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Final Project: Description & Requirements

Project description

The main objective of the final project is threefold. In particular, the project is designed to: 1) allow
the student to practice various theoretical and practical tools covered in the class, 2) encourage the
students to extend their knowledge of the subject through additional reading and self-study, and 3)
provide the students with an opportunity to address a real-life problem.

The project can be done by groups of 1-3 students1, with each group assigned an individual
project in one of the following areas:

1. Time-frequency analysis

2. Classification and pattern recognition

3. Spectral analysis and parameter estimation

4. Change point and anomaly detection

5. Data synthesis

The students may specify the type of data they would prefer to work on (e.g., time sequences,
imaging data, etc), as well as the field of their scientific interest (e.g., biomedical signal processing,
image restoration, remote sensing, visual tracking, etc). The students will also be allowed to choose
between the following two options:

Publication-based project: The project group will be required to reproduce an existing
method/solution from a relevant research publication.

Problem-based project: The project group will be required to work out their own solution
to a (standard) problem specified by the course instructor.

Although the coding part of the project can be implemented using any programming language,
the use of MATLAB is strongly encouraged (see below). Under no circumstances, however, the stu-
dents will be allowed to use publicly available codes provided, e.g., by the authors of the publications
or other researcher groups.

1Please be advised that the level of difficulty of the project might scale proportionally with the group size. That is,
the groups of three students should be expected to work on a more difficult project than the groups of two students.
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Figure 1: MATLAB editor publishing tools.

Project format

The final projects will have to be submitted in the form of HTML documents generated by means
of MATLAB’s publishing tools (http://www.mathworks.com/help/matlab/ref/publish.html).
A particularly simple way to use these tools is offered by MATLAB’s editor, which allows one to
convert an m-file into a bona fide webpage by merely clicking the “Publish” button (as it is shown
in Figure 1). Note that the editor also offers a scope of convenient and simple means to format your
document, allowing you to create sections/subsections, itemized and numbered lists, as well as to
incorporate formulas through the use of LaTeX. All this should help you make your final submission
presentable, well-structured, and informative.

To create a successful report, it is necessary to start with a MATLAB code, which should consist
of three parts: 1) data synthesis/import; 2) numerical solution, and 3) demonstration. Subsequently,
the code needs to be properly commented to clarify the objectives and results of the project, as well
as any relevant conclusions. Specifically, an admissible report should include the following sections:

1. Problem formulation (no literature reviews are necessary; just a clear description of the prob-
lem to be solved).

2. Proposed solution (main idea behind the proposed method and its overall algorithmic work-
flow).

3. Data sources (either a description of how the data have been synthesized or specification of
alternative data sources).

4. Solution (necessary details on the structure of iterations, stopping criteria, etc).

5. Visualization of obtained results

6. Analysis and conclusions (Have you been able to reproduce the results reported in the original
paper? Did the algorithm behave in a predictable way, i.e., as described by the authors? Do
you own conclusions support those made by the authors? What are the drawbacks (if any) of
the proposed solution?)

A good starting point for creating such a report is

http://www.mathworks.com/academia/matlab-examples/index.html
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You may also find it useful to look at the websites of ECE 417 (www.ece.uwaterloo.ca/~ece417)
or ECE 602 (www.ece.uwaterloo.ca/~ece602) for examples of course projects submitted in a
similar format.

Further notes

When working on the project, you are allowed to take advantage of the following simplifications:

1. Using real-life data is optional (demonstration of your results on synthetic data should suffice,
as long as the demonstration is clear, unambiguous, and informative).

2. Reproducing reference methods is optional.

3. If there are more than one solution proposed by the authors in the original paper, you are
free to pick and implement only one of them.

Finally, the students should do their best to try to implement their assigned algorithms. If,
for some reasons, your algorithm keeps exhibiting unstable behaviour (e.g., division by zero, occur-
rence of Inf’s and/or NaN’s, memory overflow, etc), you should try either to propose an effective
workaround or, at the very least, explain why, in your opinion, the above problem happens. Simply
concluding “it does not work” is not an admissible answer.
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