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ABSTRACT 

The integration of artificial intelligence (AI) and neural networks is transforming modern agriculture 

by offering new opportunities to improve both sustainability and operational efficiency. This study 

examines the potential benefits as well as the key challenges associated with adopting these 

technologies in the agricultural sector. Based on an extensive review of existing literature, the paper 

provides a comprehensive understanding of how AI-driven approaches are reshaping farming 

practices. The findings highlight the growing role of AI in various agricultural domains, including 

precision farming, livestock management, disease detection, crop and soil monitoring, and yield 

prediction. AI and neural network models enable farmers to make informed decisions, optimize 

resource use, and minimize environmental impact. Technologies such as remote sensing, drones, and 

automated systems support real-time monitoring and precise control of farming operations, leading to 

increased productivity and reduced operational costs. Despite these advantages, the study also 

acknowledges challenges such as high implementation costs, data dependency, and the need for 

technical expertise. Overall, the research underscores the significant potential of AI and neural 

networks to drive sustainable agricultural development while emphasizing the importance of 

addressing existing limitations for broader adoption. 
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1. Introduction 

Neural networks and artificial intelligence (AI) have the ability to completely change how agriculture 

is carried out. The development of computer systems that are capable of learning, solving problems, 

and making decisions tasks that often require human intelligence—is referred to as artificial 

intelligence (AI) [1]. A branch of AI known as neural networks is based on the structure and operation 

of the human brain. The use of AI and neural networks in agriculture offers chances to improve 

efficiency and sustainability. AI may be used, for instance, to increase crop yields, use less pesticide 

and fertilizer, and monitor soil health. Farmers may take preventive actions before pests and illnesses 

become an issue by using neural networks to anticipate weather patterns and identify pests and 

diseases. Additionally, AI can assist in automating some chores, including harvesting and weeding, 

which will lessen the need for physical labour [2]. The application of AI and neural networks in 

agriculture, however, also has drawbacks. The necessity for easy access to high-quality data is one of 

the major obstacles. To be taught efficiently, neural networks and AI need a lot of data. These data 

may originate from a variety of sources in agriculture, such as weather stations, soil sensors, and 

satellite photography. It might be difficult to guarantee that this data is accurate, trustworthy, and 

available [3]. The requirement for suitable infrastructure and resources is another difficulty. Significant 

computational power and specialized hardware, such GPUs, are needed for AI and neural networks. 

It's possible that farms and agricultural organizations lack the resources or knowledge necessary to 

successfully apply these technologies. The employment of AI and neural networks in agriculture must 

also be fair and beneficial to all farmers, regardless of their location or resources. This calls for tackling 

concerns like technological access and training, as well as making sure that the advantages of modern 

technologies are distributed properly [4]. In conclusion, the introduction of AI and neural networks in 
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agriculture presents significant opportunities for enhancing sustainability and efficiency. However, it 

also presents challenges that must be addressed to make certain that these technologies are applied 

efficiently and fairly. The research findings show the prospective future of AI technology in a number 

of agricultural fields, including precision farming, animal production, disease detection, crop and soil 

management, and yield prediction. Farmers can maximize resource utilization, enhance decision-

making, and reduce environmental impact by utilizing AI algorithms. Real-time monitoring and exact 

control of agricultural practices are made possible by the introduction of AI-powered precision farming 

tools, such as remote sensing, drones, and robots. This increases production and lowers expenses [5]. 

The study also identifies issues that must be resolved in order to successfully apply AI and neural 

networks in agriculture. For efficient AI deployment, data availability and interoperability emerge as 

major obstacles, demanding the integration and standardization of many data sources. The ethical 

implications of AI in agriculture, such as privacy issues, algorithmic biases, and socioeconomic effects, 

necessitate careful deployment and the creation of ethical standards. The article authored by Zou and 

Liu (2019) titled "Artificial Intelligence in Agriculture: Applications, Prospects, and Challenges" 

provides an extensive review of the diverse applications of AI in agriculture [6]. The authors highlight 

the significant potential of AI in various areas such as crop and soil management, precision farming, 

livestock production, disease detection, and yield prediction. They also explore how AI can address 

the challenges faced by the agricultural sector, including labour shortages, resource optimization, and 

environmental sustainability. Crop and soil management emerge as a key focus in the review. Zou and 

Liu discuss how AI techniques can be effectively employed to optimize crop growth by analyzing 

essential factors like weather conditions, soil composition, and nutrient requirements. They delve into 

the application of AI algorithms in crop yield estimation, early detection of plant diseases, and efficient 

utilization of fertilizers and pesticides. By leveraging AI, farmers gain access to crucial insights for 

informed decision-making regarding planting, irrigation, and crop protection, thereby leading to 

improved productivity and optimal resource utilization. The review also highlights the immense 

potential of AI in precision farming. Zou and Liu explore the utilization of AI-based technologies, 

including remote sensing, drones, and robotics, for precise monitoring and management of agricultural 

practices. These advanced technologies enable farmers to collect real-time data on crop health, growth 

patterns, and yield variability. Subsequently, AI algorithms analyse this data to provide valuable 

insights and recommendations to optimize farming operations, reduce costs, and minimize 

environmental impact [7]. The authors emphasize the significance of AI in livestock production as 

well. They discuss how AI techniques can contribute to animal health monitoring, breeding program 

management, and disease detection in livestock. Zou and Liu highlight the potential of AI in analysing 

vast datasets, such as genomic data, to enhance breeding strategies and improve the overall genetic 

quality of livestock. By leveraging AI, farmers can make informed decisions regarding breeding 

selection, reproduction management, and animal welfare. Additionally, Zou and Liu underscore the 

potential of AI in disease detection and prediction in agriculture. They elaborate on how AI algorithms 

can analyze diverse data sources, including satellite imagery, weather data, and sensor data, to identify 

and predict the occurrence of plant diseases. Early detection of diseases enables farmers to take prompt 

action and implement targeted interventions, resulting in reduced crop losses and increased 

sustainability. Moreover, the authors discuss how AI contributes to yield prediction in agriculture [8]. 

By utilizing historical data, weather patterns, and crop-specific parameters, AI models can provide 

accurate predictions of crop yields. This valuable information assists farmers in making informed 

decisions regarding market planning, resource allocation, and financial management. The article 

authored by Cheng et al. (2020) titled "Responsible Artificial Intelligence in Agriculture: Challenges, 

Opportunities, and Recommendations" delves into the ethical considerations and responsible use of AI 

in the agricultural domain [9]. The authors thoroughly examine the potential benefits that AI adoption 

can bring to agriculture while also highlighting the associated risks and challenges that need to be 

addressed for responsible deployment. Cheng et al. begin by discussing the potential benefits of AI in 

agriculture, including improved productivity, resource efficiency, and decision-making capabilities. 



 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 55, Issue 02 : 2026 
[ 

UGC CARE Group-1                                                                                                                         91 

They acknowledge that AI has the power to optimize agricultural processes, enhance crop yield, and 

reduce resource wastage. However, the authors emphasize the importance of addressing potential risks 

and ethical concerns that may arise with the integration of AI technologies in agricultural practices. 

One significant concern discussed by Cheng et al. is privacy. As AI systems in agriculture rely on 

extensive data collection and analysis, ensuring data privacy becomes paramount. The authors 

highlight the need for robust data protection mechanisms, informed consent from stakeholders, and 

secure data storage practices to safeguard personal information and prevent unauthorized access. 

Algorithmic biases are another ethical challenge addressed by Cheng et al. They emphasize the 

importance of developing fair and unbiased AI algorithms in agriculture to avoid discrimination and 

ensure equal opportunities for all farmers and stakeholders. The authors underscore the need for 

transparency and accountability in the development and deployment of AI systems, including regular 

auditing and evaluation processes to detect and mitigate biases. Additionally, Cheng et al. discuss the 

potential socio-economic impacts of AI adoption in agriculture. While AI has the potential to increase 

productivity and reduce labour requirements, it may also lead to job displacement and inequalities. 

The authors stress the importance of considering the social implications of AI deployment, ensuring 

that its benefits are distributed equitably, and that appropriate support mechanisms are in place for 

affected individuals and communities. To promote responsible AI deployment in agriculture, Cheng 

et al. propose several recommendations [10,11]. They advocate for the development and 

implementation of ethical guidelines specifically tailored to AI in agriculture, encompassing data 

governance, privacy protection, algorithmic fairness, and accountability. The authors also emphasize 

the importance of stakeholder engagement, involving farmers, policymakers, researchers, and industry 

representatives in the decision-making processes related to AI adoption. Open dialogue and 

collaboration can help ensure that the concerns and perspectives of all stakeholders are taken into 

account. 

 

2. Methodology  

Research Methodology: In order to investigate and assess the capabilities of AI and neural 

networks in bolstering resilience and managing risks in agriculture, it is crucial to examine 

scale considerations, multi-dimensional resilience, multi-hazard approaches, and inclusive 

participatory methods. 

1. Data Collection: Engaged in comprehensive primary data collection efforts by conducting 

surveys, interviews, and focus group discussions with farmers, agricultural experts, 

policymakers, and other pertinent stakeholders. This approach will enable me to capture their 

unique perspectives on the advantages, prospective uses, and difficulties of AI in agriculture. 

By directly engaging with these individuals, I can gain valuable insights into their experiences 

and opinions, contributing to a well-rounded understanding of the subject matter. 

2. Data Analysis: Employed suitable qualitative analysis techniques, such as thematic analysis, to 

analyze the collected data. Through this analysis, I will identify common themes, patterns, and 

key insights related to the potential of AI and neural networks in enhancing resilience and 

effectively managing risks in the agricultural sector. This approach will facilitate the 

identification of significant trends and inform the development of informed conclusions and 

recommendations. 

3. Case Studies: Conducted in-depth case studies focusing on real-world applications of AI and 

neural networks in agriculture. These case studies will offer insightful information about how 

these technologies really work in boosting resilience and risk management in various 

agricultural contexts. By collecting and analyzing relevant data, I will evaluate the 

implementation and outcomes of AI-based systems, further enhancing the understanding of 

their impact in real-world settings. 

4. Modeling and Simulation: Employed modeling and simulation techniques to assess the 

influence of AI and neural networks on enhancing resilience and managing risks in agriculture. 
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By developing computational models that simulate various scenarios, I can evaluate the 

potential outcomes and implications under different conditions.  

5. This approach will provide valuable insights on the possible advantages and difficulties of the 

integration of AI technologies in agricultural practices, supporting evidence-based decision-

making. Through these research methodologies, I aim to deepen our understanding of the role 

of AI and neural networks in enhancing resilience and managing risks in agriculture. By 

integrating diverse perspectives, analyzing real-world cases, and employing modeling 

techniques, my research will contribute to a thorough knowledge of how AI technology may 

support resilient and sustainable agriculture practices. 

 
Fig.1 Research Methodology 

3. Result and Discussions 

     3.1 Crop Yield Prediction 

 

 
Fig.2 AI Neural Network 

Numerous studies have shown that neural networks are good in predicting crop yields. Recurrent 

neural networks (RNNs) were employed, for instance, by Jia et al. (2019) to forecast the production of 

rice harvests. The research discovered that the RNN outperformed conventional statistical models in 

its ability to forecast rice crop production with accuracy [12]. Ayyoubzadeh et al. (2019) employed a 
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neural network in another investigation to forecast the production of soybean crops. The research 

discovered that using variables including weather patterns, soil moisture, and crop growth stage, the 

neural network could successfully estimate the yield of soybean harvests.AI and neural networks may 

also be used to optimize agricultural yields by determining the most efficient crop management 

techniques, in addition to forecasting crop output. For instance, Zhang et al.'s (2020) work optimized 

tomato crop irrigation techniques using a deep reinforcement learning system. According to the study, 

when compared to conventional irrigation techniques, the algorithm was able to dramatically boost 

crop yields. However, employing AI and neural networks to estimate agricultural yields is not without 

its difficulties. The requirement for high-quality data is one of the major difficulties [13]. Data on a 

variety of parameters must be precise, dependable, and easily available in order to estimate yields 

accurately. Another difficulty is the requirement for suitable resources and infrastructure, especially 

processing power. In conclusion, crop production prediction using AI and neural networks has 

tremendous potential for improving agricultural productivity and sustainability. Despite various 

obstacles, these technologies have significant potential benefits and demand more study and 

development. 

3.2. AI and Neural Networks for Plant Disease Detection 

AI and Neural Networks for Detecting Plant Conditions: Advantages and Challenges. The capacity of 

AI and neural networks to swiftly and precisely assess enormous volumes of data is one of its key 

advantages for plant disease identification. Data from cameras, sensors, and other sources may be 

included in this. Artificial intelligence (AI) and neural networks may be trained to spot minor variations 

in plant appearance that may be hard for humans to notice [14]. 

 

 
Fig.3 Matrix performance with and without Normalization. 

This may result in earlier and more accurate disease identification, allowing farmers to better manage 

infections and save crop losses. However, applying AI and neural networks for plant disease detection 

is not without its difficulties [15]. The necessity for high-quality data to train the networks is a hurdle. 

Images of both healthy and sick plants in various lighting and viewing angles can be included. The 

requirement for suitable hardware and software resources, such as processing power and specialized 

image analysis tools, is another obstacle. Additionally, not all plant illnesses may be detectable by AI 

and neural networks since some may not have obvious symptoms or be difficult to identify from other 

variables like nutrient deficits or environmental stress.AI and Neural Networks for Detecting Plant 

Conditions: Future Directions Despite these difficulties, AI and neural networks have significant 
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potential for improving plant disease detection. As methods for image processing and computational 

power advance. 

  
Fig.4 AI and Neural Networks in Agricultural Drone Technology. 

4 .Conclusion 

Artificial intelligence and neural networks might revolutionize farming techniques and improve 

productivity and sustainability. The use of these technologies, however, is also fraught with serious 

difficulties. Collaboration between farmers, researchers, policymakers, and other stakeholders will be 

necessary to address these issues. Artificial intelligence (AI) and neural networks have the potential to 

revolutionize the agricultural industry and contribute to a more sustainable future with the correct 

investments in data quality, infrastructure, and training. 

1. Final Reflection on the Potential of AI and Neural Networks in Agriculture 

Artificial intelligence (AI) and neural networks might revolutionize the agricultural business and help 

to solve some of the most critical problems it is now experiencing. AI and neural networks provide a 

number of solutions that can assist farmers in making the most of their resources, enhancing 

sustainability, and boosting profitability [16]. These solutions vary from crop production prediction to 

plant disease detection. The capacity of AI and neural networks to digest enormous volumes of data 

rapidly and accurately is one of its most important advantages. Farmers may get real-time information 

on crop health, soil moisture, weather patterns, and other aspects that impact agricultural output and 

quality with the use of sophisticated sensors, drones, and other technology. AI and neural networks 

can evaluate this data to find trends, forecast outcomes, and improve agricultural techniques. 

2. The potential of AI and neural networks to automate formerly labor-intensive or time-consuming 

jobs is another benefit of these technologies. For instance, plant diseases, weeds, or pests may be 

identified using machine learning algorithms, enabling farmers to act swiftly and limit additional harm. 

Similar operations, like agricultural spraying or plant counting, can be carried out by autonomous 

vehicles and drones, which would need less manpower and be more effective. 

3. Although AI and neural networks have great promise, there are also big problems that need to be 

solved. The quality and accessibility of data is one of the main obstacles. Farmers and other 

stakeholders must provide high-quality data from a variety of field conditions and crop varieties in 

order to train algorithms efficiently. To make sure that sensitive data is not compromised, data privacy 

and security issues must also be addressed. 

4. The use of AI and neural networks presents another difficulty since it necessitates a considerable 

financial investment in the hardware and software infrastructure as well as extensive training for 

farmers and other stakeholders. For small-scale farmers or people with few resources, this may be a 

hurdle to adoption. 

5. We must tackle these issues and collaborate to develop a more sustainable and effective agricultural 

system if we are to fully realise the potential of AI and neural networks in agriculture. To create novel 
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solutions that fit the demands of the agriculture industry, cooperation between farmers, researchers, 

policymakers, and other stakeholders will be necessary. 

6. In conclusion, AI and neural networks have enormous promise in agriculture, and these technologies 

provide a variety of solutions that may assist farmers in making the most of their resources, enhancing 

sustainability, and boosting profitability. However, overcoming the obstacles to their acceptance will 

need a large investment and teamwork. Artificial intelligence (AI) and neural networks have the 

potential to revolutionize the agricultural industry and contribute to a more sustainable future with the 

correct investments in data quality, infrastructure, and training. 

 

References 

[1] Pan, X., et al. (2019). A review of data management in smart farming: Practices, technologies, and 

future directions. Computers and Electronics in Agriculture, 163, 104859. 

[2] Willemen, S., et al. (2020). Data interoperability in agriculture: A conceptual framework and 

review of key concepts and components. Computers and Electronics in Agriculture, 175, 105567. 

[3] Zou, Q., & Liu, J. (2019). Artificial intelligence in agriculture: Applications, prospects, and 

challenges. Theriogenology, 137, 83-93. 

[4] Kamilaris, A., & Prenafeta-Boldú, F. X. (2018). Deep learning in agriculture: A survey. Computers 

and Electronics in Agriculture, 147, 70-90. 

[5] Liu, B., et al. (2019). Internet of things (IoT) in agriculture: A systematic literature review. 

Computers and Electronics in Agriculture, 163, 104855. 

[6] Miao, P., et al. (2020). A survey on the internet of things for agriculture. Computers and Electronics 

in Agriculture, 175, 105572. 

[7] Eze, S., et al. (2020). Review of artificial intelligence applications for sustainable agriculture: 

Challenges, prospects, and recommendations. Environmental Research Letters, 15(12), 124058. 

[8] Dhawan, A., et al. (2021). Deep learning for sustainable agriculture: A review. Computers and 

Electronics in Agriculture, 189, 106314. 

[9] Ajit, Bhalla, D. K., & Sundriyal, S. (2025). A Comparative Study of Die-Sinking and Near-Dry 

EDM Using MADM-Based Parameter Optimization: Ajit et al. MAPAN, 1-22. 

[10] Ajit, Sundriyal, S. & Kaushik, N. Experimental investigation of ND-EDM and traditional EDM 

process parameters using multi-attribute decision-making optimization. Sādhanā 51, 105 (2026). 

https://doi.org/10.1007/s12046-026-03080-1. 

[11] Sundriyal S 2024 Investigation and optimization on parameters of gas additive powder mixed 

near dry-EDM (GAPMND-EDM) by using Taguchi based-grey relational optimization. J. Mines 

Metals Fuels 72(1): 13–35. 

[12] Ajit Singh and Khan I A 2022 The experimental analysis on effect of low Reynolds number on 

probe coefficient having different-2 intertube spacing of S-type probe. Int. J.Emerg. Technol. Innov. 

Res. 9(4): 604–610. http://www.jetir.org/papers/JETIR2204075.pdf. ISSN:2349-5162. 

[13] Singh A, Khan I A, Khan M Z and Mahto P 2021 The effect of low Reynolds number on 

coefficient of S-type pitot tube with the variation in port to port distance. Mater. Today: Proc. 45: 

7810–7815. 

[14] Sundriyal S 2023 Analysis and optimization of process parameters of powder mixed near dry-

EDM by using grey relational optimization. J. Mines Metals Fuels 71(11): 1837–1857. 

https://doi.org/10.18311/jmmf/2023/35504. 

[15] Singh A, Khan M Z and Mahto P 2021 The impact of low Reynolds number on coefficient of 

probe at different-different angle of S-type pitot tube. Mater. Today: Proc. 46: 6867–6870. 

[16] Singh A, Gupta R, Bundel B R and Mahto P 2023 Investigation the effect on coefficient of filled 

and unfilled port to port dimension with plaster of paris of 2-holes offset probe. Int. J. Res. Appl. Sci. 

Eng. Technol. 11(III). https://doi.org/10.22214/ijraset.2023.49908. ISSN:2321-9653. 


