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Approximately 32.1% of the world’s deaths in 2015 were related to 

cardiovascular disease. It is well known that very dangerous in terms of speed 

and consequences are: 1. atrial fibrillation, which increases the risk of stroke; 2. 

Ventricular fibrillation, which is potentially fatal (irreversible brain damage 

develops within about 5 minutes, death soon follows). Thus, the task of creating 

a model of fairly short-term prediction of such "cardiac bifurcation" is relevant. 

One of the most effective methods of diagnosing heart disease is 

electrocardiography (ECG), which allows you to record the electrophysiological 

activity of the heart through the thoracic cavity using electrodes placed on the 

skin. However, the training of relevant specialists requires significant costs and 

time. In addition, huge amounts of data are generated daily, which is very 

difficult to analyze manually. Due to this, there is a need to develop and 

implement automatic methods for effective diagnosis of heart disease. 

Modern electrocardiographs are equipped with a memory in which they 

store data about the heart, and can instantly analyze the resulting cardiogram and 

make a preliminary diagnosis. The so-called Holter heart monitoring is also used 

– a method of continuous recording of an electrocardiogram (ECG) for a day or 

longer (up to 3 days). Exercise tests with ECG monitoring are also used. 

One of the interesting areas of research in cardiology is the study of fractal 

properties of ECG. It has been reported that ECG signals are well modeled as 

fractal processes, and their properties can be characterized by fractality 

indicators that allow to detect (diagnose) changes in heart rhythm. Therefore, at 

the first stage it was decided to advance research in this area by studying the 

possibility of creating an algorithm for classification (diagnosis) by fractal 

indicators of the ECG signal [1]. 

The purpose of the work is exploring whether it is possible to create an 

algorithm that can classify (diagnose) ECG-signal based only on its fractal 

dimension. 

The task was accomplished using the Python high-level programming 

language and the Neurokit2 open source signal processing library in the Google 

Colaboratory development environment. 

During the exploration we collected own dataset of short signals from 

second ECG-lead. Then we calculated fractal dimension for signals from dataset 

by different algorithms. Results of calculations show us that it is impossible to 

classify (diagnose) at least short ECG-signal by its fractal dimension. 

There are now many mathematical models of ECG processing using 

probability theory, non-equidistant and fractal time series, nonlinear differential 
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equations, and so on. But all these models either facilitate diagnosis or give a 

long-term prognosis to the patient about the risks of further disease development. 

Our further research program is aimed at predicting the likelihood of 

fibrillation. To this end, we intend to modernize existing mathematical models, 

apply new ones and combine all these algorithms into a single model. 

The report considers the basic concepts and approaches to the analysis of 

fractal time series, which were used in mathematical modeling and forecasting, 

as well as the results of calculating the fractal dimension of the ECG time series. 
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