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Applied Artificial Intelligence (AAI) Group

Professor Gerry Kelleher, Dr Dhiya Al-Jumeily, Dr Farath Arshad, Abdennour El-Rhalibi, Dr Claude Ghaoui, Angela Rimmer, Dr Paul Strickland

The PRIVATE
AAI Group applies new technologies to a range of problems. The group has internationally recognised expertise in the development of advance computer-based systems for scheduling, planning, training, Petri net modelling, intelligent robot control with application to job shop, flow shop systems and flexible manufacturing systems. A central theme of the groups work is knowledge leverage - the provision of tools and technologies which allow information to be manipulated, integrated and used effectively. 

The group combines expertise in techniques of Scheduling, Planning, Constraint Satisfaction, Assumption Based Truth Maintenance Systems (ATMS), Petri Nets, Intelligent Robot Control, Intelligent Automated Advisory Systems and Interface Technology. The general aim of the group is to build computing tools that provide a supportive function within an organisation, offering efficiency, economy, effectiveness and productivity gains. Capitalising on advanced artificial intelligence techniques, the work integrates new emerging technologies by drawing on work from several disciplines, such as engineering, computer science and psychology. 

In its basic and applied work, AAI Group has developed systems ranging from 'bespoke' applications to general information systems and modelling tools for a range of clients. The approach adopted is interactive, employing user-centred, participative, iterative design concepts. An important aspect of the work is concerned with developing optimal schedules and plans. The provision of navigational support for the client in using large-scale multidimensional information structures is central to the concerns of AAI Group. 

The methodologies and algorithms developed by the group have seen use within the aircraft industry, marine technology, flexible manufacturing systems and more recently, within the education and training sectors - resulting in automatic educational advising systems and adaptive computer-based training.

Current Projects

· Modelling and Scheduling of Discrete Event Dynamic Systems with Application to Manufacturing Systems using Artificial Intelligence Methods


· Dynamic Rescheduling for Resource Constrained Allocation Problems

· Intermodel Transfer Scheduling

· Domain Analysis & Constraint Synthesis

· Design and Evaluation of Hypermedia Learning Environments


· A Tool To Support Open/Distance Learning and Virtual University

· A Pervasive Computing Framework for On-Demand Semantic Service Composition in Networked Appliances


The Distributed Multimedia Systems & Security Engineering Systems Research Group

Dr Bob Askwith, Dr Carl Bamford, Dr. T. Berry, Dr David England, Dr Martin Hanneghan, Professor Madjid Merabti, Dr Rubem Pereira, Dr S Ravindran, Dr Q Shi, Andrew Symons, Professor A. Taleb-Bendiab

This research group was formed in October 1992 to perform research in Distributed Multimedia Systems.  It constitutes the biggest research group within the School of Computing and Mathematical Sciences.  The focus of the group is the design and development of Distributed System architectures that are capable of supporting the demanding requirements of multimedia data.  The attainment of this goal requires development and advances in Operating Systems, High Speed Computer Networks, Distributed Systems Services - such as File Systems, Transparency and Distribution of services - Configuration Support and the development of new Security Architectures.  All of these areas are currently being addressed by the group.

Distributed multimedia applications and services pose challenging design and implementation problems requiring imaginative and exciting solutions.  Commercial interest in the area is growing very rapidly due to its huge market potential.  Some of the specific areas currently being investigated include: The use of the current Internet infrastructure for multimedia communication; Intrusion detection systems; Privacy in mobile networks; Video on Demand architectures and Multimedia networks.

Current Projects

· Software Reuse with Mobile Agents


· Object-oriented techniques for multimedia and specialised databases


· An investigation of spatial audio and aural data abstraction to aid non visual data assimilation in (shared) virtual environments 


· An investigation into the representation of object behaviours within virtual environments


· Heterogeneous Enterprise Information Provision via an Ontology Viewpoint Support Framework

· General Purpose Logic Array Device Instructionless System


· An investigation into Privacy and Security in Mobile Networks


· Mechanisms for Supporting Differential Services in the Internet


· An Investigation into Multimedia Servers to Support On-demand Multimedia Services


· Multimedia Information Retrieval System for Reuse in a Distributed Collaborative Development Environment

· An Integrated Framework for Interactive Distributed Multimedia Systems


· The Algorithmic Tool Kit


· An Investigation into Denial of Service Attacks Upon Computer Networks used in the Electronic Commerce Domain


· A Mobile Agent Intrusion Detection System (MAIDS)

· Secure ubiquitary Component Composition 

· Peer to Peer Trading Systems

· Global Wireless Systems

· Networked Appliances Interworkings

· Resilient Wireless Systems

· In car Middleware

· Middleware for Networked Appliances 

Information Systems

Dr Joseph Akomode, Sandi Duffy, Henry Forsyth, H. Francis, Dr. M. Francis, Mr. Melv King, Andy Laws, Jennie McWilliam, Eddie Moynihan, Angie Rimmer, Dr Mark Taylor, Dr Stu Wade,

The area of expertise of the IS group covers the established academic disciplines of IT Management, Systems Analysis, Systems Design and Software Production.  The primary thrust of the research in this group is the support of large scale Information Systems across their entire life cycle.  We are concerned with not only the deployment of IT in all its forms, but also with the organisational and cultural aspects of information systems.

The staff in this group have established track records in consultancy and maintain a growing research base that currently includes collaborative work with a major financial institution into aspects of software maintenance; and consultancy with a government department for the provision of a large information system. and Management

Members of the group belong to one of two research subgroups:

· The Systems Analysis and Management;

· Software Development.

Current Projects

· The Computer Assisted Assessment of Student Programming Assignments


· A Framework for Software Legacy Systems Management via Cybernetic Learning


· Methodologies and Systems Implementation

· Geographical Information Systems

Mathematical Education

Dr Dhiya Al-Jumeily, Dr Brian Denton, Terence Etchells, Ian Malabar, Matt Peters, Dr Dave Pountney, Dr Paul Strickland

"It is mathematics that reveals the simplicities of nature, and permits us to generalise from simple examples to the complexities of the real world," Ian Stewart
This quotation reflects the Mathematics Education Group's philosophy that mathematics is a subject to be enjoyed and used and seen to have a relevance to the world around us.

The members of the group are staff members of the School of Computing and Mathematical Sciences with interests in mathematics education research and the development of teaching and learning resource material.

The group's research aims are: 

· developing and promoting the effective use of computer technology in student learning,

· conducting research into the teaching and learning of mathematics,

· providing INSET opportunities for school teachers,

· providing mathematical enhancement opportunities for local school children

The work of the group is helping to establish standards for the use of technology in mathematics education, to shape understanding of the ways in which students develop an understanding of mathematical concepts and to produce innovative curriculum and assessment material. 

Current Projects

· Intelligent Algorithms and Software for Computer-Aided Assessment in Mathematics


· Multilevel Rule Induction from Neural Networks


· The Use of Computer Technology to Enhance Visualisation Skills in Mathematics Education

Statistics And Neural Computing

Dr Pete Harris, Professor Paulo Lisboa, Lesley Wright, Dr. Wael El-Deredy

This group has a long-standing involvement in both theoretical research and the application of statistical and pattern recognition methods to real world problems, involving the following areas of interest:

Education Statistics; The Linear Statistical Model; Automatic Generation and Analysis of Pseudo Data for use in Statistical Work; Statistical Inference; Asymptotic Expansions; Multivariate Analysis; Statistical Process Control; Medical Statistics; Risk Analysis and Statistics of Warfare.

The neural computing group is particular has engaged in collaborative research with industry and on the development of new algorithms for geological image segmentation, facial identification, control of chemical reactions and the monitoring of semiconductor processing plasmas.

In medical related research, the group has a strong presence in the characterisation and visualisation of Magnetic Resonance Spectra, for Tumour identification , as well as the modelling of breast cancer survival, to generate prognostic indices

Recently the group has applied its expertise to business processes and, in particular, a quantitative analysis of electronic commerce.

Current Projects

· Statistical Analysis of Biological Assay Data

· Experimental Design for Spatially Correlated Data

· Statistical Analysis of Nuclear Magnetic Resonance Spectra for Tumour Detection


· Prognosis for Breast Cancer following Surgery

· Characterisation of Electronic Commerce Markets by means of Neural Network Based Market Segmentation Techniques


· Medical Information System for Cancer Prevention

Further details about these projects, funding and research publications, are available at the group’s web page, which can be reached from the CMS home page.
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Laws, A G, Taleb-Bendiab A and Wade S J, “Bridging the Gap: The cybernetics of self-adaptive software systems”, to appear in the Proceedings of the second international workshop on self-adaptive software systems, Lecture Notes in Computer Science, Springer-Verlag, 2002.

Laws, A G, Taleb-Bendiab A and Wade S “Normative Services for Self-Adaptive Software” in Proceedings of International Conference on Enterprise Information Systems (ICEIS 2002), Spain, 2002, pp.

Lisboa P J G, "A Review of Evidence of Healthcare Improvements Involving the Application of Artificial Neural Networks, In Papadourakis G M, (ed), Proc. 4th International Conference on Neural Networks and Expert Systems in Medicine and Healthcare (NNESMED), Milos, Greece, pp 3-10, June 20th-22nd, 2001.
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