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Please note if this module also runs in Distance Learning Mode then the pathways need to be clearly identified -  e.g. separate Teaching and Learning Strategies

Module Details

Short Code                 BIS4231

Title                            Artificial Intelligence

Level


PG

Credit Points          20

Start Date

9/2001

Examination Required

YES

Subject                       Artificial Intelligence

Module Leader          Christian Huyck

Module Supervisor
Christian Huyck

Learning Unit Runs


Academic Year
Semester
Campus/Mode (e.g. DL)

1

      2001                                                1                                                          HE


2       
2002                                                1                                                           HE

3
       2003                                                1                                                           HE

List awards for which this module is compulsory

1               MSc Advanced Computing Systems

Major/minor Learning Units

Owning Subject

Cross-accredited to Subject(s)

BIS                                         CMT

Learning Unit Contact Durations

Lectures                                       1.5
hours per week               18
hours per semester

Labs                                     
hours per week
hours per semester

Seminars                                      1.5
hours per week               18
hours per semester

Tutorials
hours per week
hours per semester

other - specify
hours per week
hours per semester

other - specify
hours per week
hours per semester

Total class contact hours            3
hours per week               36
hours per semester

Total other study hours               12
hours per week              144
hours per semester

Total study hours

180 
hours per 20 credit module

Assessment Scheme
Seen Examination

%    Unseen Examination
70
%   
Coursework
  30        %           

Aims
This module aims to give students the tools needed to apply Artificial Intelligence techniques to solving new problems.  It shows them how to analyse problems in terms of the knowledge that is represented and a state space that is needed to solve the problem.  It shows them methods to programmatically search the space to come up with optimal or good solutions to the problem.   It also shows them the weaknesses of these methods and where they are inappropriate. As examples, it will address key problems in human computer interaction, resource management, system design and project management.

This module will give students a different perspective on solving problems. It will also require them to independently research problems, and develop new intellectual tools for problem solving. 

1. To analyse the knowledge that is applied to a problem. (A range of business, computer and other problems will be addressed.)

2. To formally analyse the problem 

3. To solve the problem 

4. To analyse the solution of the problem and synthesise the results.

Syllabus

1. Understanding knowledge representation techniques and application

2. Analysing problems into state spaces

3. Application of search strategies to solve problems in a state space

4. Application of Symbolic AI techniques to solve declarative problems

5. Application of Sub-symbolic AI techniques to solve non-declarative problems

6. Examining links from AI to cognitive science, human computer interaction and other fields

Learning Outcomes

At the end of the module the students should be able to:
Knowledge

1.  Use logic as a symbolic representation technique and use variations of standard logic such as fuzzy logic and statistics

2.  Hierarchically decompose and combine symbolic knowledge

3.  Apply techniques for searching the space, such as rule application, and heuristic search

4.  Apply sub-symbolic representation techniques including neural networks

5.  Apply learning mechanisms

Cognitive skills

1. Analyse solutions to critically evaluate their effectiveness

2. Represent problems in terms of a space of states

Subject specific skills

1. Analyse problems into state spaces

2. Apply appropriate techniques to solve problems in a state space

Transferable skills

1. Research problems to find information that is critical to solving the problem

2. Apply metaphors from Cognitive Science to business and other problems

Learning Materials

Core Text:

1.   Artificial Intelligence: Structures and Strategies for Complex Problem Solving.  George F. Luger and William A. Stubblefield (3rd Ed.) Addison-Wesley 1998. 0805311963

2.   The Science of the Artificial.  Herbert Simon (3rd Ed.) MIT Press 026269194

Additional Text:

1.  Artificial Intelligence: A Modern Approach.  Stuart Russell and Peter Norvig. Prentice Hall

0131038052

2. How to Solve It.  Z. Michalewicz and D. B. Fogel Springer-Verlag 3540660615

3. Internet based resources 

Every attempt has been made to ensure this information is correct at the time of publishing, however additional information may be provided in the module handbook.

Teaching and Learning Strategies


One weekly 1.5 hour lecture: the lecture will start with in depth discussion and problem solving session around the prior weeks reading. This will enable the students to explore the ramifications of the topics they have just read about, and give them practice solving problems. This should also give them ideas of where and how to find more information on a given problem. The lecture will conclude with an introduction of the topic for the reading for the next week. 

One weekly 1.5 hour seminar: the seminar will focus on students solving problems using the ideas that they have read about in the prior week.  It will also combine work from earlier weeks to enable students to integrate all of the course material.  

Course work 1:  due roughly week 6 worth 10% of grade.  This will be a program written by the student to solve a simple symbolic problem.  There will be a variety of problems for the students to choose from including one of their own invention.  They will use a knowledge representation technique, define the state space and implement a search strategy.  The students may use any programming language they like including, but not limited to, packages introduced earlier in the module.  They will also grade another students project so that they can get practice with critically analysing another students work.  This will give them practice with the outcome knowledge 1-5 and the outcome skills 1-3.

Course work 2: due at the end of the course worth 20% of grade.  A problem definition, analysis, solution, and solution analysis.  The solution may be implemented as a working prototype or merely designed.  They will be provided with several problems but will be encouraged to generate their own problem.  This will emphasise outcome skill 4, but will include outcome skills 1-3.  Students will take advantage of outcome knowledge 1-7 but individual students will not use all of the areas. This will emphasise independent learning and research skills.  The project may be done in groups.

Exam:  The exam will consist of 6 equally weighted questions of which the students will answer 4.  This will emphasise good problem solving and analysis. This should examine students on the outcome knowledge 1-7. The students should take advantage of the outcome skills 1-3 and 5.  

Catalogue Entry

This module introduces students to key structures and strategies for complex problem solving that are typically associated with Artificial Intelligence and Cognitive Science.  This includes knowledge representation, state space design and search, symbolic reasoning and neural networks.  This type of problem solving may be used to solve human factors, resource management, system design, project management and other problems.

Other restrictions or requirements

The module is geared toward MSc level students with no background in Artificial Intelligence.  The students should be able to program in some programming language (e.g. Basic, Javascript, C etc.)  as no programming language will be taught.  The students will implement some of these techniques in course works for more thorough understanding. 
Self-deferral

The School does not allow self-deferral on any of its modules.

Learning Unit Restrictions

Barred Combination      None

Co-requisite                    None

Pre-requisite 

Knowledge of a Programming Language 

Requisite                          None
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