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	DEGREE ASSIGNMENT SPECIFICATION (B.Sc. / M.Sc.)


	Student name:
	     
	Student P number:
	

	Programme:
	BSc Computer Games Development

	Module:
	Intro to A.I.
	Module Level (4, 5, 6, 7):
	6

	Module code:
	
	Contribution to Overall 

Module Assessment (%):
	50%

	Lecturer:
	G.Dickers
	Internal Verifier:
	

	Assignment Title:
	Search Algorithms for A.I. Entities.
	Assignment No:
	1

	Hand Out Date:
	     11/11/10
	Submission deadline:
	24/2/11

	Penalties for late submission: Up to one week late, maximum grade of Pass (40%).  Over one week late, Fail.

	Referencing:
	In the main body of your submission you must give credit to authors on whose research your work is based (numeric system of referencing)). Append to your submission a reference list / bibliography that indicates the books, articles, etc. that you have read or quoted in order to complete this assignment (initials of author and surname, title of book/article, edition, publisher: place of publication, date of publication).

	Disclosure: 

	I declare that this assignment is all my own work and that I will acknowledge all materials used from the published or unpublished works of other people.

	Student’s Signature:

	
	
Date:
	


	Learning Outcomes tested

(from module/unit syllabus)
	Assessment Criteria  To achieve each outcome a student must demonstrate the ability to:

	1.Evaluate and deploy A.I. techniques to solve problems relevant to games development.
	Use a programming language/scripting tool and SDK to develop the capabilities of a game’s A.I. engine.

	
	· 

	
	· 


· Please submit the assignment parts in a suitable report folder– not in polypockets.  
· The assignment specification (including tasks, marking scheme and coursework feedback form) should be at the front of the submission.  Assignments will not be accepted without a specification as it is a requirement that you sign the disclosure regarding referencing convention.
	Coursework Feedback to Students


	
Lecturer’s General Comments:

	

	     


	Final Grade:


	

	Lecturer’s Signature:

	
	
Date:
	


	
Second Marker’s Comments:

	

	

	Second Marker’s Signature:

	
	
Date:
	


Task 1.

Research and review the literature relevant to Searching and Path Finding in Computer Gaming, in particular identify common algorithms used in searching Game Worlds. Provide an overview of two path finding algorithms and briefly compare the algorithms you’ve identified. 

Next, give a detailed description and analysis of a depth first search (DFS) and breadth first search (BFS), commenting on similarities and differences. Discuss the use of other data types (stacks, queues, etc) and programming methods (e.g. recursion) used in implementations of both BFS and DFS.  Provide one algorithm for both BFS and DFS.  In your answer you should provide a bibliography and appropriate references using the school’s preferred referencing style. 

(Approx.  2000 words.)
Task 2.

Orthoganus is a geometric entity who until recently was residing in the Euclidian Realm, a small province occupying a parallel universe. Sadly he has been banished from the Euclidian Realm after speaking out against Emperor Euclid’s fifth postulate and has been forced to live in temporary accommodation  in our space-time.  Naturally he wants to return to his home world but must first find the key that will reopen the portal connecting our universes.  This key is located in the maze of distraction which, not surprisingly, has the effect of distracting all who enter and so prevents the key from being found. Orthoganus’ idea is to create a robot crawler immune to distraction and endowed with the ability to search the maze and locate the key. 

Your task is to develop a search algorithm that will satisfy Orthoganus’ requirements and  write a group of related functions or classes that Orthoganus can use to implement your algorithm. You must demonstrate to him that your functions/ classes work. Therefore you are expected to use your functions or classes to develop an application or game that will simulate the Crawler searching for the portal key in the maze. Use the following guidelines to help you in implementing your solution.

· You may use the C++ SDK used in tutorials to develop your application or another agreed (with your tutor) game SDK and/or scripting language.  The design of the  DFS routines should follow established software engineering practices, for example they should be easily re-used in other SDKs or Game Engines (recall cohesion, coupling, reuse, etc.). You may re-use existing ADTs that you have already developed or used, for example stacks.

· The maze details must be read in from a file. The maze walls can be represented by a character, e.g. the letter ‘o’ or character ‘|’.  Similarly the crawler, key and start position can be represented by other characters. You algorithm may convert this format to a graph representation or your Crawler may ‘discover’ the maze as it searches. The maze is considered to be a grid of, at least, 16 by 16 squares with the Crawler occupying one grid square at a time.  Each square can represent a path, a wall, a Crawler, the starting point or the end point (key). The size of the maze should be at least 16 by 16 squares but can be bigger. 

· Alternatively, you may decide to represent the maze structure file as a graph with each intersection, corner and dead end represented as a vertex and each corridor as an edge.

· The user should be given the option of loading a new maze, starting a new search, stopping the application, etc.  

· If there is no key the crawler must recognise this and report it.

· Upon successfully finding the key the Crawler will report success and list the route taken. 

· A graphical display of the Crawler searching the maze will appear on screen as the search is executed.  Additional marks will be given for a more sophisticated graphical representation of the maze.

· You will also produce a brief report (500 words) describing the algorithm used and your implementation – highlighting any areas of your solution which you consider to be important.  

Additionally you are expected to produce a short report detailing the structure of your program using appropriate notation.  The report will also identify important algorithms and data structures used in your program explaining why they were used.  You will also provide a user guide and test schedule as part of the report.  This report will also include your written work detailed in Task one above.
What to hand in?
CD containing a working program developed using Microsoft Visual C++ (source code and executable) that will run on the Games Machines in the Games Laboratory. The CD should be firmly attached in a suitable plastic holder and be labelled with student name and P number.  

Program Listing and screen shots showing correct working of the program. A test schedule. Brief User Guide.

Your report.

Marking Criteria:

Task 1

40% - 49%  

Appropriate overview of algorithms and relevant data structures identified, but little discussion. One DFS and one BFS algorithm provided and discussion shows an essential understanding of the relevant concepts within the context of this task.  However, some discussion of important aspects of these algorithms may be missing or poorly communicated.

50%- 59%

Appropriate algorithms and relevant data structures identified. Similarities in algorithms identified and some analysis of these algorithms included. The presented written work demonstrates an essential understanding of the relevant concepts appropriate to this  task.  In addition DFS and BFS algorithms have been provided as requested and the discussion includes an analysis of the key features of the algorithms. 

60%-69%

Appropriate algorithms and relevant data structures identified. Similarities in algorithms identified and a clear analysis of these algorithms included. The presented written work demonstrates a sound understanding of the relevant concepts appropriate to this  task.  In addition DFS and BFS algorithms have been provided as requested and the discussion includes a well presented and communicated analysis of the key features of the algorithms. 

70%+

As for 60%-69% but additional material included which demonstrates a critical evaluation and review of their own and others work and of the ideas and concepts discussed.

Task 2

40%-49%

A working program has been presented which implements a DFS.  The crawler will find the key but the implementation of the algorithm may be inefficient or flawed. The graphical interface is basic and text based. The maze  structure is fixed, i.e. new mazes cannot be loaded. Program design and implementation does not make best use of data structures and there will be little evidence of good programming practices.  

50%-59%

A working program has been presented which implements a DFS.  The implementation is correct. The graphical interface is text based. Alternate mazes can be loaded from file. Program design and implementation makes use of some appropriate data structures and there will be evidence of good programming practices.

60%-69%

As for 50%-59% range but the design is well thought out and the implementation makes use of good programming practices.  Relevant data structures identified and used appropriately. Evidence of interface having been separated from implementation.

70%+

As for 60%-69% range but additional feature(s) included such as a superior graphical maze display.

	Generic Grading Criteria (Degree)

	0-35
	A mark in this range is indicative that the work is below the standard required at the current level of your Degree programme. Work falls short of the threshold standards in relation to one or more of knowledge, intellectual, subject based or key skills.  Work is based on only minimal understanding, application or effort.  It will offer only very limited evidence of familiarity with knowledge or skills appropriate to the field of study or task and/or demonstrate inadequate capability in key skills essential to the task concerned. It may address the assessment task to some extent, or include evidence of successful engagement with some of the subject matter, but such satisfactory characteristics will be clearly outweighed by major deficiencies across remaining areas. Other reasons for failing the coursework may include excessive absenteeism; academic dishonesty (cheating), plagiarism or failure to participate in teamwork.


	35-39
	A mark in this range is indicative that the work is below, but at the upper end is approaching the standard required at the current level of your Degree programme. Whilst some points are correctly presented there are serious errors and/or omissions and/or irrelevant material. It indicates work of an insufficient standard. It will show very limited knowledge or understanding of the relevant subject area, and display weak writing and analytical skills and/or poor application of technique. Writing will exhibit weak grammar, very inadequate or absent references and/or bibliography and may contain major factual errors. Quantitative work will contain significant errors and incorrect conclusions.


	40-49


	A mark in this range is indicative that the work is of an acceptable standard at the current the level of your Degree programme. Work demonstrates some familiarity with and grasp of a factual/conceptual knowledge base for the field of study and/or ability to employ specialist skills, but only just meeting threshold standards. Work may be characterised by some significant errors, omissions or problems, but there will be sufficient evidence of development and competence. Writing may be poorly presented without properly laid out referencing/bibliography, or in the case of quantitative work, it may not be possible to follow the logic and reasoning leading to the results obtained and the conclusions reached. 


	50-59
	The work is of a satisfactory to very satisfactory standard at the current level of your Degree programme. Work demonstrates ability to evaluate new information, concepts and evidence from a range of sources and generate ideas through the analysis of concepts at an abstract level. Arguments and issues will be discussed and referenced, but these may not be fully documented or detailed. The work will be mostly accurate and provide some evidence of the ability to analyse, synthesise, evaluate and apply required methods/techniques. There will be no serious omissions or inaccuracies. There will be good evidence of ability to take responsibility for own learning including the selection and use of relevant techniques and applying creative skills. With Quantitative work it should be possible to follow the logical steps leading to the answer obtained and the conclusions reached. 


	60-69
	A mark in this range is indicative of that the work is of a very good standard for the current level of your Degree programme.  Work of commendable quality commanding wide ranging specialised technical, creative and/or conceptual skills.  There will be consistent evidence of capability in all relevant subject-based skills, including the ability to self-evaluate and work autonomously and to use effectively specified techniques in appropriate contexts.

Writing work will make excellent use of appropriate, fully referenced, detailed examples and there will be clear evidence of analysis, synthesis and evaluation.  Any quantitative work will be clearly presented, the results should be correct and any conclusions clearly and accurately expressed.  


	70-84
	A mark in this range is indicative that the work is of an excellent standard for the current level of your Degree programme.  Work is based on a rigorous and broad knowledge base, demonstrating ability to analyse, synthesise, evaluate concepts and/or interpret and describe the creative expression and the associated workflow process including both the design and development/production considerations. 

The work will go beyond that provided on reading lists and include independent work.  There will be strong evidence of competence across a range of specialised skills and the capability to operate autonomously. The work will exhibit excellent levels of knowledge and understanding, with elements of originality and flair.


	85-100
	A mark in this range is indicative of outstanding work.  Marks in this range will be awarded for work that exhibits excellent levels of knowledge and understanding throughout with substantial elements of originality and flair. The work will demonstrate a broad range of critical reading that goes well beyond that provided on reading lists. Marks at the upper end of the range will indicate that the work is of publishable, or near publishable academic standard.



	Task

No
	Task description and marking scheme (and lecturer comments where applicable)

	Marks available


	Marks awarded


	2nd marker

	1


	
	35
	
	

	2


	
	65
	
	

	
	TOTAL
	100
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