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░ ABSTRACT- Skilled cardiologists follow a series of steps to recognize the heartbeats of a patient. But it is a very difficult 

task to tune to particular frequencies for a doctor. So, in this manuscript, it is sorted into two series MIT-BIH data set steps for 

processing the heartbeat of a person without noise from a respiratory system to save a person from false detection of heart diseases. 

So, we expect our work is useful for researchers, educators, physicians. If the speed of the heart is faster or slower than it is said to 

be it is called an abnormality. Sudden cardiac death may also be attained due to false detection of a heartbeat. So, the early detection 

of this heartbeat is necessary to save the life of the patients. So, the algorithm proposed in this paper is useful in removing 

unnecessary sounds by surroundings and the overall mortality rate due to heart diseases can be reduced.  
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░ 1. INTRODUCTION   
Now a day’s cardiac problems are very much common to even-

aged, adults and even children due to increased levels of stress. 

The first stage to escape from this problem is a physical 

examination by doctors. Most doctors take several years for 

mastering in perfect detection of disorders of the heart [1-3]. It 

is even difficult for senior surgeons to estimate the disorder by 

a simple stethoscope. The period of a normal heartbeat is 30 ms. 

The characteristics of ECG signal indicating the cardiac 

disorder is a great deal quieter than others. ECG signal 

characteristics are shown in Figure 1 taken from the MIT-BIH 

database [4-6]. Skilled cardiologists were also confused during 

this observation because of noise from surroundings. It is 

important to tune to frequencies of heart sounds to get a perfect 

diagnosis. Signal processing plays a major role in this medical 

diagnosis. For newborn babies, it is essential for recognizing 

holes in ventricles which may cause different heart sounds 

called murmur. Detection of a murmur by stethoscope is 

difficult due to human errors [7,8]. In this speech processing 

plays an important role i.e.., processing of recorded signals can 

estimate well than humans by computers. This is also called 

Phonocardiography. Phonocardiography requires more 

knowledge and time. Here introduced a Graphical User 

Interface (GUI) called MATLAB to measure the diameter of the 

hole in the heart. The heart has four chambers upper - atria, 

lower-ventricles [9-11].  

ECG signal detection is related to cardiac activity. It is detected 

with two approaches first one traditional detection method 

which detected the ECG by stethoscope approach. The auditory 

stethoscope approaches are operated by the sound transmission 

from the heart of the patients [12-16]. It is air-filled tubes in 

hollow shapes to the ears of the listeners. If the diaphragm is 

positioned on the patient's body the sound vibrates the 

diaphragms, created the acoustic pressure wave that is traveling 

up to the tubing of the listener’s ear. It is shown in Figure 2. 

 

 
Figure 1: Characteristic of ECG signal (a) ECG signal MIT-BIH 

(100m database) (b) ECG signal MIT-BIH (103m database) 

 

 
Figure 2: Overview of different Heart Beat measurement techniques 

 

Heart muscles squeeze blood from different organs. The valve 

of the heart completely opens or completely closes when blood 

comes and goes out of the heart. But due to Stenosis valve does 
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not close completely or opens completely [6]. Now a day’s 

Magnetic Resonance Imaging (MRI) is mainly used to imaging 

internal organs. MRI scans can detect only some locations in 

the heart. This drawback of MRI can be overcome by 

compressed sensing whose basic principle Signal is processing. 

One of the mainstream significant processor's gesture 

dispensations in the authentic moment is the TMS-320C6713 

because it is dedicated to the meting out of acoustic signal. In 

the US nearly 23, a million people have been suffering from 

cardiac disorders, many of them were dying due to improper 

identification of disorders [9]. It is nearly 80% of people 

referred to cardiologists were dying due to cardiac diseases.  It 

is essential to do more researches on cardiac detection to avoid 

the mortality rate getting higher in the future due to cardiac 

diseases [10]. This paper provides detection and analysis of 

ECG signal. This paper comprises of five different subsections 

apart from introduction. In Section II, detailed analysis of 

related work has been studied. In Section III, different ECC 

signal have been provided and results analysis has been given 

in Section IV. Section V concludes the paper.  
 

░ 2. RELATED WORK FOR ACOUSTICAL 

CARDIAC ACITIVITY 
In 1988 Mokrane et al. discussed the detection and 

measurement of inter cardiac signals in an electrophysiology 

laboratory on a display screen. This is mainly using the Kalman 

filter method to detect waveforms of cardiac signals [2]. A new 

method for early-stage detection is sudden cardiac death.  From 

other methods like k-NN, SVM, MLP, etc. It had been failed 

due to false reports of SCD. So, in this author invented a new 

method for SCD i.e., heart rate variability analysis. In 2000 

explained how Computed Topology (CT) overcomes the 

drawback of x-rays during the motion of an object x-ray get 

clumsy so the chance for perfect diagnosis has been reducing. 

So adaptive interference cancellation algorithms are used to 

accurate for organ-motion artifact [2]. In 2001 had explained 

about avoiding the difficulty of the low declaration of fixed 

Kernel time and frequency domains analysis had not been 

detecting murmurs in the heart. This is proposed adaptive cone-

Kernel distribution to overcome this problem [3], [9]. 
  

In 2004 presented a system on chip for real-time monitoring of 

abnormal rhythms of the heartbeat of a patient. Bertelli in his 

paper proposed an idea that each sound of phonon cardiogram 

has different characteristics by proper frequency analysis of 

these signals. It can act as biometric identification of an 

individual’s [4]. It is developed an intelligent event-driven 

electrocardiogram. This event-driven cardiogram is an 

automatic diagnostic device that is used to automatically 

recognize the irregular heartbeat of a person and this device has 

high SNR [5], [10]. 
 

░ 3. ECG SINGAL FOR ACOUSTICAL 

CARDIAC ACTIVITY  
Acoustic cardiac activity measurements by ECG signal are 

divided into different segments. These segments are shown in 

figure 3. Interval segmentation:  Initially the given ECG signal 

is divided into various stages because pathological alignments 

may have similar shapes [11]. So, we divide that signal into 

systolic and diastolic. The given an ECG signal 1 ≤ n ≤ N with 

an amplitude of threshold ‘θ′ is resolute such that 

𝜃 = 0.4 × 𝑚𝑎𝑥
𝑛

(|𝑋[𝑛]|)                                               (1) 

The ECG data is after that rectify and short to combine  

X[n] = {
|𝑋[𝑛]|, 𝑋[𝑛] ≥ 0

0, 𝑋[𝑛] < 0
                                                  (2) 

 

 
Figure 3: Modular representation of auscultation adopted by the 

framework 

 

3.1 Interval Section 
The given ECG signal is added with noise components along 

with the original component. So, it is essential to suppress the 

noise components and select intervals having signal 

components. This step is mainly used to display the presence of 

heart disease consisting intervals. Iqra measured as interval 

selection of peak duration of ECG signal [12]. 

IQRS = 1.00 (
TQRS

TS

)                            (3) 

 

3.2 Time-frequency decomposition 
Cardiac disorder is connected to vacuolar diseases and stenos 

are identified by amplitude variations. When the systole of the 

heart is more the amplitude of the signal is more [13]. As we 

know that frequency increases with an increase in amplitude.  

So here use of a small window to cut off signal discontinuities 

and a long window to acquire comprehensive frequency 

investigation of gross features. 

 

 Ci(S, P) = ∑ xiψ [
n − p

s
]

N

n=1

                                    (4) 

 

3.3 Clustering 
Depending on the nature of the disorder some heartbeats are 

audible some are not audible. So, eradicate this problem we 

usually combine a set of group intervals. This projected method 

for ECG detection used the common entrance collection 

technique. At this peak, the importance of entrance (t) is 

calculated as: 

t = σ√
2 log(N)

N
                                                 (5) 

 

3.4 Cluster Selection 
To reduce the number of clusters, discard the cluster that does 

not contain a sufficient number of intervals [14]. So here 

discarded the group of clusters into a single cluster. Here 

https://www.ijeer.forexjournal.co.in/
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discussed ‘α’ and ‘β’ are districted as an invariable parameter, 

'Pi' is the sample index of 'ith’ recognized R-wave. 

(
Pi−1 + Pi

2
) ≤ x ≤ (

Pi + Pi+1

2
)                                      (6) 

 

░ 4. EVALUATION, RESULT AND 

DISCUSSION 
To appraise the staging of this proposed work in ECG cardiac 

activity. The ‘R’ peak recognition method is used. Here 

required the three different parameters. That is namely false 

positive (FP), false negative (FN), true positive (TP) from the 

detected ‘R’ peak. Here defined the TP is the numbers of 

appropriately detected ‘R’ peaks. FN is the number of miss ‘R’ 

peaks. The FP is the number of noisy spikes as well as wrongly 

distinguishes as ‘R’ peaks. Accuracy (ACC), detection error 

rate (DER), positive predictability (+P), and sensitivity (Se) can 

be calculated by using FP, FN, TP with the subsequent 

equations correspondingly. 

𝐴𝑐𝑐 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑃 + 𝐹𝑁
∗ 100                                       (7) 

𝐷𝐸𝑅 =
𝐹𝑃 + 𝐹𝑁

𝑇𝑃
∗ 100                                                (8) 

+𝑃 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑃
∗ 100                                                   (9) 

𝑆𝑒 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
∗ 100                                                 (10) 

 

(a) 

 

(b) 

Figure 4: Distinguishing of ECG and acoustical cardiac activity is 

shown (a) Involuntarily interpret ECG characteristics of 100m signal 

(b) Involuntarily interpret ECG characteristics of 103m signal 

In this study, the given systolic signal is passed through interval 

segmentation and given a threshold value at 70% threshold 

value the number of false-negative peaks is more i.e., 5. As we 

reduce the threshold to 26%the number of false negatives 

decreases. And coming to false positives, at 70% threshold 

value false positives decreased. At 26% false positives 

increased.  

░ Table 1: False positive and false negatives for an ECG 

acoustic cardiac activity human in Figure 4 (a) and (b) 

 

S. No. 
Threshold 

percentage 

False 

negatives 
False positives 

1 50% 3/11 7/28 

2 26% 1/11 13/28 

3 70% 5/11 3/28 

 

░ Table 2:  Result of changeable threshold parameter 

having heart-related disease 
 

Table Threshold Cardiologists 
Automated 

classifier 

1 50% 3/6 1/6 

2 26% 2/6 1/6 

 

The above table shows that human errors for detection of heart 

rate are more when compared to the automated classifier, for 

every threshold percentage value. Also, for reduction of noise 

bandpass filter does not reduces the complete combination of 

lung and heart sounds but computing prototypical systoles can 

reduce the interference of lung, heart sounds, and surrounding 

sounds well and gives high SNR.  
 

░ 5. CONCLUSION 
The proposed work in this manuscript was experienced using 

the MIT-BIH arrhythmia database. Here analyzes the 

classification presentation for accuracy, detection error rate, 

positive predictability, and sensitivity. Here compares the 

projected approach with the threshold method to validate the 

better evolution result as used in this experimental result. The 

clustering and Interval selection help to moderate the difficulty 

of difference transversely in beats. Intermission assortment 

preferential admit sections of the acoustic analysis. Where ECG 

heart signals were outstanding performance using cardiac 

activity. An additional solution as the involvement of this 

footstep was deal utilizing sound such as respiratory artifacts. 

This may distance the similar frequency engaged by unhealthy 

sound and cannot forever be detached using the usual bandpass 

filter.   In the future work, would similar to be appropriate 

investigation technique to detect new peaks point in ECG 

signal. Detecting dissimilar type of peak in ECG signal 

determination offer additional helpful information for 

diagnosing and create a large number of associated applications.  
 

░ REFERENCES 
[1] LeBlanc, M. A., A-R. LeBlanc, and M. Shenasa. "Intracardiac signal 

processing in humans to support programmed stimulation protocols." In 
Proceedings of the Annual International Conference of the IEEE 

Engineering in Medicine and Biology Society, pp. 86-87. IEEE, 1988. 

[2] Dhanantwari, A. C., and S. Stergiopoulos. "Adaptive processing to correct 

for organ motion artifacts in X-ray CT medical imaging systems." In 

Proceedings of the 2000 IEEE Sensor Array and Multichannel Signal 
Processing Workshop. SAM 2000 (Cat. No. 00EX410), pp. 261-265. 

IEEE, 2000. 

[3] Jyothi, Karri Divya, M. S. R. Sekhar, and Sanjeev Kumar. “Applications 

of Statistical Machine Learning Algorithms in Agriculture Management 

Processes.” In 2021 6th International Conference on Signal Processing, 
Computing and Control (ISPCC), pp. 237-241, 2021. 

[4] Haibin, Wang, Wang Jianqi, Luo Guohua, Zhao Guohui, and Ni Ansheng. 

"Application of adaptive time-frequency analysis in cardiac murmurs 

https://www.ijeer.forexjournal.co.in/


   International Journal of 
                    Electrical and Electronics Research (IJEER) 

Open Access | Rapid and quality publishing                                         Research Article | Volume 10, Issue 3 | Pages 438-441 | e-ISSN: 2347-470X 

 

441 Website: www.ijeer.forexjournal.co.in   1-Dimensional Convolutional Neural Network Based Blood 

Pressure Estimation with Photoplethysmography Signals and Semi-Classical Signal Analysis 

signal processing." In 2001 Conference Proceedings of the 23rd Annual 

International Conference of the IEEE Engineering in Medicine and 
Biology Society, vol. 2, pp. 1896-1898. IEEE, 2001. 

[5] Chang, Meng-chou, Zong-xin Lin, Che-wei Chang, Hsiao-lung Chan, and 

Wu-shiung Feng. "Design of a system-on-chip for ECG signal 

processing." In The 2004 IEEE Asia-Pacific Conference on Circuits and 

Systems, 2004. Proceedings., vol. 1, pp. 441-444. IEEE, 2004. 

[6] Beritelli, Francesco, and Salvatore Serrano. "Biometric identification 
based on frequency analysis of cardiac sounds." IEEE Transactions on 

Information Forensics and Security 2, no. 3 (2007): 596-604. 

[7] Singh, M., Nandan, D., & Kumar, S. (2019). Statistical Analysis of Lower 

and Raised Pitch Voice Signal and Its Efficiency Calculation. Traitement 

du Signal, 36(5), 455-461. 

[8] Santhoshi, M. Siva, K. Sharath Babu, Sanjeev Kumar, and Durgesh 

Nandan. “An investigation on rolling element bearing fault and real-time 
spectrum analysis by using short-time Fourier transform.” In Proceedings 

of International Conference on Recent Trends in Machine Learning, IoT, 

Smart Cities and Applications, pp. 561-567, 2021. 

[9] Mouli, D. Chandra, G. Varun Kumar, S. V. Kiran, and Sanjeev Kumar. 

“Video Retrieval Queries of Large-Scale Images: An Efficient 

Approach.” In 2021 6th International Conference on Signal Processing, 

Computing and Control (ISPCC), pp. 247-250, 2021. 

[10] Singh, M. K., Singh, A. K., & Singh, N. (2019). Multimedia utilization of 

non-computerized disguised voice and acoustic similarity measurement. 
Multimedia Tools and Applications, 1-16. 

[11] Qaisar, Saeed Mian, and Abdulhamit Subasi. "An adaptive rate ECG 

acquisition and analysis for efficient diagnosis of the cardiovascular 

diseases." In 2018 IEEE 3rd International Conference on Signal and 
Image Processing (ICSIP), pp. 177-181. IEEE, 2018. 

[12] Singh, M. K., Singh, A. K., & Singh, N. (2019). Multimedia analysis for 

disguised voice and classification efficiency. Multimedia Tools and 

Applications, 78(20), 29395-29411. 

[13] Devi, Reeta, Hitender Kumar Tyagi, and Dinesh Kumar. "Early-stage 

prediction of sudden cardiac death." In 2017 International Conference on 

Wireless Communications, Signal Processing and Networking 
(WiSPNET), pp. 2005-2008. IEEE, 2017. 

[14] Singh, M. K., Singh, A. K., & Singh, N. (2018). Acoustic comparison of 

electronics disguised voice using different semitones. Int J Eng Technol 

(UAE), 7(2), 98. 

[15] Syed, Zeeshan, Daniel Leeds, Dorothy Curtis, Francesca Nesta, Robert A. 

Levine, and John Guttag. "A framework for the analysis of acoustical 
cardiac signals." IEEE Transactions on Biomedical Engineering 54, no. 4 

(2007): 651-662. 

[16] Singh, M. K., Singh, A. K., & Singh, N. (2018). Disguised voice with fast 

and slow speech and its acoustic analysis. Int J Pure Appl Math, 118(14), 

241-246. 

[17] Harendra singh and Roop Singh Solanki (2021), Classification & Feature 
extraction of Brain tumor from MRI Images using Modified ANN 

Approach. IJEER 9(2), 10-15. DOI: 10.37391/IJEER.090202. 

[18] Manoj Kumar, Dr Pratiksha Gautam and Dr Vijay Bhaskar (2022), Effect 

of Machine Learning Techniques for Efficient Classification of EMG 

Patterns in Gait Disorders. IJEER 10(2), 117-121. DOI: 
10.37391/IJEER.100211. 

 

© 2022 by K.V.S Krishna, P. Manohar, N. 

Radha and M.K. Singh. Submitted for possible 

open access publication under the terms and 

conditions of the Creative Commons Attribution (CC BY) license 

(http://creativecommons.org/licenses/by/4.0/). 

 

 

https://www.ijeer.forexjournal.co.in/

