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The machine learning (ML) techniques used in the analysis of Electro encephalography

(EEG) data are thoroughly compared in this research study. Accurate interpretation of EEG

data is hampered by their complex temporal and spatial patterns. The study evaluates the

performance of many ML algorithms, including Random Forest (RF), Naive Bayes (NV),

KNN, Logistic Regression (LR), and support vector machines (SVM), in tasks including

feature extraction, classification, and pattern recognition. Results highlight the nuanced

strengths and weaknesses of each algorithm, emphasizing their suitability for specific EEG

signal characteristics. The findings contribute essential insights for researchers and

practitioners seeking optimal approaches for brain signal interpretation. By discerning

algorithmic effectiveness, the study informs the selection process based on the nature of

EEG data. Ultimately, this work aims to foster advancements in the integration of machine

learning techniques, furthering our understanding of brain function and paving the way for

enhanced neuro-scientific research and clinical applications.

 This is a preview of subscription content, log in via an institution  to check access.

Access this chapter

We’re sorry, something doesn't seem to be working properly.

Please try refreshing the page. If that doesn't work, please contact support so we can address

the problem.

Institutional subscriptions 

Similar content being viewed by others

Log in via an institution

4/23/26, 3:41 PM Comparison of Different Machine Learning Algorithms for EEG Signal Analysis | Springer Nature Link

https://link.springer.com/chapter/10.1007/978-981-96-3287-9_8 2/9

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-96-3287-9_8
https://www.springernature.com/gp/librarians/licensing/agc/ebooks
https://www.springernature.com/gp/librarians/licensing/agc/ebooks
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-96-3287-9_8


Explore related subjects
Discover the latest articles, books and news in related subjects, suggested using machine learning.

Algorithms Brain-machine Interface Learning algorithms

Machine Learning Signal Processing Electroencephalography

Brain-Computer Interface Technologies for Emotion Recognition

References

1. Hosseini MP, Hosseini A, Ahi K (2020) A review on machine learning for EEG signal

processing in bioengineering. IEEE Rev Biomed Eng 14:204–218

Article Google Scholar

2. Amrani G, Adadi A, Berrada M, Souirti Z, Boujraf S (2021) EEG signal analysis using deep

learning: a systematic literature review. In: 2021 fifth international conference on

intelligent computing in data sciences (ICDS). IEEE, pp 1–8

Chapter © 2024

Classification for EEG

Signals Using Machine

Learning Algorithm

Chapter © 2022

A Survey on Healthcare

EEG Classification-Based

ML Methods

Article 01 July 2024

Machine Learning in

Recognition of Native

and Artificially

Generated EEGs

4/23/26, 3:41 PM Comparison of Different Machine Learning Algorithms for EEG Signal Analysis | Springer Nature Link

https://link.springer.com/chapter/10.1007/978-981-96-3287-9_8 3/9

https://link.springer.com/subjects/algorithms
https://link.springer.com/subjects/brain-machine-interface
https://link.springer.com/subjects/learning-algorithms
https://link.springer.com/subjects/machine-learning
https://link.springer.com/subjects/signal-processing
https://link.springer.com/subjects/electroencephalography
https://link.springer.com/subjects/brain-computer-interface-technologies-for-emotion-recognition
https://doi.org/10.1109%2FRBME.2020.2969915
https://scholar.google.com/scholar_lookup?&title=A%20review%20on%20machine%20learning%20for%20EEG%20signal%20processing%20in%20bioengineering&journal=IEEE%20Rev%20Biomed%20Eng&volume=14&pages=204-218&publication_year=2020&author=Hosseini%2CMP&author=Hosseini%2CA&author=Ahi%2CK
https://link.springer.com/10.1007/978-3-031-48774-3_24?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-19-2069-1_64?fromPaywallRec=true
https://link.springer.com/10.1134/S1064226924700359?fromPaywallRec=true


Google Scholar

3. Amin HU, Malik AS, Ahmad RF, Badruddin N, Kamel N, Hussain M, Chooi WT (2015)

Feature extraction and classification for EEG signals using wavelet transform and

machine learning techniques. Australas Phys Eng Sci Med 38:139–149

Article Google Scholar

4. Santaji S, Desai V (2020) Analysis of EEG signal to classify sleep stages using machine

learning. Sleep Vigil 4:145–152

Article Google Scholar

5. Hosseinifard B, Moradi MH, Rostami R (2013) Classifying depression patients and

normal subjects using machine learning techniques and nonlinear features from EEG

signal. Comput Methods Programs Biomed 109(3):339–345

Article Google Scholar

6. Saeidi M, Karwowski W, Farahani FV, Fiok K, Taiar R, Hancock PA, Al-Juaid A (2021)

Neural decoding of EEG signals with machine learning: a systematic review. Brain Sci

11(11):1525

Article Google Scholar

7. Alomari MH, Samaha A, AlKamha K (2013) Automated classification of L/R hand

movement EEG signals using advanced feature extraction and machine learning.

arXiv:1312.2877

8. Raghu S, Sriraam N (2018) Classification of focal and non-focal EEG signals using

neighborhood component analysis and machine learning algorithms. Expert Syst Appl

4/23/26, 3:41 PM Comparison of Different Machine Learning Algorithms for EEG Signal Analysis | Springer Nature Link

https://link.springer.com/chapter/10.1007/978-981-96-3287-9_8 4/9

https://scholar.google.com/scholar?&q=Amrani%20G%2C%20Adadi%20A%2C%20Berrada%20M%2C%20Souirti%20Z%2C%20Boujraf%20S%20%282021%29%20EEG%20signal%20analysis%20using%20deep%20learning%3A%20a%20systematic%20literature%20review.%20In%3A%202021%20fifth%20international%20conference%20on%20intelligent%20computing%20in%20data%20sciences%20%28ICDS%29.%20IEEE%2C%20pp%201%E2%80%938
https://link.springer.com/doi/10.1007/s13246-015-0333-x
https://scholar.google.com/scholar_lookup?&title=Feature%20extraction%20and%20classification%20for%20EEG%20signals%20using%20wavelet%20transform%20and%20machine%20learning%20techniques&journal=Australas%20Phys%20Eng%20Sci%20Med&volume=38&pages=139-149&publication_year=2015&author=Amin%2CHU&author=Malik%2CAS&author=Ahmad%2CRF&author=Badruddin%2CN&author=Kamel%2CN&author=Hussain%2CM&author=Chooi%2CWT
https://link.springer.com/doi/10.1007/s41782-020-00101-9
https://scholar.google.com/scholar_lookup?&title=Analysis%20of%20EEG%20signal%20to%20classify%20sleep%20stages%20using%20machine%20learning&journal=Sleep%20Vigil&volume=4&pages=145-152&publication_year=2020&author=Santaji%2CS&author=Desai%2CV
https://doi.org/10.1016%2Fj.cmpb.2012.10.008
https://scholar.google.com/scholar_lookup?&title=Classifying%20depression%20patients%20and%20normal%20subjects%20using%20machine%20learning%20techniques%20and%20nonlinear%20features%20from%20EEG%20signal&journal=Comput%20Methods%20Programs%20Biomed&volume=109&issue=3&pages=339-345&publication_year=2013&author=Hosseinifard%2CB&author=Moradi%2CMH&author=Rostami%2CR
https://doi.org/10.3390%2Fbrainsci11111525
https://scholar.google.com/scholar_lookup?&title=Neural%20decoding%20of%20EEG%20signals%20with%20machine%20learning%3A%20a%20systematic%20review&journal=Brain%20Sci&volume=11&issue=11&publication_year=2021&author=Saeidi%2CM&author=Karwowski%2CW&author=Farahani%2CFV&author=Fiok%2CK&author=Taiar%2CR&author=Hancock%2CPA&author=Al-Juaid%2CA
http://arxiv.org/abs/1312.2877


113:18–32

Article Google Scholar

9. Suganyadevi S, Priya SS, Kiruba B, Gomathi M, Kalshetty JN (2022) Classification of EEG

signals using machine learning algorithms. In: 2022 IEEE 2nd Mysore sub section

international conference (MysuruCon), October 2022. IEEE, pp 1–6

Google Scholar

10. Li G et al (2020) Deep learning for EEG data analytics: A survey. Concurrency and

Computation: Practice and Experience 32(18):e5199

Article Google Scholar

11. Gao Z, Dang W, Wang X, Hong X, Hou L, Ma K, Perc M (2021) Complex networks and

deep learning for EEG signal analysis. Cogn Neurodyn 15:369–388

Article Google Scholar

12. Ramírez-Arias FJ, Guerrero EE, Tlelo-Cuautle E, Colores-Vargas JM, García-Canseco E,

López-Bonilla OR, Galindo-Aldana GM, Inzunza-González E (2022) Evaluation of

machine learning algorithms for classification of EEG signals. Technologies 10(4):79

Article Google Scholar

13. Farsi L, Siuly S, Kabir E, Wang H (2020) Classification of alcoholic EEG signals using a

deep learning method. IEEE Sens J 21(3):3552–3560

Article Google Scholar

4/23/26, 3:41 PM Comparison of Different Machine Learning Algorithms for EEG Signal Analysis | Springer Nature Link

https://link.springer.com/chapter/10.1007/978-981-96-3287-9_8 5/9

https://doi.org/10.1016%2Fj.eswa.2018.06.031
https://scholar.google.com/scholar_lookup?&title=Classification%20of%20focal%20and%20non-focal%20EEG%20signals%20using%20neighborhood%20component%20analysis%20and%20machine%20learning%20algorithms&journal=Expert%20Syst%20Appl&volume=113&pages=18-32&publication_year=2018&author=Raghu%2CS&author=Sriraam%2CN
https://scholar.google.com/scholar?&q=Suganyadevi%20S%2C%20Priya%20SS%2C%20Kiruba%20B%2C%20Gomathi%20M%2C%20Kalshetty%20JN%20%282022%29%20Classification%20of%20EEG%20signals%20using%20machine%20learning%20algorithms.%20In%3A%202022%20IEEE%202nd%20Mysore%20sub%20section%20international%20conference%20%28MysuruCon%29%2C%20October%202022.%20IEEE%2C%20pp%201%E2%80%936
https://doi.org/10.1002%2Fcpe.5199
https://scholar.google.com/scholar_lookup?&title=Deep%20learning%20for%20EEG%20data%20analytics%3A%20A%20survey&journal=Concurrency%20and%20Computation%3A%20Practice%20and%20Experience&volume=32&issue=18&publication_year=2020&author=Li%2CG
https://link.springer.com/doi/10.1007/s11571-020-09626-1
https://scholar.google.com/scholar_lookup?&title=Complex%20networks%20and%20deep%20learning%20for%20EEG%20signal%20analysis&journal=Cogn%20Neurodyn&volume=15&pages=369-388&publication_year=2021&author=Gao%2CZ&author=Dang%2CW&author=Wang%2CX&author=Hong%2CX&author=Hou%2CL&author=Ma%2CK&author=Perc%2CM
https://doi.org/10.3390%2Ftechnologies10040079
https://scholar.google.com/scholar_lookup?&title=Evaluation%20of%20machine%20learning%20algorithms%20for%20classification%20of%20EEG%20signals&journal=Technologies&volume=10&issue=4&publication_year=2022&author=Ram%C3%ADrez-Arias%2CFJ&author=Guerrero%2CEE&author=Tlelo-Cuautle%2CE&author=Colores-Vargas%2CJM&author=Garc%C3%ADa-Canseco%2CE&author=L%C3%B3pez-Bonilla%2COR&author=Galindo-Aldana%2CGM&author=Inzunza-Gonz%C3%A1lez%2CE
https://doi.org/10.1109%2FJSEN.2020.3026830
https://scholar.google.com/scholar_lookup?&title=Classification%20of%20alcoholic%20EEG%20signals%20using%20a%20deep%20learning%20method&journal=IEEE%20Sens%20J&volume=21&issue=3&pages=3552-3560&publication_year=2020&author=Farsi%2CL&author=Siuly%2CS&author=Kabir%2CE&author=Wang%2CH


14. Al-Nafjan A, Hosny M, Al-Wabil A, Al-Ohali Y (2017) Classification of human emotions

from electroencephalogram (EEG) signal using deep neural network. Int J Adv Comput

Sci Appl 8(9):419–425

Google Scholar

15. Nagabushanam P, Thomas George S, Radha S (2020) EEG signal classification using

LSTM and improved neural network algorithms. Soft Comput 24:9981–10003

Article Google Scholar

16. Stalin S, Roy V, Shukla PK, Zaguia A, Khan MM, Shukla PK, Jain A (2021) A machine

learning-based big EEG data artifact detection and wavelet-based removal: an

empirical approach. Math Probl Eng 2021:1–11

Article Google Scholar

17. Wen T, Du Y, Pan T, Huang C, Zhang Z (2021) A deep learning-based classification

method for different frequency EEG data. Comput Math Methods Med

Google Scholar

18. Gao Y, Gao B, Chen Q, Liu J, Zhang Y (2020) Deep convolutional neural network-based

epileptic electroencephalogram (EEG) signal classification. Front Neurol 11:375

Article Google Scholar

19. https://www.kaggle.com/datasets/amananandrai/complete-eeg-dataset.

Author information

4/23/26, 3:41 PM Comparison of Different Machine Learning Algorithms for EEG Signal Analysis | Springer Nature Link

https://link.springer.com/chapter/10.1007/978-981-96-3287-9_8 6/9

https://scholar.google.com/scholar_lookup?&title=Classification%20of%20human%20emotions%20from%20electroencephalogram%20%28EEG%29%20signal%20using%20deep%20neural%20network&journal=Int%20J%20Adv%20Comput%20Sci%20Appl&volume=8&issue=9&pages=419-425&publication_year=2017&author=Al-Nafjan%2CA&author=Hosny%2CM&author=Al-Wabil%2CA&author=Al-Ohali%2CY
https://link.springer.com/doi/10.1007/s00500-019-04515-0
https://scholar.google.com/scholar_lookup?&title=EEG%20signal%20classification%20using%20LSTM%20and%20improved%20neural%20network%20algorithms&journal=Soft%20Comput&volume=24&pages=9981-10003&publication_year=2020&author=Nagabushanam%2CP&author=Thomas%20George%2CS&author=Radha%2CS
https://doi.org/10.1155%2F2021%2F2942808
https://scholar.google.com/scholar_lookup?&title=A%20machine%20learning-based%20big%20EEG%20data%20artifact%20detection%20and%20wavelet-based%20removal%3A%20an%20empirical%20approach&journal=Math%20Probl%20Eng&volume=2021&pages=1-11&publication_year=2021&author=Stalin%2CS&author=Roy%2CV&author=Shukla%2CPK&author=Zaguia%2CA&author=Khan%2CMM&author=Shukla%2CPK&author=Jain%2CA
https://scholar.google.com/scholar?&q=Wen%20T%2C%20Du%20Y%2C%20Pan%20T%2C%20Huang%20C%2C%20Zhang%20Z%20%282021%29%20A%20deep%20learning-based%20classification%20method%20for%20different%20frequency%20EEG%20data.%20Comput%20Math%20Methods%20Med
https://doi.org/10.3389%2Ffneur.2020.00375
https://scholar.google.com/scholar_lookup?&title=Deep%20convolutional%20neural%20network-based%20epileptic%20electroencephalogram%20%28EEG%29%20signal%20classification&journal=Front%20Neurol&volume=11&publication_year=2020&author=Gao%2CY&author=Gao%2CB&author=Chen%2CQ&author=Liu%2CJ&author=Zhang%2CY
https://www.kaggle.com/datasets/amananandrai/complete-eeg-dataset


Authors and Affiliations
Institute of Engineering and Management, Salt Lake City, Kolkata, India

Tanmay Sinha Roy

Haldia Institute of Technology, Haldia, India

Soumen Ghosh

Bennett University, Greater Noida, UP, India

Biswajit Jana

Corresponding author
Correspondence to Biswajit Jana .

Editor information

Editors and Affiliations
Department Computer Science and Engineering, University of Calcutta, Kolkata, West

Bengal, India

Nabendu Chaki

Department of Computer Science, Techno International New Town, Kolkata, West Bengal,

India

Nilanjana Dutta Roy

Kolkata, West Bengal, India

Sanjay Chakraborty

Department of Basic Scienc, Techno International New Town, Kolkata, West Bengal, India

Papiya Debnath

School of Science and Technology, Middlesex University London, London, UK

Xin-She Yang

Rights and permissions

4/23/26, 3:41 PM Comparison of Different Machine Learning Algorithms for EEG Signal Analysis | Springer Nature Link

https://link.springer.com/chapter/10.1007/978-981-96-3287-9_8 7/9

mailto:biswajit.jana@bennett.edu.in


Reprints and permissions

Copyright information

© 2025 The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd.

About this paper

Cite this paper
Roy, T.S., Ghosh, S., Jana, B. (2025). Comparison of Different Machine Learning Algorithms for

EEG Signal Analysis. In: Chaki, N., Roy, N.D., Chakraborty, S., Debnath, P., Yang, XS. (eds)

Proceedings of International Conference on Data Analytics and Insights. ICDAI 2024. Lecture

Notes in Networks and Systems, vol 1233. Springer, Singapore. https://doi.org/10.1007/978-

981-96-3287-9_8

.RIS .ENW .BIB

DOI

https://doi.org/10.1007/97

8-981-96-3287-9_8

Published

15 July 2025

Publisher Name

Springer, Singapore

Print ISBN

978-981-96-3286-2

Online ISBN

978-981-96-3287-9

eBook Packages

Engineering

Engineering (R0)

Springer Nature

Proceedings excluding

Computer Science

Keywords

EEG Classification Feature extraction Machine learning

4/23/26, 3:41 PM Comparison of Different Machine Learning Algorithms for EEG Signal Analysis | Springer Nature Link

https://link.springer.com/chapter/10.1007/978-981-96-3287-9_8 8/9

https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Comparison%20of%20Different%20Machine%20Learning%20Algorithms%20for%20EEG%20Signal%20Analysis&author=Tanmay%20Sinha%20Roy%2C%20Soumen%20Ghosh%2C%20Biswajit%20Jana&contentID=10.1007%2F978-981-96-3287-9_8&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Singapore%20Pte%20Ltd.&publication=eBook&publicationDate=2025&startPage=83&endPage=100&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Singapore%20Pte%20Ltd.
https://citation-needed.springer.com/v2/references/10.1007/978-981-96-3287-9_8?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-96-3287-9_8?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-96-3287-9_8?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-96-3287-9_8?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-96-3287-9_8?format=bibtex&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-96-3287-9_8?format=bibtex&flavour=citation
https://link.springer.com/search?facet-content-type=%22Book%22&package=11647&facet-start-year=2025&facet-end-year=2025
https://link.springer.com/search?facet-content-type=%22Book%22&package=43712&facet-start-year=2025&facet-end-year=2025
https://link.springer.com/search?facet-content-type=%22Book%22&package=85345&facet-start-year=2025&facet-end-year=2025
https://link.springer.com/search?facet-content-type=%22Book%22&package=85345&facet-start-year=2025&facet-end-year=2025
https://link.springer.com/search?facet-content-type=%22Book%22&package=85345&facet-start-year=2025&facet-end-year=2025
https://link.springer.com/search?query=EEG&facet-discipline=%22Engineering%22
https://link.springer.com/search?query=Classification&facet-discipline=%22Engineering%22
https://link.springer.com/search?query=Feature%20extraction&facet-discipline=%22Engineering%22
https://link.springer.com/search?query=Machine%20learning&facet-discipline=%22Engineering%22


Publish with us

Policies and ethics

4/23/26, 3:41 PM Comparison of Different Machine Learning Algorithms for EEG Signal Analysis | Springer Nature Link

https://link.springer.com/chapter/10.1007/978-981-96-3287-9_8 9/9

https://www.springernature.com/gp/policies/book-publishing-policies

