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ABSTRACT

This chapter introduces different resources about noise in heart signals. It also 
provides a short explanation about artificial neural network (ANN), particle 
swarm optimization (PSO), and presents some of the previous studies related 
to heart signal noise removal, intelligent methods for detection of disorders, 
and feature extraction.

6.1 INTRODUCTION

In this chapter, various types of noise that interfere with the ECG signal are 
discussed in Section 6.1. In Sections 6.2 and 6.3, the basic fundamentals of 
artificial neural networks (ANN) and swarm intelligence (SI) are explored. 
In section 6.4, a literature review on previous related studies is provided. 
Finally the last section summarises the chapter.

6.2 NOISE IN ECG SIGNAL

There are various sources of noise including imperfect contact of electrodes 
to the body, machine malfunction, electrical noise from elsewhere in the 
body, respiration and muscle contractions, which corrupts the ECG signal 
(Poungponsri and Yu, 2009). The produced noise consists of low-frequency 
components and high-frequency components that cause baseline wander 
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and powerline interference, respectively (Jesmin et al., 2011). Below is a 
description for different types of noise in ECG signals.

6.2.1 Powerline Interference

Powerline interference is the 50 or 60 Hz pickup that is caused by improper 
grounding (Behbahani, 2007). This is due to an impulse or spike at 60 Hz/50 
Hz harmonics which can be removed using a 60 Hz notch filter. Figure 1 
shows the powerline interference that has corrupted the ECG.

6.2.2 Electrode Contact Noise

Another type of noise that is caused by poor contact between the electrodes 
and skin is transient interference that effectively reduces the accuracy of 
the measurement device. Figure 2 shows the false beat in the signal, which 
is because of the imperfect electrode contact. The contact may be loose 

Figure 1. 60 Hz powerline interference

Figure 2. Electrode contact noise



 

 

12 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/literature-review/205179

Related Content

Risk, Activism, and Empowerment: Women's Breast Cancer in Venezuela
Mahmoud Eidand Isaac Nahon-Serfaty (2017). Oncology: Breakthroughs in Research

and Practice  (pp. 739-762).

www.irma-international.org/chapter/risk-activism-and-empowerment/158944

Gastroesophageal Reflux Disease
Rouba Khalil Naaman (2021). Cases on Medical Nutrition Therapy for

Gastrointestinal Disorders (pp. 24-45).

www.irma-international.org/chapter/gastroesophageal-reflux-disease/265944

Stress Associated with Orthopedic Surgery and Feeling Pain
Kinga Sobieralska-Michalak, Maciej Michalak, Agnieszka Woniewiczand Aleksandra

Pawlicka (2020). Alternative Pain Management: Solutions for Avoiding Prescription

Drug Overuse  (pp. 36-63).

www.irma-international.org/chapter/stress-associated-with-orthopedic-surgery-and-feeling-

pain/237742

Ethics, Risk, and Media Intervention: Women's Breast Cancer in Venezuela
Mahmoud Eidand Isaac Nahon-Serfaty (2017). Oncology: Breakthroughs in Research

and Practice  (pp. 637-659).

www.irma-international.org/chapter/ethics-risk-and-media-intervention/158938

Screening Tests for Gynaecological Cancer: Do They Increase Safety?
Stamatios Petousis, Chrysoula Margioula-Siarkou, Georgia Margioula-Siarkou,

Frederic Guyonand George Mavromatidis (2021). Handbook of Research on

Oncological and Endoscopical Dilemmas in Modern Gynecological Clinical Practice

(pp. 32-48).

www.irma-international.org/chapter/screening-tests-for-gynaecological-cancer/260072

http://www.igi-global.com/chapter/literature-review/205179
http://www.igi-global.com/chapter/literature-review/205179
http://www.irma-international.org/chapter/risk-activism-and-empowerment/158944
http://www.irma-international.org/chapter/gastroesophageal-reflux-disease/265944
http://www.irma-international.org/chapter/stress-associated-with-orthopedic-surgery-and-feeling-pain/237742
http://www.irma-international.org/chapter/stress-associated-with-orthopedic-surgery-and-feeling-pain/237742
http://www.irma-international.org/chapter/ethics-risk-and-media-intervention/158938
http://www.irma-international.org/chapter/screening-tests-for-gynaecological-cancer/260072

