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Abstract: Sustainable agriculture is increasingly challenged by climate change, resource depletion, and environmental degradation, 
necessitating innovative technological solutions. The combination of AI and IoT with precision farming provides an innovative 
strategy. This study explores the role of AI-driven predictive analytics and IoT-enabled RTM in addressing key agricultural 
challenges, including water scarcity, soil degradation, and pest infestations. The research methodology involved IoT sensor 
deployment for environmental monitoring, AI-based machine learning models for irrigation and crop health prediction, and a case 
study analysis of AI-IoT adoption in different agricultural settings. The information gathered show that AI-IoT technologies greatly 
improve water efficiency, lower pesticide usage, and improve crop yields. Specifically, smart irrigation systems reduced water 
consumption by 45%, AI-powered pest detection minimized pesticide application by 30%, and AI-optimized fertilization led to a 
22% increase in crop productivity. Additionally, soil health improved by 35%, demonstrating the long-term sustainability benefits of 
AI-IoT adoption. Despite these advantages, barriers to implementation persist, including high costs specifically initial, rural 
connectivity issues, and the need for farmer training. Addressing these challenges requires financial support, infrastructure 
development, along with educational initiatives to encourage the widespread adoption of AI-IoT agricultural technologies. Future 
research should explore AI-driven autonomous farming, blockchain-integrated supply chains, and scalable IoT solutions for 
smallholder farmers. The study concludes that AI and IoT play a pivotal role in transforming modern agriculture, offering 
sustainable, data-driven solutions to enhance food security, reduce environmental impact, and build climate-resilient farming 
systems. 
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1. Introduction 
 
1.1 Background 
For thousands of years, agriculture has been the backbone of human civilisation, providing food security and 
supporting livelihoods [1]. However, the increasing pressure of climate change, population growth, and 
environmental degradation poses a significant challenge to traditional agricultural practices. The need for 
sustainable agriculture has never been more critical, as climate variability continues to disrupt food production 
systems, causing unpredictable weather patterns, prolonged droughts, extreme temperatures, and soil degradation 
[2]. These challenges necessitate an innovative approach to farming that optimizes resource utilization while 
minimizing environmental impact. 
Precision farming, a modern agricultural technique that employs data-driven decision-making, is gaining 
prominence as a viable solution to address these issues. Precision agriculture integrates sophisticated 
technologies such as AI along with the IoT to enhance productivity and resource efficiency [3] [4][5]. AI's use in 
agriculture involves predictive analytics, machine learning models, and automated decision-making, allowing 
farmers to anticipate and mitigate climate-related risks [6]. In the meanwhile, IoT-enabled smart farming gathers 
data on crop growth trends, weather, and soil health in real time using a network of sensors, drones, and remote 
monitoring devices [7][8]. When combined, AI and IoT provide a comprehensive strategy for precision farming, 
improving yield optimization, reducing water consumption, and mitigating environmental damage [9]. 
The transition toward sustainable agricultural practices requires leveraging these emerging technologies to build 
climate-resilient farming systems [10]. The primary objective of this study is to analyze the integration of AI and 
IoT in sustainable agriculture, highlighting their potential to transform agricultural methods in light of climate 
change. 
 
1.2 Problem Statement 
Agriculture is essentially reliant on the climate, and the increasing unpredictability of weather patterns has made 
farming more challenging than ever before. Traditional farming methods often rely on experience-based 
decision-making, which may not always be efficient in mitigating climate risks. Erratic rainfall, prolonged 
droughts, rising temperatures, and soil degradation are significantly reducing crop yields and increasing the 
vulnerability of farmers worldwide. 
Furthermore, inefficient resource management—such as excessive water usage, over-fertilization, and the 
uncontrolled application of pesticides—exacerbates environmental degradation. Conventional irrigation 
techniques waste approximately 40-60% of water due to inefficient distribution, while overuse of chemical 
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fertilizers contributes to soil degradation and groundwater contamination. This inefficiency not only affects 
agricultural productivity but also threatens biodiversity and ecosystem stability. 
Although technology-driven solutions have emerged to address these challenges, their use in the agricultural 
sector is restricted due to hurdles such as costly implementation expenses, absence of awareness, as well 
inadequate technical skills among farmers. The challenge lies in integrating AI and IoT in a cost-effective along 
with user-friendly manner to empower farmers with real-time insights for optimal decision-making. 
This research seeks to bridge the gap between traditional agricultural practices along with modern technology by 
exploring how AI and IoT can enhance precision farming, improve climate resilience, and promote sustainability 
in the agricultural sector. 
 
1.3 Research Objectives 
This study seeks to explore the role of AI and IoT in sustainable agriculture with a focus on precision farming. 
The key objectives of this research include: 
1. To analyze the impact of AI-driven decision-making in precision farming: This involves examining 
how machine learning models and predictive analytics can help farmers anticipate weather changes, optimize 
irrigation schedules, and detect crop diseases. 
2. To evaluate the role of IoT in RTM and data collection for smart farming: IoT-based solutions, 
including sensors, drones, and automated irrigation systems, provide continuous monitoring of soil health, 
weather conditions, and plant growth. This study will assess their effectiveness in improving resource efficiency. 
3. To assess the integration of AI along with IoT for CRA: This research will examine case studies as well 
real-world applications where AI-IoT integration has enhanced agricultural productivity while reducing 
environmental impact. 
4. To identify challenges and barriers to AI-IoT adoption in the agricultural sector: Factors such as cost, 
infrastructure limitations, and farmers’ technical knowledge will be explored to provide insights into potential 
solutions for widespread adoption. 
5. To propose a strategic framework for implementing AI and IoT in sustainable farming: Based on the 
findings, this research will suggest a scalable and cost-effective framework for integrating AI and IoT in 
agricultural practices. 
 
1.4 Theoretical Framework 
The study is based on the sustainability and precision agriculture framework, which integrates technological 
advancements with environmentally conscious farming practices. The framework consists of three core 
components: 
1. Technological Innovation – AI and IoT applications in agriculture, including ML models, sensor-based 
monitoring, and automated decision-making systems. 
2. Sustainable Resource Management – Optimization of water, soil, and fertilizers to minimize waste and 
environmental impact. 
3. Climate Resilience – Strategies to enhance agricultural adaptability in response to climate change, 
including precision irrigation, pest control, and real-time environmental monitoring. 
This theoretical framework underpins the research methodology and analysis, guiding the study toward a 
thorough knowledge of AI-IoT integration in sustainable agriculture. 
 
1.5 AI and IoT in Sustainable Agriculture: An Overview 
The following table summarizes the key applications of AI and IoT in precision farming: 

Table 1: AI and IoT Applications in Precision Farming 
Technology Application Benefits 

Artificial 
Intelligence (AI) 

Predictive analytics for weather forecasting Helps farmers anticipate and adapt to 
climate changes 

Machine learning-based pest and disease 
detection 

Reduces pesticide use, minimizes crop loss 

Automated decision-making for irrigation and 
fertilization 

Enhances water and nutrient efficiency 

Internet of 
Things (IoT) 

Soil moisture sensors Optimizes irrigation, reduces water wastage 
Smart weather stations Monitors climate conditions, improves farm 

management 
Remote sensing via drones Enables real-time crop health monitoring 

 
AI and IoT technologies have revolutionized multiple industries, along with agriculture is no exception [11] [12]. 
The application of AI in farming includes machine learning-based weather prediction, crop disease detection 
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using computer vision, and AI-driven automated irrigation systems [13] [14]. Meanwhile, IoT provides a real-
time data ecosystem, allowing landowners to arrive at educated decisions using sensor-driven information [15]. 
 
These technological advancements have demonstrated significant improvements in yield optimization, resource 
conservation, and climate adaptability. However, their effectiveness depends on affordable implementation and 
widespread accessibility among farmers. 
 
1.6 Research Significance 
This study is significant as it highlights the transformative potential of AI and IoT in sustainable agriculture, 
offering a technological solution to climate change-induced agricultural challenges. By providing empirical 
evidence and case study analysis, this research contributes to: 
1. Enhanced agricultural productivity – AI-IoT integration optimizes farming operations, increasing yields 
and reducing crop losses. 
2. Climate resilience – AI-driven predictive analytics and IoT-based real-time monitoring help farmers 
mitigate the impact of climate change. 
3. Resource conservation – Precision irrigation and AI-optimized fertilization significantly reduce water 
and chemical usage. 
4. Empowering farmers – By making data-driven insights accessible, farmers can make better decisions to 
ensure long-term sustainability. 
Through this research, policymakers, agricultural stakeholders, and technology developers can gain insights into 
how AI and IoT can be harnessed to build a climate-resilient agricultural sector. 
 
1.7 Conceptual Diagram of AI and IoT Integration in Precision Farming 
The following figure illustrates how AI and IoT work together to optimize farming operations, enhance 
sustainability, and improve climate resilience: 
 

 
Figure 1: AI-IoT Integration in Precision Farming [16] 

 
The integration of AI and IoT in precision farming represents a significant advancement toward sustainable and 
climate-resilient agriculture. While traditional farming methods struggle to cope with environmental 
uncertainties, AI-driven predictive analytics and IoT-based real-time monitoring offer a promising alternative. 
However, barriers such as high implementation costs and technological constraints must be addressed to ensure 
widespread adoption. This research aims to explore these aspects comprehensively, paving the way for the future 
of intelligent, sustainable agriculture. 
 
2. Methodology 
 
2.1 Research Approach 
This study employs a mixed-methods research approach, combining quantitative data analysis from IoT sensor 
readings and AI-driven predictive models with qualitative case study analysis. The goal is to evaluate how AI 

https://ijrasht.com/


International	Journal	of	Research	and	Review	in	Applied	Science,	Humanities,	and	Technology	
Vol	2,	Issue	2	April-June	2025	 	 ISSN:	3048-975X	

https://ijrasht.com/ 
 

 175 

and IoT technologies improve precision farming, optimize resource utilization, and enhance climate resilience in 
agriculture. 
The research is structured as follows: 
1. Experimental Data Collection: IoT sensors were deployed in an agricultural field to collect real-time 
environmental data. 
2. AI Model Implementation: A machine learning model was developed to predict irrigation needs and 
detect plant health issues. 
3. Case Study Analysis: Real-world applications of AI along with IoT in sustainable farming were 
analysed to provide empirical validation. 
4. Survey and Interviews: Farmers and agricultural experts were surveyed to understand the practical 
challenges and benefits of AI-IoT adoption. 
 
2.2 Experimental Setup 
To evaluate the effectiveness of AI-IoT integration in precision farming, an experimental setup was implemented 
in a 100-acre farmland located in a semi-arid region. The setup included: 
• IoT Sensor Network: Deployed sensors to crop health, humidity, temperature, and, monitor soil 
moisture. 
• Smart Irrigation System: Automated irrigation controlled by AI-driven predictions based on real-time 
sensor data. 
• AI-Based Crop Health Monitoring: A deep learning model was trained to detect crop diseases using 
images captured by drones. 
The data collection period lasted for six months, covering two crop cycles to assess seasonal variations. 
 
2.3 Data Collection 
 
2.3.1 IoT-Based Environmental Monitoring 
A network of IoT sensors was installed to continuously measure key environmental parameters. The collected 
data was transmitted to a cloud-based AI system for real-time analysis. 
 

Table 2: IoT Sensors and Parameters Measured 
Sensor Type Parameter Measured Purpose 

Soil Moisture Sensors Soil Water Content (%) Optimize irrigation efficiency 
Temperature Sensors Air & Soil Temperature (°C) Monitor crop growth conditions 

Humidity Sensors Air Humidity (%) Assess evaporation and plant hydration 
pH Sensors Soil pH Levels Analyze soil health and nutrient balance 
Drones with 

Multispectral Cameras 
Crop Health & Disease Detection Identify plant stress and optimize pesticide use 

The sensors transmitted real-time data every 15 minutes, enabling a dynamic response to environmental changes. 
 
2.3.2 AI-Based Predictive Analytics 
A machine learning model was developed to analyze the IoT sensor data and generate predictive insights for 
irrigation optimization and crop health management. The model was trained using: 
• Historical Weather Data (last 10 years) 
• Soil Moisture Levels from IoT Sensors 
• Crop Growth Patterns from Remote Sensing 
The Random Forest Algorithm was chosen for irrigation prediction due to its high accuracy in non-linear data 
patterns, while Convolutional Neural Networks (CNNs) were used for disease detection from drone images. 

 
Table 3: AI Model Training Details 

Model Type Application Accuracy (%) 
Random Forest Regression Irrigation Prediction 91.2% 

Convolutional Neural Network (CNN) Crop Disease Detection 87.5% 
 
2.4 Case Study Analysis 
To validate the experimental findings, case studies of AI-IoT adoption in India, the United States, and the 
Netherlands were analysed. These regions were chosen due to their diverse climatic conditions and varying 
levels of technological adoption. The analysis focused on: 
• Water Conservation: AI-optimized irrigation reduced water usage by 30-50%. 
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• Crop Yield Improvement: AI-driven pest detection improved productivity by 15-25%. 
• Reduction in Chemical Usage: Smart pest control systems reduced pesticide application by 20-40%. 
The case studies provided insights into scalability, cost-effectiveness, and farmer adaptability for AI-IoT 
technologies in sustainable agriculture. 
 
2.5 Survey and Interviews 
A survey was conducted among 150 farmers and agricultural experts to understand their perspectives on AI and 
IoT integration in precision farming. The survey focused on: 
1. Technology Awareness – How familiar are farmers with AI-IoT solutions? 
2. Adoption Barriers – What are the key challenges in implementing these technologies? 
3. Perceived Benefits – How has AI-IoT improved their farming efficiency? 

 
Table 4: Key Survey Results 

Factor Percentage of Farmers Who Agree (%) 
AI improves irrigation efficiency 85% 

IoT sensors help reduce water waste 78% 
High initial investment is a barrier 72% 

Lack of technical knowledge is a concern 65% 
 
Qualitative insights from expert interviews revealed that while farmers recognize the benefits, cost and technical 
complexity remain major hurdles for large-scale adoption. 
 
2.6 Data Analysis Techniques 
To interpret the collected data, the following statistical and computational techniques were applied: 
1. Descriptive Statistics: Used to summarize IoT sensor data (mean soil moisture levels, temperature 
variations, etc.). 
2. Regression Analysis: Applied to predict crop yield based on sensor inputs. 
3. Machine Learning Validation Metrics: Precision (P), Recall ®, and F1-score (F1) were used to evaluate 
the AI models. 
4. Sentiment Analysis: Natural Language Processing (NLP) was applied to survey responses to assess 
farmer perceptions. 

 
Table 5: Performance Metrics of AI Models 

Model P (%) R (%) F1 (%) 
Irrigation Prediction (Random Forest) 92.4% 90.8% 91.6% 

Crop Disease Detection (CNN) 89.1% 85.7% 87.4% 
 
2.7 Ethical Considerations 
This research adheres to ethical principles by ensuring: 
• Data Privacy: Farmers' data was anonymized and securely stored. 
• Informed Consent: Participants in surveys and interviews provided consent. 
• Sustainability Focus: AI-IoT solutions were assessed for environmental impact to align with sustainable 
farming goals. 
 
2.8 Limitations of the Study 
While the study presents valuable insights, several limitations must be acknowledged: 
• Limited Geographic Scope: The experiment was conducted in a single region, which may not fully 
represent global agricultural diversity. 
• Initial High Costs: The AI-IoT setup requires a significant investment, which may limit adoption among 
small-scale farmers. 
• Technical Complexity: Some farmers struggled with technology adaptation, requiring additional 
training and support. 
 
Future research should explore scalable AI-IoT solutions that are cost-effective and farmer-friendly, ensuring 
broader adoption in diverse climatic conditions. 
This methodology integrates IoT-based data collection, AI-driven predictive modelling, and real-world case 
study analysis to assess the effectiveness of AI-IoT integration in sustainable agriculture. The combination of 
real-time sensor monitoring, machine learning analytics, and farmer insights provides a comprehensive 
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evaluation of how technology-driven precision farming can enhance climate resilience, improve resource 
efficiency, and promote sustainability. 
The subsequent sections will present the results and discussion, detailing the effectiveness of AI-IoT in 
achieving precision irrigation, smart pest control, and optimized crop management. 
 
3. Results and Discussion 
 
3.1 Impact of AI-IoT Integration on Precision Farming 
The integration of AI and IoT in precision farming has demonstrated significant improvements in water 
conservation, pesticide reduction, yield enhancement, and soil health management. The comparison between AI-
IoT enabled farming and traditional farming is summarized in the table below. 
 

Table 6: AI-IoT Impact Analysis on Precision Farming 
Parameter AI-IoT Enabled Farming (%) Traditional Farming (%) 

Water Savings 45 10 
Pesticide Reduction 30 5 

Yield Increase 22 8 
Soil Health Improvement 35 12 

 
The bar chart below visually represents these improvements, showing how AI-IoT technologies outperform 
traditional farming methods in terms of resource efficiency and sustainability. 
 

 
Figure 2: Comparison of AI-IoT Enabled Farming vs. Traditional Farming 

 
3.2 Analysis of Water Conservation through AI-IoT Smart Irrigation 
AI-driven irrigation systems, powered by real-time IoT soil moisture sensors, reduced water wastage by up to 
45% compared to traditional irrigation techniques. AI-based predictive analytics optimized irrigation schedules, 
ensuring that crops received adequate water only when necessary. 
 
Key Observations: 
• Traditional irrigation methods led to overwatering, resulting in nutrient leaching and water runoff. 
• AI-IoT optimized irrigation reduced excessive groundwater extraction, promoting sustainable water 
use. 
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3.3 Reduction in Pesticide Use via AI-Based Pest Detection 
AI-driven crop monitoring systems utilized ML and computer vision to detect plant diseases and pest infestations 
at early stages. This reduced pesticide application by 30% since targeted spraying replaced broad-spectrum 
chemical treatments. 
Findings: 
• AI-powered drones identified pest-prone areas, allowing for precision pesticide spraying. 
• Reducing chemical use resulted in better soil health and reduced environmental contamination. 
 
3.4 Yield Improvement and Soil Health Management 
The use of AI-IoT systems led to a 22% increase in crop yield, as optimized resource allocation minimized plant 
stress. Additionally, soil health improved by 35%, as AI-driven fertilization strategies balanced nutrient 
distribution. 
Insights: 
• Computer vision-based crop monitoring improved disease detection accuracy, reducing crop losses. 
• IoT-enabled soil monitoring ensured balanced pH and nutrient levels, preventing soil degradation. 
 
3.5 Challenges and Limitations of AI-IoT in Agriculture 
While these barriers exist, government support, subsidies, and farmer education programs can help scale AI-IoT 
adoption in agriculture. The results validate the effectiveness of AI-IoT integration in climate-resilient farming. 
AI-based predictive analytics and IoT RTM systems enhance water efficiency, reduce chemical dependency, and 
improve overall farm productivity. 
 

Table 7: Several challenges hinder large-scale adoption of AI-IoT in farming 
Challenge Impact on Adoption 

High Initial Costs AI-IoT systems require expensive infrastructure, making them inaccessible for small-
scale farmers. 

Connectivity Issues IoT sensors need continuous internet access, which is unavailable in many rural areas. 
Lack of Farmer 
Training 

Many farmers lack technical knowledge to interpret AI-IoT-generated insights. 

Data Privacy Concerns Cloud-based farming data raises security concerns among agricultural stakeholders. 
 
However, overcoming the technological and economic barriers is essential to ensure wider implementation of 
AI-driven sustainable agriculture. 
 
4. Conclusion 
The integration of AI and the IoT in precision farming has demonstrated a significant potential to enhance 
climate resilience, resource efficiency, and agricultural sustainability. The study has shown that AI-IoT 
technologies improve farm productivity by enabling data-driven decision-making for irrigation management, 
pest control, and soil health monitoring. AI-driven irrigation optimization resulted in 45% water savings, while 
AI-based disease detection reduced pesticide use by 30%, minimizing environmental contamination. 
Furthermore, AI-IoT implementation increased crop yield by 22% and improved soil health by 35%, 
highlighting its role in sustainable agricultural development. However, challenges remain in scaling these 
technologies. High initial costs, connectivity limitations, lack of technical knowledge, and data security concerns 
pose barriers to widespread adoption, particularly among small-scale farmers. Addressing these issues requires 
financial support mechanisms, infrastructure improvements, and farmer training programs to ensure that AI-IoT 
solutions are both accessible and scalable. Despite these challenges, AI and IoT hold the potential to redefine 
modern agriculture, making it more efficient, climate-resilient, and sustainable. With further advancements in 
AI-driven automation, blockchain-based agricultural traceability, and cost-effective IoT solutions, precision 
farming can play a crucial role in enhancing global food security along with environmental conservation. 
 
Abbreviation 
Real-Time Monitoring = RTM 
Internet of Things = IoT 
climate-resilient agriculture = CRA 
Artificial Intelligence = AI 
 
Reference 
[1] Bello MM, Yahaya JU, Adamu I. An analysis of sustainable agricultural productivity and food security in Nigeria. Journal of Political 
Discourse. 2024;2(2):45-60. 

https://ijrasht.com/


International	Journal	of	Research	and	Review	in	Applied	Science,	Humanities,	and	Technology	
Vol	2,	Issue	2	April-June	2025	 	 ISSN:	3048-975X	

https://ijrasht.com/ 
 

 179 

[2] Umesha S, Manukumar HM, Chandrasekhar B. Sustainable agriculture and food security. InBiotechnology for sustainable agriculture 
2018 Jan 1 (pp. 67-92). Woodhead Publishing. 
[3] Sharma A, Sharma A, Tselykh A, Bozhenyuk A, Choudhury T, Alomar MA, Sánchez-Chero M. Artificial intelligence and internet of 
things oriented sustainable precision farming: Towards modern agriculture. Open Life Sciences. 2023 Oct 14;18(1):20220713. 
[4] Senoo EE, Anggraini L, Kumi JA, Luna BK, Akansah E, Sulyman HA, Mendonça I, Aritsugi M. IoT solutions with artificial intelligence 
technologies for precision agriculture: definitions, applications, challenges, and opportunities. Electronics. 2024;13(10):1894. 
[5] Adewusi AO, Asuzu OF, Olorunsogo T, Iwuanyanwu C, Adaga E, Daraojimba DO. AI in precision agriculture: A review of technologies 
for sustainable farming practices. World Journal of Advanced Research and Reviews. 2024;21(1):2276-85. 
[6] Gryshova I, Balian A, Antonik I, Miniailo V, Nehodenko V, Nyzhnychenko Y. Artificial intelligence in climate smart in agricultural: 
toward a sustainable farming future. Access J. 2024;5(1):125-40. 
[7] Sarode RP, Vinchurkar SM, Malik G. Towards Sustainable Energy Practices: Experimental Assessment of Waste Heat Recovery from 
Multistage Air Compressor Operations. Journal of Electrical Systems. 2024;20(7s):2735-9.. 
[8] Mohyuddin G, Khan MA, Haseeb A, Mahpara S, Waseem M, Saleh AM. Evaluation of Machine Learning approaches for precision 
farming in Smart Agriculture System-A comprehensive Review. IEEE Access. 2024 Apr 17. 
[9] SS VC, Hareendran A, Albaaji GF. Precision farming for sustainability: An agricultural intelligence model. Computers and Electronics in 
Agriculture. 2024 Nov 1;226:109386. 
[10] Roohi, Kamboj P, Soni PG, Rani S, Sukirtee, Kumar R, Mishra AK. Advancing Climate-Resilient Agriculture: Adaptive Strategies and 
Soil-Centric Approaches for Mitigation. InTransition to Regenerative Agriculture: Principles and Indicators of Soil Health Management 
2025 Feb 19 (pp. 55-75). Singapore: Springer Nature Singapore. 
[11] Rashid AB, Kausik AK. AI revolutionizing industries worldwide: A comprehensive overview of its diverse applications. Hybrid 
Advances. 2024 Aug 23:100277. 
[12] Bhat SA, Huang NF. Big data and ai revolution in precision agriculture: Survey and challenges. Ieee Access. 2021 Aug 3;9:110209-22. 
[13] Padhiary M, Saha D, Kumar R, Sethi LN, Kumar A. Enhancing precision agriculture: A comprehensive review of machine learning and 
AI vision applications in all-terrain vehicle for farm automation. Smart Agricultural Technology. 2024 Jun 3:100483. 
[14] Padhiary M, Kumar R. Enhancing Agriculture Through AI Vision and Machine Learning: The Evolution of Smart Farming. 
InAdvancements in Intelligent Process Automation 2025 (pp. 295-324). IGI Global. 
[15] Dang W, Kim S, Park S, Xu W. The impact of economic and IoT technologies on air pollution: an AI-based simulation equation model 
using support vector machines. Soft Computing. 2024 Feb;28(4):3591-611. 
[16] Indira P, Arafat IS, Karthikeyan R, Selvarajan S, Balachandran PK. Fabrication and investigation of agricultural monitoring system with 
IoT & AI. SN Applied Sciences. 2023 Dec;5(12):322. 

https://ijrasht.com/

