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The automatic classification of myocardial infarction (commonly known as heart attack) is,
undoubtedly, a useful tool for hospitals. There are several studies comparing different approaches for
this task on the literature.

In this study, we propose an alternative approach to solve the same task -- a compression-based non-
fiducial method, that uses a measure of similarity, called the Normalized Relative Compression (NRC).
The NRC is a measure related to the Kolmogorov complexity of strings. which has proven useful on
different pattern recognition tasks, such as like image pattern recognition [1], authorship attribution
[4], DNA analysis [6] and biometric identification using electrocardiographic signals [8][9].

Our method uses extended-alphabet finite-context models (xaFCMs [8]) on the quantized first-order
derivative of the signal. An interesting fact is that no feature extraction is needed to use this method,
neither does the classification task at hand influence anything besides a few tweaks on the
parameters, at least in theory -- more tests need to be done to claim this fact.

As a testbed, we used the PTB database [10], collected at 1000Hz, and publicly available at Physionet
[11]. Since the classes of this database are highly unbalanced, we decided to use only 80 ECG
recordings for each class (healthy and myocardial infarction) to obtain some preliminary results.

The method used in this work was similar to the one described in [9] and a general overview can be
seen in the following picture:

PrIRIEEEEN
ECG Signals

\_*_/

)

Down-sampling

¥——_T———)

)

First-order
derivatives

\_hJ

( TE)
Learn breakpoints
per class {(on oo
training data)

Lloyd-Max
quantization on
training data

Learn models
for healthy anc
myocardial infartion

Split test data into
small segments of
ten seconds each

Compute NRC
of each segment
to each model

T T
Lloyd-Max quanti- [
zation on test data
~——

Pick the min-
imum value

In order to reproduce our results, the parameters used for pre-processing of the signal were: Butter-
Worth low-pass filter of 6th order at 40Hz, down-sampling to 40Hz afterwards and quantization to an



alphabet size of 15 on the consecutive differences. Regarding the xaFCMs, a context size k=4 was used,
and a depth d=2. The parameter alpha was chosen automatically, according to what is defined in [8].

To evaluate the performance of this method, we performed random sampling of the data and have
chosen 90% for training data and the other 10% for test data. The test data was then split into smaller
segments of just 10 seconds and the classification test is done on this small segments. All this process
is repeated 100 times, in order to obtain a more trustworthy accuracy metric. Using this evaluation
scheme, we obtained an accuracy of around 85.6% on the described classification task.

Even though this does not beat the current state of the art, it shows that compression-based methods
can be suitable to this kind of problem and future work should be done to see how much these
preliminary results can be improved.
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