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ABSTRACT

Food security and maximum yield depend on accurate pest prediction and crop 
management. An in-​depth analysis of this cutting-​edge area is the goal of this book 
chapter, which will explore predictive pest modeling using machine learning (ML) 
algorithms. The introduction establishes the section by stressing the significance of 
ML in transforming crop pest management and the value of predictive pest modeling. 
Furthermore, it will delve into various ML techniques designed for pest modeling. 
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Differentiating between supervised, unsupervised, and semi-​supervised learning 
techniques, it will outline a range of ML methods. Moreover, to help practitioners 
make an educated decision, it will also focus on the criteria for algorithm selection 
in pest prediction. It concludes with a detailed overview of ML algorithms' revo-
lutionary potential in agricultural operations and their importance in predictive 
pest modeling.

OVERVIEW OF PREDICTIVE PEST MODELING

Predictive pests modeling is necessary for modern agriculture, where the effects 
of pest infestations lead to crop production losses, decline in yields, and affect food 
quality negatively (Mustafa et al., 2024; Rodríguez & Niemeyer, 2005). It is estimated 
by the Food and Agriculture Organization (FAO) of the United Nations that diseases 
and pests annually decrease global food production by 30% (Becker‐Ritt & Carlini, 
2012). The Global climate change scenario, with various calamities occurring at 
regular intervals and inconsistent weather conditions, have further exacerbated the 
emergence of agricultural pests (Mondal et al., 2015; Mourtzinis & Conley, 2024). 
This global warming complicates to manage pests and diseases as it implicates on 
world economy, agricultural production, and food security (Eruaga, 2024; Karthikeyan 
et al., 2020). Hence, data collection is vigorous to be collected from the fields using 
sensors/robots. Subsequently, this data is sent to a cloud server through the Internet 
of Things (IoT) either locally or remotely and stored, processed & analyzed over 
there (Dhal et al., 2024; Romeo et al., 2020). The data can be turned into valuable 
insights with the use of big data and AI-​driven approaches. Big data and AI-​driven 
approaches can convert the data into effective insights. A Decision Support System 
(DSS) helps users to do better engagement and decide more effectively (Poszler & 
Lange, 2024; Zhai et al., 2020). It helps users to improve or adopt suitable strategies 
for the agricultural system.

Machine learning (ML), a subfield of artificial intelligence, has indicated sig-
nificant potential to enhance several scopes from the perspective of the agriculture 
4.0 revolution (Bhargava et al., 2024; Zhai et al., 2020). AI (Artificial Intelligence), 
refers to computer programs or systems that can independently learn and conduct 
operations without any human interaction. This technique consists of using a com-
puter to carry out evaluations based on the analysis of given data (Ahmed & Pathan, 
2018; Ochuba et al., 2024). Here, “data” is used to mean some examples or samples. 
Most of the time, more specifically with supervised learning, labeled data, which 
is a set that contains instances where each has an associated output. Unsupervised 
learning tasks, in contrast, use unlabeled data, as the model identifies patterns and 
structures on its own without prior knowledge of desired outcomes (Chlingaryan et 



 

 

26 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/machine-learning-algorithms-for-

predictive-pest-modeling-in-agricultural-crops/356166

Related Content

A Deep Dive Into Sustainable HRM as a Mode to Enhance Organizational

Commitment and Psychological Well-Being: A Literature Review
 Shree Nidhi M.and Shakti Chaturvedi (2022). Sustainable Development of Human

Resources in a Globalization Period (pp. 1-16).

www.irma-international.org/chapter/a-deep-dive-into-sustainable-hrm-as-a-mode-to-enhance-

organizational-commitment-and-psychological-well-being/312536

Bio-Farming as the Basis of Environmentally-Sustainable Arable Farming at

the Time of Global Warming
Olga Pasko, Natalia Staurskaya, Alexandr Zakharchenko, Valeriy Zharnikovand Yuriy

Larionov (2022). Research Anthology on Strategies for Achieving Agricultural

Sustainability (pp. 600-627).

www.irma-international.org/chapter/bio-farming-as-the-basis-of-environmentally-sustainable-

arable-farming-at-the-time-of-global-warming/299274

Opportunities and Challenges of Knowledge Retention in SMEs
Vannie Naidooand Idahosa Igbinakhase (2018). Knowledge Integration Strategies for

Entrepreneurship and Sustainability (pp. 70-94).

www.irma-international.org/chapter/opportunities-and-challenges-of-knowledge-retention-in-

smes/191601

Drudgery Reduction by Adoption of New Practices: An Assessment of

Farmers in India
Debesh Mishra, Suchismita Satapathy, Manish Rai, Anil Suresh Tiwari, Rashmi

Ranjan Swain, Ajay Soniand Aarti Upadhyay (2022). International Journal of Social

Ecology and Sustainable Development (pp. 1-14).

www.irma-international.org/article/drudgery-reduction-by-adoption-of-new-practices/301253

http://www.igi-global.com/chapter/machine-learning-algorithms-for-predictive-pest-modeling-in-agricultural-crops/356166
http://www.igi-global.com/chapter/machine-learning-algorithms-for-predictive-pest-modeling-in-agricultural-crops/356166
http://www.igi-global.com/chapter/machine-learning-algorithms-for-predictive-pest-modeling-in-agricultural-crops/356166
http://www.irma-international.org/chapter/a-deep-dive-into-sustainable-hrm-as-a-mode-to-enhance-organizational-commitment-and-psychological-well-being/312536
http://www.irma-international.org/chapter/a-deep-dive-into-sustainable-hrm-as-a-mode-to-enhance-organizational-commitment-and-psychological-well-being/312536
http://www.irma-international.org/chapter/bio-farming-as-the-basis-of-environmentally-sustainable-arable-farming-at-the-time-of-global-warming/299274
http://www.irma-international.org/chapter/bio-farming-as-the-basis-of-environmentally-sustainable-arable-farming-at-the-time-of-global-warming/299274
http://www.irma-international.org/chapter/opportunities-and-challenges-of-knowledge-retention-in-smes/191601
http://www.irma-international.org/chapter/opportunities-and-challenges-of-knowledge-retention-in-smes/191601
http://www.irma-international.org/article/drudgery-reduction-by-adoption-of-new-practices/301253


A Systematic Literature Review on the Impact of Crises on the Food Supply

Chain of Micro-Food Businesses
Ana Batrisyia Azman, Mohd Aliff Abdul Majidand Muhammad Izzat Zulkifly (2025).

Sustainable Development, Humanities, and Social Sciences for Society 5.0 (pp. 335-

360).

www.irma-international.org/chapter/a-systematic-literature-review-on-the-impact-of-crises-on-

the-food-supply-chain-of-micro-food-businesses/359082

http://www.irma-international.org/chapter/a-systematic-literature-review-on-the-impact-of-crises-on-the-food-supply-chain-of-micro-food-businesses/359082
http://www.irma-international.org/chapter/a-systematic-literature-review-on-the-impact-of-crises-on-the-food-supply-chain-of-micro-food-businesses/359082

