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Computer Vision
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Dr M Spann and Mr D Pycock

	Topic:  ………………………………………………………..………………..
	
	Mark
	
	Max

	Proposal and Workplan

Names and email address.  A description of how the assignment will be undertaken.  A Gantt chart.  No longer than 15 pages.
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	Presentation

Structure and presentation of report, including integration.  Cover, contents, page numbering, figure and table captions, references correctly cited.
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	Method

A description of the method showing an understanding of its strengths and weaknesses compared to other approaches.
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	Implementation

Appropriateness of program design and implementation - use of data structures and functions.  Clarity of design documentation. Completeness of solution. This will involve a contribution from each student.
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	Evaluation
Evidence of testing each component, thoroughness of testing, appropriateness of comments on results of the test.
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	Demonstration (15 mins.)
The program should operate without an abnormal exit reliably performing the specified task with a minimum of user interactions.
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0407191

Computer Vision

Assignment – Assessment Proforma

Dr M Spann 

	Topic:  Number plate localisation. 
	
	Mark
	
	Max

	Presentation

Structure and presentation of report, including integration.  Cover, contents, page numbering, figure and table captions, references correctly cited.
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	Method

A description of the method showing an understanding of its strengths and weaknesses compared to other approaches.
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	Implementation

Appropriateness of program design and implementation - use of data structures and functions.  Clarity of design documentation. Completeness of solution. This will involve a contribution from each student.
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	Evaluation
Evidence of testing each component, thoroughness of testing, appropriateness of comments on results of the test.
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	Demonstration (15 mins.)
The program should operate without an abnormal exit reliably performing the specified task with a minimum of user interactions.
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EEM4H and 0407191:
Computer Vision

Individual Assignment - Specification

This assignment is the sole assessment for EEM4H and 0407191.  This assignment is the equivalent to approximately 80 hours work.  The course lecturers will be available to provide guidance throughout the work period (the spring term) but it is the responsibility of each student to make and implement proposals for completing the allocated assignment using the resources available.  Although more than one student may be allocated the same assignment this is an individual assignment.  Students are expected to work in pairs contributing equally.  Any failure to acknowledge sources or inappropriate use of previously published work will be penalised.  If you are in any doubt ask for guidance and check the handout on plagiarism provided at the beginning of the year.

This is a group assignment.  It is important that:

1. Each person in the group makes a contribution that is clearly identified (by ID number).

2. Each student should contribute their own section to the report.

3. The relative proportion of the contribution is declared as a percentage such that the total of each contribution is Nx100%, where N is the number of members in the group.

Students are expected to show initiative in researching topics and identifying methods from the literature.  It is possible to achieve a good mark with any of the topics listed.  In some cases there will be a greater emphasis will be on research and in other cases on evaluation.  In all cases research, evaluation and a demonstration of a clear understanding of concepts is vital.
Some assignments address topics outside the immediate content of lectures.  Where the central topic is outside the immediate content of the lecture course direction to reading material and a brief introduction to the concept will be given.  All students are expected to investigate issues beyond the lectures.  Therefore, an assignment based on a topic immediately outside the content of the lectures is not necessarily more difficult.  All assignment topics have been selected to be close to the material directly covered in lectures and well within the grasp of all students.
There are three elements to the assessment:

Proposal and Workplan
10%

Demonstration
10%

Final Report
80%

Proposal and Workplan

The ID number of each group member should be clearly stated on the report.  The contribution of each group member to the report should be clearly identified.  This report should not normally be longer than 15 pages but must provide detailed explanations.  The main sections should be:

Contributions:
A sheet on which the percentage contribution of each student is stated.  The contributions must be agreed by all members of the group which must sign to confirm the figure given as their contribution.

Introduction:
A description of the task and the methods to be used.

Review:
of the techniques that could be used to solve the problem based on the public literature.
Method:
A comprehensive but brief description of the method to be used.

References:
Use a recognised style of citation

Gantt chart:
Show how the assignment will be completed; allow time for report writing.

In the workplan we will be seeking to identify that a realistic plan of work has been prepared and that appropriate issues are being considered.  We will also expect to see evidence of academic understanding.

Demonstration

There are three components to the demonstration (each taking 5 minutes):

1. Explanation of what has been done

2. Demonstration

3. Questions from assessors.

At the demonstration we will expect to see:

1. A clear demonstration of what has been achieved.

2. An ability to clearly explain concepts.

3. An ability to conduct appropriate experiments.

4. An ability to interpret results.

5. A recognition of the strengths and weaknesses of the methods employed and the experiments conducted.

If the demonstration is running over time we reserve the right to stop the presentation and will base our assessment on what has been explained up to that point.

Final Report

The final report should be no longer than 80 pages.  The report should be submitted with the standard University anonymous submission declaration form.  The contribution of each group member to the report should be clearly identified.  The final report for each assignment should contain the sections described below.

Title and Contents Pages

Number the pages, provide captions for diagrams and a numbered reference list.  Use a recognised style of reference citation.  There is a leaflet available from the University Library from www.is.bham.ac.uk/ppm/publications/skills/sk04prequotrefs.pdf and from
www.bedfordstmartins.com/online/citex.html.

The report should be submitted with cover (transparent front and yellow card rear) but not bound.  This cover and binding should be paid for in the General Office.  The PG Office or UG Office, as appropriate, will arrange binding after submission.  Submit the report complete with a bulldog clip holding the pages together and in a wallet folder.

Declaration of Contribution

A sheet on which the percentage contribution of each student is stated.  The contributions must be agreed by all members of the group which must sign to confirm the figure given as their contribution.

Introduction

This section should give a brief introduction to the application.
Review

This section should be a review of the techniques that could be used to solve the problem based on the public literature.  This should be an expansion of the review given in the proposal and workplan.

Proposed Method

This should be a description of the proposed approach and an explanation of why the particular methods were chosen.

Implementation

The key issues are: appropriateness of program design and implementation, the appropriate use of data structures and functions, the clarity of design documentation and the completeness of the solution.

Evaluation

An evaluation report should be provided with comment on the performance of the methods used and an evaluation of their performance for the task addressed.
Conclusion

Comments on the appropriateness of the methods adopted and the results obtained.

The final report should show:

1. A clear understanding of theoretical principles involved in the assignment.

2. An understanding of related methods.

3. A clear account of how to effectively implement the methods considered.

4. An evaluation of the approach taken, a clear, reasoned and balanced interpretation of results.

5. A recognition of the strengths and weaknesses of the methods employed and the experiments conducted.

The report must be clearly presented as describe earlier.

Submission

Please submit reports at reception on the ground floor.  The submissions required are:

Proposal and workplan
Monday 12th February (noon)

Demonstration
Tuesday 1st May.  Please be available all day.

Final Report
Tuesday 8th May (noon)

Late submission will be penalised at 5% per day late.

FACILITIES

Image Acquisition

Image capture facilities will be provided if necessary.  These facilities include one PC fitted with Coreco frame grabber card and a colour camera.  Monochrome cameras are also provided.  A simple application program has been provided for image capture.  There is an enlarger stand, floodlights and several light boxes.

You are free to use the facilities that are available in the Department for software development but you must ensure that you can demonstrate your work either on a computer in both NG22 and N219 as you could be required to demonstrate your work in either room.  If you have a laptop you may demonstrate your program using this.  This means that you may use either a SUN or a PC.  Take an easy and convenient option.  The facilities available include:

SUN and PC

MatLab:
Most of you will be familiar with MatLab.  It is a tool for performing simple computations without the complexities of writing a program.  MatLab is available on the PC and SUN network.  It is very difficult to structure a good design using MatLab.  The number of MatLab licenses available is limited.

Java:
There are compilers on both the Sun and PC networks.  It would not be prudent to use Java unless you are already experienced with it.  Do not use Visual J++.

ImageJ:
This is one of many application programs available on the internet.  This program is available for download from: http://rsb.info.nih.gov/ij.  If you are familiar with Java this program provides a simple way to into an easy to use GUI and display program with a number of utility functions available.  If you intend to adapt this program you will need a local copy.  Do not attempt to modify the version installed on the PC network.

Most M.Eng students are expected to use Java to create either a standalone program or a plugin for ImageJ.

SUN only

Compilers:
I recommend that you use either GNU C or the Sun C compiler.  Xemacs provides a development environment for both.  You will be given limited support for using these compilers.  Mainly you should be able to use them by reading on-line documentation, introductory notes and books.

Libraries:
There is a tiff library available for download.  To use this you need to link to the “jpeg” and “m” libraries.

Image Viewers:

XV:
This is probably the simplest and easiest viewer to use.  You can integrate your own code into XV.

PC only

Compilers:
Visual Studio 6 C/C++ or Visual Studio .NET but do not use any of the Visual Studio Express compilers available for download as the programs can only be executed if the development environment is installed on the computer on which the program is executed.

Image Viewers:

There are a number.  You can use packages like PaintshopPro and Lview.  Lview can be found at:  F:\win3apps\lview\lview.exe.

Allocation of Assignments

Each student should implement one of the methods of analysis listed below and evaluate it using each example of data indicated for that issue of image analysis.  You will have an opportunity to indicate a first and second choice.  Topics will be allocated using this indication of preference.  The Lecturers assignment will be final and not open to further discussion.  No more than 2 groups will be assigned any one topic. If possible each group will be given a different topic.  It is hoped to arrange for an electronic selection of options.

Table 1.
Assignments and Test Data Sources

	
	Topic
	Notes
	Sup.
	Test Data

	1
	Number Plate Recognition

There are several steps to this assignment:  locating the number plate, reading, segmenting the image, identifying the characters.  You should consider how you knowledge of number plates in one country can simplify interpretation and minimise errors propagating between stages of analysis.  It might be prudent to start with the assumption that the number plate can be located.  Consider what image resolution is practical in a traffic surveillance system.  Consider who performance is affected by dirt on the number plates and lighting.
	OK
	MS
	Collect images using a digital camera.  Obtain permission from staff to take photographs of number plates.

	2
	Face identification

Initially consider a single standard pose.  Initially consider manually selected landmarks.
	Too hard ?
	DP
	Image database from the internet

	3
	3-D Neurological image segmentation

Segment simple structures such as the ventricles,
	Probably too hard
	MS
	??

	4
	Pedestrian Detection

Initially seek to detect a single person walking in an uncluttered scene.  This is easy and you should be able to follow a person moving around in a relatively wide single view.  Then try to track one person amongst several.
	Too hard ?
	DP
	Collect data with  a video camera.

	5
	Biometric Identification

The aim is to recognise people from images of the iris.  Colour is important as also are patterns in the iris.
	
	DP
	Iris images available on the internet

	6
	Character Interpretation

Your programme should recognise isolated characters in a variety of font styles but may exclude caligraphic fonts and special symbols.

A demanding extension would be perform each task on handwritten text.
	OK
	MS
	Create your own test images using a drawing program and save the test images in a simple image file format.

Generate test images with poorly formed characters, noise and other artefacts.

	7
	Reading Addresses (should include poorly typed addresses)

Your programme should locate text blocks and the orientation of lines of text in computer generated output using a variety of fonts.

A demanding extension would be perform each task on handwritten text.
	OK
	MS
	Create your own test images using a drawing program and save the test images in a simple image file format.

Generate own set of test images.  Generate test images with poorly formed characters, noise and other artefacts.

	8
	Superquadric toolkit

Superquadric’s have been used to model the 2-D appearance of objects.  A superquadric is a symmetric shape but few natural objects are symmetric, especially in 2-D projections.  A simple extension is to use a radial weighting function to extend the representation not only to asymmetric shapes but to enable any shape to be represented by a single model.
	
	DP
	Use a paint program or a web camera to capture a range of test images.

	9
	Gesture recognition for room access

The requirement is to recognise simple gestures made with the hand to access to a clean room.  Those seeking access will be wearing close fitting white paper suits. 
	OK
	MS
	Web camera.  Consider images with a  strong back lighting to forma silouhette.

	10
	Bone Strength Assessment

The purpose is to detect the internal and external edge of the radius, a bone in the forearm.  Procedural and model-based methods may be considered.  From a set of simple measurements it is possible to assess bone strength.  This is a form of dimensional gauging.
	Too hard ?
	DP
	Images available.

	11
	Dimensional gauging

Your programme is required to measure the linear dimension of holes in panels, with sub-pixel accuracy.  The holes may be round, square, elliptical and irregular in shape.
	DP??
	MS
	Capture own images.  You should fabricate a set of items that you can measure with vernier callipers or similar precision instruments and image.

	12
	Fingerprint Recognition

Fingerprints are identified by a number of key features.  This is well documented.  There are many descriptions of Fingerprint recognition in the literature.  Pick two to read carefully.
	
	DP
	Image database on the internet

	13
	Recognising playing cards

The program should recognise both the suite and number of a playing card.
	MS??
	DP
	Images available on department network

	14
	Counting coins (with overlaps)

The aim is to count coins of one denomination by recognising their appearance.  Shape and surface marking should be sufficient.  Start by seeking to recognise coins with a well differentiated shape.  Consider partially overlapping coins.
	OK
	MS
	Capture own images, say with a web camera.

	15
	Cell image interpretation

To detect the cytoplasm of the outer boundary.  Many methods are possible.  Consider first free laying cells.
	
	DP
	Images available on department network

	16
	PCB inspection

The aim is to detect breaks and bridges in PCB tracks.  The program should not assume that the pattern of tracks and pads is known.
	
	
	Use image from department computer system and capture images of provided PCB’s.

	17
	Signature Verification

The aim is to verify signatures.  The key issue is to permit small changes of signature and not more major changes. 
	Too hard
	
	Capture your own set of images.  The easiest way to get good quality images is to collect signatures on transparencies using OHP pen.  Collect signatures and attempts at forgery with varying degrees of similarity.  These can be digitised using back lighting.

	18
	Face location. The aim is to detect the location of faces in static images. This could be achieved using skin colour detection along with assumptions about faces being roughly elliptical. Test out the program on images with simple backgrounds first followed by more cluttered backgrounds with multiple closely spaced faces.
	MS
	
	


Notes

1. The precise nature and scope of each task will be defined further in consultation with the supervisor.  This should be clearly described and explained in the initial report.  The supervisor will provide clarification if the scope of the assignment has not been suitably defined in the initial report.

2. Many image data sets and other invaluable information can be found at:: www.cs.cmu.edu/afs/cs/project/cil/ftp/html/vision.html.

3. The allocation of supervisors by topic is provisional.  This may be changed after selection to balance staff loading.

Assignment Selection

Please enter names of the two people in your group.  It is hoped that each group will have a separate assignment topic.

	
	Topic
	First Choice
	Second Choice
	Allocation

	1
	Number Plate Recognition
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	2
	Face identification
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	3
	3-D Neurological image segmentation
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	4
	Pedestrian Detection
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	5
	Biometric Identification
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	6
	Character Recognition
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	7
	Reading Addresses (should include poorly typed addresses)
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	8
	Superquadric toolkit
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	9
	Gesture Recognition
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	10
	Bone Strength Assessment
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	11
	Dimensional Gauging
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	12
	Fingerprint Recognition
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	13
	Recognising Playing Cards
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	14
	Counting Coins (with overlaps)
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	15
	Cell image Interpretation
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	16
	PCB inspection
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	17
	Signature Verification
	Name1: 

Name 2: 
	Name1: 

Name 2:
	

	18
	Face Location
	Name1:

Name2:
	Name1:

Name2:
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