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This is based on the quality of our  
research in the 2008 Government 
Research Assessment Exercise with  
an impressive 80% of our research  
activity rated as internationally  
excellent or world-leading.

Not only does this confirm its status as one 
of the foremost IT research centres in the 
UK, it also means you will be supervised 
by world-class academics at the cutting 
edge of their discipline who will challenge, 
encourage and support you.

With 70 academic and research staff and 
over 400 students we are a major player  
in the field of computer science. 

Research in the School is funded to the 
level of several million pounds per annum, 
with funding from a wide variety of sources 
including UK Research Councils, the 
European Union, the Technology Strategy 
Board and other industrial sources.

As well as conducting research in the 
foundations of computer science, we also 
undertake research in a variety of applied 
and multidisciplinary settings. We have 
excellent connections with many other 
disciplines including Biology, Engineering, 
Mathematics, Earth Sciences and Modern 
Languages, as well as links with industry  
(for example, Shell, British Telecom and 
Rolls-Royce). 

“�I enjoy the highs that come 
with identifying new areas of 
research and I find that solving 
problems is very satisfying. 
When a concept you’ve been 
looking at doesn’t make sense 
at first, but then clicks, it’s very 
rewarding! In many ways I’m 
also my own boss.” 
Anthony
PhD title: Distributed system evaluation 
through automated test campaigns

With an international reputation for the quality of its research activities,  
the School of Computing at the University of Leeds is ranked in the  
top 10 computing departments in the UK.
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All students are provided with high-quality 
office accommodation as well as a state-
of-the-art workstation, with both Linux 
and Windows platforms. The School has a 
wireless network and a VPN network that 
allows you to connect when working off 
campus.

In addition, you have access to a wide 
range of research facilities which include 
state-of-the-art graphics and visualisation 
laboratories, including a 53-megapixel 
powerwall; a 3D virtual reality suite;  
and a 3D visualisation holobench.
Additionally, the University is a member 

of the White Rose University Consortium 
(WRUC), a strategic partnership between 
the three major research universities in 
Yorkshire, which gives the School access 
to the White Rose Grid, a research 
infrastructure providing massive  
parallel computing power.

The School provides a pleasant and  
friendly environment for research, with 
central university facilities nearby including 
the University’s library, which is one of  
the largest in the country with over  
3 million items.

As a research student within the Faculty of 
Engineering you will have access to a broad 
programme of skills training and professional 
development to help you complete your 
research effectively and to keep you at the 
leading edge of developments in learning 
and teaching, innovation, enterprise and 
knowledge transfer to help you succeed  
in future employment.

For further information visit:  
www.engineering.leeds.ac.uk/go/rst

As would be expected of a top-rated UK research School, with over 
60 postgraduate research students from around the world, research 
facilities are of the highest standard. 

FIRST
CLASS 
FACILITIES

“�I use state-of-the-art desktop 
computers with high-end 
graphics cards needed to run 
my software. The School has 
whole laboratories of such 
machines, which enables me 
to carry out user studies with 
several participants at the same 
time. Similarly the machine 
on my own desk is powerful 
enough to execute and 
develop complex, graphically 
intensive software.” 
Colin
PhD title: Interaction for comparison  
of graphs 
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A PhD is the most internationally recognised 
research qualification, and as such is the 
most commonly pursued research degree  
at Leeds.

In all cases you are expected to carry out 
a programme of research in a particular 
area under the supervision of a primary 
supervisor and one or more co-supervisors. 
Supervisors are usually staff within the 
school. However, co-supervisors may be 
from another discipline, another institution or 
even industry depending on the project and 
funding source.

You are assessed internally towards the end 
of your first year (second year for part-
time students) through a report and oral 
examination; successful completion enables 
progression into the remaining years. At the 
end of the programme you will prepare a 
thesis which describes your research and 
your original contribution to knowledge 
which is assessed by oral examination.

Once registered you are given the 
opportunity to discuss your research topic 
with your supervisor(s). Your supervisor will 
help you to identify specific training needs 
and recommend suitable courses. During 
the later stages of your study you will be 
expected to give seminars and write papers 
for scientific journals and conferences.

Our international reputation for research makes this an ideal place to pursue 
a research degree, whether as preparation for a research career in industry or 
as the start of an academic career.

OUR 
RESEARCH 
DEGREES

Research degree	L ength of study period

Doctor of Philosophy (PhD)	 3 years full-time or
	 5 years part-time study

Master of Philosophy (MPhil)	 2 years full-time or
	 4 years part-time study

Master of Science by Research (MSc)	 1 year full-time or 
	 2 years part-time study

“�I enjoy trying to solve a problem 
that hasn’t been solved before, 
regardless of how small the 
progress might be! It’s great 
to know that I’m contributing 
to the field of knowledge.” 
Dima
PhD title: Activity analysis: finding 
explanations for sets of events

We offer three types of research degree, 
all of which are project based:

Research activity is organised into two research institutes
•	 The Institute for Artificial Intelligence and Biological Systems
•	 The Institute for Computational and Systems Science
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The I-AIBS is pioneering an integrative and 
broadly-based study of intelligent systems 
building on our internationally recognised 
research streams on learning from 
images and video, corpus-based language 
processing, qualitative reasoning about 
space and time, and investigations into 
computational mechanisms in biological 
cells and organisms. The research 
ranges from fundamental work through 
to applied studies in collaboration with 
many industrial and public organisations, 
and interdisciplinary research with, for 
example, psychology and neuroscience. 

The institute encompasses research  
groups in:
• Biosystems
• Computer Vision
• �Knowledge Representation 
and Reasoning
• Natural Language Processing
• Scheduling and Constraints

We collaborate with the following 
departments and organisations:

Within the University: Institute of 
Molecular and Cellular Biology, 
Interdisciplinary Centre for Scientific 
Research in Music, Institute for Transport 
Studies, Leeds Teaching Hospitals NHS 
Trust, Centre for Translation Studies, and 
School of Modern Languages and Cultures.
 

External Academic Collaborators: 
Brock University (Ontario), Columbia 
University, DFKI German Institute for 
Artificial Intelligence, Ghent University, 
Hamburg University (CSL), Max-Planck 
Institute for Biological Cybernetics 
(MPIK), Royal Institute of Technology 
in Stockholm (KTH), Swiss Federal 
Institute of Technology (ETH), Tezpur 
University (Assam), The Australian 
National University, University of Tübingen, 
University of Bologna, University of Bristol, 
University of Edinburgh, University of 
Eindhoven, University of Genoa, University 
of Ljubljana, University of Lugano, 
University of Madrid, University of Rome la 
Sapienza, University of San Francisco and 
University of Verona.

Industrial Collaborators: Adien Ltd, 
Infrared Integrated Systems Ltd, Anglian 
Water Services Ltd, British Telecom plc, 
Ewan Group Ltd, Google, Jacobs (UK) Ltd, 
Joint Utilities Group plc, Leica Geosystems 
Ltd, National Grid Transco plc, Ordnance 
Survey, ProZone, Scott Wilson Pavement 
Engineering Ltd, Severn Trent Water Ltd, 
Transport for London, Thames Water 
Utilities Ltd, The Pipeline Industries Guild, 
Three Valleys Water plc, UK Water Industry 
Research Ltd, United Utilities plc and 
Yorkshire Water Services Ltd. 

For further information visit: www.engineering.leeds.ac.uk/comp/research

Institute for artificial intelligence 
and biological systems (I-AIBS)

RESEARCH ACTIVITY



SCHOOL OF computing 07

Our research spans the fundamental 
study of biological systems, through 
computational biology, to the application 
of insights from such research to 
foundations of computation, complexity 
and biologically-inspired applications. 
Our research focuses on problems in 
computational, cognitive and systems 
neuroscience, bioinformatics and systems 
biology. We are currently funded by three 
major EPSRC and BBSRC grants, totalling 
more than £2.5m and we collaborate 
closely with others within the School as 
well as across departments, including 
Biological Sciences, Medicine, Chemistry 
and Biochemistry, Mathematics and 
Engineering. 

Current research:
The work we undertake can be seen 
as part of a wider research field that is 
motivated by foundational questions about 
biological systems and processes. What is 
the secret of biology and how does it differ 
fundamentally from other matter? Such  
age-old questions are currently being 
attacked by different disciplines, from 
a range of different perspectives, using 
a combination of tools. More and 
more, scientists and engineers from 
all disciplines are asking systems-level 

questions and developing the language 
for systems thinking and the tools to 
analyse and model them. More and more, 
researchers are forming cross-disciplinary 
collaborations to tackle a range of complex 
biological networks. This is an exciting 
age, in which important new insights are 
frequently being discovered about the 
organisation, adaptability, robustness 
and functionality of complex systems in 
nature. Two areas in which these questions 
come to the fore are neuroscience and 
bioinformatics, the main research areas  
of this group. 

Current projects include:

Computational and Cognitive euroscience:
• �Learning and memory in biological
neural networks;
• �Biologically constrained neural
network models;
• �The C. elegans nervous system: theory 

and experiment in an invertebrate model 
system;
• �The neural substrate of attention
in object recognition and language: 
new perspectives on the binding problem;
• �Mathematical and computational tools for 
modelling large populations of neurons.

Molecular Evolution and Bioinformatics:
• Modelling gene regulation networks;
• �Compositional structures in 
non-coding DNA;
• �The effects of fluctuations in biological 
gene expression.

Complex Systems and Networks:
• �Random graph approaches to the study 
of biological networks;
• �Homeostatic regulation in biological 
and bio-inspired systems;
• �The role of space in neural and 
neurally-inspired networks.

Future areas of research:
• �Genetic specification of the developing 

C. elegans nervous system;
• �Network growth and development in 
biological and artificial neural networks;
• �Stability and dynamics of large neuronal 
networks.

The Biosystems group’s goal is to be a bridge between 
computational and biological sciences.

Academic Staff
Dr Netta Cohen 
Dr Marc De Kamps 
Dr Chris Needham
and 7 PhD students and  
postdoctoral researchers 

 
BIOSYSTEMS
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The group works closely with researchers in 
several other disciplines at the University, 
for example the Leeds Teaching Hospitals 
NHS Trust and the Institute of Molecular 
and Cellular Biology. It also has links with 
many industrial companies, based in the 
UK and overseas. Our research focuses on 
general methods for object recognition, 
segmentation and video analysis; and on 
applications of computer vision to medical 
imaging, biological research, surveillance, 
sport and entertainment. 

Current research
Research on the visual analysis of 
behaviour has mainly centred on human 
behaviour. It includes fundamental 
research on object recognition, activity 
analysis, and learning, through to applied 
work addressing social and commercial 
priorities. An important aim in our current 
research is to learn about the different 
kinds of objects and activities that occur in 
scenes automatically from video datasets 
(e.g. TV shows, recorded CCTV), sometimes 
exploiting associated non-visual data (e.g. 
textual annotations). To do this we are 
combining ideas from computer vision, 
machine learning, and symbolic reasoning.

Working together with clinical and 
scientific staff based in the Faculty of 
Medicine and hospitals of the Leeds 
Teaching Hospitals NHS Trust, the Vision 
group is involved in many areas of medical 
image analysis. Techniques such as X-ray 
computed tomography (CT), magnetic 
resonance imaging (MRI) and virtual slide 
technology provide us with exceptional 
views of biological structures at multiple 
scales. We are addressing the problems of 
visualising, quantifying and interpreting 
the massive three-dimensional datasets 
commonly generated by these technologies. 

Current projects include:
• �Learning about object categories using 
language and vision;
• �Seeking long-term explanations 
for human activities (e.g. within a  
bicycle rack);
• �Learning about maintenance activities 
(e.g. aircraft servicing);
• �Simulation of surgical procedures 
using virtual environments;
• �Non-rigid multimodel registration of 
PET and MRI hand volumes;
• �Automatic generation of 3D anatomical 
models;
• �Computer aided diagnosis in pathology.

Future areas of research
Future work in the group will focus on 
developing a broader ‘cognitive’ approach 
to computer vision, integrating ideas from 
machine learning and artificial intelligence. 

We will also continue to look for new 
ways of using computer vision in the 
fields of medicine, biology, security and 
entertainment.

The Computer Vision group has been in existence for over 18 years 
and has grown to be one of the largest centres for computer vision 
research in the UK.

Academic Staff
Professor Roger Boyle 
Dr Andy Bulpitt 
Dr Mark Everingham 
Professor David Hogg 
Dr Derek Magee 
Dr Kia Ng 
and over 20 PhD students and  
postdoctoral researchers

computer
vision
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The group collaborates closely with 
the Computer Vision group in the area 
of cognitive vision, the Visualization 
and Virtual Reality group in the area of 
visualization of geographic and spatial 
information, and other universities 
and research institutes, in the UK and 
worldwide.
 
Current research
Since 1990 the Knowledge Representation 
and Reasoning group has conducted 
spatial reasoning research centred on the 
development and application of formal 
languages to express and reason about 
spatial concepts in particular the RCC 
Spatial logic and its more expressive 
descendent, Region Based Geometry 
(RBG). The work of the group includes: 
development of more expressive spatial 
languages; spatial ontologies; spatial 
vagueness, uncertainty and granularity; 
and automated reasoning with spatial 
logics. Since time is often inextricably 
linked with spatial information, spatio-
temporal generalisations of these issues 
and the formalisation of spatial change 
are also of particular interest to the group. 
The research focuses on applications of 
spatial reasoning, formal ontologies and 
user modelling and user-adaptive systems.

The research on applications of spatial 
reasoning includes cognitive vision and 
geographical information science; this area 
attracts considerable funding from research 
councils and industry. In foundational 
ontology the group has developed a 
database of ontological theories.

 

This resource currently includes several 
formal descriptions of space and time. 
It provides a means of maintaining and 
disseminating ontological theories, and 
is closely linked to the group’s activity 
in qualitative spatial reasoning.

Current projects include:
• �Learning about activities from video;
• �Visualising integrated information on 
buried assets to reduce streetworks 
(VISTA);
• �Mapping the underworld (MTU): 
knowledge and data integration;
• �Mapping the underworld (MTU): 
multi-sensor device creation,  
assessment, protocols;
• �Versatile support for ontology 
construction;
• �Ontological granularity in dynamic 
geo-networks;
• �Foundational ontology for geographic 
information;
• �Cognitive workflow capturing and 
rendering with on-body sensor  
networks (COGNITO).

User Modelling and User-Adaptive  
Systems is a relatively new research  
activity within the Knowledge 
Representation and Reasoning group. 
Building on several projects on Intelligent 
Tutoring Systems, it has grown to 
include broader applications of Artificial 
Intelligence to derive models of users 
(including preferences, interests and 
conceptual understanding) and to employ 
these models to build systems that tailor 
their behaviour to individuals and groups. 

The research involves the application 
of Knowledge Representation and 
Reasoning methods, such as ontologies, 
common sense reasoning, fuzzy sets and 
certainty factors to interactive learning 
environments, student and group modelling 
in web-based learning systems and user 
modelling on the semantic web. The group 
is an associate member of two European 
Networks of Excellence. 

Current projects include:
• �CourseVis: A graphical student 
monitoring tool for supporting instructors 
in Web-Based Distance Courses; 
• �TADV: Teacher Adviser applies fuzzy sets 
and certainty factor to analyse tracking 
data and extract student and group 
models;
• �SWALE: Semantic Web and Adaptive 
Learning Environments. 

Future areas of research
In addition to our more theoretically 
orientated work, we are increasing  
our collaborations with domain experts 
and other disciplines, ranging from the 
Arts, Biological Sciences, Robotics, 
Geographical Information Science, 
Neuroscience, and Linguistics in jointly 
developing effective spatio-temporal 
representations and reasoners. We are 
looking to build on the personalisation 
research and integrate this, for example, 
by researching into intelligent personalised 
geoinformation systems.

The Knowledge Representation and Reasoning group conducts both 
foundational and applied research in knowledge representation and reasoning, 
concentrating particularly on qualitative spatial and spatio-temporal reasoning, 
foundational ontology as well as user modelling and user-adaptive systems.

Academic Staff
Dr Brandon Bennett 
Professor Anthony Cohn 
Dr Vania Dimitrova 
Dr John Stell
and 16 PhD students and  
postdoctoral researchers

knowledge representation
and reasoning



The relentless growth of textual data 
available increases the need for robust and 
scalable methods to automatically extract 
information from text. This can enable, for 
example, machine translation, dialogue 
systems, information extraction systems 
and automatic summarisation tools. 
The group has long-standing interests in 
using machine learning for the treatment 
of syntactic, semantic, pragmatic and 
discourse phenomena, especially tackling 
the question: how can automatic language 
understanding be modelled in a knowledge-
lean manner based on corpus evidence? 

The group has close links with the 
Schools of Modern Languages and 
Cultures, Education and English as 
well as national and international 
collaborations, for example with the 
Universities of Edinburgh, Bologna 
and Tübingen as well as industrial 
collaborators, such as Google. The group 
also works closely with the Vision group  
on object recognition, integrating text  
and vision.

The group is developing corpora and 
algorithms, not only for English but 
also for a number of other languages. 
Recent work has included the successful 
development of corpora and concordance 
tools for Arabic. The work also reaches 
out to non-NLP communities and has 
a strong interdisciplinary focus. Recent 
interdisciplinary projects included: 
Language Engineering, applied to English 
Language Teaching, as well as FMRI 
studies for figurative language
understanding.

Current research includes:

• �The Mascara project: Robust statistical 
algorithms for figurative language 
recognition;
• �Arabic language modelling: Arabic 
corpora construction, morphological 
and part-of-speech analysis, the Arabic 
discourse Treebank;
• �Web as corpus: use of the web as corpus 
for knowledge extraction and language 
modelling;
• �Sentiment Analysis: Transforming 

WordNet into a resource for sentiment 
analysis;
• �Google WebDoc: Semi-Supervised 
genre classification for web documents;
• �Visual object recognition using textual 
descriptions.

Future areas of research
For future work the group is especially 
interested in:

• �Sentiment analysis and emotion 
recognition;
• �Detection of terrorist activities;
• �The modelling of semantic, pragmatic 
and discourse phenomena;
• �Integration of visual and linguistic 

information in multi-modal systems  
in collaboration with the Vision group;
• �Corpus-based processing of languages 
other than English.

Natural language
processing

10	postgraduate RESEARCH PROGRAMMES

The Natural Language Processing group is primarily concerned  
with data-intensive and corpus-based language processing.

Academic Staff
Dr Eric Atwell 
Professor Anthony Hartley (Translation 
Studies) 
Dr Katja Markert
Dr Serge Sharoff (Translation Studies) 
and 11 PhD students and  
postdoctoral researchers



Scheduling systems developed by 
the group are being used by bus and 
train companies throughout the UK. 
Collaboration with various transport 
companies is enabling the study and 
research of real-world problems.
	
Current research
The group is investigating algorithms for 
producing efficient and robust schedules. 
A wide range of approaches such as 
mathematical programming, evolutionary 
algorithms, tabu search, hyper-heuristics, 
constraint based methods, and local 
search heuristics are used. The group 
has two main strands to its research. The 
theoretical strand concerns complexity 
analysis of shop scheduling problems and 
is described in more detail under “Theory 
of Computing”. The other strand concerns 
the design of automatic optimizing 
algorithms for scheduling public transport 
operations. The group is particularly 
concerned with optimizing schedule 
efficiency, robustness and the ability to 
solve large and complex problem instances.

Current research projects include:
• �Train timetables generation (with multiple 
operators sharing the infrastructure 
network);
• ���Train scheduling (complex scenarios 
of train coupling/splitting and cleaning/
maintenance/mileage constraints);
• �Scheduling of crews (drivers, conductors 
and guards) for each day, of operations;
• �Crew rostering (packaging weekly work 
and rests).

Future areas of research:
• �Train rolling stock operational 
and maintenance scheduling;
• �New approaches covering the 
set mathematical model;
• Personnel scheduling;
• Timetable problems.

The group produced the world’s first computerised train schedule  
for British Rail in 1963, and it has led to a University spin-off  
company Tracsis plc.

Scheduling  
and constraints 
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Academic Staff
Dr Ray Kwan 
and 2 PhD students and  
postdoctoral researchers



The I-CSS develops fundamental principles and practical methods  
for problems that are computationally challenging and/or require  
unusual kinds of computing resources.

12 postgraduate RESEARCH PROGRAMMES

institute for computational
and systems science (I-CSS)
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Our work spans fundamental work on 
algorithms and their complexity, high-
performance numerical methods in 
scientific computing, architectures 
for highly distributed fault-tolerant 
grid computing, web technologies for 
collaborative computing, and interface 
and programming technologies for visual 
computing. The institute builds on our 
international reputation in this field, and 
our collaborations with industrial partners 
including Shell, BAE Systems, and NAG.
 
The institute encompasses research  
groups in:
• Algorithms and Complexity
• Scientific Computation
• Visualization and Virtual Reality
• Internet Computing

We collaborate with the following 
departments and organisations:

Within the University: Biology, Business 
School, Chemistry, Earth Sciences, 
Geography, Institute for Transport  
Studies, Mathematics.

External Academic Collaborators: We have 
a large number of academic collaborators  
in many institutions and countries 
including: Beihang University, Carnegie 
Mellon University, CNRS (France), Georgia 
Tech, Princeton University, Laboratoire 
Leibniz-IMAG, University of Bergen, 
University of Bonn, University of California 
Berkeley, University of Edinburgh, University 
of Jena, University of Malaga, University of 
Metz, NUDT (China), University of Orleans, 
University of New South Wales, University 
of Padova, University of Paris I Pantheone-
Sorbonne, University of Parma, University of 
Pisa, University of Prague, University of Rio 
de Janeiro, University of Rostok, University 
of Utrecht and University of Verona. 

Industrial Collaborators: Atos Origin, 
BAE Systems, BASF, BP Chemicals, Dow, 
Electronic Data Systems, Esteem Systems, 
Honda, ICI, Lucite, NAG, Rolls-Royce, 
VSNi Ltd, Wincor Nixdorf. 

For further information visit: www.engineering.leeds.ac.uk/comp/research



For example, its content forms Volume A 
of the Handbook of Theoretical Computer 
Science (Ed. Van Leeuwen, Elsevier, 
1990). It concerns itself with exploring the 
limits to feasible computations. It attempts 
to categorise computational problems 
according to the efficiency with which they 
might be solved in the large scale. In other 
words, we try to determine the intrinsic 
‘scalability’ of possible solution methods 
for the problem. The work is inherently 
mathematically based. The mathematical 
tools range widely, including graph theory, 
combinatorics and discrete probability.

Current research
There are five main strands to the current 
research.

The first strand concerns the applications 
of probabilistic methods to algorithmic 
problems. Randomization is an important 
idea in improving the efficiency of 
computations, and there is much current 
research into its exact power. The group 
is primarily interested in topics such as 
random walk methods for counting and 
related problems, in the complexity of 
counting, and in the application of random 
graph methods to problems on networks.

A related strand is concerned with the 
complexity of counting problems, both 
exact and approximate. A particular focus 
is on constraint satisfaction problems, 
and obtaining sharp classifications of their 
complexity.

The strand on algorithms on graphs, aims 
to deal with algorithmically hard problems. 
Many practically important or theoretically 
interesting problems are NP-complete. 
That is, no algorithm is known to solve 
such a problem in polynomial time.  
To deal with these problems in practice, 
we restrict the input to graphs in special 
classes, study approximations, and 
develop fast exact algorithms, that run in 
exponential time. Current research focuses 
on triangulation problems, such as the 
computation of various tree-width, path-
width, band-width and clique-width.

Another strand concerns the theory of 
scheduling. Our research focuses on 
extending scheduling models to include 
real-world situations where the data  
may vary and can be controlled.  
In such models, task durations and other 
parameters can be chosen from a given 
range to allow some jobs to be completed 
earlier. The required control is often 
achieved through allocating additional 
resources and incurs costs. This gives rise 
to new enhanced scheduling models that 
generally cannot be handled by the existing 
scheduling techniques.

The last strand concerns algorithmic 
problems in graph theory and 
combinatorics. The particular interest 
here is in perfect graphs, a class of graphs 
in which certain optimisation problems 
are easier than in general graphs. This 
is one of the most important areas of 
graph theory, and has been the subject 
of much recent research. Members of 

the group have been centrally involved in 
recent major breakthroughs in this area, 
in particular finding a polynomial time 
algorithm for recognising perfect graphs. 

Current research projects include: 
• �The complexity of counting in constraint 
satisfaction problems;
• �A study of the clique-width of graphs 
and its algorithmic implications;
• �Scheduling patients pathways: models 
and algorithms;
• �Quality of service provision for grid 
applications via intelligent scheduling;
• �Amorphous computing, random graphs 
and complex biological networks.

Future areas of research:
• �Integrating scheduling and transportation 
decisions in supply chain management;
• �Investigating how to exploit structural 
analysis of perfect graphs and related 
classes with the aim of obtaining 
efficient combinatorial algorithms  
for certain optimisation problems.

Algorithms and Complexity Theory: exploring the limits of feasible computation.

ALGORITHMS 
AND COMPLEXITY 
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Academic Staff
Professor Martin Dyer
Dr Natasha Shakhlevich
Dr Kristina Vuškovic
Dr Haiko Müller
and 6 PhD students and  
postdoctoral researchers

´



Consequently, our research ranges from 
both the theoretical and fundamental 
(e.g. Numerical Analysis) through to the 
highly applied and interdisciplinary (e.g. 
Computational Engineering). Much of the 
latter work is undertaken with colleagues 
in other disciplines such as Mathematics, 
Biology, Engineering, Chemistry, Earth 
Science and Physics or directly with 
industry including the automotive, plastics 
and oil industries.

Current research 
Research in the group is conducted within 
the broad headings of fundamental, 
multidisciplinary and industrial research.

The fundamental research undertaken 
by the group typically focuses on general 
purpose numerical algorithms, including 
the development and analysis of new 
computational techniques. Of particular 
interest are methods based upon adaptivity 
(the group has a long history of research 
into adaptive methods for ordinary and 
partial differential equations, for example, 
and the use of parallel computers. 
 
More recently this research has broadened 
to include the study of multigrid and other 
multilevel algorithms for the fast solution of 
large sparse algebraic systems of equations.

The multidisciplinary and industrial 
research typically focuses on the 
exploitation of the fundamental methods 
already developed. The range of 
applications that the group considers is very 
broad but includes lubrication, coating, 
phase-change and other free-surface 
problems, as well as geophysical, polymeric 
and atmospheric flow problems and many 
more examples from computational fluid 
dynamics (CFD).

Current projects include:
• �Self-adapting software for Grid-based 
numerical simulation;
• �Scale invariant moving mesh finite 

elements for multidimensional nonlinear 
partial differential equations;
• �High order fluctuation splitting schemes 
for time-dependent applications;
• �The microscale polymer processing 

consortium for macromolecular 
engineering: toolbox development and 
application;
• �A phase-field model for simulating the 
coupled thermal-chemical solidification 
of alloys;

• �Applications of the adjoint method in 
computational fluid dynamics and design;
• �Coupled electro-mechanical simulation of 
cardiac rhythm;
• �Numerical modelling of chemical 
diffusion through skin and similar 
membranes;
• �Reliable computational methods for 

lubrication and elastohydrodynamic 
lubrication simulation.

Future areas of research
The group will continue to undertake 
leading edge research into the development 
of new numerical algorithms and to apply 
these to a broad range of applications. 
It is likely that we will extend our links 
with the systems biology, medicine 
and health sciences community where 
partial differential equations may be 
used to model a wide variety of problems 
across numerous length scales. The 
development and implementation of new 
algorithms for massively parallel high 
performance computing on current and 
emerging hardware architectures will also 
be an active area in the next few years. 
Applications for research study in our 
existing areas of application will, of  
course, continue to be welcomed.

Research focuses on the development, analysis, implementation and 
application of fast, efficient and reliable algorithms for the numerical 
solution of computational problems that arise in science and engineering. 

SCIENTIFIC
COMPUTATION
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Academic Staff
Dr Christopher Goodyer 
Dr Matthew Hubbard
Professor Peter Jimack
Dr Mark Walkley 
and 7 PhD students and  
postdoctoral researchers



The Visualization and Virtual Reality group has an international 
reputation for work in visualization systems, algorithms and 
human-computer interaction.

Much of the work is application driven, 
through strong collaboration with surgeons, 
radiologists, computational biologists, 
astronomers and transport planners.  
The group’s work is highly innovative,  
for example exploring giga-pixel display 
technology for diagnostic pathology, 
and functional programming for 
high-performance graphics and GPU 
programming. Specialist research facilities 
include a graphics cluster, an AccessGrid 
node, an Eyelink II eye tracker and a range 
of high resolution and large screen displays 
that includes a Powerwall (53-million pixel 
display wall).

Current research
Visualization is fundamental to gaining 
insight into large datasets, whether for 
medical diagnosis, transport planning, or 
basic scientific research. Challenges range 
from processing terabytes of data, through 
new ways of using graphics to render 
pictures, to technologies that allow users to 
interact and collaborate in new ways. There 
are three strands to our research at Leeds:

Systems: 
• �Grid and web technologies for 
distributed visual analytics;
• �Functional programming for 
parallel graphics;
• �Visualization of large sets of 
multivariate data.

Applications:
• �Representing qualitative and 
quantitative uncertainty;
• �Visual analysis of large graphs and 
networks;
• �Powerwalls as virtual-reality microscopes.

Interfaces:
• �Collaborative interaction with 
large-scale displays;
• �Navigation in virtual reality and 
the world-wide web;
• Domain-specific languages;
• �Topological adstractions for exploring 
large datasets.

Current research projects include:
• Analysis of Data in a Visual Environment;
• �A Virtual Reality Microscope for 
Diagnostic Pathology;
• �The Wellcome/EPSRC Leeds Medical 
Engineering Centre;
• �Vismaster EU Network on Visual 
Analytics.

Future areas of research:
• �Using visualization to understand and 

improve the performance of multi-core 
applications;
• �Visual interfaces for personal information 
spaces and for making sense of search 
results;
• �Functional tools for high-performance 
rendering.

Visualization and 
virtual reality
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Academic Staff
Dr David Duke
Dr Hamish Carr
Dr Roy Ruddle
and 11 PhD students and  
postdoctoral researchers



Research covers architectural issues, 
technologies and applications. Projects 
conducted have examined issues such as 
security, performance and collaborations 
in service-orientated architectures. 
Experiments have been conducted 
with technologies such as grid and 
cloud computing, semantics and social 
computing. Our projects are often addressed 
by multidisciplinary teams of researchers 
working on specific application domains, 
bringing together application domain 
specialists from academia and industry.

The success of the group has been 
demonstrated by the award of funding for 
numerous follow-on projects. For example 
the outcome of the DAME (Distributed 
Aircraft Maintenance Environment) and 
BROADEN (Business Resource Optimisation 
for Aftermarket and Design on Engineering 
Networks) projects is being exploited by 
Rolls-Royce and members of the group were 
awarded the BCS 2001 Brendan Murphy 
Prize for the best work in distributed 
systems and networks.

Research in Distributed Systems and 
Services concerns service-orientated grid 
and Internet technologies, with a focus 
on complex system structuring, security 
and dependability, and through-life 
system evolution, and building large-scale 
networked systems. The aim is to improve 
conceptual system models and viewpoints, 
providing a better understanding of (1) 
large-scale system architecture and its 
associated properties, (2) architectural 
attributes and properties, and (3) problem 
contexts to which such architectures must 
be applied. 

Research in Web Science includes grid and 
cloud computing with a focus on semantic 
description of services and virtualisation of 
resources. Semantic discovery of services 
is a key element for building new web and 

cloud services. Quality of service provision 
for applications, such as high performance 
cloud-based systems, is an important 
specialisation. Novel applications in social 
computing and semantic web technologies 
enable better understanding of best 
practices in communities for knowledge 
sharing and creation.

Current research projects include:
•	�CRO WN-C: Funded by EPSRC and the 
Chinese NSFC, Leeds and Beihang 
University in China are collaborating 
to develop a grid middleware system 
that features integrated tools for the 
assessment and deployment of highly 
dependable systems. The system is  
now transformed into a virtual computing 
platform for clouds with enhanced fault 
tolerance and security features.

•	 �GENESIS (Generative e-Social Science)
is a collaborative project between Leeds 
and the Centre for Advanced Spatial 
Analysis (CASA) at University College 
London. It is a continuation of two 
e-social science projects (MoSeS at 
Leeds, GeoVue at University College) that 
seeks to develop scientific techniques 
for the simulation of cities and regions. 
The project will pioneer new ways of 
visualizing cities using Web 2.0 and Grid 
technologies. It will pioneer development 
of new spatial data sets which form the 
basis of work in geodemographics at 
Leeds and UCL.

•	 �Grid Applications Performance Prediction 
Tool: this project focuses on undertaking 
scientific and technical implementation 
of performance prediction. The technical 
development means that it can be used 
in a grid environment to optimise the 
usage of grid resources over multiple 
administrative domains and ensure 
quality of service provision for a variety 
of applications. The main commercial 
partners for this project are Rolls-Royce 
and Electronic Data Systems (EDS).

•	 �Scientific Electronic Laboratory Notebook 
(ELN): This project brings together 
semantic technologies to capture 
provenance in scientific modelling 
processes. This work has been in 
collaboration with research groups in 
atmospheric chemistry and in scientific 
computation.

Future areas of research:
• 	�Distributed systems and services - 
we aim to further the development  
of measurement and metrics for  
critical system features, addressing  
both functional and non-functional 
concerns against a variety of criteria  
that cover operational, organisational,  
and through-life aspects.

•	 �Web Science - we explore the 
research issues in adopting innovative 
e-infrastructures (systems, processes, 
information and people) using the 
semantic web and cloud technologies. 
Social technical design methods and 
methodologies will be further developed 
and investigated. Quality of service  
issues such as scalability and fault 
tolerance, with special emphasis on  
risk management, will be studied.

The Internet Computing group’s research is focused in two sub-areas:  
Distributed Systems and Services and Web Science.

Internet
Computing
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Academic Staff
Professor Peter Dew
Dr Karim Djemame
Dr Lydia Lau
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Professor Jie Xu
and 20 PhD students and  
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THE
APPLICATION
PROCESS

Entry requirements 
We normally require applicants to have 
a minimum qualification level of a UK 
upper second class honours degree 
(2:1) or equivalent. 

If English is not your first language we  
will require evidence of your English 
language ability.

Fees & scholarships 
We offer a number of scholarships and 
bursaries for postgraduate study and we 
have a range of studentships available  
for the study of specific projects.  
 
For the latest information on fees  
and scholarships please visit 
www.engineering.leeds.ac.uk/scholarships

The University also offers a number
of scholarships. For further information 
visit http://scholarships.leeds.ac.uk

How to apply 
Application for postgraduate study must be 
made on the appropriate form and should 
be accompanied by names of referees  
and a CV.

Application packs and further  
information can be obtained on-line at 
www.engineering.leeds.ac.uk/pg/research

Contact us
If you have any queries please contact:

The Postgraduate Admissions Team
School of Computing
University of Leeds
Leeds
LS2 9JT
UK

t: +44 (0)113 343 5440
f: +44 (0) 113 343 5468
e: rsadmit@comp.leeds.ac.uk
w: www.engineering.leeds.ac.uk/comp

Visit us
You are welcome to visit us, please contact 
the Postgraduate Admissions Team on  
+44 (0)113 343 5440.

“�The novel developments 
and challenges with respect 
to computer security due to 
emerging technologies such 
as Cloud computing make my 
research even more interesting 
and enjoyable. 
One of the main reasons for 
me to choose the University of 
Leeds was the illustrious profile 
of Professor Jie Xu.” 
Junaid
PhD title: Integrated intrusion detection 
and diagnosis for clouds 

“�I chose to undertake a PhD
as I had been working in 
industry for over 18 years 
and wanted a new intellectual 
stimulus. I was also keen 
to undertake a project that 
had real-world relevance. 
I chose the university of Leeds 
as it is a high quality research 
intensive university with a 
strong School of Computing.” 
Nathan
PhD title: Computational simulation of 
coupled electromechanical cardiac activity

“�The fact that the Natural 
Language Processing group is 
a pioneer in processing Arabic 
text and that the University is 
one of the top 100 universities 
in the world meant that Leeds 
was the perfect choice for me.” 
Majdi
PhD title: Domain and genre-independent 
fine-grain part-of-speech tagging and 
morphological analysis of Arabic
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The University of Leeds is one of the UK’s top universities. 
Established in 1904, we are part of the prestigious Russell Group – 
the 20 leading research universities in the UK, and are well known 
throughout the world for our quality of teaching and research.
In fact, last year students came to us 
from over 130 countries. Our degrees 
are also well respected by employers and 
universities world-wide, and in the latest 
World University League Tables, published 
in October 2009, our employer review 
score was 99 out of 100.

Our single site campus is one of largest 
in the UK, and our size brings many 
benefits. It means there are a wide range 
of amenities on campus, including sports 
facilities, an opticians, supermarket and 
an excellent Students’ Union. However 
students are taught within smaller Schools, 
enabling us to be friendly, supportive  
and accessible.

Some key facts about our University:

• �One of the original six civic ‘red-brick’ 
universities

• �A thriving Students’ Union – one of the 
most active in the UK with over 260 
clubs and societies

• �A founder member of the World 
Universities Network – combining our 
intellectual firepower with 18 other 
world-leading universities to tackle 
research of global importance

• �We have 15 national teaching fellows – 
more than any other English university – 
reflecting the excellence of our teaching

• �A £360m investment in new buildings 
and facilities will include a £9.7m 
swimming pool with an adjustable depth.

You will benefit from the diverse community 
of cultures studying and working within the 
University. We are committed to providing 
an excellent level of service and support 
for all our students and for international 
students we have extensive academic 
support services including a Language 
Centre and a Skills Centre.

An active International Centre brings 
together the international student 
community, and is a source of information, 
guidance and support, as well as a great 
place to make new friends.

We also offer a wide range of student 
welfare services, including immigration 
advice, a medical centre, welfare 
advice, counselling and a whole range of 
additional services. International students 
have a guaranteed place in University 
accommodation throughout their studies, 
provided that a completed application form 
and deposit reaches us before the summer 
deadlines.* 

For further information visit:  
www.leeds.ac.uk/international

*�This guarantee applies to all single students from  
outside the EU who apply by the relevant deadlines.

THE
UNIVERSITY
OF LEEDS
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THE
CITY OF
LEEDS

Leeds is a multi-cultural and cosmopolitan student 
friendly city with over 200,000 students, all enjoying 
the safe, friendly environment. 

The city boasts a lively arts and 
entertainment scene, and hosts a wide 
variety of shopping facilities. The central 
position of Leeds, midway between 
Edinburgh and London, in the UK means 
that it is an ideal place from which to 
visit other parts of the country. Leeds 
can be reached easily by train from any 
part of the UK, and is served by Leeds/
Bradford International Airport, with train 
connections from Manchester and London 
International Airports. 

Leeds is one of the most cost effective 
places to study in Britain, according to 
NatWest’s Student Living Index 2008. 
Living accommodation close to the 
University is plentiful, with substantial 
amounts of University as well as private 
sector accommodation. Further details 
about accommodation can be obtained 
from the Accommodation Office on 
+44 (0)8701 200189,  
e: accom@leeds.ac.uk or
www.leeds.ac.uk/accommodation.



Postgraduate Admissions Team
School of Computing

University of Leeds 
Leeds LS2 9JT, UK

t: +44 (0)113 343 5440 
f: +44 (0)113 343 5468 
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w: www.engineering.leeds.ac.uk/comp
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