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The uncertain nature of renewable resources

creates some real time challenges in computing

efficient energy transaction. This article highlights

the need for an improved MPPT algorithm and

also states the solution of issues faced during

application of classical methodology. There are

several techniques which are being applied in

MPPT controllers to show its performance for

tracking the maximum point for extraction of the

maximum power from a photo-voltaic module. It

has been depicted in this article that the

application of Artificial Neural Network (ANN)

accelerate the efficacy of power extraction rather

than Perturbed & Observe (PO) method. The

progress made so far with the proposed controllers

has been designed and the operation has been

verified by using MATLAB Simulink application.

Significant disturbances, undershoots and ripples

are observed in case of PO, whereas ANN performs

superiorly with very less fluctuations. The

comparative results mentioning the constraints
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used are shown in several plots for both the

methods.

 This is a preview of subscription content,

log in via an institution  to check access.

Access this chapter

Subscribe and save

Springer+ from €37.37 /Month

Log in via an institution

Starting from 10 chapters or articles per

month

Access and download chapters and articles

from more than 300k books and 2,500

journals

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 4/17

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-97-6390-0_17
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-97-6390-0_17


Buy Now

Chapter EUR 29.95

Price includes VAT (India)

eBook EUR 213.99

Cancel anytime

View plans 

Available as PDF

Read on any device

Instant download
Own it forever

Buy Chapter 

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 5/17

https://link.springer.com/product/springer-plus


Hardcover Book EUR 249.99

Tax calculation will be finalised at checkout

Purchases are for personal use only

Institutional subscriptions 

Similar content being viewed by
others

Artificial

Neural

Network-

Based…

Enhancement

of Extracted

Photovoltaic

Power Usin…

The Pursuit

of the

Maximum

Power Poi…

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 6/17

https://www.springernature.com/gp/librarians/licensing/agc/ebooks
https://www.springernature.com/gp/librarians/licensing/agc/ebooks
https://link.springer.com/10.1007/978-981-33-4412-9_31?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-33-4412-9_31?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-33-4412-9_31?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-33-4412-9_31?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-33-4412-9_31?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-16-0378-5_35?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-16-0378-5_35?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-16-0378-5_35?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-16-0378-5_35?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-16-0378-5_35?fromPaywallRec=true
https://link.springer.com/10.1007/978-981-16-0378-5_35?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-030-37207-1_11?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-030-37207-1_11?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-030-37207-1_11?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-030-37207-1_11?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-030-37207-1_11?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-030-37207-1_11?fromPaywallRec=true


References

1. Jana D, Chakraborty N (2022) Unscented

transform-based efficient energy management

system of a microgrid for optimal heat power

dispatch. In: Control Applications in Modern

Power Systems, vol. 870, Springer Nature

Singapore, pp. 197–207.

https://doi.org/10.1007/978-981-19-0193-5_17

Chapter ©

2021

Chapter ©

2021

Chapter ©

2020

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 7/17

https://doi.org/10.1007/978-981-19-0193-5_17


2. Kouro S, Leon JI, Vinnikov D, Franquelo LG

(2015) ‘Grid-connected photovoltaic systems:

An overview of recent research and emerging

PV converter technology.’ IEEE Ind Electron

Mag 9(1):47–61.

https://doi.org/10.1109/MIE.2014.2376976

Article Google Scholar

3. Sivakumar P, Kader AA, Kaliavaradhan Y,

Arutchelvi M (2015) Analysis and

enhancement of PV efficiency with

incremental conductance MPPT technique

under non-linear loading conditions. Renew

Energy 81:543–550

Article Google Scholar

4. Subudhi B, Pradhan R (2013) ‘A comparative

study on maximum power point tracking

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 8/17

https://doi.org/10.1109/MIE.2014.2376976
https://doi.org/10.1109%2FMIE.2014.2376976
https://scholar.google.com/scholar_lookup?&title=%E2%80%98Grid-connected%20photovoltaic%20systems%3A%20An%20overview%20of%20recent%20research%20and%20emerging%20PV%20converter%20technology%E2%80%99&journal=IEEE%20Ind%20Electron%20Mag&doi=10.1109%2FMIE.2014.2376976&volume=9&issue=1&pages=47-61&publication_year=2015&author=Kouro%2CS&author=Leon%2CJI&author=Vinnikov%2CD&author=Franquelo%2CLG
https://doi.org/10.1016%2Fj.renene.2015.03.062
https://scholar.google.com/scholar_lookup?&title=%E2%80%98Analysis%20and%20enhancement%20of%20PV%20efficiency%20with%20incremental%20conductance%20MPPT%20technique%20under%20non-linear%20loading%20conditions%E2%80%99&journal=Renew%20Energy&volume=81&pages=543-550&publication_year=2015&author=Sivakumar%2CP&author=Kader%2CAA&author=Kaliavaradhan%2CY&author=Arutchelvi%2CM


techniques for photovoltaic power systems.’

IEEE Trans. Sustain. Energy 4(1):89–98.

https://doi.org/10.1109/TSTE.2012.2202294

Article Google Scholar

5. de Brito MAG, Galotto L, Sampaio LP, de

Azevedo e Melo GE, Canesin CA (2013)

Evaluation of the main MPPT techniques for

photovoltaic applications. IEEE Trans. Ind.

Electron. 60(3), 1156–1167.

https://doi.org/10.1109/TIE.2012.2198036

6. Elobaid LM, Abdelsalam AK, Zakzouk EE

(2015) Artificial neural network-based

photovoltaic maximum power point tracking

techniques: A survey. IET Renew. Power

Generat. 9(8):1043–1063.

https://doi.org/10.1049/iet-rpg.2014.0359

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 9/17

https://doi.org/10.1109/TSTE.2012.2202294
https://doi.org/10.1109%2FTSTE.2012.2202294
https://scholar.google.com/scholar_lookup?&title=%E2%80%98A%20comparative%20study%20on%20maximum%20power%20point%20tracking%20techniques%20for%20photovoltaic%20power%20systems%E2%80%99&journal=IEEE%20Trans.%20Sustain.%20Energy&doi=10.1109%2FTSTE.2012.2202294&volume=4&issue=1&pages=89-98&publication_year=2013&author=Subudhi%2CB&author=Pradhan%2CR
https://doi.org/10.1109/TIE.2012.2198036
https://doi.org/10.1049/iet-rpg.2014.0359


Article Google Scholar

7. Sinecen M (2019) Comparison of genomic best

linear unbiased prediction and Bayesian

regularization neural networks for genomic

selection. IEEE Access 7:79199–79210.

https://doi.org/10.1109/ACCESS.2019.2922006

Article Google Scholar

8. Kayri M (2016) Predictive Abilities of Bayesian

Regularization and Levenberg–Marquardt

Algorithms in Artificial Neural Networks: A

Comparative Empirical Study on Social Data.

https://doi.org/10.3390/mca21020020

9. Khanam JJ, Foo SY (2018) Modeling of a

photovoltaic array in MATLAB simulink and

maximum power point tracking using neural

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 10/17

https://doi.org/10.1049%2Fiet-rpg.2014.0359
https://scholar.google.com/scholar_lookup?&title=Artificial%20neural%20network-based%20photovoltaic%20maximum%20power%20point%20tracking%20techniques%3A%20A%20survey&journal=IET%20Renew.%20Power%20Generat.&doi=10.1049%2Fiet-rpg.2014.0359&volume=9&issue=8&pages=1043-1063&publication_year=2015&author=Elobaid%2CLM&author=Abdelsalam%2CAK&author=Zakzouk%2CEE
https://doi.org/10.1109/ACCESS.2019.2922006
https://doi.org/10.1109%2FACCESS.2019.2922006
https://scholar.google.com/scholar_lookup?&title=Comparison%20of%20genomic%20best%20linear%20unbiased%20prediction%20and%20Bayesian%20regularization%20neural%20networks%20for%20genomic%20selection&journal=IEEE%20Access&doi=10.1109%2FACCESS.2019.2922006&volume=7&pages=79199-79210&publication_year=2019&author=Sinecen%2CM
https://doi.org/10.3390/mca21020020


network. https://doi.org/10.4172/2332-

0796.1000263

10. Wijaya BH, Subroto RK, Lian KL, Hariyanto N

(2020) A Maximum Power Point Tracking

Method Based on a Modified Grasshopper

Algorithm Combined with Incremental

Conductance.

https://doi.org/10.3390/en13174329

11. Jayalakshmi NS, Gaonkar D, Sunil S (2016) A

control strategy for power management in a

PV-battery hybrid system with MPPT.

https://doi.org/10.1109/ICPEICES.2016.785311

2

12. Jana D, Chakraborty N (2020) Generalized

stochastic Petri nets for uncertain renewable‐

based hybrid generation and load in a

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 11/17

https://doi.org/10.4172/2332-0796.1000263
https://doi.org/10.4172/2332-0796.1000263
https://doi.org/10.3390/en13174329
https://doi.org/10.1109/ICPEICES.2016.7853112
https://doi.org/10.1109/ICPEICES.2016.7853112


microgrid system. Int Trans Electr Energy

Syst 30(4), e12195.

https://doi.org/10.1002/2050-7038.12195

13. Jana D, Chakraborty N (2018) Generalized

stochastic petri nets (GSPN) for analysis of

microgrid under uncertainities. In: 2018 20th

National Power Systems Conference (NPSC),

Tiruchirappalli, India.

https://doi.org/10.1109/NPSC.2018.8771852

14. Sinha A, et al. (2018) Small Scale Grid

Penetration Strategies. In: IEEE Internationa

Conference on Recent InovationIn Electrical

Electronics and Communication Engineering

ICRIEECE-2018, pp. 1–6.

https://doi.org/10.1109/ICRIEECE44171.2018.

9009131

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 12/17

https://doi.org/10.1002/2050-7038.12195
https://doi.org/10.1109/NPSC.2018.8771852
https://doi.org/10.1109/ICRIEECE44171.2018.9009131
https://doi.org/10.1109/ICRIEECE44171.2018.9009131


15. Joseph A, Jayaraman K (2013) PV array

characteristics analysis under partial shading

& modeling of P&O MPPT applied boost

convertor using Matlab/Simulink.

https://doi.org/10.1109/ICEETS.2013.6533452

16. Aghajani GR, Shayanfar HA, Shayeghi H

(2017) Demand side management in a smart

micro-grid in the presence of renewable

generationand demand response. Energy 126,

622–637.

https://doi.org/10.1016/j.energy.2017.03.051

Author information

Authors and Affiliations
Department of Electrical Engineering, Institute

of Engineering and Management, Kolkata,

700091, India

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 13/17

https://doi.org/10.1109/ICEETS.2013.6533452
https://doi.org/10.1016/j.energy.2017.03.051


Raktim Datta, Saptaswa Basu, Debashis

Jana & Ranjita Chowdhury

Corresponding author
Correspondence to Debashis Jana .

Editor information

Editors and Affiliations
Department of Electrical Engineering, Institute

of Engineering and Management, Kolkata, West

Bengal, India

Madhumita Pal

AAU Energy, Aalborg University, Aalborg,

Denmark

Josep M. Guerrero

Smart Grids and Smart Cities Laboratory,

Salerno, Italy

Pierluigi Siano

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 14/17

mailto:debashis.jana@iem.edu.in


Department of Electrical Engineering, Indian

Institute of Technology Kharagpur, Kharagpur,

West Bengal, India

Debapriya Das

Department of Electrical and Electronics

Engineering, Institute of Engineering and

Management, Kolkata, West Bengal, India

Swati Chowdhuri

Rights and permissions

Reprints and permissions

Copyright information

© 2024 The Author(s), under exclusive license to

Springer Nature Singapore Pte Ltd.

About this paper

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 15/17

https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Performance%20Analysis%20of%20MPPT%20Controller%20Using%20Bayesian%20Regularization%20Based%20Artificial%20Neural%20Network%20in%20a%20Photovoltaic%20System&author=Raktim%20Datta%2C%20Saptaswa%20Basu%2C%20Debashis%20Jana%20et%20al&contentID=10.1007%2F978-981-97-6390-0_17&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Singapore%20Pte%20Ltd.&publication=eBook&publicationDate=2024&startPage=197&endPage=209&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Singapore%20Pte%20Ltd.


Cite this paper
Datta, R., Basu, S., Jana, D., Chowdhury, R. (2024).

Performance Analysis of MPPT Controller Using

Bayesian Regularization Based Artificial Neural

Network in a Photovoltaic System. In: Pal, M.,

Guerrero, J.M., Siano, P., Das, D., Chowdhuri, S.

(eds) Innovations in Energy Management and

Renewable Resources. IEMRE 2023. Lecture Notes

in Electrical Engineering, vol 1239. Springer,

Singapore. https://doi.org/10.1007/978-981-97-

6390-0_17

.RIS .ENW .BIB

DOI

https://doi.or

g/10.1007/97

8-981-97-

6390-0_17

Published

02 October

2024

Publisher

Name

Springer,

Singapore

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 16/17

https://citation-needed.springer.com/v2/references/10.1007/978-981-97-6390-0_17?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-97-6390-0_17?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-97-6390-0_17?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-97-6390-0_17?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-97-6390-0_17?format=bibtex&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-97-6390-0_17?format=bibtex&flavour=citation


Print ISBN

978-981-

97-6389-4

Online ISBN

978-981-

97-6390-0

eBook

Packages

Energy

Energy (R0)

Publish with us

Policies and ethics

8/16/25, 12:12 AM Performance Analysis of MPPT Controller Using Bayesian Regularization Based Artificial Neural Network in a Photovoltaic Sy…

https://link.springer.com/chapter/10.1007/978-981-97-6390-0_17 17/17

https://link.springer.com/search?facet-content-type=%22Book%22&package=40367&facet-start-year=2024&facet-end-year=2024
https://link.springer.com/search?facet-content-type=%22Book%22&package=43717&facet-start-year=2024&facet-end-year=2024
https://www.springernature.com/gp/policies/book-publishing-policies

