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Abstract- Agriculture plays a major role in the Indian 

economy and is the primary source of livelihood for many 

people. However, farmers often face several challenges such 

as lack of proper crop guidance, fluctuating market prices, 

sudden weather changes, incorrect use of fertilizers, and 

limited access to modern digital tools. These problems can 

affect productivity and income. To address these issues, a 

smart web-based platform named FARMNET has been 

developed. 

 

FARMNET is designed to support farmers by 

providing multiple services in a single system. It offers crop 

recommendations based on farming needs, regular weather 

updates, fertilizer suggestions, basic disease identification 

guidance, current market rates, and expert assistance. By 

combining these features, the platform helps farmers make 

better farming decisions. 

 

The system is developed using technologies such as 

Node.js, Express.js, MongoDB Atlas, HTML, CSS, and 

JavaScript. It can also be integrated with a Spring Boot Java 

backend for advanced functionalities and future expansion. 

Farmers can create accounts, log in securely, save their data. 

 

I. INTRODUCTION 

 

The agricultural industry is currently experiencing 

rapid change due to rising demands from a growing global 

population; the increasing amount of climate volatility seen 

around the world; the demand for more sustainable ways of 

using natural resources [1], [2], [3]. Agriculture has 

traditionally depended on manual observations; however, 

many farmers do not have the necessary expertise to be able to 

use their own observational skills combined with the 

experience gained from other farmers to provide the necessary 

quality of product production and appropriate management of 

their resources over time [4]. As such, the lack of consistent 

production and performance related to agricultural practices 

has led to many farmers implementing technologically 

advanced forms of growing food, referred to as Agriculture 

4.0, which integrates the use of digital tools within their 

processes [5]. Modern day farming is now able to include 

various types of advanced technology such as the Internet of 

Things (IoT), Artificial Intelligence (AI), robotics, and data 

analytics to enable more efficient decision making and greater 

operational efficiency [6], [7],[8]. These technologies allow 

for continued monitoring of the environment, soil conditions 

and overall health of crops thus allowing farmers to make 

correct and timely decisions to support their farming activities. 

The use of technology has allowed farmers to increasingly use 

data to guide their decision-making, leading to more 

productive agriculture and decreased waste of resources and 

the negative impacts to the environment associated with poor 

agricultural practices. Despite these advances in technology, 

there are still significant barriers that impede many farmers 

from accessing these datasets or the technology available to 

utilise these advances. The major barriers include fragmented 

data sources; lack of appropriate access to technology for 

smallholder farmers and lack of integrated intelligent systems 

[11],[12]. There are also a number of ongoing issues 

preventing agricultural sustainability from being realised due 

to the improper application of fertilisers to land, pesticide 

over- application onto agricultural land, and inefficient supply 

chain systems impacting agricultural sustainability and food 

safety [13],[14]. 

 

The FARMNET platform is intended to fill the gap 

between agricultural technology and trical technology and 

provide a single source of information for farmers, 

agronomists and other involved parties allowing them to better 

inform their decisions. It incorporates a variety of different 

data sources as well as various intelligent tools so that it can 

assist farmers and agronomists in becoming more productive, 

sustainable and positively affect the entire agricultural 

ecosystem [21],[25]. 

 

II. LITERATURE SURVEY 

 

The agricultural sector has witnessed significant 

transformation with the integration of digital technologies, 

aiming to improve productivity, efficiency, and sustainability. 

The concept of smart agriculture, often referred to as 

Agriculture 4.0, incorporates technologies such as the artificial 

intelligence (AI), cloud computing, and data analytics to 

enhance farming practices [1], [2]. These technologies enable 

farmers to monitor environmental conditions, analyze crop 

performance, and make informed decisions, thereby reducing 

dependency on traditional experience-based methods [3]. 

 



IJSART - Volume 12 Issue 04 – APRIL 2026                                                                                    ISSN [ONLINE]: 2395-1052 
 

Page | 1370                                                                                                                                                                   www.ijsart.com 

 

Remote sensing has emerged as one of the most 

widely adopted techniques in modern agriculture. Vegetation 

indices, particularly the Normalized Difference Vegetation 

Index (NDVI), are extensively used to monitor crop health and 

detect variations in vegetation patterns [4],[5]. Platforms such 

as xFarm and OneSoil utilize satellite imagery and NDVI-

based analytics to provide real-time insights into field 

conditions [6], [7]. These systems help farmers identify stress 

zones, optimize resource allocation, and improve crop yield 

through precision farming techniques. Additionally, the use of 

Geographic Information Systems (GIS) enhances spatial 

analysis, allowing better visualization and management of 

agricultural land [8]. 

 

Soil monitoring and management have also been a 

key focus area in agricultural research. Systems like CropX 

employ IoT-based soil sensors to collect real-time data on 

parameters such as soil moisture, temperature, and nutrient 

levels [9]. This data is analyzed to provide recommendations 

for irrigation and fertilization, leading to improved resource 

efficiency and reduced wastage. Similarly, Climate FieldView 

integrates soil data with satellite and weather information to 

deliver comprehensive analytics for crop management [10]. 

These platforms highlight the importance of combining 

multiple data sources to improve decision-making. Despite the 

advancements in smart agriculture technologies, several 

challenges remain. Most existing platforms are designed to 

address specific aspects of farming, such as soil monitoring, 

weather forecasting, or crop health analysis, rather than 

offering a unified solution [16], [17]. The lack of 

interoperability between different systems and data sources 

creates fragmentation, making it difficult for farmers to access 

all required information in one place. Additionally, the high 

cost of IoT devices, dependency on stable internet 

connectivity, and limited technical knowledge among farmers 

hinder the adoption of these technologies, especially in 

developing regions [18]. 

 

Furthermore, many platforms focus primarily on data 

visualization rather than providing actionable 

recommendations. While farmers can access information, they 

may still face difficulties in interpreting the data and making 

effective decisions. This highlights the need for intelligent 

decision support systems that can transform raw data into 

meaningful and practical guidance [19]. 

 

To overcome these limitations, recent research has 

emphasized the development of integrated smart farming 

platforms that combine multiple technologies into a single 

system [20], [21]. Such platforms aim to provide end-to-end 

solutions, including data collection, analysis, and 

recommendation generation. The integration of AI, IoT, and 

cloud-based services enables real-time monitoring and 

predictive analytics, improving overall system efficiency and 

usability [22], [23]. 

 

III. RELATED WORK - INTEGRATION OF SMART 

AGRICULTURE 

 

Numerous digital agriculture solutions have emerged 

to enhance contemporary farming practices with data-based 

technology. Commercial solutions such as xFarm, CropX, 

Climate FieldView and OneSoil help improve farm 

management processes by merging environmental monitoring, 

crop data analytics and decision-support systems [13], [14], 

[15], [16]. With the use of both historical and real-time data, 

these platforms enable farmers to assess field conditions and 

optimize inputs for their farm operations. 

 

The most common data collection technique used by 

these systems is through the application of vegetation indices, 

specifically the Normalized Difference Vegetation Index 

(NDVI) which is derived from satellite or drone images to 

check the health or growth patterns of crops. In addition to 

using Vegetation Indices to assess the health of crops, Farm 

has integrated weather forecasting and weather visualization 

capabilities to assist with planning and risk assessment [13]. 

 

Using soil sensors, CropX provides farmers with 

accurate irrigation and fertilization recommendations leading 

to increased resource efficiencies [14]. Climate FieldView's 

capabilities allow the verification of crop production at both 

the satellite and field levels throughout a growing season, 

while the focus of OneSoil is to provide real-time NDVI 

analysis to create actionable insights for farmers [15], [16]. 
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IV. METHODOLOGY 

 

The FARMNET system is developed as an integrated 

smart agriculture platform that combines multiple data sources 

and intelligent techniques to support farmers in making 

informed decisions. The methodology follows a systematic 

approach involving data collection, preprocessing, analysis, 

and decision support. 

 

Initially, the system gathers data from various 

heterogeneous sources to ensure comprehensive agricultural 

insights. Weather-related information such as temperature, 

humidity, and rainfall is obtained through external APIs, while 

soil data including moisture levels, pH, and nutrient content is 

collected either through IoT sensors or manual user input. In 

addition, satellite-based data such as the Normalized 

Difference Vegetation Index (NDVI) is utilized to monitor 

crop health and detect variations in vegetation. Market-related 

information, including current crop prices, is also integrated 

into the system, along with user-provided inputs such as 

location and crop details. 

 

Once the data is collected, it undergoes preprocessing 

to improve quality and consistency. This involves handling 

missing or inconsistent values, normalizing data from different 

sources, and converting raw inputs into structured formats 

suitable for analysis. Noise reduction techniques are also 

applied to ensure the reliability of sensor and satellite data. 

 

Following preprocessing, the system performs data 

analysis using a combination of rule-based logic and 

intelligent models. Crop recommendations are generated based 

on soil and weather conditions, while machine learning 

techniques are employed for tasks such as disease prediction 

and yield estimation. NDVI-based analysis is used to evaluate 

crop health, and trend analysis is applied to understand market 

price fluctuations. These analytical processes enable the 

transformation of raw data into meaningful insights. 

 

The processed information is then delivered through 

a decision support system that provides actionable 

recommendations to farmers. These include suggestions for 

crop selection, irrigation scheduling, fertilizer usage, early 

disease detection, and optimal market selling strategies. The 

goal is to enhance productivity while minimizing risks and 

resource wastage. 

 

The FARMNET platform is implemented as a web-

based system with a user-friendly interface, enabling easy 

access for farmers, experts, and administrators. The backend 

manages data processing, API integration, and system logic, 

while a database stores user information and historical 

agricultural data. Role-based access ensures efficient system 

operation and personalized user experiences. 

 

Furthermore, the system supports continuous 

monitoring and feedback, allowing real-time updates and 

improvements in recommendations. By integrating multiple 

technologies into a unified framework, FARMNET provides a 

scalable and efficient solution for modern agriculture, 

promoting sustainable and data-driven farming practice 

 

 
Fig 1. Conceptual Architecture of FARMNET 

 

V. SOFTWARE AND TOOLS USED 

 

The FARMNET platform is developed using a 

combination of modern software technologies and tools to 

ensure reliability, scalability, and efficient data processing for 

smart agriculture applications. The system follows a web-

based architecture, enabling users such as farmers, agricultural 

experts, and administrators to access services through both 

desktop and mobile devices. The frontend of the application is 

built using HTML, CSS, and JavaScript, which provide a 

responsive and user-friendly interface. 

 

These technologies are responsible for rendering 

dashboards, visualizing agricultural data, and enabling user 

interaction with system features such as crop 

recommendations, weather updates, and market insights. 

 

The backend of FARMNET is designed to handle 

core system functionalities, including data processing, 

business logic execution, and communication with external 

services. Technologies such as Java (with frameworks like 

Spring Boot) or Node.js are utilized to develop robust server-

side components. The backend manages API calls, processes 

incoming data from multiple sources, and generates 
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appropriate responses for the frontend. It also ensures secure 

authentication, role-based access control, and efficient 

handling of concurrent user requests. 

 

For data storage, FARMNET uses a relational 

database management system such as MySQL or PostgreSQL. 

The database is structured to store various types of data, 

including user information, crop details, soil parameters, 

weather records, satellite-derived indices, and market prices. 

Efficient database design and indexing techniques are applied 

to enable fast data retrieval and support analytical operations. 

Additionally, logging mechanisms are implemented to track 

system performance and user activities. 

 

To enhance system capabilities, FARMNET 

integrates several external APIs and third-party services. 

Weather APIs are used to obtain real-time and forecasted 

environmental data, which is essential for irrigation planning 

and crop management. Market APIs provide up-to-date 

pricing information, enabling farmers to make better selling 

decisions. Remote sensing data, including vegetation indices 

such as NDVI, is incorporated through satellite data providers 

to monitor crop health and detect anomalies in the field. 

 

The platform also incorporates data analytics and 

machine learning tools to improve decision-making. Libraries 

such as Python-based frameworks (e.g., Pandas, Scikit-learn) 

or Java- based ML tools can be used for tasks such as disease 

prediction, yield estimation, and pattern recognition. These 

tools analyze historical and real-time data to generate 

intelligent recommendations. In addition, rule-based systems 

are implemented to provide quick and interpretable 

suggestions based on predefined agricultural knowledge. 

 

For development and deployment, integrated 

development environments (IDEs) such as Visual Studio 

Code, IntelliJ IDEA, or Eclipse are used to write and manage 

code efficiently. Version control systems like Git and 

platforms such as GitHub are employed to track changes, 

manage collaboration, and maintain code integrity. The 

application can be deployed on cloud platforms or local 

servers, ensuring accessibility and scalability. Tools for 

testing, debugging, and performance monitoring are also used 

to maintain system reliability. 

 

Overall, the integration of frontend technologies, 

backend frameworks, databases, APIs, and analytical tools 

enables FARMNET to function as a comprehensive and 

intelligent agricultural platform. This combination of software 

and tools supports real-time data processing, enhances user 

interaction, and facilitates data-driven decision-making, 

thereby contributing to improved agricultural productivity and 

sustainability. 

 

VI. PROPOSED SYSTEM 

 

The proposed system, FARMNET, is designed as a 

comprehensive and integrated smart agriculture platform that 

leverages modern web technologies, data analytics, and 

intelligent decision-making techniques to support farmers in 

improving productivity and sustainability. The primary 

objective of the system is to bridge the gap between traditional 

farming practices and advanced digital solutions by providing 

a unified platform that combines multiple agricultural services 

into a single ecosystem. 

 

FARMNET follows a modular and layered 

architecture that ensures scalability, flexibility, and efficient 

data flow across the system. The platform enables interaction 

among multiple stakeholders, including farmers, agricultural 

experts, and system administrators, through a centralized web-

based interface. This interface is designed with simplicity and 

usability in mind, allowing users with minimal technical 

expertise to access critical information such as crop 

recommendations, soil analysis results, weather forecasts, and 

market trends. The system ensures accessibility across various 

devices, including smartphones and desktops, thereby 

enhancing its usability in rural and remote areas. 

 

At the data acquisition level, FARMNET integrates 

information from diverse and heterogeneous sources to 

provide a holistic view of the agricultural environment. 

Weather data is obtained through reliable external APIs, which 

provide real-time and forecasted information such as 

temperature, humidity, and rainfall. Soil-related data is 

collected either through IoT-based sensors or manual input 

provided by farmers, including parameters such as soil 

moisture, pH levels, and nutrient composition. In addition, 

satellite-based remote sensing data is utilized to derive 

vegetation indices such as the Normalized Difference 

Vegetation Index (NDVI), which plays a critical role in 

monitoring crop health and identifying stress conditions. 

Market-related data, including crop prices and demand trends, 

is also incorporated into the system to assist farmers in making 

economically beneficial decisions. 
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Fig 2. Proposed System of FARMNET 

 

Once the data is collected, it is transmitted to the 

backend system, where preprocessing and validation 

operations are performed. This stage involves cleaning the 

data, handling missing values, normalizing inputs from 

different sources, and transforming raw data into structured 

formats suitable for analysis. Efficient data management 

techniques are employed to store this information in a 

relational database, ensuring quick retrieval and long-term 

storage of historical records. The availability of historical data 

further enhances the system’s ability to perform trend analysis 

and predictive modeling. 

 

Furthermore, FARMNET supports continuous 

monitoring and real-time updates, ensuring that users receive 

the most recent and relevant information. The system is 

designed to be scalable, allowing the integration of additional 

features such as advanced machine learning models, mobile 

applications, and expanded IoT capabilities in the future. 

Feedback mechanisms are also incorporated to improve 

system performance over time by learning from user 

interactions and outcomes. 

 

Overall, the proposed FARMNET system represents 

a significant advancement in the field of smart agriculture by 

integrating multiple technologies into a cohesive platform. It 

not only enhances decision-making and resource utilization 

but also promotes sustainable farming practices. By providing 

real- time insights, predictive analytics, and user-friendly 

interfaces, FARMNET empowers farmers to adopt data-driven 

approaches, ultimately contributing to increased productivity, 

reduced risks, and improved agricultural efficiency. 

 

 

 

VII. FUTURE SCOPE 

 

The FARMNET platform presents a strong 

foundation for the development of intelligent and integrated 

smart agriculture systems; however, there are several 

opportunities for further enhancement and expansion. One of 

the primary areas for future improvement is the integration of 

advanced machine learning and deep learning models to 

enhance the accuracy and reliability of predictions. By 

incorporating more sophisticated algorithms, the system can 

provide improved crop yield estimation, disease classification, 

and personalized recommendations based on historical and 

real-time data. 

 

Another important direction for future work is the 

expansion of IoT-based infrastructure. While the current 

system supports soil data collection through sensors and 

manual inputs, the inclusion of a wider range of IoT devices 

such as humidity sensors, temperature sensors, and automated 

irrigation systems can enable fully automated farm 

management. This would allow real-time monitoring and 

control of agricultural operations, reducing manual effort and 

increasing efficiency. 

 

The development of a dedicated mobile application is 

also a significant area for future enhancement. A mobile-based 

platform would improve accessibility for farmers, especially 

in rural areas where mobile devices are more commonly used 

than computers. Features such as voice-based interaction, 

regional language support, and offline functionality can 

further enhance usability and adoption among farmers with 

limited technical knowledge. 

 

In addition, the integration of advanced remote 

sensing technologies and Geographic Information Systems 

(GIS) can provide more detailed and accurate analysis of 

agricultural fields. 

 

High-resolution satellite imagery and drone-based 

data collection can be utilized to monitor crop conditions at a 

granular level, enabling precise identification of problem areas 

and targeted interventions. This would further strengthen the 

system’s ability to support precision agriculture. 

 

Another potential improvement is the incorporation 

of blockchain technology for secure and transparent data 

management. Blockchain can be used to ensure the 

authenticity of agricultural data, improve traceability in the 

supply chain, and build trust among stakeholders such as 

farmers, buyers, and government agencies. This can also 

facilitate fair pricing and reduce fraud in agricultural 

transactions. 
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The FARMNET platform can also be extended to 

include advanced market intelligence features, such as demand 

forecasting, price prediction using AI models, and direct 

farmer-to-buyer communication systems. This would 

empower farmers to make better economic decisions and 

reduce dependency on intermediaries. Integration with 

government agricultural schemes and databases can further 

enhance the system by providing farmers with access to 

subsidies, policies, and support programs. 

 

Scalability and adaptability are also key areas for 

future development. The system can be extended to support 

multiple regions with different climatic and soil conditions by 

incorporating region-specific models and datasets. This would 

make FARMNET a globally applicable solution. Additionally, 

continuous feedback mechanisms and data- driven 

improvements can be implemented to enhance system 

performance over time. 

 

Overall, the future scope of FARMNET lies in 

transforming it into a fully automated, intelligent, and scalable 

smart agriculture ecosystem. By incorporating advanced 

technologies, improving accessibility, and expanding system 

capabilities, FARMNET has the potential to significantly 

contribute to the modernization of agriculture, increase 

productivity, and promote sustainable farming practices. 

 

VIII. RESULT 

 

The FARMNET system was successfully designed, 

developed, and implemented as an advanced web-based 

platform aimed at improving decision-making in agriculture. 

The platform integrates multiple essential services such as 

crop recommendation , real-time weather forecasting , 

fertilizer and soil guidance, and live market price updates into 

a single, unified system. This integration significantly reduces 

the need for farmers to depend on multiple sources of 

information and provides a centralized solution for their daily 

agricultural needs. 

 

The results obtained from system testing and 

practical implementation demonstrate that FARMNET 

performs efficiently and delivers accurate, reliable, and timely 

information. The system exhibits high usability, allowing 

farmers with minimal technical knowledge to easily navigate 

and utilize its features without difficulty. Additionally, the 

platform ensures reliability by maintaining stable performance 

even under varying usage conditions. The response time of the 

system is fast, and the data presented is clear and easy to 

understand. 

 

FARMNET also helps farmers in making informed 

decisions related to crop selection, proper fertilizer usage, and 

optimal selling time based on market trends. This reduces the 

risks associated with unpredictable weather conditions and 

fluctuating market prices. As a result, farmers can improve 

their productivity and increase their overall profitability. 

 

Furthermore, the platform promotes the adoption of 

digital technology in agriculture, encouraging farmers to shift 

towards smart farming practices. It also minimizes incorrect 

farming practices by providing accurate guidance and 

recommendations. 

 

Overall, the FARMNET project successfully 

achieves its objective of digitalizing agricultural support 

systems, making farming more efficient, data-driven, cost-

effective, and accessible for modern farmers. 

 

 
 

 
 

IX. DISCUSSION AND CONCLUSION 

 

Agriculture continues to play a vital role in sustaining 

human life and supporting economies, yet it faces increasing 

challenges due to climate change, resource limitations, and the 

growing demand for higher productivity. Traditional farming 

methods, which rely heavily on experience and manual 

practices, are often unable to address these modern challenges 
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effectively. Farmers frequently struggle with unpredictable 

weather conditions, inefficient use of water and fertilizers, 

delayed disease detection, and limited access to reliable 

market information. These issues highlight the urgent need for 

smart and technology-driven solutions that can simplify 

decision- making and improve overall farming efficiency. 

 

The FARMNET project has been developed as a 

comprehensive attempt to address these challenges by 

integrating multiple agricultural services into a single, unified 

platform. By combining data from diverse sources such as 

weather APIs, soil inputs, satellite imagery, and market 

databases, the system provides farmers with a holistic view of 

their farming environment. This integration allows for more 

accurate analysis and enables the generation of meaningful 

insights that support better planning and decision-making. 

 

A key strength of FARMNET lies in its ability to 

transform raw data into practical and actionable 

recommendations. Instead of simply presenting information, 

the system guides farmers in selecting suitable crops, 

managing irrigation and fertilizers, detecting diseases at an 

early stage, and making informed market decisions. This shift 

from data presentation to decision support significantly 

enhances the usefulness of the platform in real-world 

scenarios. The inclusion of intelligent techniques, such as rule-

based systems and basic machine learning models, further 

strengthens the system’s capability to provide reliable and 

timely suggestions. 

 

Another important aspect of FARMNET is its focus 

on usability and accessibility. The system is designed with a 

simple and intuitive interface, ensuring that farmers with 

limited technical knowledge can easily interact with it. The 

role-based structure, which includes farmers, experts, and 

administrators, promotes collaboration and ensures that users 

can benefit from both automated insights and expert guidance. 

By bringing multiple stakeholders together on a single 

platform, FARMNET creates a more connected and efficient 

agricultural ecosystem. 

 

In addition to improving productivity, the system also 

contributes to sustainable farming practices. By optimizing the 

use of resources such as water, fertilizers, and pesticides, 

FARMNET helps in reducing environmental impact while 

maintaining crop quality. Early warning systems and real- 

time alerts enable farmers to respond quickly to potential 

risks, minimizing losses and improving overall farm 

management. The inclusion of market insights further 

empowers farmers to make better financial decisions, thereby 

enhancing their economic stability. 

 

Furthermore, the modular and scalable design of 

FARMNET ensures that it can be expanded and adapted to 

meet future requirements. The system can incorporate 

advanced technologies such as deep learning, IoT automation, 

and mobile-based solutions to further enhance its capabilities. 

This flexibility makes FARMNET not only a solution for 

current challenges but also a foundation for future innovations 

in smart agriculture. 

 

In conclusion, the FARMNET platform demonstrates 

how the integration of modern technologies can transform 

agriculture into a more efficient, intelligent, and sustainable 

sector. By providing real-time insights, actionable 

recommendations, and a user-friendly interface, the system 

empowers farmers to adopt data-driven practices and improve 

their overall productivity. 
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