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Project Description:

This project will focus on development and use of classification algorithms (written in Matlab) for automatic classification of spectra produced by Fourier transformed signals from Infrared (IR) microscopy. The data are produced by the researchers at the Department of Biological Studies in collaboration with the company Uniliver, USA. The aim is to automatically classify and identify the types of cell based on the spectra of their absorption of the infrared microscopy. Different types of classifiers (such as k nearest neighbours, kNN; hierarchical, fuzzy classifier, support vector machines will be used.
Pattern recognition and classification in particular has been used in bio-medical data mining for some time. The recent developments in so called Fourier Transform Infra-red (FTIR) microscopy made possible to extract more information about the composition of the cells (including stem cells, cancer affected cells etc.) than what can be done using optical microscopy (image). Different cells absorb differently the IR waves. The spectrum of each cell can be processed by Fourier Transform and the result can be further digitized by considering different intervals of the frequency. These results can be fed into a classifier that will automatically classify the spectrum (and respectively the cell) into one of the two or three categories that have been pre-defined. The experiments have been performed and data collected. The student will work on algorithm and data to develop more efficient classifiers.
This work is novel, and can well lead to a research publication (subject to good results) which is an excellent opportunity for a possible career in research or related industry.

Skills required:
Programming in Matlab, classifiers, fuzzy classifiers.
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