[image: image1.png]Middlesex
University
London





CSD3939
Developing Artificial Intelligence
Module Handbook
Autumn/Winter term – Sept (Oct) start (24 week module)
2017/18
Prof Chris Huyck
School of Science and Technology
Information in alternative formats

This handbook can be found online at ‘My Learning’:  http://unihub.mdx.ac.uk
If you have a disability which makes navigating the website difficult and you would like to receive information in an alternative format please contact Disability Support at Disability@mdx.ac.uk
We can supply sections from this publication as:

· a Word document with enlarged type — sent by email or supplied on a CD or memory stick

· printed copy with enlarged type

· printed copy on non-white paper

· as Braille
Other formats may be possible. We will do our best to respond promptly. To help us, please be as specific as you can about the information you require and include details of your disability

Disclaimer

The material in this handbook is as accurate as possible at the date of production however you will be informed of any major changes in a timely manner.

Other Documents

Your module handbook should be read and used alongside your programme handbook and the information available to all students on UniHub including the Academic Regulations and Student Charter
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Module Summary/Introduction

Introduction


This module is an introduction to Artificial Intelligence (AI), focusing on developing AI systems.  It is focused around the three pillars of search, machine learning, and knowledge representation, though there is also an attempt to explore some AI subdomains such as vision, robotics and natural language processing.  
The module teaching team
Chris Huyck is the module leader, lab supervisor and lecturer of this module.
Contacting the Module Leader

You can contact your module leader in the following ways:

Office Hours - Room No: T127 Thursdays 2-3.
Email



c.huyck@mdx.ac.uk

Telephone  


020 8411 5412
MyUniHub pages

https://myunihub.mdx.ac.uk
UniHelp 
On the Hendon campus, UniHelp is located on the Ground Floor of the Sheppard Library
Office Hours:

Monday to Friday:

08.30 – 21.30



Saturday and Sunday: 
11.00 – 18.00

KIS Teaching and Learning Data
Please include a simple chart which shows as a percentage the proportion of time a student on this module will spend in each of the following:

· Scheduled teaching 

· Independent study 

· Placement (if applicable)

This should be in the same format as the data submitted for inclusion in the KIS but must be applicable to the current academic year. 

For details on how to calculate these proportions please see the information on the staff intranet about Key Information Sets
Module Aims

The aim of the module is to introduce students to a range of AI theories and techniques, including the most commonly used. This will extend to the ability to implement these techniques, and the students will extend their own development skills.

Learning Outcomes

Knowledge

1. Demonstrate understanding of common knowledge representation mechanisms.

2. Demonstrate understanding of common machine learning mechanisms.
Skills
3. Ability to implement knowledge bases in common knowledge representation formats.

4. Ability to implement machine learning algorithms for particular applications.

5. Ability to use common AI development techniques and languages.
Assessment Scheme

There will be two course works, and a final exam.  Formative assessment will be throughout the module in the labs.
Assessment Weighting

The first course work is worth 20% of the overall mark.

The second course work is worth 30% of the overall mark.

The exam is worth 50% of the overall mark.

Syllabus
First Order Predicate Logic

Semantic Nets

XML

Statistical techniques including linear approximation.

Multi-layer perceptrons

Self-organising maps

Genetic algorithms

Rule based systems

Case base reasoning

Search mechanisms

Algorithms for large data sets

AI areas including language, vision and robotics
Reading Materials

1. Russell, S and Norvig, P. (2010) Artificial Intelligence: a Modern Approach, Prentice Hall.  3rd Edition ISBN: 0-13-080302-2

2. Brachman, R. and Levesque, H. (2004) Knowledge Representation and Reasoning.  ISBN: 978-1-55860-932-7

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

Lecture notes, lab descriptions, course works and sample exams are available on http://www.cwa.mdx.ac.uk/csd3939/csd3939.html
Coursework
Details of Coursework

CSD 3939 Course Work 1

The Travelling Salesman Problem

Due Date: End of Week 11 (Dec 14 and 15 2017)

20% of Overall Course Mark



The coursework is to build a system in Java that solvesm travelling salesman problems. The travelling salesman problem is to go to each city exactly once and return to the start. Solving the problem should give a path and the length of the path. There are optimal solutions, that is solutions with the shortest path.

Sample files are provided below. They n lines for n cities. The first integer in the line is the city number (starting with 1 and ending with n) and the second and third integers are the X and Y coordinates of the city. Distance is standard Euclidean distance.

The code should be written entirely by the student. You are entirely welcome to discuss the project with others, but you need to write every single character. If you use an algorithm described elsewhere, please include a reference to that in the report.

The system should be run on the training TSPs, and submitted by 5 pm on 14th. At 5 pm, the test TSPs will be released. The student should run their unmodified system on the test mazes, gather the results and submit the final project. This should be submitted by 5 pm on December 14th to Unihelp.

The system should solve the three training sets ( test problem 1, test problem 2, and test problem 3) The tests sets will appear here on the 14th. Note that you need to make a complete circuit.



Marking scheme: 

	Points
	Area

	10
	Self Marking Sheet

	10
	Solve First Training Problem

	10
	Get Optimal Result for All Three Training Problems.

	10
	Describe Algorithm(s) Used

	10
	Quality of Code

	20
	Get Optimal Results for All Tests

	20
	Get Optimal Results for First Three Tests in under a minute.

	10
	Best system on Fourth Test (Path length times time.)


The student should provide a self marking sheet with their opinion of their own score. You can not get this wrong if you submit it. Additionally, the student should describe the algorithm or algorithms used. This need not be a long description; typically a paragraph will do, but for simple algorithms less is fine.

The quality of the code will be marked. This includes comments, variable, function and class names, and class structure.

Times: the final 10 points involve time. The student needs to use the system clock to time the algorithm. Use System.nanoTime(); Report times for all solutions and the first solution. The combination of result times time on the fourth test will get 10 points. Others may also get points on this criterion.

Submission notes: you can email the system to the tutor on the 14th. The code should not change after 5 on the 14th. The only thing that should change is the reported results of the test mazes. It should run from Eclipse. Instructions for running are welcome.

Please submit the code, the mark sheet, and analysis to unihelp in the Sheppard Library; get a receipt. You are also welcome to email a copy to the tutor. You must email a copy of the system to the tutor before the test data is released if you want any of the 50 points available for the test data.



Where to submit

Written assessed coursework must be submitted to UniHelp, Ground Floor, Sheppard Library.   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 submit hand written assessed coursework directly to your tutor, and do not submit it by email 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 UniHelp 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 UniHelp, Sheppard Library,  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.   

Receipts for this work and other work submitted outside opening hours can be collected from UniHelp.

Feedback to students on coursework and  Coursework return
The tutor will mark the work, and return a filled in mark sheet along with any device submitted (e.g. CD or memory stick).   

CSD 3939 Course Work 2
Machine Learning

Due Date: End of Week 20 (Friday, March 10, 2016)

30% of Overall Course Mark



This work is to build a machine learning system to categorise one of the UCI digit tasks. You should develop the system on your own from scratch. You should then run a two-fold test, and report your results.

The data is from the University of California at Irvine's Machine Learning Repository. It's the Optical Recognition of Handwritten Digits Data Set. This gives you two data sets, training set and a test set.

You should write all of your code. If you use an existing algorithm, you should reference that algorithm in your code and in your report. The code should be written in Java, and should run in the lab from eclipse.



Marking scheme: 
	Points
	Area

	20
	Report

	20
	Running Code

	20
	Quality of Code

	20
	Quality of Algorithm

	20
	Quality of Results


You should write a brief (1-2 page) report on your system. This should describe the algorithm you used, and why you chose this algorithm. It should also show the results of a two fold test using the provided data; a brief discussion of data usage would be useful.

Quality of code and algorithm are important for good marks. The code should be well commented and structured. Selection of a good algorithm is also important. Simple algorithms may be effective, but a relatively complex algorithm may get you more points just for effort.

Finally, the quality of the results do matter. To get reasonable remarks you need to surpass the baseline reported on the UCI website. This is not a competition between students, but discussing performance with your colleagues will be useful.

Note for scraping by: the base line reported on UCI website is nearest neighbor using Euclidean distance. You should be able to implement this quite easily (and might want to start with this). This should be enough to pass (10 report, 20 running, 10 code, and 5 results).

Please submit the code, the mark sheet, and analysis to unihelp in the Sheppard Library; get a receipt. You are also welcome to email a copy to the tutor.
Where to submit

Written assessed coursework must be submitted to UniHelp, Ground Floor, Sheppard Library.   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 submit hand written assessed coursework directly to your tutor, and do not submit it by email 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 UniHelp 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 UniHelp, Sheppard Library,  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.   

Receipts for this work and other work submitted outside opening hours can be collected from UniHelp.

Feedback to students on coursework and  Coursework return
The tutor will mark the work, and return a filled in mark sheet along with any device submitted (e.g. CD or memory stick).   

Useful Information

The School has a student website https://myunihub.mdx.ac.uk dedicated to enrolled Science and Technology students, which provides information to support you on your programme of study, including information on the School’s Academic staff and:

· UniHelp opening hours
· Module Review Forms
· Learning Resources: Science and Technology 

· Programme Handbooks
And other useful information such as

· Library Catalogue
MyUniHub
Lecturers' contact details can also be found on MyUniHub, the university's online learning environment.  This can be accessed from the following url: https://myunihub.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 Requirements
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 in order to be able to demonstrate achievement of all Learning Outcomes.   On some modules, there may be more specific attendance requirements.
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 bound.   The 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.”
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 set 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 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 student portal website  https://myunihub.mdx.ac.uk for copies of previous examination papers in all subject areas across the University.
Module Number
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