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The goal of this course is to introduce the techniques most commonly used for the analysis of biomedical signals, and to

present concrete examples of their application for diagnosis purposes.
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e Identify & classify major physiological signals based on their generation;

e  Use and compare many different analysis methods to draw clinically relevant conclusions for diagnosis/prognosis.

e Identify and reproduce signal processing methods used in forefront biomedical sciences


mailto:nm.dadashi@gmail.com

Useful Textbooks: (available in the library or can be downloaded from http://gen.lib.rus.ec)

Rangayyan, Rangaraj M. Biomedical signal analysis. Vol. 33. John Wiley & Sons, 2015.

Probability, random variables and stochastic processes, A. Papoulis andS.Pillai, 4th edition, 2002.

Semmlow, John L., and Benjamin Griffel. Biosignal and medical image processing. CRC press, 2014.

Najarian, Kayvan, and Robert Splinter. Biomedical signal and image processing. CRC press, 2005.

E. N. Bruce, "Biomedical signal processing and signal modeling," 2001.

S. Mallat, 4 wavelet tour of signal processing: the sparse way: Academic press, 2008.

M. Akay, Time Frequency andWavelets in Biomedical Signal Processing: IEEE Press series in biomedical Engineering,
1998.

R. O. Duda and P. E. Hart, Pattern classification and scene analysis vol. 3: Wiley New York, 1973.

S. Theodoridis, A. Pikrakis, K. Koutroumbas, and D. Cavouras, Introduction to Pattern Recognition: A Matlab
Approach: A Matlab Approach: Academic Press, 2010.

G. D. Clifford, F. Azuaje, and P. McSharry, Advanced methods and tools for ECG data analysis: Artech House, Inc.,
2006.

Nabney, NETLAB: algorithms for pattern recognition: Springer Science & Business Media, 2002.

Tools:
ECG data analysis http://www.mit.edu/~gari/ecgbook.html
EEG data analysis http://sccn.ucsd.edu/eeglab/
A fair number of good algorithms: netlab http://www.aston.ac.uk/eas/research/groups/ncrg/resources/netlab/

(Logistic regression, mixture EM, PCA...)

Tutorials:

Matlab tutorials http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-094-
introduction-to-matlab-january-iap-2010/index.htm

Linear Algebra http://ocw.mit.edu/courses/mathematics/18-06-linear-algebra-spring-2010/index.htm

Digital Signal Processing http://users.ece.gatech.edu/mcclella/matlabGUIs/
https://www.coursera.org/course/dsp

machine learning http://cs229.stanford.edu/
https://www.coursera.org/course/neuralnets

Wavelet http://www.numerical-tours.com/matlab/

http://eeweb.poly.edu/iselesni/software/index.html

Denoising http://www.cs.tut.fi/~lasip/



http://gen.lib.rus.ec/
http://www.ncrg.aston.ac.uk/netlab/over.html%22
http://ocw.mit.edu/courses/mathematics/18-06-linear-algebra-spring-2010/index.htm
http://users.ece.gatech.edu/mcclella/matlabGUIs/
https://www.coursera.org/course/dsp
https://www.coursera.org/course/neuralnets
http://www.numerical-tours.com/matlab/
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