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Abstract:
This research aims to develop a machine learning based predictive model to optimize the selection of solar cell
materials for perovskite solar cells (PSCs) based on environmental conditions. We explore how machine learning
models can improve the efficiency and longevity of PSCs. We consider the environmental condition such as existence
of O2, humidity, stored conditions and desired efficiency of the PSC to be the feature space for our predictive machine
learning model. After evaluating some renowned machine learning algorithms for our predictive model, the Decision
Tree Regression outperforms other algorithms. Our machine learning algorithm is designed to forecast an optimized
architecture for PSC capable of enduring specific environmental conditions, ensuring a maximum tenure before
experiencing an 80% drop in initial efficiency. By integrating machine learning techniques into our research is to
improve the efficiency and lifespan of solar energy systems, thereby advancing sustainable energy solutions.
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I. Introduction
Nowadays, it is essential to explore renewable energy sources and develop efficient energy storage solutions to
meet the growing global energy demand. Solar cells play a pivotal role in this pursuit, offering a sustainable and
abundant source of clean energy. Researchers and engineers are continuously striving to enhance the efficiency
and performance of solar cells, with a particular focus on PSCs. PSCs have garnered significant attention due to
their exceptional efficiency and potential for cost-effective production [1]. However, despite their promising
attributes, PSCs face a significant challenge: degradation. Degradation in PSCs refers to the gradual decline in
their efficiency and performance over time, primarily influenced by various environmental stressors and operational
factors. While optimizing parameters such as efficiency and power output is crucial, addressing degradation is
equally paramount to ensure the long-term viability and sustainability of solar energy systems. Premature
degradation can lead to reduced energy output, compromised economic viability, and hindered progress towards a
cleaner and more sustainable energy future. Thus, understanding the intricacies of PSC degradation and
developing effective mitigation strategies are imperative steps towards enhancing the efficiency, longevity, and
sustainability of solar energy systems. While the optimization of parameters such as efficiency and power output is
essential for enhancing the performance of PSCs, understanding the significance of degradation is equally crucial.
PSC's degradation refers to the gradual deterioration in their efficiency and performance over time due to various
environmental stressors and operational factors. While it may seem intuitive to focus solely on optimizing
parameters, addressing degradation is paramount for several reasons [2]. Firstly, solar energy systems are
designed to operate for decades, and degradation can significantly impact their longevity and reliability. Premature
degradation can lead to reduced energy output and compromised economic viability, undermining the sustainability
of solar energy systems. Moreover, mitigating degradation is essential for maintaining consistent and reliable
energy generation over the lifespan of solar panels. Exploring the details of PSC degradation and finding ways to
reduce its impact helps improve the efficiency, lifespan, and sustainability of solar energy systems. This contributes
to making our energy future cleaner and more sustainable.

Sign in to Continue Reading

8/26/25, 9:42 AM Predicting Optimal Solar Cell Design for Enhanced Degradation Resistance based on Environmental Conditions Using Machin…

https://ieeexplore.ieee.org/abstract/document/10627912 1/2

https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/10625767/proceeding
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
javascript:void()
https://ieeexplore.ieee.org/author/471401024537972
https://ieeexplore.ieee.org/author/122028589930410
https://ieeexplore.ieee.org/author/37085392571
https://ieeexplore.ieee.org/author/646368305966462
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/10627912
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/10627912/authors
https://ieeexplore.ieee.org/abstract/document/10627912/figures
https://ieeexplore.ieee.org/abstract/document/10627912/references
https://ieeexplore.ieee.org/abstract/document/10627912/keywords
https://ieeexplore.ieee.org/abstract/document/10627912/metrics
https://ieeexplore.ieee.org/abstract/document/10627912/similar
https://ieeexplore.ieee.org/xpl/conhome/10625767/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10625767/proceeding
https://doi.org/10.1109/IConSCEPT61884.2024.10627912


IEEE Personal Account

CHANGE
USERNAME/PASSWORD

Purchase Details

PAYMENT OPTIONS

VIEW PURCHASED
DOCUMENTS

Profile Information

COMMUNICATIONS
PREFERENCES

PROFESSION AND
EDUCATION

TECHNICAL INTERESTS

Need Help?

US & CANADA: +1 800
678 4333

WORLDWIDE: +1 732
981 0060

CONTACT & SUPPORT

Follow

   

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting  | Sitemap |
IEEE Privacy Policy
A public charity, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.

© Copyright 2025 IEEE - All rights reserved, including rights for text and data mining and training of artificial intelligence and similar technologies.

References 

Keywords 

Metrics 

8/26/25, 9:42 AM Predicting Optimal Solar Cell Design for Enhanced Degradation Resistance based on Environmental Conditions Using Machin…

https://ieeexplore.ieee.org/abstract/document/10627912 2/2

https://innovate.ieee.org/interested-in-a-subscription-for-your-organization/?LT=XPLLG_XPL_2020_SUB_Conferences300x250_Sub-NFT
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-800-678-4333
tel:+1-732-981-0060
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.instagram.com/ieeexplore_org
https://www.instagram.com/ieeexplore_org
https://www.linkedin.com/showcase/ieee-xplore
https://www.linkedin.com/showcase/ieee-xplore
https://www.youtube.com/ieeexplore
https://www.youtube.com/ieeexplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/accessibility-statement
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/terms-of-use
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.ieee-ethics-reporting.org/
http://www.ieee-ethics-reporting.org/
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/ieee-xplore-sitemap
http://www.ieee.org/about/help/security_privacy.html

