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ABSTRACT MOTIVATION DATA PROCESSING

The electrocardiograph (ECG) is an invaluable tool for | « Explore algorithms that can facilitate interpretation of ECGs ECG Baseline Correction and Noise Filtering
detecting and diagnosing cardiac irregularities. ECG  Eliminate bias in ECG data interpretation

data are collected using a number of leads, typically 12, » Use machine learning approach to speed data analysis

attached externally to the chest of the subject or patient. | « Develop methods to classify groups using frequentist statistics
Interpretation of the electrocardiogram (also, ECG) Is * Impose rigorous statistical approach to avoid misclassification
accomplished predominantly by a detailed examination » Use one-class classifier rather than Bayesian methods

of the sinus rhythm. In this work, we take a different | « Employ factor analysis techniques on challenging datasets
approach to analyzing ECGs, employing multivariate * Expand the realm of data prospects open to multivariate analysis

analysis.  Using data from the PhysioNet online - Combine multivariate and multiway analysis with new
databasel, we conducted trilinear analysis of 15-lead classification algorithms Filtering in Fourier Domaln

ECG data. We will present our methods of data o
80 * Note: The signal is being

preprocessing, method of trilinear analysis and results of EC G D ATA R ] | & | filtered, too. However,

data from patients as well as control subjects. ~ the features seem to be
or 1 . high frequency, thus they
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» National Metrology Institute of Germany ﬁ - “ * The low-frequency

20 components are removed

Normal Sinus Rhythm  The Human Heart » Compilation of digitized ECGs BAUSEN SBuL SRR igun SR dun) | by zeroing-out FFT bins
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 The ECG data have low-frequency trends

* Through the use of meta data and some experimenting,
It appears that low-frequency trends are below ~0.5 Hz

 Signal processing methods are used to remove the low-
frequency trends and stablilize the ECG data

* The proposed method seems to be robust and reliable
and has little impact on the ECG signal
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Given a matrix containing data, D, as a first step in ‘§ 0 M multl_lead ECG data
/k » Developed Matlab®-based pseudo-code to import

PhysioBank ECG data
W W * I[mports data significantly faster than available Java-

Load 7 ca oa oa o Load © based tools
WTW M W * Developed FFT-based approach to baseline correction
and noise removal
* Eliminates irregular baseline and low-frequency noise
* Developed fast algorithm for performing PARAFAC2 for
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Tensor factorizations of multi-way data W -

/ / + Parallel factor analysis (PARAFAC) L o5
Y/ * Nonnegative tensor factorization (NTF) © 05/

* ' « Similar in idea to least squares matrix techniques: ea ea Lead 12
principal component analysis (PCA), singular value
~ + decomposition (SVD), multivariate curve resolution
(MCR)
When applied to a data array, data are modeled
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* Most values are identical to model
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