peer networks

20

PUB 1099 Output v4.qxd  22/1/08  11:47 am  Page 20



New IEEE student branch
After several years of inactivity the Queen
Mary IEEE Student Branch has been re-
launched. Initiated by Martin Zhijia Huang,
PhD student in Networks and the current
Chair, and Andrea Cavallaro, Lecturer in 
the Multimedia and Vision (MMV) group
and Branch Counsellor, the branch counts
11 students on its committee and 50
members from both Computer Science 
and Electronic Engineering and ranging
from undergraduate to PhD level.

The activities of the student branch fall 
into four major categories:

• Academic events such as talks and
seminars;

• Technical activities including workshops
(such as LATEX, Java and Linux install
parties), a 24-hour programming contest
and technical visits to companies;

• Career support by providing workshops
on subjects such as stress and time
management and leadership training, 
and by providing direct contact with
companies and industrial partners;

• Social events allowing students to network
and share their experiences.

Since its inception in May, the Student
Branch has held its launch event, hosted 
3 academic seminars and participated 
in the Student Congress in York, making 
it already the most active IEEE Student
Branch in London and one of the most
active ones in the United Kingdom and
Republic of Ireland Section. For its launch
event, Professor Anthony C. Davies, an IEEE
Region Past Director (2003-2004), and
Charles Gill from Lockheed-Martin gave a
lively and well-attended introduction to the
IEEE and discussed career development as
an engineer. The three talks that the
student branch then organised focused 
on wireless communications and topics in
computer vision. The most recent event
was a panel 'My life as a PhD (research,

viva & job)' where 'freshly graduated' PhD
students shared their experiences in issues
including the ups and downs of their PhD
life, how to manage research, how to
communicate with supervisors, how to
prepare for PhD vivas and how to plan job-
hunting later on. 

Furthermore, the Student Branch has
successfully bid to host the IEEE Region 
8 Student Branch Congress in 2008
(Region 8 includes: Europe, Africa, and 
the Middle East). The SBC2008 will take
place next summer and an estimated 
300 people will attend. This will be a
fantastic chance to promote Science 
and Engineering at Queen Mary.

For more information about the Queen
Mary IEEE Student Branch see
http://ewh.ieee.org/sb/ukri/qmul/ or 
contact the Communications Officer:
Amélie Anglade (C4DM).

The IEEE, a non-profit organisation, is the
world's leading professional association
for the advancement of technology. With
its 370,000 members it is a leading
authority on areas ranging from aerospace
systems, computers and
telecommunications to biomedical
engineering, electric power and consumer
electronics amongst others. It is well
known for its 900 active IEEE standards.

The Internet conspiracy
Wireless networks allow you to work wherever
and however you want unfettered by network
cables. But what happens when you want to
venture beyond the range of the wireless
network? Professor Jon Crowcroft, a leading
figure in computer networking, came to
Queen Mary to discuss just that as part of
Computer Science’s Distinguished Lecturer
series. 

Jon Crowcroft is the Marconi Professor of
Communications Systems in the Computer
Lab at the University of Cambridge. His talk
focused on the work he is currently carrying
out in the Haggle project, which explored
networking for those of us who have to work
on the move – think planes, trains and
automobiles. Traditional networked
computing involved plugging into existing
networks or locating a wireless ‘hot spot’. 
Jon wants to take advantage of the currently
under-utilised capabilities of mobile devices,
such as mobile phones, laptops and personal
digital assistants (PDAs). Today’s mobile
phones are in essence mini-computers and
are able to perform the same functions as a
desktop computer. If these devices could
function as servers, where they could
respond to Internet requests from other
devices, then populous areas could provide
complete coverage via impromptu peer-to-
peer wireless networks. Beyond sharing
Internet connectivity, there is also the
possibility of sharing storage capacity.
Imagine being able to keep files on other
people’s devices, which you could then
retrieve at will, eliminating the need to carry
around USB keys and the like. The challenge
is then to design an appropriate architecture
while maintaining security, privacy and
usability of the network.
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Promotions
Yang Hao 
Yang Hao has been promoted to 
a Chair in the Antennas and
Electromagnetics Laboratory (AEL).
Yang has been a faculty member 
since 2000, first as a lecturer and 
then as a reader. Yang leads a
subgroup of ten researchers and 
his research focuses on two key areas:
body-centric wireless communications
and metamaterials (see page 4) and

their applications to antenna engineering. Yang pioneered body-
centric wireless communications and has both co-edited a book
and co-organised an Institution of Engineering and Technology (IET)
workshop on the topic. Yang is also considered an authority in
metamaterials and as such has given several keynote speeches.
Combined, these research areas bring grants valued over £1.3
million from EPSRC, UK charities and the industries to the
Antennas and Electromagnetics Laboratory (AEL). 

Akram Alomainy has joined the
Antennas Research group in Electronic
Engineering as a lecturer after the
award of his PhD from Queen Mary 
this year. Akram also has an MEng 
in Communication Engineering from
Queen Mary (2003). His current
research interests include small and
compact antennas for wireless body
area networks, radio propagation
characterisation and modelling for

body-centric networks, antenna interactions with human body,
computational electromagnetic (time domain and frequency domain
methods) and advanced antenna enhancement techniques for
mobile and personal wireless communications.

Max Kanovich
Max Kanovich, has been promoted 
to Professor. Max is a member of the
Theory group in Computer Science 
and is one of the leading experts on 
the proof-theoretic complexity of Linear
Logic. He has recently been applying
this to the theory of planning under
uncertainty. Computer-aided planners
can often not cope with the sheer
number of possibilities. However, 

Max’s approach considerably reduces this number to what can 
be handled. Max is also working on privacy issues relating to

collaboration. Collaboration among organisations or individuals 
is common. While these participants are often unwilling to share 
all their information with each other, some information sharing is
unavoidable when achieving a common goal. The need to share
information and the desire to keep it private are two competing
notions, which affect the outcome of collaboration. Max together
with his collaborators from the US proposes a formal analysis of
collaboration that addresses privacy concerns.

Pasquale Malacaria
Pasquale Malacaria has been promoted
to Reader in the Theory group in
Computer Science. He is know for
being part of the small group that
established the use of game theory in
Computational Semantics. His more
recent work applies Information Theory
to measure how secure computer
programs are. In particular he has
developed techniques, which, for the
first time, quantify the security threats
of real programs.

Lourdes Agapito
Lourdes Agapito has been promoted 
to Senior Lecturer. Lourdes joined the
Vision group in Computer Science in
2001 after being a post-doctoral
research fellow in the Active Vision 
Lab at Oxford University. During her
time at Oxford, her research work
focused on the area of self-calibration
(see box) and 3D reconstruction from
un-calibrated images.

Lourdes is currently working on what is called structure from 
motion (see below) where 3D objects are reconstructed from video
sequences. She is particularly interested in non-rigid objects –
those that change shape, such as human facial expressions or
fabric moving in the wind – and modelling not only their shape 
but also how they deform. The resulting object models can
subsequently be used as compact representations of the objects 
for tracking and analysis. Work in this area has attracted attention
from many industries including the entertainment industry and
medicine. Models of realistic deformation can produce better
avatars or animation sequences such as you see in movies like
‘Harry Potter’. A more serious application is in robot-assisted
surgery, where a robot may need to model, for example, how a
heart beats, in order to perform a task.
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Camera calibration refers to the process in which the intrinsic
parameters of a camera are retrieved: what the focal length is,
where the image centre is, and what the distortion values are. The
standard off-line calibration procedure is to acquire images of a
known object and to use its structure to extrapolate the parameters.
Self-calibration refers to calibration when nothing is known about
the camera or the scene. The same object is identified from
multiple views of the same scene and, having built a model of that
object, the calibration process begins.

Structure from motion attempts to solve the problem of free 3D
inference from image sequences taken from a moving video
camera. 3D inference is the extraction of a 3D model of objects
from multiple images of the same object. Normally, something is
known about the object or the camera. Structure from motion takes
this one step further and builds 3D models where the specific
details of the camera and its motion are all not known in advance.
This form of free 3D inference has enjoyed great success in the
case of rigid scenes, where the structure of the objects do not
change, e.g. a desk or the walls of a room. In contrast, the field of
non-rigid or deformable structure from motion is still in its infancy.
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Jane Reid
Jane Reid, Senior Tutor for the
Department of Computer Science 
has been promoted for her outstanding
performance and contribution to the
college in July 2007. Jane has run a
series of workshops in an effort to
highlight and take action on the issue of
plagiarism across the college. 

Plagiarism is perceived to be a
widespread problem throughout higher education. Academics
spend vast amounts of time to find and annotate evidence in
suspected cases. Acknowledging that plagiarism is not always about
students cheating, Jane’s approach was about education and
prevention. Jane has outlined an action plan, which has been used
in Computer Science to try to deal with cases.

One step that was taken was to publicise the departmental
Plagiarism Policy, which contained a standard set of procedures 
and documentation designed to complement College regulations.
Another step was to run workshops for the students. These
workshops included practical exercises to make them comfortable
with paraphrasing and understand the difference between peer
support and collusion. The third step was to submit MSc and final
year project reports to the JISC Plagiarism Detection Service. This
tries to discover whether a submitted piece of student work is
genuine and authentic and has not been plagiarised in anyway.
Thanks to this plan, plagiarism cases reported to registry for the
2006/2007 academic year have been drastically reduced.

Electronic Engineering
MultiMedia and Vision (MMV)
Dr Divna Djordjevic: User Relevance Feedback, Search and
Retrieval of Visual Content, supervised by Professor Izquierdo

Dr Marta Mrak: Motion Scalability for Video Coding with Flexible
Spatio-Temporal Decompositions, supervised by Professor Izquierdo

Dr Shuai Wan: Rate-distortion optimisation for motion-compensated
prediction in video coding, supervised by Professor Izquierdo

Dr Qianni Zhang: Multi-Feature Space Optimisation and Semantic
Inference for Visual Information Retrieval, supervised by 
Professor Izquierdo

Networks
Dr Xiaoyan Wang: Active Queue Management For Real-Time IP
Traffic, supervised by Professor Pitts

Dr Na Yao: A CBR Approach For Radiation Pattern Control In
WCDMA Networks, supervised by Professor Cuthbert

Dr Neophytou Constantinos: Dynamic Tree Switching for IP
Networks, supervised by Dr Phillips

Dr Yapeng Wang: Intelligent Radio Resource Management for
WLANs, supervised by Professor Cuthbert

Dr Ning Lu: Utility-based Bandwidth Adaptation for QoS Provisioning
in Multimedia Wireless Networks, supervised by Dr Bigham

Dr Qiang Yang: Scalable Quality of Service in Converged IP
Networks, supervised by Professor Pitts

Dr Yong Zuo: Off-line Traffic Engineering in IP Intra-domain
Networks, supervised by Professor Pitts

Dr Xuan Huang: Semantic Agent Support for Managed Open 
Information Retrieval Services, supervised by Dr Poslad

Antenna
Dr Daohui Li: Nonlinear Dynamics and Chaos in Various Planar 
Diodes, supervised by Professor Chen

Dr Yue Gao: Characterisation and modelling of multiple antennas 
and channel for small mobile terminals, supervised by 
Professor Chen

Dr Akram Aloimany: Antennas and Radio Propagation for Body-
Centric Wireless Networks, supervised by Professor Hao

Dr Yan Zhao: Numerical Modelling of Material Dispersions for UWB 
and Metamaterial Applications using the Finite Difference 
Time Domain Method, supervised by Professor Hao

Centre for Digital Music (C4DM)
Dr Paul Brossier: Automatic Annotation of Musical Audio for
Interactive applications, supervised by Dr Plumbley

Dr Matthew Davies: Towards Automatic Rhythmic Accompaniment,
supervised by Dr Plumbley

Computer Science
Information Retreival
Dr Zhigang Kong: A General Framework for Representing 
and Retrieving XML Multimedia Content, supervised by 
Professor Lalmas

Vision
Dr Hayley Hung: From visual saliency to video behaviour 
understanding, supervised by Professor Gong

Theory
Dr Ivana Mijajlovic: Separation and Data Refinement,
supervised by Professor O'Hearn

Dr Erik A. Mathiesen: Abstract Hoare Logic, supervised by 
Professor Martin

Olga Lightfoot (MPhil): Testing the Automation of Real Arithmetic 
in a Theorem Prover: PVS, supervised by Professor Martin/Dr
Gottliebsen

Interaction Media and Communication (IMC)
Dr Greg Mills: The development of semantic co-ordination in
dialogue: the role of direct interaction supervised by Dr Healey

Research degree awards
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Editorial team:

Computer Science: Paul Curzon (pc/ed@dcs.qmul.ac.uk), 
Louise Valgerdur Nickerson (lou@dcs.qmul.ac.uk), Ella Rice (e.rice@dcs.qmul.ac.uk)

Electronic Engineering: Janine Lajudie (Janine.lajudie@elec.qmul.ac.uk), 
Athen Ma (athen.ma@elec.qmul.ac.uk).

The musical expertise of the members of
Electronic Engineering’s Centre for Digital
Music (C4DM) spans a much broader range
than ‘digital’ music. 

In the middle of a cool (but dry!) summer
afternoon, a stage was set up outside the
newly opened Curve cafeteria in the Queen
Mary Global Village, and C4DM put on an
outdoor concert and party. Staff, students 
and guests of C4DM were treated to an
eclectic mix of musical gems performed by
C4DM members and their friends.

Organised primarily by Simon Dixon and
Enrique Perez Gonzalez, the concert
performances ranged from seven-voice
acappella to electro-acoustical. Mark Levy
(below) brought out his rare viol de gamba
and regaled people with several short
Renaissance works, which he has performed
professionally at musical festivals. After
several voice pieces, a Persian piece ‘Dance
of Dayreh’ transitioned into the more
electronic portion of the evening. Here,
performers showcased some of the fruits of

their research. Dan Stowell's duo ‘Spoonfight’
combined keyboards with what Dan
describes as “laptop and microphone”: vocal

percussion driving various effects and
synthesis algorithms. Jean-Baptiste Thiebaut,
from Computer Science’s Interaction Media
and Communication (IMC) group, used his
laptop to modify in real-time the music he
was playing on his bass guitar. ‘B-Keeper’,
beat tracking software that synchronises with
live performers, accompanied Andrew
Robertson and David Lockwood (pictured
above) from Materials Science in a rock 
song. Between the live performances,
entertainment was provided by two DJs, 
who kept the music going throughout the
afternoon and evening.

An afternoon and evening of music
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