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Objective:

Understand and test two feature extraction and two classification algorithms. Each
student will work on a couple of algorithm of his/her choice. Students will be required to
present their results in a formal paper (2-4 pages).

Datasets:

All algorithms will be tested on the same datasets. The data we will use is the following.

1. A multi-feature digit dataset:
Contains many handwritten digits extracted from Dutch maps. The feature space
correspond to the pixel averages in 2 x 3 windows. There is a total of 240 such
features; thus creating a 240-dimensional feature space.

2. The Wisconsin Diagnostic Breast Cancer database:
Nuclear features were extracted to diagnose breast tumors. Features are computed
from a digitized image of a fine needle aspirate (FNA) of a breast mass. They
describe characteristics of the cell nuclei present in the image.

3. The John Hopkins University Ionosphere database:
This dataset contains radar data collected by a system in Goose Bay, Canada. The
features correspond to the phase of 16 high-frequency antennas. The goal is to
determine which of the images were captured correctly and which ones did not.

More details of these databases and some preliminary results using a variety of
algorithms are available in the ZIP files posted on the course webpage.

Students that want to add one or two additional datasets for testing are welcome to do so.
This is a good opportunity to test the databases you use in your own research.

Methods:

One of the feature extraction algorithms and one of the classification approaches that you
use need to have been presented in class. Then, find a feature extraction and a
classification method published in the literature. Get the permission of the instructor to
work on that paper/method. Good sources where to find papers of interest are:

IEEE Transactions on Pattern Analysis and Machine Intelligence
IEEE Transactions on Neural Networks



IEEE Transactions on Systems, Man and Cybernetics –Part B
Journal of Machine Learning Research
Machine Learning
Neural Computation
Pattern Recognition Journal

Compare your results with a simple Nearest Neighbor algorithm applied to the original
feature space.

Report:

Students will present their study in a formal report (2-4 pages). The format of this
document should follow that of a scientific paper. Your report should clearly summarize
the methods, detail the pros and cons of each algorithm and include an evaluation of the
results. Be creative and critic. Reports should start with a very short abstract and end with
a short paragraph detailing the conclusions of this study.


