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1 MATLAB Software Installation

The signal pre-processing and peak detection is done in MATLAB R2019b (9.7.0.1190202)
using wavelet analysis tool. The MATLAB tool is installed from the official website and
selected signal processing package as shown in Figure 1.
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Figure 1: MATLAB software

Signal Processing

Acqulra. maasura. and analyze signals from many sourcas
Products:

MATLAB
Simulink
v Audio Toolbox
Communications Toolbox
Deep Learming Toolbox
DSP System Toolbox
Phased Array Systeam Toolbox
RF Toolbox
Signal Processing Toolbox
Statistics and Machine Learning Toolbox

Wavelet Toolbox

Add more toolboxas to your trial: You can customiza your trial using the add-on axplorar in MATLAB
1o select additional toolboxas

Select and Continue

Figure 2: Installation of Signal Processing
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The MATLAB software is downloaded for windows and it is installed for Figure 3.

A Attention macOS Customers

Please find compatibility information for macOS 10.15 (Catalina) here.

Download R2019b (includes R20196 Update 2)

Download and run the Installer _ ’
[ |

+ When prompted, sign in as x18128398@student ncirl.ie

. macOS
+ Select your license

+ Choose the products, toolboxes, and blocksets that you want to Linux
install

Figure 3: MATLAB software for windows

2 Installation of Anaconda Software

The implementation of the model is done using python with version 3. In order to use the
software Anaconda needs to be installed. It is downloaded using the link * for windows as

shown in Figure 4.
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Figure 4: Anaconda Installation

! https://www.anaconda.com/
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Python programming is done in Jupiter version 6.0.0 which is web based and provides
interactive environment as shown in Figure 5.
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Figure 5: Jupiter notebook launched

3 Data Extraction
The heart beat data is taken from MIT-BIH dataset which is publicly available in?

PhysioNet Find Share About News

MIT-BIH Arrhythmia Database

Published: Feb. 24, 2005. Version: 1.0.0

When using this resource, please cite the original publication:
Moody GB, Mark RG. The impact of the MIT-BIH Arrhythmia Database. IEEE Eng in Med and Biol
20(3):45-50 (May-June 2001). (PMID: 11446209)

Please include the standard citation for PhysioNet:

Goldberger AL, Amaral LAN, Glass L, Hausdorff JM, lvanov PCh, Mark RG, Mietus JE, Moody GB,
Peng C-K, Stanley HE. PhysioBank, PhysioToolkit, and PhysioNet: Components of a New Research
Resource for Complex Physiologic Signals (2003). Circulation. 101(23):e215-e220.

Figure 6: ECG data extraction

2 https://physionet.org/content/mitdb/1.0.0/
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The data is taken to the MATLAB and analyzed using wavelet Analyzer tool.
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Figure 7: Data inserted into MATLAB

Wavelet Analyzer is selected with wavelet packet 1D as shown in the Figure 8 and 9.
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Figure 8: Wavelet Analyzer is selected



One-Dimensional Specialized Tools 1-0r

Wawel=t 1-0v SWT Dencising 1-D
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Regression Estimation 1-D

Complex Continwows ket 1- - -
| Wawsiet 1-D | Wavelet Coefficients Sslection 1-0

| Continucus Wavelet 1-D {Using FFT} | S 5 S

Matching Pursuit 1-D

Two-Dimensicnal

Wawvelat 2-D

Specialized Tools 2-0v
Wavelet Packet 2-D

Tree Compression 2-0r
Continwous Wawelet Transform 2-D

SWT Dencising 2-D

Three-Dimensional | Wavelet Cosfficients Selection 2-D
Wawelst 3-0v | | Image Fusion
Multiple 1-0¢ Display
Multizignal Anahysis 1-D | Wawvelet Display
Multivariate Denoising | Wawelet Packet Dicplay

Extension
Wavelel Design | Signal Extension
| Mew Wawvelst for CWT | | Image Extension
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Figure 9: Wavelet Packet 1-D
The signal is imported into the workplace by selecting the options as shown in the Figure 9.
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Figure 10: Data imported to workplace



The signal is De — noised in the form of tree structure as shown in the Figure 10
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Figure 11: Tree structure of the decomposed signal

4  Library Installation

Keras Tensor flow library is installed using the following command. Open Jupiter notebook —
file — new — python 3 and enter the following command

conda install -c conda-forge keras tensorflow

The library takes few minutes to install and produces the following output as shown in the
Figure 12.



Collecting package metadata (current repodata.json): ...working... done
Solving enviromment: ...wcrking... done

# Rl]l requested packages already installed.

C:\Users\Administratorrset "KERAS BRCREND="
C:\Users\Administratorspythen C:\ProgramData‘Znacondal‘etclkeras'load config.py Il>temp.txt
C:\Users\Administratorrset /p KERAS BACKEND= O<temp.txt
C:\Uszers\LAdministrator>del temp.txt
C:\UsershAdministrator>pythen —¢ "import keras"™ l1»nul Z»:&l
C:\Users\Administrator>if errorlewvel 1
ver lznul
set "EERAS BACKEND=theanoc"

pythen —-c¢ "impeort keras" 1»nul 2>&l

)

C:\Users\Administrater>SET DISTUTILS USE_SDE=1
C:\Users\Administrator>SET MS5dk=1
C:\Users\Administrator>SET platform=

C:\Usersh\Administrateor>IF /I [AEMDE4] == [amdéd] set "platform=trus"
C:\Users\Administrater>IF /I [] = [amd6é] set "platforz=true"

C:\Users\Administrater>if defined platform (set "VSREGREY=ERZY LOCAL ! MACHINE\ SOFTWARE\Wowt432Node \Micresoft \VisualStu
dio\14.0" )} ELSE (set '"°R_a..._'1"5.'<2 LOCAL MACHINZ\SOFTRARE\Micros Cf:‘i-iua.‘..wl&lf."'i g% )

~ ST

C:\Uzers\Administrater>for /F "skip=2 tokens=2,*" 3L in ('reg query "HEEY LOCAL MACHINE\SOFTRARE\Wow6432Neds\Microsef
t\VisualStudio\14.0" /v InstallDir') do SET "VSINSTALLDIR=%B"

C:\Users\Rdministrater>ii "" = "" (set "VSINSTALLDIR=" )

=W'(

C:\Users\Administrater>if *"
ECHO "WARNING: Did not firnd VS in registry cr in VS140COMNTOOLS env var - your compiler may not work"
G0TO End
)

TAN

"RARNING: Did not fiad VS in registry or in VSI4(COMNTOOLS env var - your compiler may not work”

Note: you may need to restart the kernel to use updated packages.

Figure 12: Keras library installed



