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1 Requirements Guide

In order to run the code, please follow all the steps written in this configuration manual.
This document describes all the necessary requirements like software and hardware re-
quirements, environment setup, and more.

2 Machine Hardware requirements

The following are the hardware requirements that will be needed primarily for the pro-
ject to work. The configurations of the machine were: 16gb RAM, 12th Gen Intel(R)
Core(TM) i7-12700H 2.30 GHz, 64-bit OS, Windows 11.

3 Machine Software requirements

The following software requirements are used to run the code. Jupyter Notebook is the
environment used for the code compiling. Python 3.12 is used as the language for this
project. Google drive/Gmail account is used to link to notebook. Microsoft excel is used
to store data as csv file. Overleaf was used to write the research project report and this
configuration manual.

4 Environment set up

Anaconda Navigator environment setup is used here. The next step is to Launch Jupyter
Notebook. The steps are also followed by images to help in better understanding of the
steps to be taken. Figure 1 describes the environment setup of Anaconda Navigator.

Figure 1: Anaconda Navigator
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5 Data Selection Process

The dataset used for this research project is from the open source dataset website ht-
tps://physionet.org/. The dataset is called MIT-BIH Arrhythmia Database. Figure2
shows the overview of the dataset page on physionet.

Figure 2: MIT-BIH Arrhythmia Dataset

6 Install Libraries

The following libraries need to be installed for the research project. The results may vary
depending on the fact that some of the libraries have not been properly installed. The
below list includes all the libraries used. Snapshot of python file is given in Figure 3.

1. Pandas

2. Tensorflow

3. Numpy

4. Scikit-learn

5. Matplotlib

6. Seaborn

7. Plotly

8. Mlxtend

Figure 3: Install Libraries
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7 Implementation and using the code files

A quick breakdown of the specific files that are in the folder. There are 4 jupyter note-
books in python for all the four models used. Each file performs data preprocessing
primarily then specific models are applied therefore, each jupyter notebook file is named
according to the architecture, see figure4. Below is the detail description of each file.

• RNN- This file builds RNN model and measure performance metrices.

• LSTM- This file builds LSTM model and measure performance metrices.

• GRU- This file builds GRU model and measure performance metrices.

• CNN-LSTM- This file builds hybrid CNN-LSTM model and measure performance
metrices.

Figure 4: Project folder containing code files.

Download the dataset and upload in to the same folder. Two .csv files containing
dataset is shown in figure5.

Figure 5: Dataset in the project folder

In order to run the code, open the python notebook files one by one and run the code.
Each code contains all the preprocessing steps like data importing, data preprocessing,
data balancing, data scaling, data visualization code. Below are the few snapshots of
data preprocessing.
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Figure 6: Data Loading and balancing

Figure 7: Data Scaling and splitting

Figure 8: Exploring dataset
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Figure 9: Data Visualization

Figure 10: Visualization graph
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Figure 11: Classes

7.1 Model Training

Each code file contains the implementation of the model. Starting with training the
data set and then validating and finally testing. Performance metrics like accuracy,
precision, recall and F1-score are then evaluated. Below is the snapshot of the RNN
model implemented.

Figure 12: RNN Model

Results are given below:
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Figure 13: RNN model result

The same has to be done for other python notebooks- LSTM, GRU, CNN-LSTM in
order to obtain desired results. Once these steps are done the code will execute well and
make it possible to consider the model performances and its evaluation.
Thank you for reading.
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