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Module Summary/Introduction

Introduction

Modern information systems have great capabilities.  However, the solution of some problems requires human involvement.  This module introduces students to some techniques that originated in the field of Artificial Intelligence and Operations Research, and which are becoming popular in the state of the art management systems.  These techniques include artificial neural networks, evolutionary computation and expert systems that can help and automate the solutions of some hard problems.  The module provides students with an opportunity to implement some of these techniques in a practical application, evaluate their effectiveness and make the comparison between human and Artificial Intelligence.

The module teaching team
Dr. Roman Belavkin, Dr. Ian Mitchell
Contacting the Module Leader

You can contact your module leader in the following ways:

Office Hours - Room No: Wednesday 2-4pm, T124
Email


R.Belavkin@mdx.ac.uk

Telephone  

020 8411 6263
OasisPlus pages
http://oasisplus.mdx.ac.uk
Web page

http://www.eis.mdx.ac.uk./staffpages/rvb/
The School student office

On the Hendon campus, the School of Engineering and Information Science student office is located  in Room TG18 of the Town Hall building.

Office hours: 09.30 – 16.30, Monday – Friday

Module Aims

To introduce students to the main elements of the AI theory and equip them with the skills needed to apply the AI techniques in problems of optimisation, data analysis and control.
Learning Outcomes

On completion of this module, the successful student will be able to:

Knowledge

1. Differentiate between the major types of problems that require the use of AI techniques and correctly identify which techniques are the most appropriate for their solutions.
2. Describe and critically evaluate several intelligent approaches used in information management.
3. Assess the effectiveness and potential impact of intelligent systems.

Skills

4. Analyse cases and outline a solution using the appropriate techniques.
5. Develop an intelligent information management system and apply it to solve the target problem.
6. Evaluate the effectiveness of intelligent information systems, their relevance and usability by investigating software and through devising and evaluating experiments.
Assessment Scheme

Knowledge and skills will be assessed against the learning outcomes by an individual coursework (Outcomes 5 and 6) and unseen examination (Outcomes 1--5).

The coursework will consist of two parts: The first to be completed in the autumn term, and the second to be completed in the winter term.  The coursework gives students the opportunity to create an application for problem solving using some of the traditional and intelligent methods learnt, and apply or evaluate it in a practical application.  Students will be required to submit an individual essay for each part of the coursework of approximately 2000 words, which should critically evaluate the application, the techniques used as well as the results obtained.
Assessment Weighting

Unseen examination


50 %

Coursework (no examination)

50 %
Reading Materials

Core Texts

1. Belavkin, R., Blundell, B., Cairns, P., Huyck, C., Mitchell, I., Stockman, T. (2005). Management Support Systems, Middlesex University Press, ISBN: 1-898253-68-4
2. Russell, S. J. & Norvig, P. (2002).  Artificial Intelligence: A Modern Approach, 2nd Ed, Pearson, ISBN: 0130803022
Additional texts

3. Luger, G. F. & Stubblefield, W. A. (2007).  Mastering AI Programming: Patterns and Idioms in Prolog, LISP and Java (Paperback). Addison Wesley. ISBN-10: 0321441958
4. Luger, G. F.  (2002) Artificial Intelligence Structures and Strategies for Complex Problem Solving, 4th ed, Addison-Wesley.
5. Haykin, S. (1998). Neural Networks: A Comprehensive Foundation, 2nd Ed, Englewood Cliffs, NJ: Prentice-Hall.
6. Hofstadter, D. (2000/1979). Godel, Escher, Bach: The Eternal Golden Braid, New York, Basic Books.
Book Purchase Suggestions

OasisPlus contains the main text [1] online in the Module Reader section.

Study hours outside class contact

The study hours for each credit point is 10 hours.  For a 30-credit module this equates to 300 hours.   Therefore, if a module has time-tabled activities i.e. lecture/seminar/lab, of 3 hours per week for a 24 week period (total of 72 hours), then the out-of-class study commitment expected of students is 228 hours in total.
Brief Guide to Web-based Module Material

The main text [1] is available online on OasisPlus in the Module Reader section.  Please, refer to the Lecture plan to see suggestions on the chapters or OasisPlus units to read for each topic/week.  Each unit on OasisPlus contains also the exercises (revision questions).  These and additional exercises are also available on the module leader’s page (http://www.eis.mdx.ac.uk/staffpages/rvb/teaching/).  Lecture slides will also be available on this page.
Coursework

Details of Coursework

The coursework will consist of two parts: Part 1 and Part 2.  The first part will have to be done during the autumn term.  The aim will be to learn how to program rule-based systems using the ACT-R cognitive architecture.  Students will be able to choose the task they will implement.  Using a cognitive architecture will also introduce students to the computational theory of mind.

The second part of the coursework will have to be done during the winter term.  The aim will be to build data-driven models using artificial neural networks and some industrial data analysis applications (e.g. MS Excel, SPSS).  Students will be able to choose the dataset they will analyse.  They will also be required to evaluate and compare the models.

All the software will be provided in computer classrooms.  The tasks, required in the coursework, are described in a separate document, which can be accessed and downloaded from the OasisPlus page of the BIS3226 module or from the Module Leader’s webpage.  Re-sit coursework is available in week one of the following semester. 
Deadline for Submission of Coursework

The following are the deadlines for submission of the coursework:

· 11 December 2009 for Part 1
· 26 March 2010 for Part 2 

Sometimes deadlines from different modules will come at the same time and it is important to plan your workload to meet these deadlines.

Where to submit

Written assessed coursework must be submitted to the Computing Science Student office, room TG18.  You should attach a coursework feedback form which will be dated and receipted.  You should keep your receipt - it is for your own protection.  

Do not hand written assessed coursework directly to your tutor.
Written work should normally be handed in on the campus at which the module is being taught; if for any reason you have to hand it in at another campus please point this out to the Student Office so that it can be sent to the correct campus.  If, in an emergency, you have to send in written assessed work by post you must send it by recorded delivery to the Computing Science Student Office, Middlesex University, The Burroughs, London NW4 4BT and keep the Post Office receipt.  It will be deemed to have been submitted on the date of the postmark.  Coursework Feedback Forms containing receipts for this work and other work submitted outside opening hours can be collected from the Student Office. Coursework may NOT be submitted in electronic form.

Feedback to students on coursework

The feedback on the coursework will be provided in several forms:
· Students should attach a generic School Coursework Feedback form available outside Student Offices to the front of their work;

· There will be a general feedback during revision week.
· Annotation and return of coursework
Coursework return

Coursework is not normally returned to students, so you should keep a copy of what you submit.
Lecture Plan

	Week no:
	Lecture title:
	Recommended reading:
	Seminar topic:

	1
	Introduction
	Russell & Norvig (2002), Section 1 (pp. 1--32)
Luger (2002), Section 1 (pp. 1--32)
Hofstadter (2000), Introduction (pp. 3--32)
	Elements of set theory

	2
	Choice and optimisation
	Belavkin et al., Chapter 2

Russell & Norvig (2002), Section 2 (pp. 32--58), Section 16 (pp. 584--589)
	Elements of order theory
ACT-R environment

	3
	Logic and rule-based reasoning
	Belavkin et al., Chapter 8
Russell & Norvig (2002), Section 7 (pp. 194--239), Section 8 (pp. 240--271)
Luger (2002), Section 2 (pp. 33--80), Section 7 (pp. 247--267)
Hofstadter (2000), Chapter 2 (pp. 33--45), Chapter 7 (pp. 181--203)
	ACT-R tutorial

	4
	Search
	Russell & Norvig (2002), Section 3.4 (pp. 73--80), Section 9 (pp. 272--319)
Luger (2002), Sections 3, 4, 5 (pp. 81--192)
	A search agent

	5
	Knowledge representation
	Belavkin et al., Chapter 7
Russell & Norvig (2002), Section 10 (pp. 320--374)
Luger (2002), Section 6 (pp. 192--246)
Hofstadter (2000), Chapter 2 (pp. 46--63)
	OAV triples
Semantic network

	6
	Uncertainty and information
	Belavkin et al., Chapter 3
Russell & Norvig (2002), Section 13 (pp. 462--491)
	Probability matching in ACT

	7
	Formative Individual Coursework

	8
	Formative Individual Coursework

	9
	Expectation and correlation
	Belavkin et al., Chapter 3
	Data analysis

	10
	Game theory
	Russell & Norvig (2002), Section 6 (pp. 161--193)
	Learning utility

	11
	Summative Individual Coursework

	12
	Revision and feedback

	13
	Linear models
	Belavkin et al., Chapter 4
Russell & Norvig (2002), Section 20.1--2 (pp. 712--724)
Haykin (1998), Chapter 2 (pp. 68--90)
	Linear model

	14
	Multilinear regression
	Belavkin et al., Chapter 4
Haykin (1998), Chapter 3 (pp. 91--121)
	Multiple regression model

	15
	Feed-forward neural networks
	Belavkin et al., Chapter 5
Russell & Norvig (2002), Section 20.5 (pp. 736--748)
Luger (2002), Section 10 (pp. 417--468)
Haykin (1998), Chapter 4 (pp. 122--229)
	Introduction to BrainCel

	16
	Clustering
	Belavkin et al., Chapter 6
Russell & Norvig (2002), Section 20.3 (pp. 724--727)
Haykin (1998), Chapter 5.5 (pp. 242--245)
	BrainCel tutorial

	17
	Self-Organising maps
	Belavkin et al., Chapter 6
Haykin (1998), Section 9 (pp. 425--474)
	Classification

	18
	Case-based reasoning
	Belavkin et al., Chapter 8
Luger (2002), Section 7 (pp. 268--283)
	Model evaluation

	19
	Formative Individual Coursework

	20
	Formative Individual Coursework

	21
	Genetic Algorithms
	Belavkin et al., Chapter 10
Russell & Norvig (2002), Section 4 (pp. 116--120)
Luger (2002), Section 11 (pp. 469--491)
	Genetic Algorithms

	22
	Evolutionary Computing
	Belavkin et al., Chapter 10
	Genetic Algorithms

	23
	Summative Individual Coursework

	24
	Revision and feedback


Useful Information

The School has a student website http://www.mdx.ac.uk/24-7/cs/index.htm dedicated to enrolled Computing Science students, which provides information to support you on your programme of study.  Including information on the School’s Academic staff and:

· Computing Science Student Office opening hours
· Module Review Forms
· Exam Script Viewing Form

· Learning Resources: Computing Science 

· Programme Handbooks
And other useful information such as

· Library Catalogue
OasisPlus
Lecturers' contact details can also be found on OasisPlus, the university's online learning environment. This can be accessed from the following url: http://oasisplus.mdx.ac.uk.   Within each module you can find 'module information' which displays contact details for the lecturer and other information about the module.

Attendance Requirement

You should attend all scheduled classes.  If you do not do so, you may not be able to demonstrate that you have achieved the Learning Outcomes for the module, and you are at risk of being graded “X” in the module.    The definition of the X grade is: “Fail – incomplete without good reason: may not be reassessed.”  As a general guide, you need to attend at least 75% of scheduled classes on order to be able to demonstrate achievement of all Learning Outcomes.  On some modules, there may be more specific attendance requirements.
The Module Leader should insert details of any specific attendance requirements for this module.
Academic Dishonesty

Taking unfair advantage in assessment is considered a serious offence by the university which will take action against any student who contravenes the regulation through negligence, foolishness or deliberate intent.  

Academic dishonesty is a corrosive force in the academic life of the university; it jeopardises the quality of education and devalues the degrees and awards of the University.
The full regulations on academic dishonesty are given in the University Regulations, Section F Infringement of assessment regulations - academic misconduct.
Plagiarism

Plagiarism is one specific form of cheating.  
The University Regulation Section F clearly sets out the University’s understanding of plagiarism and the regulations by which you as a student of the University are boundThe key University regulation is F2.3 which defines plagiarism as “The presentation by the student as their own work of a body of material (written, visual or oral) which is wholly or partially the work of another, either in concept or expression, or which is a direct copy:

Note: The work presented for assessment must be the candidate’s own, or the work of a project group as requested by the tutor. Plagiarism is the representation of another person’s published or unpublished work as the candidate’s own by unacknowledged quotation. It is not an offence if the material is acknowledged by the candidate as the work of another through the accurate use of quotation marks and the provision of detailed references and a full bibliography, although the Assessment Board will not expect work to rely heavily on direct quotations.”

 In addition, the University Regulations sets out the process for investigating allegations of plagiarism and describes the penalties.  If you are found guilty, the repercussions are very serious indeed.  

You should take steps, therefore, to understand what plagiarism is, how it can be identified and how you can avoid committing it; perhaps most importantly, you should reflect and come to understand why it is to your enormous advantage never to plagiarise because it is in effect cheating yourself (and indeed your fellow students).

Full details on the Infringement of assessment regulations - academic misconduct, can be found in the University Regulations - Section F.
Appeals

The full regulations on appeals are given in the University Regulations. Section G - Appeal regulations and procedures

Examples of all Typical/Previous Examination Papers

Please go to the University 24-7 website – http://www.mdx.ac.uk/24-7 – Academic – Exam Paper Database http://www.mdx.ac.uk/cgi-bin/mdx/exam/searchscreenexam.asp  – for copies of previous examination papers in all subject areas across the University.
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