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Abstract  - Real time sense and examination of heart 

thumps is today's necessity in the field of therapeutic 

gadgets. Different parameters like heart rate and heart 

beat wave shape are utilized for investigation like ECG 

examination to remove the different parameters helpful to 

discover the ordinariness of individual. This analyzer can 

at first predict the ordinary level so that any individual 

can check the ordinariness of his heart rate and heart 

status. This can be made delicate so that if any probability 

of any damage discovered, framework can teach to us 

about taking specialists help. Different module 

progressively and ongoing information examination are 

performed to discover the typicality or to discover the 

parameters which can be dissected by specialists. This 

paper outlines the different frameworks created in 

comparable sense. 

Keywords- Biomedical signal processing, 

Electrocardiogram (ECG), heart rate (HR), heart rate 

variability (HRV), CLOUD. 

                      I-         INTRODUCTION 

Electrocardiogram (ECG) is graphical display of 

signals taken from human body. ECG identification and 

analysis is basically a work of expert doctors. But if it 

could be done by the machine, then it will be very 

beneficial to society. Therefore, the various hardware 

and software based systems have been developed by  

 

many developers. 

Technology up-gradation and improvement is needed to  

 

 

trade for future research. This paper involves literature 

survey for ECG analysis and identification. It involves 

technologies based on ECG signal capture with the use 

of ECG probes, software storage, analysis and 

software based prediction. Dedicated hardware are also 

possible for ECG analysis. Recently, ECG paper 

digitalization and older papered ECG analysis is 

emerging field for back prediction and analysis. 

Various image processing tools are required for the 

same. 

 

II -LITERATURE SURVEY 

 

Embedded systems using ESP WiFi Arduino/AVR [1, 

2] and Raspberry Pi [3, 4] can be also used for ECG 

real time analysis. Arduino and raspberry pi system 

can be user-friendly system and its open source 

platforms can be easily used by any researchers. So, 

use of these technologies is also useful in this field for 

real time ECG monitoring and analysis. 

 

ECG based systems are subdivided based on the 

techniques like: 1) Sound, 2) Visual, 3) Mobile, 4) Ear 

pulse, 5) Breathing and 6) Cloud. 

 

2.1 Sound based system 

 

During 2006, a work on, automated beat-to-pulsate heart 

sound analyzer for appropriated investigation and home 

human administrations application was proposed [5] in 
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which a heart sound analyzer is developed for 

interpretation of heart sound. Fig 1 indicates synchronous 

ECG and PCG waveforms. QRS complex in ECG 

waveforms represents the electrical signal that initiates 

ventricular systole. 

 

 
Fig 1. Synchronous ECG and PCG 

 

Furthermore in a work [6], sleep is monitored through a 

Textile Recording System. Authors introduced a home 

gadget for the nonstop checking of rest and explore its 

unwavering quality with respect to rest assessment. A 

specific work [7] presented a rational study for heartbeat 

range at 1 m partition with in microwave structure, in 

context of a vector system analyzer. This system was 

proposed to detect heartbeats which can tune both 

frequency and power. 

 

A nonparametric bayesian multipitch analyzer based on 

infinite latent harmonic allocation [8] is proposed during 

2012, in which it demonstrates a course of action of time-

cut spectra. Authors defined settled vast Gaussian blend 

with number of spectral bases and the number of 

harmonic partials ahead of time. Fig 2 indicated the LHA 

methods for ECG analysis. New parameter in view of 

stage redressed signal is proposed [9] in which ECG has 

been taken as a most diffused strategy to screen fetal 

prosperity amid pregnancy. 

 

2.2 Visual based system 

 

A work presented in [10] demonstrated some basic data 

handling techniques to help the experts at the time 

chipping away. In a specific work [11] of real time fusion 

of endoscopic views with dynamic 3-D cardiovascular 

image, insignificantly intrusive mechanism helps to 

cardiovascular surgical systems in which it do not 

routinely utilize 3-D picture direction. The heart sound 

analyzer incorporates information procurement from 

different positions. The heart sound analyzer incorporates 

information procurement from different positions in this 

work. 

 
 

Fig 2. LHA methods 

 

 

V. J. Witter, B. Resan and B.W. Tilma [12] presented 

clamor estimations of a pulse train transmitted from a 

successfully settled semiconductor-saturable- safeguard 

mirror. During 2014, coherent time-stretch transform 

for near-field spectroscopy [13] is proposed which 

engages high-throughput acquirement of complex 

optical fields in single-shot estimations. Trans-thoracic 

ultrafast Doppler imaging of human left ventricular 

hemodynamic capacity [14] tells that heart ailments can 

impact intra-ventricular circulatory system outlines. 

Steady imaging of a circulation system illustration is 

tried since it requires both a high packaging rate and a 

far reaching field of point of view. 

 

Optical vector system analyzer taking into account 

brillouin-helped optical bearer processing [15] 

proposed another one technique to improve the 

exactness of an optical vector framework analyzer 

(OVNA) in light of animated brillouin scrambling 

(SBS) in a dispersing moved fiber (DSF). 

 

A technique for distinguishing pulse areas in the 

ballisto-cardiographic signal by fiber-optic indispensable 

signs sensor is newly presented. It includes a versatile, 

easy to-develop propelled sign taking care of 

methodology for recognizing heart rate (HR) for 

cardiovascular vibration indications of fiber Bragg 

granulating (FBG) sensor [16]. A digital preclinical 

PET/MRI is considered [17] for joining positron release 

tomography (PET) with appealing resonation imaging 

(MRI) which results in a promising half and half sub-

atomic imaging logic as it ties together the high 

affectability of PET for sub- atomic and cell shapes with 

the significant and anatomical data from MRI. 

 

1.1 Mobile based system 

 

Non-contact cathodes for mobile electrocardiogram 
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monitoring system is a novel design [18] in which real-

time checking of heart prosperity is a specific work in 

which real time checking of heart flourishing is considered 

which is important for patients with cardiovascular 

sickness. Here, different telemedicine frameworks have 

been proposed for checking the client's ECG. 

 

An adaptable mHealth system [19] for non transmittable 

disease management are limited to feasible screening and 

organization of NCDs. Creators acquainted a conclusion 

with end mHealth system which abuses the skirting on 

comprehensive openness of mobile phones in order to 

address these blocks in sensible way. A mobile assistance 

system is utilized for health and fitness scenarios [20] 

which presents various business convenient applications 

that have been surfaced in the past couple of years. 

 

Recently, a work on signal-quality indices for the 

electrocardiogram and photo-plethysmogram [21] is 

proposed. The recognizing evidence of invalid data in 

recordings obtained using wearable sensors is of particular 

hugeness since data got from convenient patients is noisier 

than data got from non-mobile patients. Semi-supervised 

ECG ventricular beat classification with novelty detection 

based on switching Kalman filters [22] is a novel 

technique. Prediction mood changes in bipolar disorder 

through heartbeat nonlinear dynamics [23] due to bipolar 

issue through heartbeat nonlinear movement. Bipolar 

perplexity (BD) is portrayed by an assortment of manner 

states from pain to (hypo) mania. 

 

1.2 Ear pulsed based 

 

In a study of assessment in patients suffering from 

congestive heart failure by means of long term heart rate 

variability [24], it is intended to develop a modified 

classifier for peril assessment in patients encountering 

congestive heart dissatisfaction (CHF). Evaluation of in-

ear beat oximetry for unobtrusive cardiovascular and 

pulmonary monitoring is successfully performed in [25]. 

In addition to this [26], fiber bragg grating strain sensor 

incorporated to monitor patient vital signs during MRI. 

 

A system called FM based Electronic Propelled 

Stethoscope using DSP [27] proposed a blueprint and use 

of FM (recurrence control) based electronic modernized 

stethoscope using DSP that consolidate FM transmitter 

and recipient circuit, sound enhancer, woofer and 

TMS320c5515. The made circuit is interfaced with PC 

and procured heart beat waveform using Thinklabs. 

Reconfigurable waveguide for vector network analyzer 

verification [28] is a novel direct approach to manage 

the affirmation technique for millimeter-wave. Vector 

framework analyzes is waveguide arrangement 

represented using a single reconfigurable part check 

pack. 

Furthermore, in another work [29] single- longitudinal-

mode double wavelength-switchable fiber laser is 

taking into account a superposed fiber bragg gratings 

including an essential switchable two fold wavelength 

short-depression fiber laser. 

 

1.3 Breathing based system 

 

Wang and Youg Zhao [30] presented EMD based 

breathing and pulse observing framework to give a 

whole deal checking, negligible exertion, straight 

forward operation, and accurate physiological sign 

disclosure system. This proposes a strategy in 

perspective of Empirical Mode. Checking system can be 

associated in a specialist's office or home for social 

protection. A Fourier-based approach to the 

angiographic assessment of flow diverter efficacy is 

used in the treatment of cerebral aneurysms [31]. 

 

In a similar work, high-repeat signals [32] on 

interconnects can realize colossal transmitted 

electromagnetic radiations. Similarly an algorithm is 

proposed for the automatic analysis of signals from an 

oyster heart rate sensor [33]. Authors break down the 

technique for sign period and highlight some of these 

sign properties. An immaculate heart rate estimation 

methodology was seen by the use of a mix of rehash 

estimation techniques and emerging results from 

physically secured values. 

 

1.4 Cloud based system 

 

An efficient and secure data storage in mobile cloud 

computing is proposed through RSA and hash function 

[34] in which customers simply utilize what they 

required and pay for what they genuinely use. 

Convenient distributed computing suggests a base in 

which information preparing and limit can happen a long 

way from wireless. Porto research assesses those 

adaptable supporters generally will achieve 6.9 billion 

preceding at the end of 2013 and 8 billion preceding at 

the end of 2016. 

A pricing model for cloud computing service [35] is 

another methodology. The genuine purpose behind this 
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study is to take a gander at the cloud organizations 

assessing arrangements and how they can improve past 

assessing models by developing the purchaser set with 

time clashing behavior. 

 

In a brief of a system [36], creators proposed a stand- 

alone system on a programmable chip (SOPC) based 

cloud structure to restore colossal ECG information 

examination. Fig 3 represents the human heat anatomy 

diagram. The ECG provides electrical activity of heart. 

This gives information of heart rate and detects heart 

abnormalities. A novel proposed structure couples the IO 

managing equipment to information dealing with 

pipelines in a particular FPGA. 

 

 

 

Fig 3. Human Heart Anatomy 

 

Old papered ECG can be digitalized using image 

processing and can be visualized, analyzed and patients 

condition can be identified. Various image processing 

techniques like ECG image recognition [37], image 

enhancement [38], digitalization [39] etc are involved in 

it. Long papered ECG can also be digitalized but problem 

of visual angle may have to face so can involve image 

mosiacing like [40, 41, 42] to get long visual view of 

ECG paper for digitalization purpose. 

 

III-SUMMARY 

Table 1 shows the ECG monitoring system with various 

techniques and various existing problems. So, need is to 

tackle the same. Summary is given as follows. 

Table 1. Technology Used 

SR 

NO 

SPECIFIC 

TECHNOLOGY 

REFERENCE 

PAPERS 

PROBLEM 

DEFINED 

1. Sound based [5],[6], 
[7],[8], 
[9] 

Gives only 

mechanized 

conclusion. 

2. Visual based [10],[11],[12], 
[13],[14], 
[15],[16][17] 

Gives only 
stationary 
view. 

3. Mobile ECG 

System 

[18],[19],[20] 
[21],[22],[23] 

Dependent 

on mobile. 

4. Ear pulse based [24],[25], 
[26],[27], 
[28],[29] 

Used in 

homes only. 

5. Breathing based [30],[31], 

[32],[33] 
Old 

method. 

6. Cloud based [34],[35],[36] Needs 
availability 
of cloud. 

 
IV-CONCLUSION 

 

Various systems are implemented for real time ECG 

capture using handheld, low prized devices. These 

systems are user friendly and can be handled by any 

technician or person. Data can be analyzed 

automatically. Recently Cloud can be used for storing 

and monitoring the data send to it in real time manner. 

This feature enables signal acquisition from multiple 

body locations and thus improves reliability. This 

paper includes study of ECG monitoring systems based 

on sound and visual manner. Also some systems are 

classified based on technique used like use of mobile, 

cloud, ear pulse measurement and breathing 

acquisition. 

 

REFERENCES 

 

[1] Gayatri R Shinde, Vijay D Chaudhari, Kantilal P Rane, 

“Secure Voice Control Based Wireless Home Automation 

System,”International Journal of Emerging Trends In 

Engineering and Management Research, volume 2, number 2. 

2016. 

[2]  Shraddha Pramod Nikumbh, Vijay D. Chaudhari, Dr. K. P. 

Rane, “Fingerprint Recognition with Monitoring on Remote 

Whats App,” International Journal on Recent and Innovation 

Trends in Computing and Communication, Volume 4, Issue 5, 

Pages 442 – 445, 2016. 

[3]  Nitesh P. Sonawane, Vijay D. Chaudhari, Dr. K. P. Rane, 

“Automatic Medicine Reminder with RTC Interface through 

Mobile & WHATSAPP,” International Journal on Recent and 

Innovation Trends in Computing and Communication, volume 

4, number 5, Pages: 434 – 437, 2016. 

[4] Umakant B Gohatre, Vijay D Chaudhari, Dr KP Rane, “Rasp-

Pi based Remote Controlled Smart Advertising of Still and 

Moving Images,” International Journal of Engineering and 

Computer Science, Volume 4, Issue 9, Pages 14449-14457, 

2015. 

[5] P. Wang, L.H. Ling, Y. Kim, C.B. Soh, “Automated Beat-To- 

Beat Heart Sound Analyzer for Distributed Diagnosis and 

Home Healthcare Application”, 1st Trans-disciplinary 



https://doi.org/10.46335/IJIES.2024.9.4.9                                                                e-ISSN: 2456-3463 

Vol. 9 , No. 4, 2024, PP. 48-53      
 

International Journal of Innovations in Engineering and Science,   www.ijies.net 
 

52 
 

Conference on Distributed Diagnosis and Home Healthcare, 

2006. 

[6] S. Devot, A. M. Bianchi, E. Naujokat, M. O. Mendez, A. Braurs, 

and S. Cerutti, “Sleep monitoring through a textile recording 

system,” Conference Proceedings IEEE Engineering in Medicine 

and Biology Society, vol. 2007, pp. 2560–2563, 2007. 

[7] Dany Obeid, Sawsan Sadek, Gheorghe Zaharia1, Ghais El Zein1 

“A Tunable-Frequency System for Touch-Less Heartbeat 

Detection and HRV Extraction,” International Symposium on 

Signals, Circuits and Systems, 2009, ISSCS 2009. 

[8] Masataka, Kazuyoshi Yoshii, “A Nonparametric Bayesian 

Multipitch Analyzer Based On Infinite Latent Harmonic 

Allocation” Transactions On Audio, Speech, And Language 

Processing, Vol. 20, No. 3, March 2012. 

[9] Andrea Fanelli, And Maria G. Signorini “Quantitative 

Assessment of Fetal Well-Being Through CTG Recordings: A 

New Parameter Based On Phase-Rectified Signal Average” 

Journal Of Biomedical And Health Informatics, VOL. 17, NO. 5, 

September 2013. 

[10] Daichi Sakaue, Takuma Otsuka, Katsutoshi Itoyama, HiroshiG. 

Okuno, “Initialization-Robust Bayesian Multipitch Analyzer 

based on Psychoacoustical and Musical Criteria,” IEEE 

International Conference on Acoustics, Speech and Signal 

Processing (ICASSP), 2013. 

[11] Stanislaw Szpala, Marcin Wierzbicki, Gerard Guiraudon, and 

Terry M. Peters, “Real-Time Fusion Of Endoscopic Views With 

Dynamic 3-D Cardiac Images: A Phantom Study,” IEEE 

Transactions On Medical Imaging, Vol. 24, No. 9, September 

2005. 

[12] V. J. Wittwer, R. Van Der Linden, B. W. Tilma, B. Resan, K.J. 

Weingarten, T. Su¨Dmeyer, U. Keller “Sub-60-Fs Timing Jitter 

Of A Seas Modelocked Vecsel” Volume 5, issue 1, February 

2013. 

[13] Peter T. S., Brandon W. Buckley, Mohammad H. Asghari, Daniel 

R. Solli Bahram Jalali, “Coherent Time-Stretch Transform For   

Near-Field   Spectroscopy”   Volume   6,   Number   2, Page(s): 

1400107 – 1400107, April 2014. 

[14] Bruno-Felix   Osmanski,   Maresca   D, Messas   E, Tanter M, 

Pernot M., “Transthoracic Ultrafast Doppler Imaging Of Human 

Left Ventricular Hemodynamic Function” Ferroelectrics, and 

Control, Vol. 61, No. 8, Page(s): 1268-75, August 2014. 

[15] Wen Ting Wang, Wei Li, Jian Guo Liu, Wen Hui Sun, Wei Yu 

Wang, Ning Hua Zhu, “Optical Vector Network Analyzer with 

Improved Accuracy Based On Brillouin-Assisted Optical Carrier 

Processing” IEEE Photonics Journal, Volume 6, Number 6, 

December 2014. 

[16] Mariusz Krej, Łukasz Dziuda ,“A Method Of Detecting Heartbeat 

Locations In The Ballistocardiographic Signal From The Fiber-

Optic Vital SignsSensor” Journal Of Biomedical And Health 

Informatics, Vol. 19, No. 4, July 2015. 

[17] Bjoern Weissler, Pierre Gebhardt, Peter M. Dueppenbecker, 

Jakob Wehner, Andre Salomon, Iris Verel, “A Digital Preclinical 

PET/MRI Insert And Initial Results” IEEE Transactions On 

Medical Imaging, 34(11), Page(s):2258-70, Nov 2015. 

[18] Bor-Shyh Lin, Willy Chou, Hosing-Yu Wang, Yan-Jun Huang, 

Jeng-Shyang Pan, “Development Of Novel Non-Contact 

Electrodes For Mobile Electrocardiogram Monitoring System,” 

IEEE J Trans. of Eng Health Med, 2013. 

[19] G D Clifford, C Arteta, T Zhu, Maf Pimentel, M Santos, J 

Domingos, M Maraci, J Behar, J Oster “A Scalable Mhealth 

System for Noncommunicable Disease Management,” IEEE 

Global Humanitarian Technology Conference (GHTC), 2014. 

[20] Andreas Emrich ; Alexandra Theobalt ; Frederik 

Leonhardt ; Sonke Knoch ; Dirk Werth ; Peter Loos “A 

Pervasive Mobile Assistance System for Health And Fitness 

Scenarios” 47th Hawaii International Conference on System 

Science, 2014. 

[21] Christina Orphanidou, David Clifton, David Vallance, Lionel 

Tarassenko, “Signal-Quality Indices For The 

Electrocardiogram And Photoplethysmogram: Derivation And 

Applications To Wireless Monitoring” IEEE Journal of 

Biomedical And Health Informatics, Vol. 19, No. 3, May 2015. 

[22] W. Johnson, And Gari D. Clifford, “Semisupervised ECG 

Ventricular Beat Classification With Novelty Detection Based 

On Switching Kalman Filters” Transactions on Biomedical 

Engineering, Vol. 62, No. 9, September 2015. 

[23] Gaetano Valenza, Claudio Gentili, And Enzo Pasquale 

Scilingo, “Predicting Mood Changes In Bipolar Disorder 

Through Heartbeat Nonlinear Dynamics” EEE Journal of 

Biomedical And Health Informatics, 2016. 

[24] Nicola De Luca, And Leandro Pecchia., “Classification Tree 

For Risk Assessment In Patients Suffering From Congestive 

Heart Failure Via Long-Term Heart Rate Variability”, IEEE 

Journal Of Biomedical And Health Informatics, Vol. 17, No. 3, 

May 2013. 

[25] Venema B, Schiefer J, Blazek V, Blanik N, Leonhardt 

S,“Evaluating Innovative In-Ear Pulse Oximetry For 

Unobtrusive 

[26] Cardiovascular And Pulmonary Monitoring During Sleep”, 

Germany, IEEE J Transl Eng Health Med., August 2013. 

[27] Łukasz Dziuda, Mariusz Krej “Fiber Bragg Grating Strain 

Sensor Incorporated To Monitor Patient Vital Signs During 

MRI” IEEE Sensors Journal, Vol. 13, No. 12, December 2013. 

[28] Chetan K Pawar, Uttam M Chaskar, “FM Based Electronic 

Digital Stethoscope Using DSP,” International Conference on 

Control Instrumentation, Communication and Computational 

Technologies Instrumentation and Control Department, 2014. 

[29] Stergios Papantonis, Nick M. Ridler, Stepan Lucyszyn, 

“Reconfigurable Waveguide for Vector Network Analyzer 

Verification,” IEEE Transactions on Microwave Theory and 

Techniques, Volume: 62, Issue: 10, Oct. 2014. 

[30] R. A. Pérez-Herrera, L. Rodríguez-Cobo, M. A. Quintela, J. M 

López Higuera, M. López-Amo, “Single-Longitudinal-Mode 

Dual Wavelength-Switchable Fiber Laser Based On 

Superposed Fiber Bragg Gratings”, IEEE Photonics Journal, 

Volume 7, Number 2, April 2015. 

[31] Zhengguang Wang, Yong Zhao, Yule YuanKey, “An Emd 

Based Breathing and Heartbeat Monitoring System”, 7th 

International Conference on Mathematical Modeling and 

Computer Simulation, July 2013. 

[32] Tobias Benz”, Markus Kowarschik, Jürgen Endres, “A 

Fourier-Based Approach To The Angiographic Assessment of 

Flow Diverter Efficacy in The Treatment of Cerebral 

Aneurysms,” IEEE Transactions on Medical Imaging, Vol. 33, 

No. 9, September 2014 

[33] Jin Meng, Yu, “Fast Prediction Of Transmission Line 

Radiated Emissions Using The Hertzian Dipole Method And 

Line- End Discontinuity Models” IEEE Transactions On 

Electromagnetic Compatibility, Vol. 56, No. 6, December 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Messas%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25073134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Messas%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25073134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25073134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pernot%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25073134
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4839303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4839303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4839303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4839303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4839303/
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22%3A.QT.Andreas%20Emrich.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22%3A.QT.Andreas%20Emrich.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22%3A.QT.Frederik%20Leonhardt.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22%3A.QT.Frederik%20Leonhardt.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22%3A.QT.Sonke%20Knoch.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22%3A.QT.Sonke%20Knoch.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22%3A.QT.Dirk%20Werth.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22%3A.QT.Dirk%20Werth.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22%3A.QT.Peter%20Loos.QT.&newsearch=true
https://www.ncbi.nlm.nih.gov/pubmed/?term=Venema%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27170855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Venema%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27170855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Venema%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27170855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schiefer%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27170855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schiefer%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27170855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blanik%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27170855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blanik%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27170855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blanik%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27170855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leonhardt%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27170855
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=6915782


https://doi.org/10.46335/IJIES.2024.9.4.9                                                                e-ISSN: 2456-3463 

Vol. 9 , No. 4, 2024, PP. 48-53      
 

International Journal of Innovations in Engineering and Science,   www.ijies.net 
 

53 
 

2014. 

[34] Andrew D. Hellicar, Ashfaqur Rahman, Sarah Andrewartha, 

Andrea Morash, “An Algorithm for The Automatic Analysis Of 

Signals From An Oyster Heart Rate Sensor” IEEE Sensors 

Journal, Vol. 15, No. 8, August 2015. 

[35] Preeti Garg, Vineet Shanna, “An Efficient and Secure Data 

Storage in Mobile Cloud Computing Through RSA and Hash 

Function,” International Conference on Issues and Challenges in 

Intelligent Computing Techniques (ICICT), 2014. 

[36] Tayfun Keskin, Nazim Taskin “A Pricing Model For Cloud 

Computing Service,” 47th Hawaii International Conference on 

System Science, 2014. 

[37] Panigrahy D, Rakshit M, Sahu PK, “FPGA Based Non- Invasive 

Heart Rate Monitoring System,” J Med Syst., 40(3), Mar 2016. 

[38] TW Shen, TF Laio Tzu Chi, “Image Processing on ECG Chart for 

ECG Signal Recovery”, Computers in Cardiology, Volume 36, 

pages 725−728, 2009. 

http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6767437
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6767437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rakshit%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26643079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rakshit%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26643079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sahu%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=26643079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sahu%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=26643079

