UNIVERSITAS MUHAMMADIYAH SIDOAR]JO

DIREKTORAT RISET DAN PENGABDIAN MASYARAKAT

Tcmzﬁﬁﬁ‘ﬁﬁi'iﬁ;nwﬂ B Alamat: JI. Mojopahit 666 B Sidoarjo 61215, Telp. 031-8945444 psw.130, Faks. 031-8949333 Email:
SK NO. 229/BAN- Ippm@umsida.ac.id, Website: Ippm.umsida.ac.id
PT/AKRED/PT/IV/2015

Surat Keterangan Tidak Plagiat [Kepangkatan]

Nomor: 776.3/11.3.AU/14.00/C/KET/1/2023

Kepada Yth :
Bpk. 1zza Anshory, ST., MT., Dr.

Di
Tempat

Assalamua’alaikum Wr. Wb.
Sehubungan dengan adanya permohonan Surat Keterangan Tidak Plagiat dengan rincian:

Judul Artikel + Classification of heart signal using wavelet haar and backpropagation
neural network

Nama Pemohon : 1zza Anshory / TEKNIK ELEKTRO

URL Sinta Pemohon . https://sinta.kemdikbud.go.id/authors/profile/5993144

Nama Penulis : 1zza Anshory

Tujuan : Kepangkatan

Tujuan Kepangkatan . Lektor

Naskah Yang Dimohonkan pengecekan:
https://dosen.umsida.ac.id/modul/publikasi/filesktp/202239/sktp-10-01-2023%2002:23:46-202239.pdf

Artikel tersebut DAPAT digunakan untuk proses kepangkatan.

Demikian surat keterangan ini kami sampaikan, mohon untuk digunakan sebagaimana mestinya.

Wassalamu’alaikum Wr. Wb.

Mengetahui,
Wakil Rektor 1
Universitas Muhammadiyah Sidoarjo

\-Hana CaturiWahyuni, ST MT i


https://sinta.kemdikbud.go.id/authors/detail?id=5990976&view=overview
https://sinta.kemdikbud.go.id/authors/detail?id=5990976&view=overview
https://sinta.kemdikbud.go.id/authors/profile/5993144
https://sinta.kemdikbud.go.id/authors/profile/5993144
https://sinta.kemdikbud.go.id/authors/profile/5993144
https://dosen.umsida.ac.id/modul/publikasi/filesktp/202239/sktp-10-01-2023%2002:23:46-202239.pdf
https://dosen.umsida.ac.id/modul/publikasi/filesktp/970137/sktp-04-01-2023%2004:45:13-970137.pdf

sktp-10-01-2023 02_23_46-
202239

by Izza Anshory, St., Mt., Dr.

Submission date: 11-Jan-2023 09:00AM (UTC+0700)
Submission ID: 1991009960

File name: sktp-10-01-2023_02_23_46-202239.pdf (378.37K)
Word count: 3058

Character count: 14895



IOP Conference Series: Materials Science and Engineering

PAPER - OPEN ACCESS You may also like

Classification of heart signal using wavelet haar

and backpropagation neural network Gl e

Priyanka et al.

To cite this article: H Hindarto et al 2018 IOP Conf. Ser.: Mater. Sci. Eng. 403 012069

Calibration of Gas Sensor Array

Yu-Chieh Cheng, Ting-I Chou, Jye-Luen

Lee et al.

View the article online for updates and enhancements. _ On-ine Defect Detection and Classification
of Latex Gloves

Xiangming Wang and Zhongkai Zhang

ECS Toyota Young Investigator Fellowship #C$ TovoTA

For young professionals and scholars pursuing research in batteries,
fuel cells and hydrogen, and future sustainable technologies.

@ Application deadline: January 31, 2023 Learn more. Apply today!

This content was downloaded from IP address 180.253.166.216 on 06/01/2023 at 06:23




2017 1st International Conference on Engineering and Applied Technology (ICEAT) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 403 (2018) 012069 doi: 10.1088/1757-899X/403/1/012069

Classification of heart signal using wavelet haar and backpropagation
neural network

H Hindarto, I Anshory and A Efiyanti

Universitas Muhammadiyah Sidoarjo
J1. Mojopahit 666B Sidoarjo

J1. Raya Gelam 250 Candi Sidoarjo
+62-031-8945444

hindarto@umsida.ac.id

Abstract. Researchers used many methods to extract and classify heart signals.In this study wavelet haar is
use to extract characteristics of heart signals. Artificial neural networks Backpropagation for the classification
of heart signals. The data is taken from Physiobank namely MIT-BIH Arrhythmia Database and MIT-BIH
Normal Sinus Rhythm Database. The data is processed using Haar wavelet method for its extraction.The
results of feature extraction methods will be use for the classification process. The research found that by
using Wavelet Haar feature extraction and classification using Backpropagation obtained classification
accuracy rate of 92%,.

Keywords: Heart; electrocardiography; Wavelet Haar; backpropagation

1. Introduction

Electrocardiogram (ECG) is the electrical device to detect the activity of the human heart. The ECG is a composite of 5 waves
-P,Q,R, Sand T. These signals can be measured with electrode, placed on the human body . The signal from this electrode is
connect to a simple electrical circuit with amplifier and analog - digital converter. Application of heart rate and heart rate
detection by using an electronic circuit with a stethoscope and pulse sensor as input to detect. The pulse sensor is use to
determine the heart of a person and a stethoscope is use to detect heart sound. While the series of electronics used ardunio
series as an interface to the monitor screen. From Test results on 10 subjects, to measure of heart rate with the pulse sensor
obtained the accuracy of the tool scnsorylscs by way of 99% [1].

The heart frequency can be detected by many methods and algorithmsa{any heart signal detection algorithm is based on
the distance between the QRS complexes. Complex QRS algorithms are from the field of artificial neural networks, genetic
algorithms, wavelet transforms or bank filters [2]. In addition the next way to detect complex QRS is to use adaptive threshold
[3] such as Direct method for detection of heart rate spectral signal spectral ECG [4] and the method of Short-Term
Autocorrelation [5]. ECG signals can be used to diagnose heart disease, however, t ECG signals do not fully describe the heart
characteristics. [tis because the heart is also affected by the opening and closing of the heart valve is a factor in the conscience.
In addition, there is a heart damage that is difficult to detect using an ECG, such as natural structural abnormalities or opening
and closing imperfect heart valves, as well as heart murmurs or abnormal sounds [6].

There are several studies by taking data from MIT-BIH data base. This research uses Heart Rate Variability (HR V) analysis
method to look for feature extraction and classification using artificial neural network classifier. Results obtained with an
accuracy of 99.38% [7]. F. Yaghouby et al., In his penisilitan using Generalized Discriminant Analysis (GDA) method for
extracting and using Multilayer Perceptron (MLP) method of artificial neural network grouping, the result is 100% [8]. R.
Acharya et al., This study took eight classes, feature extractions used by taking from the spectral entropy, the Poincar geometry
plot and the largest Lyapunov exponent (LLE). Then classification using artificial neural network method and fuzzy
relationship. This research yields value. 80-85 5 [9]. L. Hussain et al., This study to look for feature extraction using HRV
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analysis includes linear (time and frequency domain) and non-linear techniques and with the result of 92.5% method using
LMT (logical tree model) method [10].

This study divides the heart signals into two classes of normal heart and abnormal heart. The first presents a method of
Wavelet Haar to as a heart signal feature extraction. The retrieved characteristic is then classified using a backpropagation
neural network.

2. Method

Heart signal data is taken from Physiobank database are MIT-BIH Normal Sinus Rhythm Database and MIT-BIH
Armrhythmia Dalaaic_ This database includes for 18 ECG recordings from subjects at the Arithmia Laboratory at Bethlehem
Israel Beth (now Beth Israel Deaconess Medical Center). Subjects, included iﬂﬂs database were found to have insignificant
arthythmia; They are 5 men, aged 2645, and 13 women, m 20 to 50. The database contains 48 half-hour citations of two-
channel ECG recordings of a person treated on the road, obtained from 47 subjects saied by BIH Arrhythmia Laboratory
between 1975 and 1979. Twenty-three randomly selected records of a set of 4,000 24-hour ambulatory ECG records are
collected from a mixed population of inpatients (about 60%) and outpatients (about 40%) at Home Pain of Israel Beth Boston;
25 remaining records are selected from the same set to includwss common but clinically significant arrhythmias that would
not be represented in the sample randomly. Digital recording at 360 samples per second per channel with 11-bit resolution at
10 mV range. Two or more cardiologists independently deseribed each record; Disputes were resolved to obtain a readable
computer reference explanation for each beat (about 110,000 annotations at all) included with the database [11].

The used data ¢ are 15 files of 1 minute length and 360 Hz sample frequency, normal pulse signal and various types of pulse
arthythmias. All selected files take 6 seconds sc:gmcnt@n to get 150 samples from the experimental data.

Wavelet transformation is anammvr:mcn[ of the Fourier transform. If the Fourier transform only provides information
about the frequency of a signal, the wavelet transform provides information about the combination of scale and frequency.
Wavelet comes from a scaling function, can be made as a mother wa\B:l_ Other wavelets will come from scaling, dilation and
mother wavelet shifts. Wavelet translbrmatioa improvement of the Fourier transform. If the Fourier transform only provides
information about the frequency of a signal, the wavelet transform provides information about the combination of scale and
frequency. Wavelet comes from a scaling function. From this scaling function can made a mother wavelet. Other wavelets will
corafrom scaling, dilation and mother wavelet shifts.

There are two functions that play a major role in wavelet analysis, which is function of the wavelet scale (wavelet)
and wavelet y (mother wavelet). The simplest wavelet analysis is base on the Haar function scale [12]. The Haar scale
function is define as another using formula (1).

(1, ifosx<l1
99(")‘{ 0, OTHER ()

The Haar mother wavelet function is define as formula (2).
F(x) =@ (2x) -0 (2x-1)
1,0<x <1/2
¥ ={-1,;sx <1 2
0, OTHER
Like all wavelet transforms, the Haar Wavelet transform is a discrete signal that decomposes into two sub-signals of half'its

length. One sub signal is averages in a row. Haar Level Wavelet Transformation 1, Haar Wavelet transformation is do in
several stages, or levels.

Assume | dimension of signal f with signal length equal to N. Haar level transformation | for f = (x1, X2, ..., Xn).
H,
f = (@dh (3)
Where :
al_(x1+x2 X3+ Xy xN_1+xN)
7 A 7z
dl = X —x X3 — Xy xN—l_xN)

Heart signals that have been selected based on normal and abnormal heart, then each signal is
process using Wavelet Haar level 4. Totals of 300 heart signals are extrac to get two special features. 300 cardiac data signals
consisting of 150 normal and 150 abnormal heart signals. Extraction of heart signal features is take from
the Haar Wavelet process with level 4.
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3. Results and Discussion
In this study, Haar Wavelet transformation was use for characteristic extraction of normal and abnormal heart signals. Normal
and abnormal heart signals can be seen in Figure 1.
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Figure 1. (a) a normal heart signal (b) an abnormal heart signal

Results Haar Wavelet process in the form of a vector consisting of several data point elements. In this study
using Wavelet Haar level 4, the results of the wavelet haar process can seen in Figure 2.

Lawd 4 cutal coaicien (o4} Lawnl 2 dletail eoalemnts fdd)

a4 i
iafb
o2 g
2 ! -
5 E of N A
Lns oz
f \/\ - |
o6 E
= s 8 a0 1z 14 & a =

a <8
Poinn @ 2 a [} w1z e I
it st

(a) (b)
Figure 2. Wavelet Haar level 4 results (a) normal heart signal (b) abnormal heart signal
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The data taken in this study is 300 data files of heart signals. A normal heart signal file has 350 data points and an abnormal
heart signal file has 80 data points. The result of the wavelet haar value is show in Table | by taking five samples of haar
wavelet results on each signal.

Table 1. Result Of Wavelet Haar Of Heart Signal

Signal Signal 1 Signal 2 Signal 3 Signal 4 Signal 5
20 Point data 20 Point data 20 Point data 20 Point data 20 Point data

Normal 0.03 -0.013 -0.06 -0.02 0.001

heart

signal -0.05 -0.05 0.03 0.045 -0.015
0.02 0.03 0.02 -0.075 0.013
-0.02 0.01 0.01 -0.02 0.014
-0.02 0.02 0.03 0.03 0.002
0.01 -0.01 0.02 -0.02 -0.032
0.02 0.02 0.01 0.02 -0.08
-0.02 -0.04 0.03 0.11 0.08
-0.05 0.01 0.02 0.03 0.04
0.15 0.04 0.02 0.01 -0.01
0.06 0.02 0.01 0.62 0.05
-0.04 045 -1.61 -1.58 -0.05
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0.13 2.61 1.43 1.08 0.30
0.62 223 0.02 0.02 0.02
0.4 0.02 0.01 0.07 0.04
0.02 -0.02 0.05 -0.03 0.04
0.0 -0.03 0.01 -0.03 20.13
0.04 0.05 0.01 0.02 0.03
0.03 0.01 0.03 0.04 -0.03
0.01 0.02 0.02 -0.02 -0.02
abnormal 0.04 20.015 0.07 0.00 0.02
;‘;i:l 2012 022 0.15 0.06 001
0.12 0.11 0.12 0.09 0.07
0.02 0.03 0.021 0.09 -0.03
021 -0.61 20.751 0.05 0.16
1.75 1.46 1.632 0.26 0.01
0.05 0.04 0.042 0.22 2.20
0.02 -0.01 0.013 0.00 042
0.02 0.02 20.013 20.01 0.00
0.08 0.05 20.074 0.01 0.02
0.16 0.13 0.142 -0.10 -0.02
0.02 0.02 0.022 0.15 20.07
0.15 0.12 0.174 0.04 20.16
0.04 0.02 0.075 0.13 20.07
0.02 -0.01 0.012 0.00 0.17
0.02 0.01 0.002 0.02 0.05
0.012 0.01 0.022 0.02 0.04
0.014 0.02 0.012 0.00 -0.01
20.015 0.012 0.013 0.03 0.03
0.001 20.013 0.034 -0.01 0.00

Classification of heart signals processed using neural network Back Propagation as show in Figure 3. Final processing is
do after the initial process is feature search.

Figure 3. Neural Network Architecture Backpropagation with 2 Hidden layers
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Extraction feature of wavelet haar is use for input to Backpropagation, this study using Backpropagation (20-15-15-1)
number 208§ the input of the wavelet haar value, the number 15 layer is hidden one to the number of nodes 15, the number 15
represents the number of nodes in the layer Hidden second, and the number 1 is the target (normal heart and abnormal heart).

There are two stages for the classification process that is the learing process and Mapping process. The learning process
using learning rate parameter 0.1 and error be achieved 0,00001. The value for weights is random in the range of -1 to 1. In
search of optimal parameter performance to produce the best value of the neural network is to assess the size of Mean squared
error (MSE) and the number of hidden layer units at trainning. Examples of performance results can found in Figure 4.

Best Training Performance is 8.254e-06 atepoch 28
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Figure 4. Performance performance results of the identification of Backpropagion (20-15-15-1)

The backpropagation performance of 20-15-15-1 show that the desired target error of 0.00001 has been achieved. In this
network come about error 8.25. 10-6 so that the training process for the classification on this heart signal can already reach
100% accuracy. The result of the trainning process for classification of heart signals by using the 20-10-15-1 network has
obtained the value of bias and weight. After the trainning process, the next process is the testing process. The data used in this
trial process is to retrieve data as much as 100 heart signal data, consisting of 50 data of normal heart signals and 50 data of
heart signals upnormal. In this research, data trainning and data testing with total data amount 300 data yield accuracy level
276/300 * 100% = 92%. From Figure 4 shows that by using 2 hidden layers have reached the desired target.

Table 2.The Pc:rformara Of The Neural Network To The Different Number Of Hidden Layer

1 Hidden Layer 2 Hidden Layer 3 Hidden Layer
Time 30 53 62
Iteration 1000 503 407
MSE 9.9x10" 8.25x10°° 3.55x10°
Accuracy 89 % ) 92 % 92 %

5. Conclusion

In this study, researchers introduced Wavelet Transformation by taking a 4th level haar wavelet to extract features.
Backpropagation neural network is used to train 200 heart signal data files.. The testing process used 300 data file data signal
heart. The precise classification of two hidden layers of backpropagation is 92%. The future research will be focused on
exploration of better feature extraction methods.
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