
 

International Research Journal on Advanced Engineering 

and Management 

https://goldncloudpublications.com 

https://doi.org/10.47392/IRJAEM.2026.0042 

e ISSN: 2584-2854 

Volume: 04 Issue: 03 

March 2026 

Page No: 290 - 294 

 

   

                        IRJAEM 290 

 

AI Prediction and Optimization of Environment Monitoring System with IOT 

for Agriculture Farmers 
V Thirumurugan1, J Daniel Thamaraj2, T R Dharaneesh3, N J Harivarsan4  
1Assistant professor, Dept. of CSE, Erode Sengunthar Engineering College, Thuduppathi, Erode, Tamilnadu, 

India. 
2,3,4 UG Scholar, Dept. of CSE, Erode Sengunthar Engineering College, Thuduppathi, Erode, Tamilnadu, 

India. 

Emails: shanmuganthiru@gmail.com1, danieltharmaj55@gmail.com2, trdharanesh2004@gmail.com3,  

harivarsansannj06.07.2005@gmail.com4 

 

Abstract 

Farmers face challenges such as unpredictable climate conditions, water scarcity, soil degradation, and 

increasing production costs. Existing monitoring systems provide real-time data but lack predictive 

intelligence and automated optimization. There is a need for an intelligent system that not only monitors 

environmental parameters but also predicts future conditions and optimizes resource utilization to maximize 

crop yield and minimize operational costs. This paper presents an AI-based prediction and optimization 

framework for an IoT-enabled environmental monitoring system designed to support smart agriculture. The 

system integrates multiple field sensors to continuously monitor key environmental parameters such as soil 

moisture, temperature, humidity, pH, light intensity, rainfall, and CO₂ levels. Data collected through the 

Internet of Things (IoT) architecture is transmitted to a cloud or edge computing platform, where Artificial 

Intelligence (AI) and machine learning models analyze historical and real-time data to predict climatic 

variations, soil conditions, crop health, and yield outcomes. Advanced optimization algorithms are employed 

to automate irrigation scheduling, fertilizer application, and energy management, thereby reducing water 

consumption, operational costs, and human intervention. The proposed system enhances decision-making 

accuracy, improves crop productivity, and promotes sustainable and resource-efficient farming practices, 

making it highly suitable for precision agriculture and climate-resilient farming environments. 
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1. Introduction  

Agriculture is undergoing a major digital 

transformation driven by the integration of the 

Internet of Things (IoT) and Artificial Intelligence 

(AI), enabling intelligent, data-driven, and 

sustainable farming practices. Traditional 

agricultural methods often rely on manual monitoring 

and experience-based decision-making, which are 

insufficient to address challenges such as climate 

variability, water scarcity, soil degradation, pest 

outbreaks, and increasing production costs. Recent 

studies demonstrate that IoT-based smart agriculture 

systems can collect real-time environmental data 

including soil moisture, temperature, humidity, pH, 

and crop conditions through distributed sensor 

networks and wireless communication technologies 

[1], [3], [4]. However, while real-time monitoring 

improves visibility, predictive intelligence and 

optimization capabilities are essential to achieve 

precision agriculture and climate-resilient farming. 

AI-driven models, including machine learning and 

deep learning techniques, have been successfully 

applied for crop yield prediction, disease detection, 

and environmental parameter forecasting [2], [6], [7], 

[12]. Furthermore, AIoT architectures integrate cloud 

computing, edge processing, and advanced analytics 

to enable scalable and intelligent agricultural 

ecosystems [8], [11]. Research has also highlighted 

the importance of predictive analytics and optimal 

sensor selection to enhance system efficiency and 

reduce deployment costs [10]. Sustainable water 
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management and resource optimization using AIoT 

frameworks have shown promising results in 

improving irrigation scheduling and crop yield while 

minimizing water wastage [9]. Additionally, climate-

resilient smart agriculture models emphasize the role 

of AI and IoT in mitigating the impacts of climate 

change on farming systems [5]. Earlier foundational 

work established the concept of connected farms 

where fields “talk” through IoT-enabled 

infrastructures [14], and recent implementations of 

cost-effective agri-robotic systems further 

demonstrate practical advancements in intelligent 

crop monitoring and disease identification [15]. 

Despite these advancements, there remains a need for 

an integrated AI-based prediction and optimization 

framework that combines real-time environmental 

monitoring, predictive modeling, and automated 

decision-making to maximize crop productivity 

while ensuring sustainable resource utilization. 

Therefore, this study proposes a comprehensive AI-

enabled IoT environmental monitoring and 

optimization system designed to enhance precision 

agriculture, improve yield accuracy, reduce 

operational costs, and support smart farming 

practices aligned with modern agricultural demands. 

2. Problem Statement 

Despite the advancement of Internet of Things (IoT)-

based agricultural monitoring systems, most existing 

solutions primarily focus on real-time data collection 

without incorporating predictive intelligence and 

automated optimization. Farmers continue to face 

challenges such as unpredictable climate variations, 

inefficient water usage, soil nutrient imbalance, 

delayed disease detection, and rising operational 

costs. The lack of integrated Artificial Intelligence 

(AI)-driven forecasting and decision-support 

mechanisms limits the ability to proactively manage 

environmental conditions and optimize resource 

utilization. Therefore, there is a critical need for a 

unified AIoT-based system that not only monitors 

environmental parameters but also predicts future 

trends and autonomously optimizes irrigation, 

fertilization, and energy management to enhance crop 

yield and sustainability. 

3. Related Works 

J. P. S et al. [1] proposed an integrated Artificial 

Intelligence (AI) and Internet of Things (IoT)-based 

smart agriculture field monitoring and crop yield 

prediction system. Their work focuses on deploying 

distributed environmental sensors to collect soil and 

climatic parameters, which are processed using 

machine learning algorithms for yield prediction. The 

study highlights the effectiveness of combining real-

time data acquisition with predictive analytics to 

improve decision-making accuracy and enhance 

overall farm productivity. K. Sujatha et al. [2] 

presented an AI-assisted environmental parameter 

monitoring framework specifically designed for 

greenhouse farming. The authors emphasized 

intelligent analysis of plant growth parameters such 

as temperature, humidity, and soil conditions using 

AI models to optimize greenhouse environments. 

Their work demonstrates how AI-driven monitoring 

can automate climate control and resource 

management, thereby improving plant health and 

sustainable agricultural practices in controlled 

environments. A. N. P. J et al. [3] developed a real-

time IoT monitoring system aimed at empowering 

farmers with continuous environmental data access. 

The system integrates wireless sensor networks and 

cloud platforms to monitor soil moisture, 

temperature, and humidity. Although the primary 

focus was on real-time monitoring and remote 

accessibility, the study underlines the importance of 

scalable IoT architectures as a foundation for future 

predictive and optimization-based smart farming 

systems. U. Jaleel and M. Shrivastav [4] introduced 

an IoT-based smart agriculture framework for real-

time crop monitoring and yield prediction targeting 

sustainable farming. Their approach integrates sensor 

networks with data analytics techniques to forecast 

crop yield and support precision irrigation strategies. 

The study reinforces the need for combining 

monitoring and predictive modeling to improve water 

efficiency, crop productivity, and long-term 

agricultural sustainability. 

4. Existing System 

Existing smart agriculture systems primarily rely on 

Internet of Things (IoT)-based sensor networks for 

real-time monitoring of environmental parameters 

such as soil moisture, temperature, and humidity, 
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with limited predictive and optimization capabilities. 

Several studies have implemented IoT frameworks 

integrated with basic Artificial Intelligence (AI) 

models for crop monitoring and yield prediction [1], 

[4], while greenhouse-based AI-assisted 

environmental control systems focus mainly on 

parameter monitoring and regulation within 

controlled settings [2]. Additionally, real-time cloud-

connected monitoring platforms have been developed 

to provide remote access and data visualization for 

farmers [3]. However, these systems often lack a fully 

integrated framework that combines continuous 

monitoring, advanced prediction, and automated 

optimization for comprehensive decision-making in 

open-field agriculture. 

5. Proposed System  

The proposed system introduces an integrated AI-

driven prediction and optimization framework built 

upon an advanced Internet of Things (IoT) 

architecture to overcome the limitations identified in 

existing works [1]–[4]. Unlike conventional 

monitoring systems that primarily focus on real-time 

data acquisition, the proposed model incorporates 

intelligent forecasting using Artificial Intelligence 

(AI) and machine learning algorithms to predict soil 

conditions, climatic variations, crop health status, and 

yield outcomes. Furthermore, it integrates automated 

optimization techniques for irrigation scheduling, 

fertilizer management, and energy utilization to 

ensure efficient resource allocation. By combining 

continuous monitoring, predictive analytics, and 

autonomous control mechanisms within a unified 

platform, the system enhances precision agriculture 

practices, improves sustainability, and supports data-

driven decision-making for modern farming 

environments. The block diagram (Figure 1) 

illustrates the operation of the proposed system, In 

this IoT enabled AI prediction and optimization in 

smart agriculture system that autonomously 

implement for farming using with sensors 

6. System Design 

6.1.Architecture  

The proposed architecture follows a layered AIoT 

model consisting of sensing, communication, 

processing, prediction, optimization, and application 

layers. Environmental sensors deployed in the field 

collect real-time data and transmit it through the 

Internet of Things (IoT) communication network to 

an edge or cloud server. The processing layer 

performs data storage and preprocessing, after which 

the Artificial Intelligence (AI)-based prediction 

module analyzes the data to forecast environmental 

changes and crop conditions. An optimization engine 

then generates intelligent control decisions, which are 

executed through automated actuators, while farmers 

interact with the system via a web or mobile 

dashboard. 

 

 
Figure 1 Proposed Block Diagram 

 

6.2.6.2 Hardware Components 

The hardware setup includes environmental sensors 

such as soil moisture sensors, temperature and 

humidity sensors (DHT11/DHT22), soil pH sensors, 

light intensity sensors (LDR), rainfall sensors, and 

CO₂ sensors for continuous field monitoring. A 

microcontroller unit (ESP32/Arduino) acts as the 

central control node, interfacing with sensors and 

communication modules such as Wi-Fi, LoRa, or 

GSM for data transmission. Additional components 

include relay modules for pump control, solenoid 

valves for irrigation automation, a solar power 

module for sustainable energy supply, and optional 

edge computing units for local data processing. 

6.3.Software Requirements 

Tinkercad is a free, web-based program for IoT 

simulation , it drag-and-drop interface, allowing users 
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to simulate the connection between controllers and 

sensors. The software framework includes embedded 

programming for microcontrollers using Arduino 

IDE or similar platforms, along with cloud 

integration for data storage and analytics. AI and 

machine learning models are developed using Python 

with libraries such as TensorFlow, Keras, or Scikit-

learn for prediction tasks. A cloud platform 

(AWS/Azure/Firebase) manages databases and 

server-side processing, while a web or mobile 

application provides real-time visualization, alerts, 

and remote control capabilities. Data preprocessing, 

model training, optimization algorithms, and 

dashboard interfaces collectively ensure intelligent 

decision-making and system automation. 

7. Methodology 

The methodology begins with deploying 

environmental sensors across the agricultural field to 

continuously collect real-time data such as soil 

moisture, temperature, humidity, pH, and light 

intensity using an Internet of Things (IoT) 

framework. The collected data is transmitted to an 

edge or cloud server where preprocessing techniques 

such as data cleaning, normalization, and feature 

extraction are performed. Subsequently, Artificial 

Intelligence (AI)-based machine learning models are 

trained using historical and real-time datasets to 

predict soil conditions, crop health, and climatic 

variations. Based on the prediction results, 

optimization algorithms determine efficient irrigation 

schedules and resource allocation strategies. Finally, 

automated control units execute the optimized 

decisions, while farmers monitor system 

performance through a dashboard or mobile 

application, ensuring intelligent and sustainable farm 

management. 

A. Sensor Data Acquisition  

B. Data Processing 

C. AI Weather Prediction 

D. Smart Irrigation Control 

E. User Dashboard 

8. Results and Discussion 

The implemented AIoT-based monitoring system 

demonstrated significant improvements in irrigation 

efficiency, crop health prediction, and resource 

optimization. Using the Artificial Intelligence (AI)-

driven models integrated with the Internet of Things 

(IoT) framework, the system achieved accurate soil 

moisture forecasting and optimized water usage by 

reducing wastage. Experimental results indicate 

enhanced yield prediction accuracy and improved 

decision-making capability, supporting sustainable 

and precision-based agricultural practices. 

Conclusion 

The proposed AI-driven environmental monitoring 

and optimization system effectively integrates the 

IoT with AI to enhance precision agriculture 

practices. By combining real-time data acquisition, 

predictive analytics, and automated resource 

management, the system improves irrigation 

efficiency, crop yield accuracy, and overall 

sustainability. The framework supports intelligent 

decision-making, reduces operational costs, and 

provides a scalable solution for modern, climate-

resilient smart farming environments. 
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