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Introduction 
 

The Automated Scheduling, 
OptimisAtion and Planning (ASAP) 
Research Group is one of four main 
research groupings within the School of 
Computer Science and IT at the 
University of Nottingham.  The School 
obtained a grade 5 in the 2001 Research 
Assessment Exercise.  The ASAP group 
has expanded considerably since our 
last report (1999 – 2000).  We have 
grown from four permanent members of 
academic staff at the end of 2000 to five 
members of staff and an Industrial 
Fellow at the end of 2002.  In the same 
period, the number of research 
assistants within the group has doubled 
from four to eight and the number of 
PhD students has risen from 12 to 24. 

One of the main themes of the ASAP 
group’s research strategy is to 
investigate and develop decision 
support technology that is capable of 
dealing with the ever increasing 
complexity of real world problems 
across a wide range of applications.  
Over the 2001 – 2002 period, we have 
expanded into new research areas, such 
as fuzzy expert systems and fuzzy / 
multiobjective scheduling approaches.  
We have also moved into important new 
application areas such as aircraft 
scheduling (page 12), neonatal 
assessment (page 14) and supermarket 
shelf space allocation (page 9). 

These new application areas 
complement the wide range of 
applications that the ASAP group has 
been addressing for a number of years.  
Many of our recent advances in these 
applications are discussed in this report. 

Another of our major research themes 
over the last few years has been raising 
the level of generality at which optimis-
ation systems can operate.  Since 2000, 
we have made significant advances in 
this area.  This progress has been 
primarily in the areas of Hyper-
heuristics (page 3) and Case-Based 
Reasoning (page 6). 

The ASAP group currently holds 15 
research council awards (from EPSRC, 
ESRC and BBSRC) in addition to a 
Teaching Company Directorate award.  
These 16 awards represent over £1.9M 
of external funding.  The group also 
holds several PhD studentships funded 
by overseas governments and several 
internally awarded PhD studentships.  
Since 2000, ASAP has published (or is 
about to publish) 15 journal papers and 
54 refereed conference papers.  In 
addition, the group has played a major 
editorial role in leading international 
journals and conferences.  This report 
outlines the group’s main research 
activity over the 2001 – 2002 period.

 

 
The ASAP Research Group 
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Metaheur istics 
 
Since ASAP’s formation in 1996, the 
investigation of metaheuristic methods 
has played a major role in our research 
strategy.  We continue to use and 
explore metaheuristics (and hybrids) to 
solve a wide range of complex real 
world problems. The main meta-
heuristic methods we employ are briefly 
described below. 

Simulated Annealing: Hill Climbing is 
a very simple approach that always 
takes the best solution it can find until it 
finds no better solution in its 
neighbourhood.  The major drawback 
with it is that it easily gets stuck in local 
optima.  Simulated Annealing is, 
essentially, a hill climbing algorithm 
that can accept lower quality solutions 
in order to escape from local optima.  It 
will accept worse solutions according to 
a given probability which gets lower as 
the processing time gets longer.  The 
lowering of this probability can be 
thought of as cooling because the 
approach was originally motivated by 
thermodynamic principles. 

Tabu Search: This approach is similar 
(in a certain sense) to Simulated 
Annealing.  It is also based upon Hill 
Climbing and has a mechanism to 
escape from local optima.  The basic 
approach employs a tabu list where 
certain moves are prohibited for a 
certain number of iterations. 

Evolutionary Algorithms: The group 
is carrying out innovative research into 
a broad range of evolutionary methods 
such as Genetic Algorithms, Genetic 
Programming and Memetic Algorithms. 
Genetic Algorithms are motivated by 
the evolutionary process in the sense 
that a population of solutions is 
maintained and the population evolves 
according to ‘survival of the fittest’ .  

Genetic Programming draws on similar 
motivation but the population consists 
of programs rather than solutions.  A 
Memetic Algorithm can be thought of 
as a hybridisation of a population based 
approach and a local search approach 
(such as Hill Climbing, Tabu Search or 
Simulated Annealing).  The basic idea 
is that the local search algorithm is 
applied to each member of the 
population before the next generation is 
produced. 

Swarm Optimisation Algor ithms: 
These approaches mimic the way that 
animals, birds and insects collectively 
solve tasks.  They are characterised by 
the emergence of group behaviour from 
simple individual actions.  Perhaps the 
most often seen example of this type of 
behaviour is the way that birds flock 
together.  Ant Algorithms are a well 
known example of this type of approach 
being employed as an optimisation 
technique.  This method draws its 
inspiration from the way that ants 
forage for food. 

Variable Neighbourhood Search: 
Local search methods tend to use the 
same neighbourhood structure 
throughout the search process.   
Variable Neighbourhood Search  
allows this structure to change as the 
search progresses. 

ASAP’s work is concerned with solving 
real world problems and this often 
involves hybridisations of meta-
heuristics with other metaheuristics and 
with problem specific heuristics.  The 
metaheuristics described here also play 
a major role in some of the methods that 
are presented elsewhere in this report 
(such as Hyper-heuristics, Case-Based 
Reasoning and Fuzzy Systems).
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Hyper-heur istics 
 
Hyper-heuristics can be defined to be 
heuristics (or other methods) to choose 
heuristics.  One of the motivations 
behind the investigation of such 
approaches is to raise the level of 
generality at which optimisation 
systems can operate.  The current state 
of the art in optimisation methodology 
tends to rely very heavily upon problem 
specific information and heuristics.  The 
development of such problem specific 
approaches is expensive and resource 
intensive.  There are, of course, many 
situations where it is critical to generate 
the best possible solution.  However, in 
many real world situations, a company 
or institution does not require close-to-
optimal solutions.  Often, solutions that 
are “good enough – soon enough – 
cheap enough”  are all that is required.  
 
The overall strategy of hyper-heuristic 
research is far reaching and includes 
investigating the reduction of the 
number of parameters that optimisation 
systems require and the role of adaptive 
learning in such systems.  We are also 
investigating Case-Based Reasoning 
within the context of heuristic selection. 
 

 
Eric Soubeiga (Research Associate) 

 
One of the major avenues of 
investigation within hyper-heuristic 
research is to represent the problem as a 
set of heuristics, with the challenge 

being to decide which heuristic to apply 
at a given point in time.  The benefit is 
that we can use the same search 
mechanism (hyper-heuristic) for a range 
of totally different problems.  We only 
need to replace the set of low level 
heuristics and how we evaluate the 
solution.  The hyper-heuristic itself has 
no domain knowledge.  It simply 
decides which heuristic to apply next by 
using non-domain data.  A general 
hyper-heuristic framework is shown 
below. 
 
 

 
Hyper-heuristic Framework 

 
Several of ASAP’s externally funded 
projects are concerned with hyper-
heuristic development.  One of our main 
EPSRC projects in this area is entitled, 
“An Investigation of Hyper-Heuristic 
Methods”  (GR/N36837/01) and is held 
jointly with Prof Peter Ross of Napier 
University.  The overall hyper-heuristic 
theme also runs through two more of 
our major EPSRC grants (GR/N36837/ 
01, GR/M95516/01) and our 
ESRC/EPSRC grant (L328253012).  
More details about the area can be seen 
in our chapter entitled “Hyper-
heuristics: An Emerging Direction in 
Modern Search Technology”  in The 
Handbook of Metaheuristics, published 
by Kluwer in 2003. 
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Multiobjective Decision Making 
 
The quality of solutions to scheduling, 
timetabling and other optimisation 
problems can be assessed from various 
points of view with respect to very 
different constraints and requirements 
that are imposed upon the problem.  
Multiobjective Decision Making 
methods enable constraints of a 
fundamentally different nature to be 
handled simultaneously and enable the 
system/user to make an appropriate 
compromise between them according to 
the regulations and requirements of the 
particular problem in hand.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Minimising Multiple Objectives 
 
 
ASAP has been investigating multi-
objective approaches to university 
timetabling problems. A multiobjective 
method based on compromise 
programming has been developed. We 
have also investigated the integration of 
multicriteria approaches with meta-
heuristic methods for timetabling. The 
ASAP group has developed an 
examination timetabling algorithm 
which produces the best known results 
on most of the standard benchmark 
problems and  out-performs the results 
of conventional multiobjective weighted 
sum methods.  
 

 
Carole Fayad (Research Associate) 

 
The group has been recently awarded an 
EPSRC grant (GR/R95319/01) to 
investigate fuzzy multiple criteria 
approaches to production scheduling 
(see pages 5 and 11).  We consider a 
range of different criteria which 
includes those typically used (e.g. 
completion time of the last job, lateness  
of jobs, resource utilisation, etc.) and 
which also includes some criteria that 
have recently become important 
including energy consumption and the 
related impact of the climate change 
levy.  Our aim is to develop a system 
which will allow schedulers to express a 
range of preferences and an assignment 
of the relative importance of each of the 
scheduling criteria.  This enables the 
user to set aspiration levels for criteria 
which represent cut-off values that are 
acceptable for the performance 
measures.  The user can also set intra-
criterion preference (i.e. expressing 
whether one schedule is preferred over 
another or expressing indifference with 
respect to a single criterion).  In order to 
emulate human scheduling practice, we 
use linguistic descriptors to describe the 
scheduler’s preference structure.  For 
example, a scheduler should be able to 
assign weights to criteria such as very 
important, moderately important, less 
important, or to describe aspiration 
levels as high, moderate, or low, etc. 
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Fuzzy Reasoning 
 
The real world is characterised by 
uncertainty in many different forms: 
physical measurements may be 
inaccurate, human knowledge may be 
vague or incomplete, database records 
may be incorrect or missing, etc.  When 
modelling the real world, therefore, we 
can either ignore such uncertainties or 
we can attempt to represent them and 
build them into our models.  Many 
frameworks for handling uncertainty 
have been formulated, from long 
established techniques such as 
probability theory to relatively more 
recent developments built upon fuzzy 
logic. 
 
Since its original inception, fuzzy logic 
has been expanded to a complete 
framework for handling all forms of 
uncertainty.  Mechanisms have been 
created for inferencing or reasoning 
within this framework of uncertainty 
handling.  The process of taking a 
specific application and creating the 
required data representations, 
inferencing rules and processing 
mechanisms is termed fuzzy modelling.  
Invariably there are many internal 
parameters in such a model which need 
to be optimised to ensure that the 
automated reasoning process best 
matches the real world.  The ASAP 
group is investigating fuzzy reasoning 
methods in a variety of contexts. 
 
Fuzzy reasoning is being explored for 
multiobjective production scheduling 
and rescheduling under uncertainty in a 
major EPSRC grant (GR/R95319/01) 
that is held jointly with the Control 
Theory and Applications Centre at 
Coventry.  Two major problems are 
encountered when applying 
conventional scheduling theory to the 
real world. Firstly, parameters such as 
processing times and due times are 
often very uncertain.  Secondly, in the 

real world, machines can fail or jobs can 
be cancelled.  New jobs can arrive that 
have a high priority.  Human schedulers 
have to handle such uncertainty to 
produce dynamic working schedules.  
In addition they often have to weigh up 
several conflicting objectives in 
deciding which schedules are ‘best’ .  
The aim of this project is to establish 
more sophisticated scheduling 
algorithms and models required for 
uncertain multiobjective scheduling and 
rescheduling. 
 

 
Hisham bin Asmuni (PhD Student) 

 
Another major EPSRC project 
(GR/R55085/02) is concerned with the 
development of automated decision 
making systems which are motivated by 
observations about the decisions that 
human experts make. Human decision 
making is not only characterised by 
reasoning under uncertainty, but also by 
the fact that different decisions may be 
reached by the same person at different 
times, even when faced with the same 
data.  Such human inconsistency has 
previously been ignored and, indeed, 
positively avoided in automated 
reasoning.  This project will undertake 
an adventurous ‘blue-sky’ investigation 
into the techniques required to 
incorporate such inconsistency into the 
automated decision making process and 
to assess whether this might in fact be 
beneficial in certain circumstances.
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Case-Based Reasoning 
 
Case based reasoning is an artificial 
intelligence methodology based on the 
observation that human reasoning 
processes often employ specific 
experience rather than a set of general 
guidelines or first principles.  In order 
to utilise past experience, the way that 
experts solve actual problems can be 
memorised as a collection of cases.  
The memorised cases are organised in a 
case base and utilised for solving new 
problems.  The overall idea is that when 
the system is presented with a new 
problem, it searches the case base to 
find similar problems and their 
solutions.  It then employs the 
knowledge from these earlier problems 
and solutions to solve the new problem.  
The retrieval of relevant previous cases 
is crucial to the success of a Case-Based 
Reasoning system.  The usefulness of 
previous cases is determined by 
assessing the similarity of a new 
problem with the previous cases and the 
assessment of this similarity is a critical 
research issue. 
 
ASAP has successfully developed Case-
Based Reasoning approaches for 
educational timetabling and personnel 

rostering. We have employed case 
based reasoning in the following ways: 

(a) Solution Re-use: The most similar 
timetabling problem is retrieved 
from the case base and its solution is 
adapted to meet the requirements of 
the new timetabling problem. 

(b) Repair Re-use: Previously 
encountered constraint violations 
and their corresponding repairs are 
used to solve new personnel 
rostering problems. EPSRC 
(GR/N35205/01) has funded this 
research which is being carried out 
in collaboration with Queen’s 
Medical Centre and the School of 
Nursing within the University of 
Nottingham. 

(c) Methodology/Heuristic Re-use: This 
work is motivated by the attempt to 
raise the level of generality of 
existing heuristic methods. The 
overall idea is that the case based 
reasoning system will choose 
heuristics that worked well on 
previous similar problems. We have 
a major EPSRC grant (GR/ 
M95516/01) to investigate Case-
Based Reasoning for methodology 
re-use for timetabling problems. 

 

 

Architecture of a Case-Based Reasoning System 
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Adaptive Learning and Co-Evolution 
 
Adaptive learning is a broad term which 
essentially refers to computational 
methods which can adapt to the 
particular circumstances of the 
particular problem that they are trying 
to solve.  Co-evolution refers to 
techniques where different entities 
evolve in a co-operative or competitive 
environment. 
 
The ASAP group has recently 
investigated and employed an adaptive 
learning approach to evolve a chess 
player that is able to beat the person 
who wrote the program.  The main 
point about such methods is that domain 
specific knowledge is not hard coded 
into the program.  Instead, the program 
learns how to play the game.  We have 
also used co-evolutionary/adaptive 
approaches to develop other game 
playing programs (to play Awari, Poker 
and Cribbage). 
 

 
Graham Kendall takes on David Fogel’s 
Blondie24: A Checkers Program Evolved 

without Domain Knowledge 
 
ASAP is investigating machine learning 
approaches for Go which is 
acknowledged to be a more challenging 
game than Chess.  In 1997 a computer 
program (Deep Blue) beat the then 
world chess champion, Garry Kasparov.  
A similar computational achievement  

for Go does not seem likely in the 
foreseeable future.  Current ASAP work 
is concentrating upon a reduced version 
of the board and future research 
directions are likely to concentrate on 
identifying the important board areas so 
that search techniques are more likely to 
find good solutions.  
 

 
Kristian Spoerer (PhD Student) 

 
 
We are also experimenting with 
computational methods for games of 
imperfect information and games where 
the environment changes as the game 
progresses.  For example, we are 
exploring evolving agents which have 
to develop strategies in order to escape 
from a maze.  However, the structure of 
the landscape is constantly changing 
and the agents have to update their 
strategies to cope with this change. 
 
We are also investigating the evolution 
of trading agents to advise on stock 
market transactions. Each agent, using a 
neural network evolved via a genetic 
algorithm, decides whether to buy, sell 
or hold a given share.  At regular 
intervals the best strategies are written 
to a central pool which can be used by 
the agents which are not performing 
very well, to replace their current 
strategy. 



 

8   

Timetabling 
 
The ASAP group has been working in 
timetabling research for many years and 
is internationally recognised for its 
work in the area.  Since the 1999 – 2000 
report, the group has achieved 
significant progress in developing 
adaptive systems to deal with 
timetabling.  The group has also 
recently developed an examination 
timetabling system (based upon the 
Great Deluge Algorithm) which has 
produced results that are better than any 
of the currently published results on 
benchmark problems.  We have also 
made significant progress in case based 
timetabling.  See page 6 for more 
details about this work. 
 
Since 2000, ASAP has continued to 
play a major role in the international 
timetabling community.  We play a 
leading role in the organisation of the 
international series of conferences on 
the Practice and Theory of Automated 
Timetabling (PATAT).  Previous 
PATAT conferences were held in 
Edinburgh (1995), Toronto (1997), 
Konstanz (2000) and Gent (2002).  The 
next one will be held in Pittsburgh in 
2004.  Springer publishes a volume of 
selected papers for each conference. 
More details about PATAT can be seen 
at http://www.asap.cs.nott.ac.uk/ 
patat/patat-index.shtml.  The ASAP 
group has also continued to play a 
major role in the EURO (European 
Association of Operational Research 
Societies) Working group on 
Automated TimeTabling (WATT) 
which has over 300 members from over 
60 countries [see http://www.asap.cs. 
nott.ac.uk/watt/index.html]. 
 
Two members of the group (Prof Burke 
and Dr Petrovic) have acted as guest 
editors of a feature issue of the 
European Journal of Operational  

Research on “Timetabling and 
Rostering”  which will appear in July 
2004 as issue 156/2. 
 
eventMAP Ltd 
During the last two years, the ASAP 
group has been instrumental in the 
formation of a spin off company 
(eventMAP Ltd) which deals in 
software for higher education (building 
on our research for intelligent 
timetabling systems).  The company is 
currently marketing an examination 
timetabling system  (called Optime) that 
was originated and developed within the 
ASAP group.   
 

 
 

Optime Examination Timetabling Software 
 is Commercially Available  

through eventMAP Ltd. 
(http://www.eventmaponline.com) 

 
The Optime system has been 
commercially implemented in 
institutions in the UK, France, 
Australia, New Zealand and the USA, 
and a lecture scheduling system is 
currently being developed by 
eventMAP Ltd.  Research results from 
ASAP are feeding into eventMAP’s 
commercial development and 
commercial expertise and experience 
from the company is feeding back into 
the research group.  Two members of 
the ASAP group (Prof Burke and Dr 
Kendall) are playing a key role in this 
company and the University of 
Nottingham is a shareholder. 
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Cutting and Packing 
 
Cutting and packing problems appear in 
many guises across many applications.  
A simple illustrative example is the task 
of cutting out a number of 2-
dimensional shapes from a larger shape 
with the goal of minimising the waste.  
A variation is that the problem can be 1-
dimensional (e.g. cutting lengths of steel 
rods) or 3-dimensional (e.g. loading 
pallets with a given number of boxes).  
The problem may also be expressed in 
terms of the requirements of a particular 
user in a particular situation. 
 
An EPSRC funded project (“Applying 
meta-heuristics and hyper-heuristics to 
stock cutting” : CNA 00802329) is 
developing new heuristics to pack 
shapes. This project is supported by 
Esprit Automation Ltd and has resulted 
in the best reported results on a range of 
benchmark problems for packing 
rectangles and polygons.  This award is 
being carried out in conjunction with a 
project funded by the Teaching 
Company Directorate (“New 
Approaches to Produce Efficient 
Nesting Patterns” : TCS 3047) which is 
incorporating the latest research 
techniques into existing commercial 
software and which is also supported by 
Esprit Automation Ltd. 
 
One aim of the project is to improve the 
quality of the solutions produced when 
minimising the amount of waste.  
However, another key aim is to allow 
the user to have more control over the 
optimisation process.  For example, 
while minimisation of waste is always 
important, in certain situations a cutting 
plan is required instantaneously (for 
example on a factory floor while other 
related production processes are taking 
place).  In such situations, the search 
algorithm has to perform as well as 
possible in the time available to it.  On 
the other hand, there are situations 

where the material is extremely 
expensive and where the situation 
allows the user to run the computer for 
a long time in order to find very high 
quality-very low waste solutions (over 
the weekend, for example).  These two 
examples are, of course, extremes and 
we are experimenting with allowing the 
user to use a simple slider to choose a 
trade off between computational time 
and quality of solution.  
 
We are also experimenting with 
providing the user with the ability to 
stop the optimisation process and to 
interact with it (e.g. make some 
improvements, fix the position of 
certain shapes, etc.) before allowing the 
automated optimisation process to 
continue.  
 

 

A Cutting Machine at Esprit Automation Ltd. 
 
We have been awarded an EPSRC grant 
(“An Investigation of  Novel Methods 
for Optimising Shelf Space Allocation” : 
GR/R60577/01) to investigate auto-
mated approaches for supermarket shelf 
packing. This work is supported by 
Tesco (the UK’s largest supermarket) as 
well as a software development 
company (Space IT) and a retail 
consultancy company (Retail Vision). 
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Personnel Roster ing 
 
Recent years have seen an increased 
recognition of the importance of 
developing intelligent decision support 
systems for personnel scheduling, 
particularly in healthcare.  The need to 
ensure adequate numbers of personnel 
with an adequate skill mix in order to 
maintain an appropriate standard of 
healthcare is a critical issue.  For nurse 
scheduling, there is an absolute 
requirement to maintain 24 hour cover 
and high quality schedules should take 
into account resource utilisation, patient 
care and the preferences of personnel.  
The development of automated methods 
which can handle the wide variety of 
requirements that are generated by real 
world problems is a challenging 
research issue.  

The ASAP group has been awarded two 
research grants (GR/N35205/01 and 
GR/S31150/01) in this area.  The first 
of these grants is investigating Case-
Based Reasoning for nurse rostering.  
The second of these grants has a wider 
application remit and is investigating 
novel metaheuristic approaches for the 
scheduling of doctors and nurses, and of 
clinics. These projects involve a number 
of UK and internationally leading 
research / commercial collaborators 
which include:  
 
 

 
Personnel Rostering Screen Shot 

·  The Queen’s Medical Centre, 
Nottingham 

·  The School of Nursing from the 
University of Nottingham 

·  The Intelligent Systems group from 
KaHo St.-Lieven (Belgium) who 
have carried out research into nurse 
rostering together with ASAP for 
several years 

·  ORTEC, a consultancy company 
from The Netherlands that has 
commercial interest in healthcare 
administration 

·  GOAL (UK), a software develop-
ment company that produces 
optimisation/scheduling systems. 

Our research work on hybrid tabu 
search with KaHo St.-Lieven has 
provided the basis of a commercial 
package Plane which has been deployed 
in more than 40 hospitals in Belgium. 
 

 
Gareth Beddoe (PhD Student) 

 
The overall aim of our research in this 
area is to investigate and develop new 
methodologies to tackle real world 
rostering problems.  One particularly 
important aim is to increase the 
generality of the current state of the art 
and to facilitate the development of 
flexible systems which will be capable 
of solving a range of personnel 
scheduling problems with differing 
requirements and constraints. 
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Production Scheduling 
 
Effective and efficient production 
scheduling is essential to modern 
production/manufacturing 
organisations.  Scheduling processes are 
typically described by various temporal 
relations, resource requirements and 
capacity constraints, which involve a 
wide range of parameters such as job 
release dates, processing times, due 
dates, priorities of jobs and machine 
setup times.  One area of production 
scheduling in which ASAP is involved 
is producing printed circuit board (PCB) 
assembly schedules.  Given a number of 
components to mount on a PCB, how 
can we generate a schedule that does 
this as efficiently as possible? 
 

 
PCB Placement Machine at 

Blundell Production Equipment Ltd 
 
Underlying almost all real production 
systems are activities that are fraught 
with uncertainties, and this often 
prevents the results of deterministic 
scheduling theory (which are rigid and 
assume ideal situations) from being 
applied to real world problems.  A 
further challenging research issue is 
highlighted by noting that in most real-
life modern environments, scheduling is 
an ongoing process where 
circumstances in both external business 
environments and in internal production 
environments may change dynamically.  
In order to ensure high customer service 
level and high profitability, there is a 
need to dynamically respond to 

disturbances such as machine 
breakdowns, delays in the arrival of 
materials, the arrival of rush orders, 
changes in orders, etc.  Despite over 40 
years of production scheduling research, 
there is still a gap between the theory 
and the practice. 

The ASAP group aims to contribute 
towards bridging this gap by addressing 
three important themes:  
1. Treating various types of 

uncertainty that exist in scheduling 
problems by investigating fuzzy 
based techniques.  

2. Considering multiple criteria which 
describe various performance 
measures of schedules.  

3. Investigating new fuzzy 
multicriteria rescheduling methods 
to respond to various disruptions 
that can occur in real manufacturing 
environments.  

The ASAP group has a large inter-
institutional EPSRC grant 
(GR/R95319/01) to explore these 
issues.  The grant is held jointly with 
the Control Theory and Applications 
Centre (Coventry). The project is being 
supported by two industrial collaborators, 
Sherwood Press Ltd and Denby Pottery 
Company Ltd. 
 

 
Printing Machines at Sherwood Press Ltd 
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Aircraft Scheduling 
 
The ASAP group has recently been 
awarded an EPSRC Case award to 
investigate metaheuristic approaches to 
airport runway scheduling.  The project 
has been awarded through the Smith 
Institute for Industrial Mathematics & 
System Engineering and is being 
supported by National Air Traffic 
Services (NATS) Ltd.   
 

 
Aeroplanes Queuing at Heathrow 

 
Efficient runway scheduling is of 
significant importance for air traffic 
control.  The project will look at 
airports across the UK, but will 
specifically concentrate upon data from 
Heathrow Airport.  One of the major 
issues that has to be tackled is the 
dynamic and constantly changing nature 
of the aircraft traffic situation.  This 
project is investigating hybrid meta-
heuristic reasoning in an attempt to 
handle the complexity that is inherent in 
the problem.  In addition to easing the 
day to day bottleneck on airport 
runways, success in this project would 
also allow airports to have greater 
control over downstream trajectory 
planning and produce schedules more 
likely to meet the preferences of 
airlines. 
 
In addition to our work on runway 
scheduling, the ASAP group is 
collaborating with KLM airlines to  

 
Runway Scheduling Commences when an 

Aircraft is ‘Pushed-Back’  from the Terminal 
 
investigate their fleet scheduling 
problem.  One of the main issues facing 
KLM is the problem of generating 
robust schedules that can absorb the 
effect of delays to single aircraft 
without leading to significant knock-on 
effects that could delay large sections of 
the fleet.  It is easy to generate robust 
schedules by introducing large amounts 
of idle time between flights.  Then, if a 
flight is delayed, it is the idle time that 
is used up rather than delaying the start 
of the next flight.  The difficulty is that 
idle aircraft represent a significant 
expense to an airline.  The goal is to 
generate schedules that provide an 
adequate and effective balance between 
robustness and cost.  The ASAP group 
is working with KLM airlines to 
investigate novel approaches to solving 
the problem. 

 
The Goal is Robust Schedules with no Delays
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Inter -disciplinary Optimisation Laboratory 
 
The Inter-disciplinary Optimisation 
Laboratory was established by the 
University of Nottingham in 2000. The 
lab involves researchers from 7 Schools 
who represent a variety of diverse 
scientific disciplines (Computer 
Science, Chemistry, Psychology, 
Clinical Sciences, Manufacturing, 
Mathematics and Nursing).  The main 
aim of the lab is to provide an 
infrastructure and focus for a wide 
range of multi-disciplinary research 
themes that are being carried out by the 
ASAP group.  It is currently funded to 
the value of over £850K from a variety 
of sources including BBSRC, ESRC 
and 3 different programmes within 
EPSRC (Computer Science & IT, 
Engineering and Mathematics).  
However, the laboratory’s remit is not 
limited to the University of Nottingham 
(or indeed to the UK).  The lab supports 
the EPSRC funded Inter-disciplinary 
Scheduling Network (see page 16) 
which has over 70 members from over 
40 institutions (both academic and 
commercial).   
 

 
Prof. Moshe Dror, University of Arizona 

(ASAP EPSRC Visiting Fellow) 
 
The laboratory has been successful in 
attracting a large inter-institutional grant 
(£420K in total) with Coventry 
University (awarded by the EPSRC 
Engineering programme).   

In addition, the laboratory was awarded 
a Visiting Fellowship from the EPSRC 
Mathematics programme to support 
research collaboration between ASAP 
and Professor Moshe Dror of the 
Department of Management 
Information Systems at the University 
of Arizona.  The major externally 
funded projects that are being carried 
out within the laboratory are:  

·  The EPSRC Inter-disciplinary 
Scheduling Network - EPSRC grant 
GR/R12268/01 from the Computer 
Science & IT programme.  

·  Representational Design Principles 
to Humanise Automated Systems – 
ESRC/EPSRC grant L328253012 
funded under the People at the 
Centre of Communication and 
Information Technologies  
(PACCIT) programme. 

·  A Hybrid Meta-heuristic Approach 
to Simplified Sequence-Structure-
Function Problems – BBSRC/ 
EPSRC grant 42/BIO14458 funded 
under the Bioinformatics initiative. 

·  Case Based Reasoning in Personnel 
Rostering – EPSRC grant 
GR/N35205/01 from the Computer 
Science & IT programme (with the 
Queen’s Medical Centre and the 
School of Nursing). 

·  Fuzzy Scheduling and Re-
Scheduling in Uncertain 
Environments – EPSRC grant 
GR/R95319/01 from the 
Engineering programme. 

·  An Investigation into Non-
deterministic Fuzzy Reasoning – 
EPSRC grant GR/55085/02 from the 
Computer Science & IT programme 
(with the School of Clinical 
Sciences). 

·  The Role of Duality in Scheduling – 
A Visiting Fellowship – EPSRC 
grant GR/S07124/01 from the 
Mathematics programme.
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Medical Applications 
 
Clinicians often have to make difficult 
(and sometimes life-threatening) 
decisions in the light of uncertain data 
and knowledge.  A major facet of 
modern medicine is the ever increasing 
quantity of data that is available to 
clinicians. In many ways, this makes the 
process of reaching the right decision 
more difficult and time consuming. 
Medical decision support systems aim 
to assist clinicians in reaching the best 
decision in light of the available 
evidence. 
 
Many methodologies can be used to 
create decision support systems and 
fuzzy techniques have been shown to be 
particularly suitable for modelling the 
uncertainties present in the domain.  
However, the creation of fuzzy models 
of expertise is a difficult task and the 
process of attempting to optimise such 
models to give the best performance is 
even more difficult.  The ASAP group 
has always been interested in 
optimisation in its most general sense 
and this particularly extends to the 
optimisation of models of automated 
data interpretation and decision making.  
 

 
FTIR Spectra of Tumour 
and Non-Tumour Cells 

 
One of our EPSRC projects 
(GR/55085/02) is concerned with  the 
analysis and interpretation of umbilical 
cord acid-base balance for neonatal 
assessment. This analysis is carried out 

on blood drawn from the umbilical cord 
of newly born infants and can provide 
an objective indication of the health of 
the infant at the moment of birth, but 
such analysis is difficult and requires 
significant expertise. We are developing 
and investigating novel fuzzy models to 
capture the knowledge and experience 
of experts in carrying out this 
challenging task. 
 
 

 
Turhan Ozen (Research Associate) 

 
 
The ASAP group is also investigating 
the analysis of potentially cancerous 
cells for automated cervical cancer 
screening. The routine screening of 
women for the onset of cervical cancer 
has been carried out for several years in 
the UK and elsewhere.  However, visual 
inspection of slides under a microscope 
is a difficult, time-consuming and 
tedious task that is prone to error.  A 
technique known as Fourier transform 
infrared (FTIR) spectroscopy has the 
capacity to automate the process of 
detecting cancerous cells without the 
need for visual inspection, but models 
for accurate interpretation of the data 
have yet to be formulated.  ASAP is 
working with members of the 
Interdisciplinary Optimisation 
Laboratory to develop and optimise 
fuzzy models of analysis to address this 
demanding research challenge.  
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Bioinformatics 
 
The ASAP group is exploiting an 
exciting multi-disciplinary synergy with 
the School of Chemistry (within the 
Inter-disciplinary Optimisation 
Laboratory).  The group is working 
closely with Dr Jonathan Hirst and the 
Computational Chemistry Research 
Group to investigate novel meta-
heuristic and hybrid approaches to solve 
representations of protein folding 
problems.  
 

 
A 19 Residue Lattice Protein 

 
Folding a protein sequence to its three-
dimensional structure, from first 
principles, is one of the most difficult 
research challenges currently facing 
bio-informatics.  We are carrying out a 
far reaching investigation into the 
modelling of this demanding problem 
and exploring how metaheuristics can 
be developed and employed to produce 
high quality solutions .  We aim to 
develop methods to map real proteins 
onto the models and to apply and 
evaluate the developed strategies in the 
real world.  This work is currently being  

funded by BBSRC and EPSRC under 
the Bioinformatics initiative (Ref: 
42/BIO14458).  A successful outcome 
to this project could bring significant 
pharmaceutical benefits.  Protein 
structure prediction in the post-genome 
era is set to play a major role within the 
pharmaceutical industry and will have a 
major impact upon the development of 
new drugs. 
 

 
Yuri Bykov (Research Associate) 

 
ASAP and the School of Chemistry are 
also exploring ways of exploiting recent 
advances in metaheuristic technology 
for parallel synthesis (the automated 
production of collections of chemical 
compounds). Metaheuristic and hybrid 
optimisation techniques could lead to 
more efficient approaches for the 
discovery of new catalysts. 
 
We are also currently investigating 
applying our techniques to emerging 
bioinformatics fields such as analysis of 
complex post-genomic data sets. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

School of Chemistry 



 

16   

Inter -disciplinary Scheduling Network 
 
The Inter-disciplinary Scheduling 
Network (ISN) is supported by EPSRC 
grant GR/R12268/01.  The ISN is a UK 
wide network which has over 70 
members from over 40 institutions (both 
academic and commercial).  Its main 
aim is to provide a national foundation 
and infrastructure to support major new 
interdisciplinary and inter-institutional 
approaches for the modelling, 
optimisation, analysis, implementation 
and understanding of decision support 
systems for scheduling.  The main 
objectives are to support:  
·  The cross-fertilisation of approaches 

to scheduling from other disciplines.  
·  The enhancement of the UK’s 

position as a world leader in 
scheduling research. 

·  The hosting of workshops which 
will help to train the next generation 
of scheduling researchers. 

·  Raising the awareness of industry, 
commerce and the public to the 
benefits of automated scheduling.  

·  The formation of an environment 
where researchers can respond 
quickly to new opportunities and 
developments. 

·  The development of a 
fundamentally more general 
approach to scheduling research.  

·  The integration of other aspects to 
scheduling such as planning, control 
distribution and marketing. 

·  The integration of emerging 
technologies with industrial and 
service sector scheduling. 

·  The creation of a framework in 
which high risk and high gain 
research can be carried out.  

The network organises a series of multi-
disciplinary workshops which have the 
overall aim of supporting and fostering 
inter-disciplinary and inter-institutional 
research in scheduling.  Recent  

workshops have addressed inter-
institutional scheduling research 
funding, transport scheduling and textile 
scheduling.  A particular aim of the 
network is to support cross-disciplinary 
collaboration among PhD students 
working in scheduling and the network 
hosts a series of PhD student workshops 
(run by PhD students for PhD students). 

 

Steven Gustafson (PhD Student) 
Introducing The 3rd EPSRC ISN 

PhD Student Workshop 

The ISN is particularly concerned with 
assisting in the generation of inter-
institutional research proposals in multi-
disciplinary scheduling.  Indeed, we had 
a workshop on this very issue and a 
follow up workshop is planned for 
2003.  In addition to supporting inter-
institutional work, the network is also 
concerned with facilitating a closer 
working relationship between academia 
and industry.  The network works 
closely with the Smith Institute for 
Industrial Mathematics and Systems 
Engineering (Faraday Partnership) and 
co-organise workshops with them. 

The ISN is organising the 1st Multi-
disciplinary International Conference on 
Scheduling: Theory and Applications 
(MISTA) which is being held in 
Nottingham in August 2003.  A selected 
papers volume is being published by 
Kluwer.  The network also organises a 
quarterly electronic newsletter.  More 
details about the ISN can be found at 
http://www. asap.cs.nott.ac.uk/iol/is-
network
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Publications 

Journals (Editorships / Associate Editorships / Guest Editorships) 
·  E. Burke : Editor-in-Chief of the Journal of Scheduling (Kluwer). 
·  E. Burke : Area Editor (for Combinatorial Optimisation) of the Journal of Heuristics (Kluwer). 
·  E. Burke : Associate Editor of the IEEE Transactions on Evolutionary Computation. 
·  G. Kendall : Editorial Board Member of the International Journal of Systems Science (Taylor & Francis). 
·  E. Burke and G. Kendall : Guest Co-editors of a forthcoming special issue of Annals of Operational 

Research on “Cutting, Packing and Layout” . 
·  E. Burke and S.Petrovic: Guest Co-editors of a forthcoming feature issue of the European Journal of 

Operational Research (EJOR) on “Timetabling and Rostering” , Vol. 156, No. 2, July 2004, Elsevier. 
·  J. Garibaldi : Guest Co-editor of a forthcoming special issue of Applied Soft Computing on “Recent 

Advances in Soft Computing Applications” , Elsevier. 
·  N. Krasnogor, W. Hart and J. Smith : Guest editors of a forthcoming special issue of Evolutionary 

Computation on “Memetic Evolutionary Algorithms” , MIT Press. 
·  N. Krasnogor and D. Pelta : Guest editors of a forthcoming special issue of Fuzzy Sets and Systems on 

“Bioinformatics” , Elsevier. 
·  S. Petrovic and G. Vanden Berghe: Guest Co-editors of a forthcoming special issue of the Annals of 

Operations Research on “Personnel Scheduling and Planning” , Kluwer. 
·  S. Petrovic : Guest Editor of a forthcoming special issue of the Journal of Scheduling on “Expert 

Systems and Machine Learning in Scheduling” , Kluwer. 

Books 
·  E. Burke and G. Kendall (editors), Introductory Tutorials in Optimisation, Decision Support and Search 

Methodology, to appear, Kluwer, 2004. 
·  G. Kendall, E. Burke and S Petrovic (editors), “Multidisciplinary Scheduling : Theory and 

Applications” , seleceted papers from the 1st Multidisciplinary International Conference on Scheduling : 
Theory and Applications (MISTA 2003), Nottingham, UK, to appear, Kluwer, 2004. 

·  E. Burke and P. De Causemacker (editors), The Practice and Theory of Automated Timetabling IV: 
Selected Papers of the 4th International Conference on Practice & Theory of Automated Timetabling,  
(PATAT 2002), Gent, Belgium, Springer Springer LNCS 2740, to appear, 2003. 

·  A. Lotfi and J. Garibaldi (editors), “Applications and Science in Soft Computing” , selected papers from 
4th Intl. Conf. on Recent Advances in Soft Computing (RASC 2002), Leicester, UK, to appear, Springer, 
2003. 

·  G. Kendall and K.Dowsland : Co-Editors of Proceedings of the Genetic and Evolutionary Computation 
Conference (GECCO 2003), Chicago, USA, to appear, Morgan Kaufmann. 

·  G. Kendall : Co-Editor of Proceedings of the 2003 International Conference on Machine Learning and 
Applications (ICMLA’03), Los Angeles, USA, to appear, published by AMLA. 

·  N. Krasnogor, W.Hart and J. Smith (editors), “Recent Advances in Memetic Algorithms and Related 
Search Technologies” , to appear, Springer, 2003. 

·  W. Langdon, E. Cantu-Paz, K. Mathias, R. Roy, D. Davis, R. Poli, K. Balakrishnan, V. Honavar, 
G. Rudolph, J. Wegener, L. Bull, M. Potter, A. Schultz, J. Miller, E. Burke and N. Jonoska (editors), 
Proceedings of the Genetic and Evolutionary Computation Conference (GECCO 2002), New York, 
USA, Morgan Kaufmann, 2002. 

·  M. Arif Wani, K. Cios, H.Arabnia, I. Skrypnyk, S. Zaidi, J. Smith, J. Ma, Q. He, K. Gross, L. Kurgan, 
A. Labbi, K. hafeez and G. Kendall (editors), Proceedings of the 2002 International Conference on 
Machine Learning and Applications (ICMLA’02), Los Vegas, USA, CSREA Press. 

·  E. Burke and W. Erben (editors), The Practice and Theory of Automated Timetabling III: Selected 
Papers of the 3rd International Conference on Practice & Theory of Automated Timetabling (PATAT 
2000), Konstanz, Germany, Springer Springer LNCS 2079, 2001. 

·  L. Spector, E. Goodman, A. Wu, W. Langdon, H. Voigt, M. Gen, S. Sen, M. Dorigo, S. Pezeshk, 
M. Garzon, and E. Burke (editors), Proceedings of the Genetic and Evolutionary Computation 
Conference (GECCO 2001), San Francisco, CA, Morgan Kaufmann, 2001. 
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Book Chapters 
·  E. Burke, P. De Causmaecker, S. Petrovic and G. Vanden Berghe, “Variable Neighborhood Search for 

Nurse Rostering Problems” , Ch. 7; METAHEURISTICS: Computer Decision-Making (Combinatorial 
Optimization Book Series), (eds. M.G.C. Resende and J.P. de Sousa), pp. 153 – 172, Kluwer 2003. 

·  E. Burke, E. Hart, G. Kendall, J. Newall, P. Ross and S. Schulenburg, “Hyper-Heuristics: An Emerging 
Direction in Modern Search Technology” , Ch. 16; Handbook of Meta-Heuristics, (eds. F. Glover and G. 
Kochenberger), pp 457 – 474, Kluwer, 2003. 

·  E. Burke, P. DeCausmaecker and G. Vanden Berghe, “Nurse Scheduling Problems” , to appear in the 
Handbook of Scheduling: Algorithms, Models, and Performance Analysis, (ed. J. Leung), to be 
published by CRC Press, 2003. 

·  S. Petrovic and E. Burke, “Educational Timetabling” , in the Handbook of Scheduling: Algorithms, 
Models, and Performance Analysis, (ed. J. Leung), to be published by CRC Press, 2003. 

·  E. Burke, J. Kingston and D. De Werra, “Applications to Timetabling” , to appear in the Handbook of 
Graph Theory, (eds. J. Gross and J. Yellen), to be published by Chapman Hall/CRC Press, 2003.  

·  N. Krasnogor, W.Hart and J. Smith, “Fuzzy Memes in Multimeme Algorithms: A Fuzzy-Evolutionary 
Hybrid” , in Fuzzy Sets based Heuristics for Optimization, (ed. J.L. Verdegay), to be published by 
Physica Verlag, 2003. 

Journal Papers 
In press and to appear 

·  E. Burke, G. Kendall and G. Whitwell, “A New Placement Heuristic for the Orthogonal Stock Cutting 
Problem”, accepted for publication in Operations Research. 

·  E. Burke, Y. Bykov, J. Newall and S.Petrovic, “A Time-Predefined Local Search Approach to Exam 
Timetabling Problems” , accepted for publication in IIE Transactions on Operations Engineering. 

·  E. Burke and J. Newall, “Solving Examination Timetabling Problems through Adaptation of Heuristic 
Orderings”  accepted for publication in Annals of Operations Research. 

·  P. Cowling, D. Ouelhadj and S. Petrovic, “Dynamic Scheduling of Steel Casting and Milling using 
Multi-Agents” , accepted for publication in Production Planning and Control. 

·  P. Cowling, D. Ouelhadj and S. Petrovic, “ A Multi-Agent Architecture for Dynamic Scheduling of Steel 
Hot Rolling” , accepted for publication in Journal of Intelligent Manufacturing, Special Issue on Agent-
Based Manufacturing Process Planning and Scheduling, Vol. 14, No. 5, 2003. 

2002 

·  E. Burke and S. Petrovic, “Recent Research Directions in Automated Timetabling” , European Journal of 
Operational Research (EJOR), Vol. 140, No. 2, pp. 266 – 80, 2002. 

·  H. Hirschmüller, P. Innocent and J. Garibaldi, “  Real-Time Correlation-Based Stereo Vision with 
Reduced Border Errors” , International Journal of Computer Vision, Vol. 47, pp. 229 – 46, 2002. 

·  U. Aickelin and K. Dowsland, “Enhanced Direct and Indirect Genetic Algorithm Approaches for a Mall 
Layout and Tenant Selection Problem”, Journal of Heuristics, Vol. 8, pp. 503 – 14, 2002. 

·  K. Dowsland, S. Vaid and W. Dowsland, “ An Algorithm for Polygon Placement using a Bottom-Left 
Strategy” , European Journal of Operational Research (EJOR), Vol. 141, No. 2, pp. 371 – 81, 2002. 

·  S. Petrovic and R. Petrovic, “A New Fuzzy Multicriteria Methodology for Ranking of Alternatives” , 
International Transactions in Operational Research, Vol 9, No. 1, pp.73–84, 2002. 

2001 

·  E. Burke, P. Cowling, P. De Causmaecker and G. Vanden Berghe, “A Memetic Approach to the Nurse 
Rostering Problem” , Applied Intelligence, Vol. 15, No. 3, pp. 199 – 214 , 2001. 

·  K. Dowsland, J. Bennell and W. Dowsland, “The Irregular Cutting-Stock Problem – A New Procedure 
for Deriving the No-Fit Polygon” , Computers and Operations Research, Vol. 28, pp. 271 – 87, 2001. 

·  J. Bennell and K. Dowsland, “Hybridising Tabu Search with Optimisation Techniques for Irregular 
Stock-Cutting” , Management Science, Vol. 47, No. 8, pp. 1160 – 72, 2001. 

·  P. Innocent, R. John and J. Garibaldi, “The Fuzzy Medical Group in the Centre for Computational 
Intelligence” , Artificial Intelligence in Medicine, Vol. 21, No. 1, pp. 163 – 70, 2001. 
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·  C. Ward, F. Gobet and G. Kendall, “Evolving Collective Behavior in an Artif icial Ecology” , Artificial 
Life, Vol. 7, No. 2, pp. 191 –209, 2001. 

Conference Paper Awards 
·  D.Ouelhadj, P.Cowling, S.Petrovic, “Utility and Stability Measures for Agent-Based Dynamic 

Scheduling of Steel Continuous Casting” , accepted for Proc. of IEEE Intl. Conf. on Robotics and 
Automation, Taipei, Taiwan, Sep 2003. This paper has been selected as one of the five finalists of the 
Best Student Paper Award. 

·  E.Burke, S.Gustafson, G.Kendall, “A Survey and Analysis of Diversity Measures in Genetic 
Programming” , Proc. of Genetic and Evolutionary Computation Conf. 2002 (GECCO 2002), New York, 
USA, Morgan Kaufmann, pp. 716–23, Jul 2002. This paper was among those nominated for a “Best at 
GECCO Prize” . Only 31 out of 160 full accepted papers were nominated for the prize. 

·  E.Burke, P.Cowling, R.Keuthen, “Effective Local and Guided Variable Neighborhood Search Methods 
for the Asymmetric Travelling Salesman Problem”, Proc. of 1st European Workshop on Evolutionary 
Computation in Combinatorial Optimisation, Milan, Italy, Springer LNCS 2037, pp. 203–12, Apr 2001. 
Prize for being the best paper at the workshop (out of 23 accepted papers). 

Refereed Conference Papers 
In press and to appear 

·  M.Ayob, G.Kendall, “Real-time Scheduling for Multi Headed Placement Machine” , 5th IEEE Intl. 
Symposium on Assembly and Task Planning (ISATP’03), Besançom, France, Jul 2003. 

·  J.Garibaldi, R.John, “Choosing Membership Functions of Linguistic Terms” , IEEE Intl. Conf. on Fuzzy 
Systems (FUZZ-IEEE 2003), St Louis, USA, May 2003. 

·  M. Ayob, G.Kendall, “ An Investigation of Adaptive Scheduling for Multi Headed Placement Machines 
Using a Greedy Search” , 1st Multidisciplinary Intl. Conf. on Scheduling: Theory and Applications 
(MISTA 2003), Nottingham, UK, Aug 2003. 

·  E.Burke, E.Soubeiga, “Scheduling Nurses Using a Tabu-Search Hyperheuristic” , 1st Multidisciplinary 
Intl. Conf. on Scheduling: Theory and Applications (MISTA 2003), Nottingham, UK, Aug 2003. 

·  E.Burke, A.Eckersley, B.McCollum, S.Petrovic, R.Qu, “Similarity Measures for Exam Timetabling 
Problems” , 1st Multidisciplinary Intl. Conf. on Scheduling: Theory and Applications (MISTA 2003), 
Nottingham, UK, Aug 2003. 

·  F.Bian, E.Burke, S.Jain, G.Kendall, G.Koole, J.Landa Silva, J.Mulder, M.Paelinck, C.Reeves, I.Rusdi, 
M.Suleman, “Solution Methodologies for Generating Robust Airline Schedules” , 1st Multidisciplinary 
Intl. Conf. on Scheduling: Theory and Applications (MISTA 2003), Nottingham, UK, Aug 2003. 

·  S.Petrovic, Y.Yang, M.Dror, “Case-based Initialisation for Examination Timetabling” , 1st Multidisci-
plinary Intl. Conf. on Scheduling: Theory and Applications (MISTA 2003), Nottingham, UK, Aug 2003. 

·  G.Kendall, Y.Su, “Co-evolution of Successful Trading Strategies in A Simulated Stock Market” , 2003 
Intl. Conf. on Machine Learning and Applications (ICMLA’03), Los Angeles, USA, Jun 2003. 

·  D.Ouelhadj, P.Cowling, S.Petrovic, “Contract Net Protocol for Cooperative Optimisation and dynamic 
Scheduling of Steel Production” , accepted for Proc. of 3rd Intl. Conf. on Intelligent Systems Design and 
Applications (ISDA 2003), Tulsa, USA, Aug 2003. 

·  N.Krasnogor, “Using Polynomial Local Search and Kolmogorov Complexities to Better Understand 
Evolutionary Algorithms” , DIMACS Workshop on Complexity & Inference, Piscataway, USA, Jun 2003. 

·  T.Ozen, J.Garibaldi, “ Investigating Adaptation in Type-2 Fuzzy Logic Systems Applied to Umbilical 
Acid-Base Assessment” , accepted for Proc. of 3rd Intl. Conf. of the European Network of Intelligent 
Technologies (EUNITE 2003), Oulu, Finland, Jul 2003. 

2002 

·  M.Ayob, G.Kendall, “ A New Dynamic Point Specification Approach to Optimise Surface Mount 
Placement Machine in Printed Circuit Board Assembly” , Proc. of IEEE Intl. Conf. on Industrial 
Technology (ICIT’02), Bangkok, pp. 486–91, Dec 2002. 

·  E.Burke, P.De Causmaecker, S.Petrovic, G.Vanden Berghe, “A Multicriteria Meta-heuristic Approach to 
Nurse Rostering” , Proc. of 2002 IEEE World Congress on Computational Intelligence, Congress on 
Evolutionary Computation (CEC 2002), Honolulu, USA, pp. 1197–1202, May 2002. 
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·  P.Cowling, G.Kendall, L.Han, “An Investigation of a Hyperheuristic Genetic Algorithm Applied to a 
Trainer Scheduling Problem” , Proc. of 2002 IEEE World Congress on Computational Intelligence, 
Congress on Evolutionary Computation (CEC 2002), Honolulu, USA, pp. 1185–90, May 2002. 

·  J.Davis, G.Kendall, “ An Investigation, using Co-Evolution, to Evolve an Awari Player” , Proc. of 2002 
IEEE World Congress on Computational Intelligence, Congress on Evolutionary Computation (CEC 
2002), Honolulu, USA, pp. 1408–13, May 2002. 

·  M.Ayob, P.Cowling, G.Kendall, “Optimisation for Surface Mount Placement Machines” , Proc. of IEEE 
Intl. Conf. on Industrial Technology (ICIT’02), Bangkok, pp. 498–503, Dec 2002. 

·  E.Burke, S.Gustafson, G.Kendall, N.Krasnogor, “ Advanced Population Diversity Measures in Genetic 
Programming” , Proc. of 7th Intl. Conf. on Parallel Problem Solving from Nature (PPSN VII), Granada, 
Spain, Springer LNCS 2439, pp. 341–50, Sep 2002. 

·  N.Krasnogor, B.Blackburne, J.Hirst, E.Burke, “Multimeme Algorithms for Protein Structure Prediction” , 
Proc. of 7th Intl. Conf. on Parallel Problem Solving from Nature (PPSN VII), Granada, Spain, Springer 
LNCS 2439, pp. 769–78, Sep 2002. 

·  R.Carr, W.Hart, N.Krasnogor, J.Hirst, E.Burke, J.Smith, “Alignment of Protein Structures with a 
Memetic Evolutionary Algorithm”, Proc. of the Genetic and Evolutionary Computation Conf. (GECCO 
2002), New York, USA, Morgan Kaufmann, pp. 1027–34, Jul 2002. 

·  E.Burke, J.Landa Silva, “ Improving the Performance of Trajectory Based Multi-Objective Optimisers by 
using Relaxed Dominance” , Proc. of 4th Asia-Pacific Conf. on Simulated Evolution And Learning 
(SEAL’02), Singapore, pp. 203–7, Nov 2002. 

·  E.Burke, S.Petrovic, R.Qu, “Case-Based Heuristic Selection for Examination Timetabling” , Proc. of 4th 
Asia-Pacific Conf. on Simulated Evolution And Learning (SEAL’02), Singapore, pp. 277–81, Nov 2002. 

·  L.Han, G.Kendall, P.Cowling, “An Adaptive Length Chromosome Hyperheuristic Genetic Algorithm for 
a Trainer Scheduling Problem” , Proc. of 4th Asia-Pacific Conf. on Simulated Evolution And Learning 
(SEAL’02), Singapore, pp. 267–71, Nov 2002. 

·  H.Hirschmüller, P.Innocent, J.Garibaldi, “Fast, Unconstrained Camera Motion Estimation from Stereo 
without Tracking and Robust Statistics” , Proc. of 7th Intl. Conf. on Control, Automation, Robotics and 
Vision, Singapore, pp. 1099–104, Dec 2002. 

·  G.Kendall, S.Shaw, “An Investigation of an Adaptive Cribbage Player” , Proc. of Computers and Games 
2002 (CG’02), Edmonton, Canada, to appear in Springer LNCS, Jul 2002. 

·  E.Burke, S.Gustafson, G.Kendall, “A Puzzle to Challenge Genetic Programming” , Proc. of 5th European 
Conf. on Genetic Programming, Kinsale, Ireland, Springer LNCS 2278, pp. 238–47, Apr 2002. 

·  E.Burke, G.Kendall, “ A New Approach to Packing Non-Convex Polygons Using the No Fit Polygon and 
Meta-Heuristic and Evolutionary Algorithms” , Proc. of Adaptive Computing in Design and Manufacture 
V (ACDM 2002), Exeter, UK, Springer, pp. 193–203, Apr 2002. 

·  J.Binner, G.Kendall, “Co-Evolving Neural Networks with Evolutionary Strategies : A New Application 
to Divisia Money” , Proc. of Intl. Conf. on Artif icial Intelligence 2002 (IC-AI’02), Nevada, USA, pp. 
884–9, Jun 2002. 

·  E.Burke, B.MacCarthy, S.Petrovic, R.Qu, “Knowledge Discovery in a Hyper-Heuristic Using Case-Based 
Reasoning on Course Timetabling” , to appear in selected papers from 4th Intl. Conf. on the Practice and 
Theory of Automated Timetabling (PATAT 2002), Gent, Belgium, Springer LNCS 2740, Aug 2002. 

·  E.Burke, J.Newall, “Enhancing Timetable Solutions with Local Search Methods” , to appear in selected 
papers from 4th Intl. Conf. on the Practice and Theory of Automated Timetabling (PATAT 2002), Gent, 
Belgium, Springer LNCS 2740, Aug 2002. 

·  P.Cowling, G.Kendall, E.Soubeiga, “Hyperheuristics: A Tool for Rapid Prototyping in Scheduling and 
Optimisation” , Proc of Evo Workshops 2002, Kinsale, Ireland, Springer LNCS 2279, pp. 1–10, Apr 2002. 

·  G.Kendall, E.Soubeiga, P.Cowling, “Choice Function and Random HyperHeuristics” , Proc. of 4th Asia 
Pacific Conf. on Simulated Evolution And Learning (SEAL’02), Singapore, pp. 667–71, Nov 2002. 

·  S.Petrovic, G.Beddoe, G.Vanden Berghe, “Storing and Adapting Repair Experiences in Personnel 
Rostering” , in selected papers from 4th Intl. Conf. on the Practice and Theory of Automated Timetabling 
(PATAT 2002), Gent, Belgium, Springer LNCS 2740, Aug 2002. 

·  S.Petrovic, Y.Bykov, “ A Multiobjective Optimisation Technique for Exam Timetabling Based on 
Trajectories” , in selected papers from 4th Intl. Conf. on the Practice and Theory of Automated 
Timetabling (PATAT 2002), Gent, Belgium, Springer LNCS 2740, Aug 2002. 

·  S.Ahmadi, R.Barone, E.Burke, P.Cheng, P.Cowling, B.McCollum, “ Integrating Human Abilities and 
Automated Systems for Timetabling: A Competition using STARK and HuSSH Representations” , Proc. 
of 4th Intl. Conf. on the Practice and Theory of Automated Timetabling (PATAT 2002), Gent, Belgium, 
pp. 265–73, Aug 2002. 
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·  H.King, J.Garibaldi, S.Rogerson, “ Intelligent Medical Systems: Partner or Tool?” , Proc. of 6th Intl. Conf. 
on the Social and Ethical Impacts of ICT (ETHICOMP), Lisbon, Portugal, Nov 2002. 

·  S.Petrovic, G.Kendall, Y.Yang, “ A Tabu Search Approach for Graph-Structured Case Matching” , Proc. 
of STarting AI Researchers Symposium (STAIRS 2002), IOS Press, pp. 54–64, Jul 2002. 

·  S.Petrovic, R.Qu, “Case-Based Reasoning as a Heuristic Selector in a Hyper-Heuristic for Course 
Timetabling Problems” , Proc. of 6th Intl. Conf. on Knowledge-Based Intelligent Information Engineering 
Systems and Applied Technologies, KES’02, Milan, Italy, pp. 336–40, Sep 2002. 

2001 
·  E.Burke, P.Cowling, J.Landa Silva, “Hybrid Population-Based Metaheuristic Approaches for the Space 

Allocation Problem” , Proc. of Congress on Evolutionary Computation (CEC 2001), Seoul, Korea, IEEE 
Press, pp.232–9, May 2001. 

·  E.Burke, P.De Causmaecker, S.Petrovic, G.Vanden Berghe, “Fitness Evaluation for Nurse Scheduling 
Problems” , Proc. of Congress on Evolutionary Computation (CEC 2001), Seoul, Korea, IEEE Press, pp. 
1139–46, May 2001. 

·  G.Kendall, G.Whitwell, “ An Evolutionary Approach for the Tuning of a Chess Evaluation Function 
using Population Dynamics” , Proc. of Congress on Evolutionary Computation (CEC 2001), Seoul, 
Korea, IEEE Press, pp. 995–1002, May 2001. 

·  E.Burke, P.Cowling, J.Landa Silvia, S. Petrovic, “Combining Hybrid Metaheuristics and Populations for 
the Multiobjective Optimisation of Space Allocation Problems” , Proc. of Genetic and Evolutionary 
Computation Conf. (GECCO 2001), San Francisco, USA, Morgan Kaufmann, pp. 1252–9, Jul 2001. 

·  N. Krasnogor and J. Smith, “The Emergence of Profitable Search Strategies Based on a Simple 
Inheritance Mechanism”, Proc. of Genetic and Evolutionary Computation Conf. (GECCO 2001), San 
Francisco, USA, Morgan Kaufmann, pp. 432-9, Jul 2001. 

·  E.Burke, Y.Bykov, S.Petrovic, “A Multicriteria Approach to Examination Timetabling” , in selected 
papers from 3rd Intl. Conf. on the Practice and Theory of Automated Timetabling (PATAT 2000), 
Konstanz, Germany, Springer LNCS 2079, pp. 118–131, Aug 2000. 

·  E.Burke, P.Cowling, R.Keuthen, “The Printed Circuit Board Assembly problem: Heuristic Approaches 
for Multi-Headed Placement Machinery” , Proc. of Intl. Conf. on Artif icial Intelligence (IC-AI 2001), Las 
Vegas, USA, CSREA Press, pp. 1456–62, Jun 2001.  

·  G.Kendall, J.Binner, A.Gazely, “Evolutionary Strategies vs. Neural Networks: An Inflation Forecasting 
Experiment” , Proc. of Intl. Conf. on Artificial Intelligence (IC-AI 2001), Las Vegas, USA, CSREA 
Press, pp. 609–15, Jun 2001. 

·  E.Burke, B.MacCarthy, S.Petrovic, R. Qu, “Case-Based Reasoning in Course Timetabling: An Attribute 
Graph Approach” , Proc. of 4th Intl. Conf. on Case-Based Reasoning (ICCBR-2001), Vancouver, Canada, 
Springer LNAI 2080, pp. 90–104, Aug 2001. 

·  G.Kendall, M.Willdig, “An Investigation of an Adaptive Poker Player” , Proc. of 14th Australian Joint 
Conf. on Artif icial Intelligence (AI’01), Adelaide, Australia, Springer LNAI 2256, pp. 189–200, Dec 
2001. 

·  G.Kendall, J.Binner, A.Gazely, “Evolutionary Strategies - A New Macroeconomic Policy Tool?” , Proc. 
of IFAC Symposium on Modeling and Control of Economic Systems, Klagenfurt, Austria, Elsevier, pp. 
377–82, Sep 2001. 

·  E.Burke, P.Cowling, J.Landa Silva, S.Petrovic, “On the Performance of Population-Based Meta-
heuristics for the Space Allocation Problem”, Proc. of 4th Metaheuristics Intl. Conf. (MIC 2001), Porto, 
Portugal, pp. 579–83, Jul 2001. 

·  P.Cowling, G.Kendall, E.Soubeiga, “A Parameter-Free Hyperheuristic for Scheduling a Sales Summit” , 
Proc. of 4th Metahuristics Intl. Conf. (MIC 2001), Porto, Portugal, pp. 127–31, Jul 2001. 

·  H.King, J.Garibaldi, S.Rogerson, “Towards the Identification of Intelligent Systems Currently in Routine 
Use in Medicine and Dentistry” , Proc. of 2nd Intl. Conf. of the European Society for Fuzzy Logic and 
Technology (EUSFLAT 2001) Leicester, UK, pp. 435–8, Sep 2001.  

·  P.Cowling, D.Ouelhadj, S.Petrovic, “ A Multi-Agent Architecture for Integrated Dynamic Scheduling in 
Steel Production” , Proc. of 3rd Intl. ICSC World Manufacturing Congress (WMC 2001), Rochester, 
USA, Sep 2001. 

Patents 
·  N. Krasnogor and C. Bonacina, “Method and System for Information Scheduling and Transfer” , United 

States Patent Office, Serial Number 60/242688, Filing Date 23rd Oct 2000, Patent Pending. 
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External Research Awards 
 
Novel Meta-heur istic Research 
Directions in Healthcare Personnel 
Roster ing (£191,581 from EPSRC; 
£81,000 from ORTEC; £22,500 from 
Gower; £3,000 from KaHo) 

Funding Body: EPSRC (GR/S31150/01) 
Principal Investigator : E.K.Burke 
Co-Investigators: S.Petrovic and G.Kendall 
Collaborators: ORTEC Consultants BV, 

Gower Optimal Algorithms Ltd, KaHo St.-
Lieven 

Awarded: February 2003 
 
Hybrid Meta-heur istic Approaches 
for  Air  Traffic Control Scheduling 
(£40,000 from EPSRC; £21,000 from 
NATS Ltd) 

Funding Body: EPSRC 
Principal Investigator : E.K.Burke 
Collaborators: National Air Traffic Services 

(NATS) Ltd. 
Awarded: February 2003 
Notes: This project is a CASE studentship 

 
Fuzzy Multicr iter ia Approaches to 
Scheduling and Rescheduling 
Problems in Uncer tain Environments 
(£211,593 to Nottingham from 
EPSRC; £210,743 to Coventry from 
EPSRC; £70,000 from Denby; 
£60,000 from Sherwood Press) 

Funding Body: EPSRC (GR/R95319/01) 
Principal Investigator  (Nottingham): 

S.Petrovic 
Principal Investigator  (Coventry): 

D.Petrovic 
Co-Investigators: E.K.Burke, G.Kendall, 

K.Burnham and C.Reeves 
Collaborators: Sherwood Press Ltd and 

Denby Pottery Company Ltd 
Awarded: July 2002 
Notes: This is a joint project between the 

University of Nottingham and Coventry 
University 

 
An Investigation of Non-
Deterministic Fuzzy Reasoning 
(£62,451 from EPSRC; £5,000 from 
Neoventa) 

Funding Body: EPSRC (GR/R55085/01-02) 
Principal Investigator : J.M.Garibaldi 
Collaborators: Neoventa Medical AB 
Awarded: April 2002 

 

Tutor ials in Optimisation and Search 
Methodology (£3,000 from EPSRC; 
£2,000 from LMS) 

Funding Body: EPSRC and London 
Mathematical Society (LMS), under the 
MathFIT initiative 

Principal Investigator : E.K.Burke 
Co-Investigators: G.Kendall 
Co-Author : J.D.Landa Silva 
Awarded: February 2003 
Notes: This grant is supporting the INTROS 

workshop 
 
 
 
An Inter-disciplinary Scheduling 
Network (£62,985) 

Funding Body: EPSRC (GR/R12268/01) 
Principal Investigator : E.K.Burke 
Co-Investigators: P.I.Cowling, S.Petrovic 

and G.Kendall 
Collaborators: Over 40 universities and 

companies across many disciplines 
Awarded: January 2001 
Notes: The ISN currently has over 70 

partners from over 40 institutions across 
academia and industry 

 
 
 
A Dual Examination of Scheduling 
Problems – A Visiting Fellowship 
(£7,800) 

Funding Body: EPSRC (GR/S07124/01) 
Principal Investigator : S.Petrovic 
Co-Investigators: E.K.Burke and G.Kendall 
Awarded: May 2002 
Notes: This is supporting a visiting 

fellowship for Prof. Moshe Dror, 
University of Arizona 

 
 
 
An Investigation of Novel M ethods 
for  Optimising Shelf Space Allocation 
(£62,947 from EPSRC; £30,000 from 
Tesco; £8,800 from Space Software; 
£8,000 from Retail Vision) 

Funding Body: EPSRC (GR/R60577/01) 
Principal Investigator : G.Kendall  
Co-Investigators: E.K.Burke, P.I.Cowling 

and S.Petrovic 
Collaborators: Tesco Ltd, Space Software 

Solutions Ltd, Retail Vision 
Awarded: June 2001 
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A Hybr id M eta-heur istic Approach 
to Simplified Sequuence-Structure-
Function Problems (£134,844) 

Funding Body: BBSRC/EPSRC Bio-
informatics initiative (42/BIO14458) 

Principal Investigator : J.Hirst (Chemistry) 
Co-Investigators: E.K.Burke, P.I.Cowling, 

G.Kendall and S.Petrovic 
Awarded: November 2000 
Notes: This is a joint project between the 

School of Computer Science & IT and the 
School of Chemistry at the University of 
Nottingham 

 
An Investigation of Hyperheur istic 
Methods (£196,343 to Nottingham; 
£256,547 to Napier) 

Funding Body: EPSRC (GR/N36837/01) 
Principal Investigator  (Nottingham): 

E.K.Burke 
Principal Investigator  (Napier ): P.Ross 
Co-Investigators: P.I.Cowling, S.Petrovic, 

G.Kendall and E.Hart 
Awarded: October 2000 
Notes: This is a joint project between the 

University of Nottingham and Napier 
University 

 
Case Based Reasoning in Personnel 
Roster ing (£58,684 from EPSRC; 
£24,000 from QM C) 

Funding Body: EPSRC (GR/N35205/01) 
Principal Investigator : S.Petrovic  
Co-Investigators: E.K.Burke and 

P.I.Cowling 
Collaborators: Queen’s Medical Centre, 

Nottingham 
Awarded: October 2000 
Notes: This is a joint project between the 

School of Computer Science and IT, the 
Queen’s Medical Centre and the School of 
Nursing at the University of Nottingham 

 
Applying Meta-heur istics and Hyper-
heuristics to Stock Cutting (£28,920 
from EPSRC; £13,200 from Espr it) 

Funding Body: EPSRC (CNA 00802329) 
Principal Investigator : G. Kendall 
Collaborators: Esprit Automation Ltd. 
Awarded: September 2000 
Notes: This is a CASE (Co-operative Awards 

in Science and Engineering) for New 
Academics Award 

 

Representational Design Principles to 
Humanise Automated Systems 
(£264,650) 

Funding Body: ESRC/EPSRC People At the 
Centre of Communication and Information 
Technologies (PACCIT) programme 
(L328253012) 

Principal Investigator  (Nottingham): 
P.Cheng (Psychology) 

Co-Investigator  (Nottingham): E.K.Burke 
(Computer Science and IT) 

Co-Investigator  (Bradford): P.I.Cowling 
Co-Investigator  (Queen’s): B.McCollum 
Awarded: June 2000 
Notes: This is a joint project between the 

School of Computer Science and IT 
(Nottingham), the School of Psychology 
(Nottingham), Queen’s University of 
Belfast and the University of Bradford 
(following P.I.Cowling’s move to 
Bradford) 

New Approaches to Produce Efficient 
Nesting Patterns (£86,268 from 
Teaching Company Directorate; 
£40,400 from Espr it) 

Funding Body: Teaching Company 
Directorate and Esprit Automation Ltd 
(TCS 3047) 

Lead Academic: E.K.Burke 
Academic Supervisor : G.Kendall 
Awarded: March 2000 

Using Real Time Information for  
Effective Dynamic Scheduling 
(£48,939 from EPSRC; £43,500 from 
Dash) 

Funding Body: EPSRC (GR/N04225/01-02) 
Principal Investigator : P.I.Cowling 

(University of Bradford) 
Co-Investigators: S.Petrovic and E.K.Burke 
Collaborators: Dash Optimisation 
Awarded: December 1999 
Notes: This is a joint project between the 

School of Computer Science and IT 
(Nottingham) and the University of 
Bradford (following P.I.Cowling’s move to 
Bradford) 

A Case Based Approach to Heur istic 
Selection for  Timetabling (£190,545) 

Funding Body: EPSRC (GR/M95516/01) 
Principal Investigator : E.K.Burke 
Co-Investigators: S.Petrovic and 

P.I.Cowling 
Awarded: October 1999 
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Professional Activities (2001 to Date) 

Edmund Burke 
·  Member of the EPSRC Information and Communications Technologies (ICT) Strategic Advisory 

Team (2003 – 2004). 
·  Member of the EPSRC Peer Review College (2000 – 2002 and 2003 – 2005).  
·  Editor-in-Chief of the Journal of Scheduling (Kluwer). 
·  Area Editor (for Combinatorial Optimisation) of The Journal of Heuristics (Kluwer). 
·  Associate Editor of the IEEE Transactions on Evolutionary Computation. 
·  Guest Co-editor of a forthcoming special issue of Annals of Operational Research on “Cutting, 

Packing and Layout” . 
·  Guest Co-editor of a forthcoming feature issue of the European Journal of Operational Research 

(EJOR) on “Timetabling and Rostering” , Vol. 156, No. 2, July 2004, Elsevier. 
·  Chairman of the Steering Committee of the EPSRC Inter-disciplinary Scheduling Network (ISN).  
·  Chairman of the Advisory Committee and Co-ordinator of the EURO Working group on Automated 

TimeTabling (WATT).  
·  Chairman of the IEEE Neural Networks Society Task Force on Evolutionary Scheduling and 

Timetabling 
·  Chairman of the Steering Committee of the international series of conferences on the Practice and 

Theory of Automated Timetabling (PATAT).  
·  Co-chair of the Programme Committee of the 5th International Conference on the Practice and Theory 

of Automated Timetabling (PATAT 2004), Pittsburgh, USA, 18th – 20th August, 2004. 
·  Co-chair of the Programme Committee of the 1st Multidisciplinary International Conference on 

Scheduling: Theory and Applications (MISTA 2003), Nottingham, UK, 13th –16th August, 2003. 
·  Co-organiser of the International Workshop on Introductory Tutorials in Optimisation and Search 

Methodologies (INTROS ’03), Nottingham, UK, 12th August, 2003. 
·  Co-chair of the Programme Committee of the 4th International Conference on the Practice and Theory 

of Automated Timetabling (PATAT 2002), Gent, Belgium, 21st – 23rd August, 2002. 
·  Chairman of the Special Program Committee on Evolutionary Scheduling and Routing of the 2002 

Genetic and Evolutionary Computation Conference (GECCO 2002) , New York, USA, 9th – 13th 
July, 2002.  

·  Chairman of the Special Program Committee on Evolutionary Scheduling and Routing of the 2001 
Genetic and Evolutionary Computation Conference (GECCO 2001), San Francisco, USA, 7th – 11th 
July, 2001.  

·  Member of the Program Committee of the Congress of Evolutionary Computation 2003 (CEC�03), 
Canberra, Australia, 8th – 12th December, 2003. 

·  Member of the International Advisory Board of the 2nd International Conference on Computational 
Intelligence, Robotics and Autonomous Systems (CIRAS), Singapore, 15th – 18th December, 2003.  

·  Member of Programme Committee of the 2003 UK Workshop on Computational Intelligence 
(UKCI-03) The University of Bristol, UK, 1st – 3rd September, 2003.  

·  Member of Programme Committee of the 5th Metaheuristics International Conference (MIC03), 
Kyoto, Japan, 25th – 28th August, 2003. 

·  Member of the Program Committee of the 2003 Genetic and Evolutionary Computation Conference 
(GECCO 2003), Chicago, USA, 12th – 16th July, 2003.  

·  Member of the International Program Committee of the “Applied Mathematics, Operational Research 
and Optimization”  Symposium, Lille, France, 9th – 11th July, 2003.  

·  Member of Programme Committee of the 16th International Conference on Industrial & Engineering 
Applications of Artificial Intelligence & Expert Systems (IEA/AIE-2003), Loughborough, June 2003. 

·  Member of Program Committee of the 6th International Conference on Industrial Engineering and 
Production Management (IEPM ’03), Porto, Portugal, 26th – 28th May, 2003.  

·  Member of Programme Committee of the IFAC International Conference on Intelligent Control and 
Signal Processing (ICONS 2003), Faro, Portugal, 8th – 11th April, 2003.  

·  Member of Programme Committee of the 6th Workshop on Models and Algorithms for Planning and 
Scheduling Problems (MAPSP 03), Aussois, France, 30th March – 5th April, 2003.  

·  Member of the Programme Committee of the 3rd European Workshop on Evolutionary Computation 
in Combinatorial Optimisation, Essex, UK, 14th – 16th April, 2003. 
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·  Member of Programme Committee of the 4th International Conference on Recent Advances in Soft 
Computing (RASC 2002), Nottingham, UK, 12th – 13th December, 2002.  

·  Member of Programme Committee for the 21st UK Planning and Scheduling SIG Workshop 
(PLANSIG 2002), Delft, The Netherlands, 21st – 22nd November, 2002.  

·  Member of Programme Committee of the 4th Asia-Pacific Conference on Simulated Evolution And 
Learning SEAL 2002, Singapore, 18th – 22nd November, 2002.  

·  Member of Programme Committee of the 2002 UK Workshop on Computational Intelligence 
(UKCI-02), Birmingham, UK, 16th – 18th September, 2002.  

·  Member of Program Committee of the 7th Parallel Problem Solving from Nature (PPSN VII) 
Conference, Granada, Spain, September, 2002.  

·  Member of Program Committee of the 2002 Congress on Evolutionary Computation (CEC2002), 
Hilton Hawaiian Village, Honolulu, USA, 12th – 17th May, 2002.  

·  Member of Scientific Committee of the 5th International Conference on Adaptive Computing in 
Design and Manufacture (ACDM 2002) , Exeter, UK, 16th – 18th April, 2002.  

·  Member of Programme Committee of the 2nd European Workshop on Evolutionary Computation in 
Combinatorial Optimization (EvoCOP 2002), Kinsale, Ireland, 3rd – 4th April, 2002.  

·  Member of Programme Committee for the 20th UK Planning and Scheduling SIG Workshop 
(PLANSIG 2001), Edinburgh, UK, 13th – 14th December, 2001.  

·  Member of Program Committee of the 4th Metaheuristics International Conference (MIC 2001), 
Porto, Portugal, 16th – 20th July, 2001.  

·  Member of Technical Committee of the Congress of Evolutionary Computation (CEC-2001), Seoul, 
Korea, 27th – 30th May, 2001.  

·  Member of Programme Committee of the 1st European Workshop on Evolutionary Computation in 
Combinatorial Optimization (EvoCOP-2001), Milan, Italy, 18th – 20th April, 2001.  

Graham Kendall 
·  Member of the EPSRC Peer Review College (2003–2005). 
·  Member of the Editorial Board of the International Journal of Systems Science. 
·  Guest Co-editor of a forthcoming special issue of Annals of Operational Research on “Cutting, 

Packing and Layout” . 
·  Chairman of the Program Committee of the 1st Multidisciplinary International Conference on 

Scheduling : Theory and Applications (MISTA 2003), Nottingham, UK, 13th – 16th August, 2003. 
·  Chairman of the Special Program Committee on Co-evolution of the Genetic and Evolutionary 

Computation Conference (GECCO 2003), Chicago, USA, 12th – 16th July, 2003. 
·  Co-organiser of the International Workshop on Introductory Tutorials in Optimisation and Search 

Methodologies (INTROS ’03), Nottingham, UK, 12th August, 2003. 
·  Member of the EPSRC funded Interdisciplinary Scheduling Network Steering Committee. 
·  Member of the Editorial Panel of a forthcoming feature issue of the European Journal of Operational 

Research (EJOR) on “Timetabling and Rostering” , Vol. 156, No. 2, July 2004, Elsevier. 
·  Associate Editor of the 2003 International Conference on Machine Learning and Applications 

(ICMLA ’03), Los Angeles, USA, 23rd – 24th June 2003. 
·  Member of the Program Committee of the Congress of Evolutionary Computation 2003 (CEC ’03), 

Canberra, Australia, 8th – 12th December, 2003. 
·  Member of the Program Committee of the 1st Australian Conference on Artif icial Life (ACAL 2003), 

Canberra, Australia, 6th – 7th December, 2003. 
·  Associate Editor of the 2002 International Conference on Machine Learning and Applications 

(ICMLA ’02), Las Vegas, USA, 24th – 27th June, 2002. 
·  Member of the Program Committee of the 4th International Conference on Recent Advances in Soft 

Computing (RASC 2002), Nottingham, UK, 12th – 13th December 2002. 
·  Member of the Program Committee of the 8th International Conference on the Simulation and 

Synthesis of Living Systems (Artif icial Life VIII), Sydney, Australia, 9th – 13th December, 2002. 
·  Member of the Program Committee of the 3rd International Workshop on Memetic Algorithms 

(WOMA III), Granada, Spain, 7th September, 2002. 
·  Member of the Program Committee of Computers and Games 2002 (CG ’02), Edmonton, Canada, 

24th – 27th July, 2002. 
·  Member of the Technical Committee and co-organiser of a special scheduling session of the 

Congress of Evolutionary Computation (CEC-2002), Honolulu, USA, 12th – 17th May, 2002. 
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·  Member of the Program Committee at the 4th Metaheuristics International Conference (MIC 2001), 
Porto, Portugal, 16th – 20th July, 2001. 

·  Member of the Program Committee of the International Conference on Artif icial Intelligence (IC AI 
2001), Las Vegas, USA, 25th – 28th June, 2001. 

·  Member of the Technical Committee and co-organiser of a special scheduling session of the 
Congress of Evolutionary Computation (CEC-2001), Seoul, Korea, 27th – 29th May, 2001. 

Sanja Petrovic 
·  Member of the EPSRC Peer Review College (2003–2005). 
·  Guest Co-editor of a forthcoming feature issue of the European Journal of Operational Research 

(EJOR) on “Timetabling and Rostering” , Vol. 156, No. 2, July 2004, Elsevier. 
·  Guest Co-editor of a forthcoming special issue of the Annals of Operations Research on “Personnel 

Scheduling and Planning” , Kluwer. 
·  Guest Editor of a forthcoming special issue of the Journal of Scheduling on “Expert Systems and 

Machine Learning in Scheduling” , Kluwer. 
·  Member of the EPSRC funded Interdisciplinary Scheduling Network Steering Committee. 
·  Member of the Programme Committee for the 5th International Conference on the Practice and 

Theory of Automated Timetabling (PATAT 2004), Pittsburgh, USA, August, 2004. 
·  Member of the Organising and Programme Committee of the 1st Multidisciplinary International 

Conference on Scheduling: Theory and Applications (MISTA 2003), Nottingham, UK, 13th – 16th 
August, 2003. 

·  Member of the Programme Committee of the Congress on Evolutionary Computation 2003 
(CEC’03), Canberra, Australia, 8th – 12th December, 2003. 

·  Organiser of the Session on Employee Timetabling within the track “Planning and Scheduling in 
Services and Manufacturing”  at the Production and Operations Management Society (POM 2003), 
Savannah, USA, 4th – 7th April, 2003. 

·  Member of the Programme Committee of the 4th International Conference on Recent Advances in 
Soft Computing (RASC 2002), Nottingham, UK, 12th – 13th December, 2002. 

·  Member of the Programme Committee for the 4th International Conference on the Practice and 
Theory of Automated Timetabling (PATAT 2002), Gent, Belgium, 21st – 23rd August, 2002. 

·  Stream Chair for Scheduling and Timetabling in the 16th Triennial Conference of the International 
Federation of Operational Research Societies (IFORS 2002), Edinburgh, UK, 8th – 12th July, 2002. 

·  Member of the Program Committee of the 2002 Genetic and Evolutionary Computation Conference 
(GECCO 2002), San Francisco, USA, 7th – 11th July, 2002. 

·  Member of the Scientific Program Committee of the International Conference on Decision Making 
and Decision Support in the Internet Age (DSI-Age 2002), an IFIP TC8/WG 8.3 Open Conference, 
Cork, Ireland, 4th – 7th July, 2002. 

·  Organiser of the 4th WATT Workshop (EURO Working Group on Automated Timetabling), within 
the European Conference Operational Research Conference (EURO XVIII), Rotterdam, The 
Netherlands, 9th – 11th July, 2001. 

·  Member of the Program Committee of the 2001 Genetic and Evolutionary Computation Conference 
(GECCO 2001), San Francisco, USA, 7th –11th July, 2001. 

·  Member of the Technical Review Panel of the Congress of Evolutionary Computation (CEC-2001), 
Seoul, Korea, 27th – 30th May, 2001. 

Jon Gar ibaldi 
·  Member of the EPSRC Peer Review College (2003–2005). 
·  Guest Co-editor of a forthcoming special issue of Applied Soft Computing on “Recent Advances in 

Soft Computing Applications” , Elsevier. 
·  Chairman of the Smart Adaptive Systems – Research Theory and Development committee of 

EUNITE (European Network on Intelligent Technologies) Framework 5 Network of Excellence. 
·  Member of the Programme Committee of the 2003 IEEE International Conference on Fuzzy Systems 

(FUZZ-IEEE 2003), St. Louis, Missouri, 25th – 28th May, 2003. 
·  Member of the Programme Committee of the 2003 UK Workshop on Computational Intelligence 

(UKCI-03), Bristol, UK, 1st – 3rd September, 2003. 
·  Member of the Organising Committee of the 1st Multidisciplinary International Conference on 

Scheduling : Theory and Applications (MISTA 2003), Nottingham, UK, 13th – 16th August, 2003. 
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·  Co-chair of the Organising Committee of the 4th International Conference on Recent Advances in 
Soft Computing (RASC 2002), Nottingham, UK, 12th – 13th December, 2002. 

·  Scientif ic Chairman and member of the Organising Committee of EUSFLAT 2001, Leicester, UK, 
5th – 7th September, 2001. 

Natalio Krasnogor 
·  Guest Co-editor of a forthcoming special issue of Evolutionary Computation on “Memetic 

Algorithms” , MIT Press. 
·  Guest Co-editor of a forthcoming special issue of Fuzzy Sets and Systems on “Bioinformatics” , 

Elsevier. 
·  Member of the Organising Committee of the 1st Multidisciplinary International Conference on 

Scheduling: Theory and Applications (MISTA 2003), Nottingham, UK, 13th – 16th August, 2003. 
·  Member of the Organising Committee International Workshop on Introductory Tutorials in 

Optimisation and Search Methodologies (INTROS ’03), Nottingham, UK, 12th August, 2003. 
·  Member of the Programme Committee of the 7th World Multi-Conference on Systemics, Cybernetics 

and Informatics (SCI 2003), Orlando, Florida, 27th – 30th July, 2003. 
·  Member of the Programme Committee of the Genetic and Evolutionary Computation Conference 

(GECCO 2003), Chicago, USA, 12th – 16th July, 2003. 
·  Member of the Program Committee of the 2002 Genetic and Evolutionary Computation Conference 

(GECCO 2002), San Francisco, USA, 7th – 11th July, 2002. 
·  Co-chair of the Program Committee of the 4th International Workshop on Memetic Algorithms 

(WOMA IV), Chicago, USA, 12th July, 2003. 
·  Member of the Programme Committee of the 30th International Colloquium on Automata, Languages 

and Programming (ICALP 2003) – Workshop on Evolutionary Computation, Eindhoven, The 
Netherlands, 30th June – 4th July, 2003. 

·  Member of the Programme Committee for Congreso Mexicano de Computacion Evolutiva 2003 
(COMCEV ’03), Guanajuato, Mexico, 28th – 30th May, 2003. 

·  Member of the Programme Committee of the 7th International Conference on Parallel Problem 
Solving from Nature (PPSN VII), Granada, Spain, 7th – 11th September 2002. 

·  Co-chair of the Program Committee of the 3rd International Workshop on Memetic Algorithms 
(WOMA III), Granada, Spain, 7th September, 2002. 

·  Co-chair of the Program Committee of the 2nd International Workshop on Memetic Algorithms 
(WOMA II), San Francisco, USA, 7th July, 2001 

Kathryn Dowsland 
·  Member of EPSRC Peer Review College (2000 – 2002 and 2003 – 2005) 
·  Member of the Professional Acreditation Panel of the Operational Research Society 
·  Member of the Steering Committee of the EPSRC Inter-disciplinary Scheduling Network 
·  Chair of the Special Program Committee on Evolutionary Scheduling and Routing of the 2003 

Genetic and Evolutionary Computation Conference (GECCO-2003), in Chicago, USA, 12th – 16th 
July, 2003. 

·  Member of Editorial Panel of feature issue of the European Journal of Operational Research on 
“Timetabling and Rostering” , to appear 2004, Vol. 156, No. 2. 

·  Member of the Programme Committee of the 5th International Conference on the Practice and Theory 
of Automated Timetabling (PATAT 2004), Pittsburgh, USA, 18th – 20th August, 2004. 

·  Member of the Programme Committee of the Congress on Evolutionary Computation 2003 
(CEC’03), Canberra, Australia, 8th – 12th December, 2003. 

·  Member of the Programme Committee of the 1st Multidisciplinary International Conference on 
Scheduling: Theory and Applications (MISTA), Nottingham, August 2003. 

·  Member of the Programme Committee of the 4th International Conference on the Practice and Theory 
of Automated Timetabling (PATAT 2002), Gent, Belgium, 21st – 23rd August, 2002. 

·  Member of the Programme Committee of the 2002 Genetic and Evolutionary Computation 
Conference (GECCO 2002), in New York, USA, 9th – 13th July 2002. 

·  Member of the Programme Committee of the 2001 Genetic and Evolutionary Computation 
Conference (GECCO 2001), in San Francisco, USA, 7th – 11th July 2001. 
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Contact Details 
 
Academic Staff 
 
Professor  Edmund Burke 
(Head of Group and  
Director  of Inter -Disciplinary 
Optimisation Laboratory) 
Professor of Computer Science 
Tel: +44 (0) 115 951 4206 
Fax: +44 (0) 115 951 4249 
email: ekb@cs.nott.ac.uk 
WWW: http://www.cs.nott.ac.uk/~ekb 
 
 
Dr Sanja Petrovic 
Senior Lecturer 
Tel: +44 (0) 115 951 4222 
Fax: +44 (0) 115 951 4249 
email: sxp@cs.nott.ac.uk 
WWW: http://www.cs.nott.ac.uk/~sxp 
 
 
Dr Natalio Krasnogor  
Lecturer 
Tel: +44 (0) 115 846 7592 
Fax: +44 (0) 115 951 4249 
email: nxk@cs.nott.ac.uk 
WWW: http://www.cs.nott.ac.uk/~nxk 
 
 
Administrative Staff 
 
Mrs Diana French 
(ASAP Group Secretary) 
Tel: +44 (0) 115 846 6522 
Fax: +44 (0) 115 951 4249 
email: dxf@cs.nott.ac.uk 
 
 
 
ASAP Address 
School of Computer Science and IT 
University of Nottingham 
Jubilee Campus 
Wollaton Road 
Nottingham 
NG8 1BB, UK 
 

 
 
 
 
 
Dr Graham Kendall 
Senior Lecturer 
Tel: +44 (0) 115 846 6514 
Fax: +44 (0) 115 951 4249 
email: gxk@cs.nott.ac.uk 
WWW: http://www.cs.nott.ac.uk/~gxk 
 
 
Dr Jon Gar ibaldi 
Lecturer 
Tel: +44 (0) 115 951 4216 
Fax: +44 (0) 115 951 4249 
email: jmg@cs.nott.ac.uk 
WWW: http://www.cs.nott.ac.uk/~jmg 
 
 
Dr Kathryn Dowsland 
Industrial Fellow 
Tel: +44 (0) 115 846 6527 
Fax: +44 (0) 115 951 4249 
email: kad@cs.nott.ac.uk 
WWW: http://www.cs.nott.ac.uk/~kad 
 
 
 
 
Miss Alison Payne 
(Secretary to Prof. Burke) 
Tel: +44 (0) 115 951 4246 
Fax: +44 (0) 115 951 4249 
email: alp@cs.nott.ac.uk 
 
 
 
ASAP Web Site 
http://www.asap.cs.nott.ac.uk 
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ASAP Personnel 
 
Academic Staff    

   

   
Prof. Edmund Burke 

Professor of Computer Science 
Dr Graham Kendall 

Senior Lecturer 
Dr Sanja Petrovic 

Senior Lecturer 
    

    

   
Dr Jon Garibaldi 

Lecturer 
Dr Natalio Krasnogor 

Lecturer 
Dr Kathryn Dowsland 

Industrial Fellow 
    
    
    

Associated Staff    
   

 

  

 

 Prof. Patrick De Causmaecker 
Visiting Professor 

Prof. Moshe Dror 
EPSRC Visiting Fellow 

 

 from KaHo St. Lieven, Gent, Belgium from University of Arizona, USA  
 Oct 2002 – Sep 2003 Jul 2002 – Aug 2003  

    
    

Administrative Staff   
   

 

  

 

 Mrs Diana French Miss Alison Payne  
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Research Staff    
    

    
Samad Ahmadi Rosanno Barone Yuri Bykov Carole Fayad 

    

    
J Dario 

Landa Silva 
Turhan Ozen Rong Qu Eric Soubeiga 

    
    
    
    

Teaching Company Associate   
    

 

   

Rob Hellier    
    
    
    
    

PhD Students    
    

    
Salwani Abdullah Hishammuddin 

bin Asmuni 
Masri Ayob Ruibin Bai 
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PhD Students (Continued)   
    

    
Gareth Beddoe Geert De Maere 

 
Adam Eckersley Martin Geiger 

    

    
Steven Gustafson Limin Han 

 
Naimah Hussin Mazlan Mohammed 

    

    
Baharuddin 

bin Mohamed 
Salang Musiksuwan Ross O’Brien Djamila Ouelhadj 

    

    
Philippa Ragdale Xeuyan Song 

 
Kristian Spoerer Yan Su 

    

    
Glenn Whitwell Xiao 

Ying Wang 
Razali Yaako Yong Yang 
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How to Find Us 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
See http://www.nottingham.ac.uk/campuses/jubilee for full directions 
 

Jubilee Campus Map 
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Report Addendum 2003 
 
This is an update to the ASAP Research Group Report 2001-2002, detailing selected 
activities since December 2002.  A full biannual report for the period 2003-2004 will be 
published early in 2005. 
 

 

 

External Research Awards 
 
ASAP has secured external research funding of almost £2 million since January 2003. 
 
 
Danger  Theory: The L ink between 
Intrusion Detection and Ar tificial 
Immune Systems (£657,407 from 
EPSRC; £15,000 from HP Labs; £18,000 
from ECSC / Tedesco) 

Funding Body: EPSRC (GR/S47809/01) 
Principal Investigator : U.Aickelin 
Co-Investigators: J.McLeod, P.Treleaven 
Collaborators: Hewlett Packard Labs, ECSC / 

Tedesco 
Awarded: October 2003 
Notes: Largest EPSRC Adventure Fund grant 

awarded (only 13 out of approx. 700 proposals 
were funded) 

 
PLATFORM: Towards More General 
Optimisation/Search Systems (£422,908) 

Funding Body: EPSRC (GR/S70197/01) 
Principal Investigator : E.K.Burke  
Co-Investigators: S.Petrovic, G.Kendall, 

J.M.Garibaldi, N.Krasnogor 
Recognised Researcher : K.A.Dowsland 
Awarded: August 2003 

 
Pr isoners Dilemma Competition: 
Celebrating the 20th Anniversary 
(£11,848 to Nottingham, £11,870 to 
Birmingham) 

Funding Body: EPSRC (GR/S63465/01) 
Principal Investigator  (Nottingham): 

G.Kendall 
Principal Investigator  (Birmingham): X.Yao 
Awarded: June 2003 
 

DNA Mapping by Combinator ial 
Optimisation – A Visiting Fellowship 
(£10,224) 

Funding Body: EPSRC (GR/S64530/01) 
Amount Awarded: £10,224  
Principal Investigator : E.K.Burke  
Co-Investigators: J.D.Hirst, G.Kendall, 

N.Krasnogor 
Awarded: July 2003 
Notes: Supporting Prof. Jacek Blazewicz 

 
Hybr id Meta-heur istic Optimisation of 
Chiral Catalysts (£220,227) 

Funding Body: EPSRC (GR/S75765/01) 
Principal Investigator : J.D.Hirst 
Co-Investigators: E.K.Burke, B.Lygo 
Recognised Researcher : J.L.Melville 
Awarded: October 2003 
Notes: A joint project between the Schools of 

Computer Science and IT, and Chemistry 

An Investigation of Cutting/Packing and 
Planning using Automated Algor ithm 
Selection (£153,670 to Nottingham, 
£150,105 to Southampton) 

Funding Body: EPSRC (GR/S52414/01) 
Principal Investigator  (Nottingham): 

G.Kendall 
Co-Investigator : E.K.Burke 
Principal Investigator  (Southampton): 

J.Bennell 
Awarded: August 2003 

 
The Supervisor: Towards A Human 
Scheduling Algor ithm (£69,282) 

Funding Body: EPSRC (GR/R92899/02) 
Principal Investigator : U.Aickelin 
Awarded: January 2003 
Notes: Fast Stream Grant 

 
Scheduling Agents for  Distr ibuted 
Timetabling and Roster ing – A Visiting 
Fellowship (£10,350) 

Funding Body: EPSRC (GR/S53459/01) 
Principal Investigator : G.Kendall 
Co-Investigators: E.K.Burke, S.Petrovic 
Awarded: June 2003 
Notes: Supporting Prof. Amnon Meisels 

 
Service Level Agreement Based 
Scheduling Heur istics (£141,492 to 
Nottingham, £202,916 to Manchester) 

Funding Body: EPSRC (GR/S67661/01) 
Principal Investigator  (Nottingham): 

J.M.Garibaldi 
Co-Investigators: E.K.Burke, S.Petrovic, 

T.A.Rodden 
Principal Investigator  (M anchester ): 

R.Sakellariou 
Awarded: August 2003 
Notes: Funded under the Research in the 

Fundamental Computer Science for e-Science 
call 

 
BIOPATTERN FP6 Network of 
Excellence (Approx. £220,000 to 
Nottingham) 

Funding Body: EU (FP6 IST 508803) 
Lead Researcher  (Nottingham): J.M.Garibaldi 
Awarded: December 2003 
Notes: The Network of Excellence was awarded 

€6.4 million to a consortium of 31 members 



 

   

Publications 

Journals (Editorships / Associate Editorships / Guest Editorships) 
·  E. Burke : Associate Editor of the INFORMS Journal on Computing. 
·  E. Burke : Guest Co-editor of a forthcoming feature issue of the European Journal of Operational Research on 

“Evolutionary and Meta-heuristic Scheduling” , Elsevier. 
·  G. Kendall : Member of the Editorial Board of the International Journal of Systems Science, Taylor &  Francis. 
·  G. Kendall : Member of the editorial board of Intelligent Systems in Accounting Finance and Management, Wiley. 
·  G. Kendall : Associate editor of INFOR, the journal of the Canadian Operational Research Society, University of 

Toronto Press. 

Books 
·  E. Burke : Co-editor of the Proceedings of the 8th International Conference on Parellel Problem Solving from 

Nature (PPSN VIII), Birmingham, UK, 18-22 September 2004, to be published by Springer in their Lecture Notes 
in Computer Science series. 

·  E. Burke : Co-editor of the Proceedings of the Genetic and Evolutionary Computation Conference (GECCO-2004), 
Seattle, USA, 26-30 June, 2004, to appear in the Springer Lecture Notes in Computer Science Series. 

·  A. Lotfi and J. Garibaldi (editors), Applications and Science in Soft Computing, Springer, 2004. 
·  G. Kendall and S. Lucas (editors), Proceedings of IEEE Symposium on Computational Intelligence and Games, 

April 4-6, 2005, Essex, UK, to appear, IEEE Press, 2005. 

Book Chapters 
·  U. Aickelin and D. Dasgupta, “Artif icial Immune Systems Tutorial” , to appear in Introductory Tutorials in 

Optimisation, Decision Support and Search Methodology (eds. E. Burke and G. Kendall), Kluwer, 2004. 
·  J. Landa Silva and E. Burke, “A Tutorial on Multiobjective Metaheuristics for Scheduling and Timetabling” , to 

appear in Multiple Objective MetaHeuristics (edited by X.Gandibleux, M.Sevaux, K.Sorensen and V.T’Kindt), 
Springer Lecture Notes in Economics and Mathematical Systems, 2004. 

·  E. Burke and J. Landa Silva, “The Design of Memetic Algorithms for Scheduling and Timetabling Problems” , to 
appear in Recent Advances in Memetic Algorithms and Related Search Technologies (eds. Krasnogor, Hart and 
Smith), to be published by Springer, 2004. 

·  J. Garibaldi, “Fuzzy Expert Systems” , Chapter 5, Best Practice Guidelines for Smart Adaptive Systems, to be 
published by Springer, 2004. 

·  E. Burke, P. DeCausmaecker and G. Vanden Berghe, “Meta-heuristic Approaches to Nurse Rostering Problems in 
Belgian Hospitals” , Chapter 44, Handbook of Scheduling: Algorithms, Models, and Performance Analysis (ed. 
J. Leung), CRC Press, 2003. 

·  S. Petrovic and E. Burke, “Educational Timetabling” , Chapter 45, Handbook of Scheduling: Algorithms, Models, 
and Performance Analysis (ed. J. Leung), CRC Press, 2003. 

Journal Papers 
In press and to appear 

·  U. Aickelin and P. White, “Building Better Nurse Scheduling Algorithms” , Annals of Operations Research, 
Vol. 128, pp. 159-177, 2004. 

·  A. Ayob and G. Kendall, “Triple Objective Function with a Chebychev Dynamic Point Specification Approach to 
Optimise the SMD Placement  Machine in Printed Circuit Board Assembly” , accepted for publication in European 
Journal of Operations Research, 2004. 

·  E. Burke and J. Landa Silva, “The Influence of the Fitness Evaluation Method on the Performance of Multiobjctive 
Optimisers” , accepted for publication in the European Journal of Operational Research, 2004. 

·  S. Cayzer and U. Aickelin, “ A Recommender System based on Idiotypic Artificial Immune Networks” , accepted 
for publication in the Journal of Mathematical Modelling and Algorithms, 2004. 

·  E. Burke, S. Petrovic and R. Qu, “Case Based Heuristic Selection for Timetabling Problems” , accepted for 
publication in the Journal of Scheduling, 2004. 

·  E. Burke, S. Gustafson and G. Kendall, “Genetic Programming Search Behaviour: Viewing Population Dynamics 
with Diversity Measures” , accepted for publication in IEEE Transactions on Evolutionary Computation, to appear 
February 2004. 

·  K. Dowsland, E. Herbert, G. Kendall and E. Burke, “Using Tree Search Bounds to Enhance a Genetic Algorithm 
Approach to Two Rectangle Packing Problems” , accepted for publication in the European Journal of Operational 
Research, 2004. 

·  S. Gustafson, A. Ekart, E. Burke and G. Kendall, “Problem Difficulty and Code Growth in Genetic Programming” , 
accepted for publication in Genetic Programming and Evolvable Machines, 2004. 

·  P. Innocent, R. John and J. Garibaldi, “ Fuzzy Methods and Medical Diagnosis” , accepted for publication in Applied 
Artificial Intelligence, 2004. 
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·  N. Krasnogor, “Self-Generating Metaheuristics in Bioinformatics: The Protein Structure Comparison Case” , 
Genetic Programming and Evolvable Machines, Vol. 5, No. 2, 2004. 

·  N. Krasnogor and D. Pelta, “Measuring the Similarity of Protein Structures by Means of the Universal Similarity 
Metric” , accepted for publication in Bioinformatics, 2004. 

·  M. Lozano, F. Herrera, N. Krasnogor and D. Molina, “Real-Coded Memetic Algorithms with Crossover Hill-
Climbing” , accepted for publication in Evolutionary Computation. 

2003 

·  U. Aickelin and K. Dowsland, “An Indirect Genetic Algorithm for a Nurse Scheduling Problem”, Computers & 
Operations Research, Vol. 31, No. 5, pp. 761-778, 2003. 

·  U. Aickelin and L. Bull, “On the Application of Hierarchical Coevolutionary Genetic Algorithms: Recombination 
and Evaluation Partners” , Journal of Applied System Sciences, Vol. 4, No. 2, 2003. 

·  E. Burke, Y. Bykov, J. Newall and S. Petrovic, “ A Time-Predefined Approach to Course Timetabling” , Yugoslav 
Journal of Operational Research, Vol. 13, No. 2, pp. 139-151, 2003. 

·  E. Burke, G. Kendall and E. Soubeiga, “ A Tabu-Search Hyper-Heuristic for Timetabling and Rostering” , Journal 
of Heuristics, Vol. 9, No. 6, pp 451-470, 2003. 

Refereed Conference Papers 
The group published in a wide range of refereed international conferences during 2003, with many more accepted or 
submitted to conferences due to be held in 2004.  Full details will be included in the next research group report. 

New Group Members 
 

    
Dr Uwe Aickelin 

Lecturer 
Jingpeng Li 

Research Associate 
Jamie Twycross 
Research Associate 

Jason Atkin 
PhD Student 

    

    
Camille Beyrouthy 

PhD Student 
Qi Chen 

PhD Student 
Tim Curtois 
PhD Student 

Aniza Mohamed Din 
PhD Student 

    

   
Julie Greensmith 

PhD Student 
Lin Li 

PhD Student 
Cyril Schoreels 

PhD Student 
    

  
Prof. Jacek Blazewicz 
EPSRC Visiting Fellow 
August 2003 – July 2006 

Prof. Amnon Meisels 
EPSRC Visiting Fellow 

August 2003 – April 2004 
 


