ﬂa VIRIS: International Journal of Innovative Research in Information Security E-ISSN: 2349-7017
Volume 12, Issue 03, March 2026 P-ISSN: 2349-7009
IJIRIS https://www.ijiris.com/archives

https://doi.org/10.26562/ijiris.2025.v1203.04

AGROSMART:AI Powered Smart Farming Sy@

Narmada S B
Assistant Professor, Department of Information Technology, .
Sengunthar Engineering College (Autonomous), Tiruchencode,India

I
/ |

. ) Check for
sbnarmada.it@scteng.co.in | updates
https://orcid.org/0009-0003-1797-2711 ﬂ
Sandeep Ravidas,Nitish Kumar,Rahul Kumar,Navaneethan.S
Department of Information Technology, &

xxxxx

Sengunthar Engineering College (Autonomous), Tiruchencode, India
Sd118050@gmail.com, nitishkumarwrs01@gmail.com , smilelyrahulkumar@gmail.com [=]
navaneethans0203@gmail.com

Publication History

Manuscript Reference No: NIRIS/RS/Vol.12/Issue03/ISMR26.MRIS10083

Research Article Open Access| Double-Blind Peer-Reviewed| Article ID: NIRIS/RS/Vol.12/1ssue03/ISMR26.MRIS10083
Received: 31, January 2026, Revised: 14, February 2026, Accepted: 17, March 2026, Published Online: 25,March 2026.
https://www.ijiris.com/volumes/Vol12/iss-03/04.1ISMR26.MRIS10083.pdf

Article Citation: Narmada,Sandeep,Nitish,Rahul,Navaneethan(2026), AGROSMART: Al Powered Smart Farming
System,lIRIS: International Journal of Innovative Research in Information Security,Volume 12, Issue 03 of 2026 pages 102-
105 Doi:> https://doi.org/10.26562/ijiris.2026.v1203.04

BibTeX Key:Narmada@2026AGROSMART

HIRIS papers should be cited as VIRIS (International Journal of Innovative Research in Information Security, AM Publications,
India 2026, ISSN 2349-7017, https://doi.org/10.26562/ijiris.2026.v1203.04 The journal’s official abbreviation is NIRIS.

Orrcid: https://orcid.org/0009-0004-9398-7488

Copyright®2026 copyright by the authors. This article is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

Abstract: AgroSmart is a comprehensive Al-powered smart farming system designed to enhance agricultural productivity
and decision-making for farmers.The system leverages artificial intelligence, machine learning, and real-time data integration
to improve crop management and reduce agricultural risks. Developed using modern web technologies with an Al-driven
backend, AgroSmart ensures scalability, accuracy, and efficient data processing. The platform incorporates intelligent
modules such as image-based crop disease detection using Convolutional Neural Networks (CNN), real-time weather
forecasting through API integration, and a smart recommendation system for crop care. Farmers can upload images of
crops, receive instant disease identification results, and get actionable insights for treatment and prevention. Additionally,
AgroSmart provides a knowledge hub and chatbot support to assist farmers with agricultural queries, ensuring accessibility
and ease of use. By digitizing and integrating various farming processes into a unified system, AgroSmart minimizes manual
effort, enhances productivity, and promotes sustainable farming practices.

Keywords: Artificial Intelligence, Smart Farming, Crop Disease Detection, Machine Learning, Convolutional Neural
Networks (CNN),Weather Forecasting, Precision Agriculture, 10T, Agricultural Analytics, Decision Support System

1.INTRODUCTION

Agriculture plays a vital role in sustaining the global economy, yet farmers continue to face challenges such as crop diseases,
unpredictable weather conditions, and inefficient resource management. Traditional farming practices rely heavily on
verification processes to maintain data integrity and prevent unauthorized usage. Al-based crop disease detection systems
have gained prominence due to their ability to analyze plant images and identify diseases with high accuracy. Convolutional
Neural Networks (CNN) have been widely used in agricultural research for image classification tasks, providing reliable
and fast results. Additionally, the use of 10T devices and sensors has enabled continuous monitoring of environmental
conditions such as soil moisture, temperature, and humidity. secure authentication mechanisms to ensure that only
authorized users can access the platform and its features. The system supports user login. The authenticity and reliability of
crop data, image inputs, and generated results is essential for building trust among users. With the increasing use of Al-
driven platforms, maintaining data integrity has become a key requirement. Advanced systems incorporate secure data
validation and controlled access mechanisms to ensure that the information used for analysis is accurate and unaltered. In
Al-based crop disease detection, it is important that the uploaded images and corresponding results are handled securely
to prevent misuse or incorrect interpretations. Reliable data processing ensures that farmers receive accurate
recommendations based on genuine inputs.

1.1 CROP MONITORING AND DISEASE DETECTION

Crop monitoring is a critical aspect of modern agriculture to ensure healthy plant growth and maximize yield. AgroSmart
introduces an Al-based crop monitoring system that enables farmers to detect plant diseases at an early stage using image
processing techniques. By leveraging Convolutional Neural Networks (CNN), the system analyzes images of crop leaves
uploaded by users and accurately identifies potential diseases
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1.2 REAL-TIME WEATHER MONITORING

Real-time data plays a crucial role in modern agriculture for making accurate and timely decisions. AgroSmart incorporates
weather monitoring and location-based insights to provide farmers with precise environmental information relevant to
their farming region. By integrating weather APIs and location services, the system delivers real-time updates on
temperature, humidity, rainfall, and other climatic conditions.

1.3 SECURITY AND USER AUTHENTICATION

System security and user authentication are essential for protecting sensitive agricultural data and ensuring reliable system
access.AgroSmart incorporates

1.4 ROLE-BASED ACCESS AND USER MANAGEMENT

Role-based access is an important feature in AgroSmart to ensure secure and organized system usage. The platform
provides different access levels based on user roles, such as administrators and farmers. Administrators are responsible for
managing the system, monitoring data, and maintaining overall functionality, while farmers use the platform to upload crop
images, view analysis results, and access recommendations.

2. LITERATURE REVIEW
Agriculture has significantly evolved with the integration of modern technologies such as Artificial Intelligence, Machine
Learning, and 10T. Crop monitoring and disease detection are critical factors in improving agricultural productivity and
reducing losses. Several research studies have focused on applying image processing and deep learning techniques to
identify plant diseases at early stages.
2.1 ADVANCEMENTS IN SMART FARMING AND AI-BASED AGRICULTURAL TECHNOLOGIES
Recent advancements in smart farming technologies have significantly improved agricultural practices through the
integration of Artificial Intelligence (Al), Machine Learning (ML), and loT-based solutions. These technologies enable real-
time monitoring, data-driven decision-making, and automation of critical farming activities.
2.2 ENHANCING CROP MONITORING AND AGRICULTURAL DECISION-MAKING
Enhancing crop monitoring and decision-making is essential for improving agricultural productivity and sustainability.
Traditional farming methods rely on manual observation, which can lead to delays in identifying crop health issues and
inefficient use of resources. Recent advancements in Artificial Intelligence (Al) and data analytics have enabled more
accurate and timely monitoring of crops. Al-based systems, particularly those using Convolutional Neural Networks
(CNN), have proven effective in detecting plant diseases through image analysis. These systems allow farmers to quickly
identify issues and take corrective actions before significant damage occurs. Additionally, the integration of real-time
weather data further supports decision-making by providing insights into environmental conditions that directly impact
crop growth.
2.3 USER AUTHENTICATION AND SECURE DATA MANAGEMENT IN SMART FARMING SYSTEMS
User authentication and secure data management are critical components in modern smart farming systems to ensure
data privacy and system reliability. With the increasing use of digital platforms in agriculture, protecting sensitive
information such as crop data, analysis results, and user details has become essential. Recent advancements in secure
access control mechanisms have enabled systems to restrict unauthorized access and maintain data integrity.
Authentication methods such as secure login systems and controlled user access ensure that only authorized individuals
can interact with the platform. Additionally, role-based access control helps in defining user permissions, improving system
organization and security.
2.4 SECURE DATA HANDLING AND TRUSTWORTHY AI-BASED ANALYSIS
Secure data handling is a crucial aspect of modern smart farming systems, as they rely heavily on digital data for analysis
and decision-making. Ensuring AgroSmart integrates Al-based disease detection, real-time weather analysis, and intelligent
farming recommendations into a unified platform, ensuring accuracy, reliability, and ease of use.
2.5 CONSOLIDATING LITERATURE INSIGHTS FOR AGROSMART’S DEVELOPMENT
The analysis of existing literature highlights the significant advancements in smart farming technologies, particularly in areas
such as Al-based crop disease detection, real-time weather monitoring, and data-driven agricultural decision-making. These
studies demonstrate the effectiveness of machine learning models and 0T systems in improving farming efficiency and
productivity.

3.EXISTING SYSTEM

Traditional farming systems rely heavily on manual observation, periodic field visits, and experience-based decision-making.
These conventional methods often involve handwritten notes, physical inspection records, and disjointed digital tools that
lack coordination. Such approaches are prone to delays, inaccuracies, and misinterpretations, especially when dealing with
large agricultural fields or multiple crop varieties. Existing digital solutions in agriculture typically address isolated problems
such as weather forecasting, soil monitoring, or basic plant identification. However, these tools often operate independently
and do not integrate intelligent disease detection, real-time environmental insights, and smart recommendations into a
unified platform. This fragmentation results in inconsistent data, limited decision-making capabilities, and increased time
spent switching between applications.

4. PROPOSED SYSTEM
to overcome the limitations of existing agricultural support systems, we propose AgroSmart, an Al-powered smart farming
solution designed to improve crop health monitoring, optimize decision-making, and support farmers with real-time
insights.
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4.1AI-BASED CROP ANALYSIS AND SMART DECISION SUPPORT

AgroSmart provides a unified digital platform for analyzing crop health using Al-driven image processing and machine
learning techniques. Farmers can upload crop images, which are processed in real time to detect potential diseases and
abnormalities. The system leverages trained deep-learning models to ensure high accuracy, reducing the likelihood of
misdiagnosis and enabling timely intervention.

4.2 REAL-TIMEWEATHER MONITORING AND LOCATION-BASED FARM INSIGHTS

AgroSmart integrates real-time weather monitoring and location-based data analysis to support accurate and timely
agricultural decision-making. By utilizing GPS services and weather APIs, the system provides farmers with precise
information about temperature, humidity, rainfall, and other environmental factors specific to their geographical region.This
ensures that the recommendations and alerts generated by the platform are context-aware and highly relevant to the
user’s farm location.

4.3 ROLE-BASED AUTHENTICATION AND SECURE ACCESS MANAGEMENT

AgroSmart utilizes a Role-Based Access Control (RBAC) framework to manage user permissions and ensure secure
system operation. The platform defines separate access levels for administrators and farmers, allowing each user to
interact only with features relevant to their role. Administrators oversee system management, data monitoring, and
maintenance, while farmers access crop analysis, weather insights, and personalized recommendations. To enhance security,
AgroSmart incorporates strong authentication mechanisms, ensuring that only verified users can access sensitive
agricultural data and system functionalities. secure data management mechanisms create a sustainable and scalable
foundation for modern agriculture. Key expected outcomes include:By identifying diseases early, providing weather-based
alerts, and guiding farmers with actionable recommendations, AgroSmart helps increase crop yield and overall farm
productivity. Historical data collected by the platform enables multi-season trend analysis, helping farmers understand
recurring disease patterns, crop performance, and climate influences.

4.4 SEAMLESS INTEGRATION AND USER-FRIENDLY EXPERIENCE

AgroSmart is designed with a strong emphasis on seamless integration and ease of use to support farmers and
administrators across diverse environments. The systemintegrates efficiently with cloud-based services to ensure reliable
data storage, fast access, and scalable performance. Through API-based connectivity, AgroSmart brings together Al analysis,
weather data, and user information into a unified and coherent platform.

4.5 ADVANCED REPORTING AND DATA ANALYTICS

AgroSmart integrates advanced data analytics capabilities to provide farmers and administrators with actionable insights
derived from crop analysis and environmental data. The platform compiles historical crop images, disease detection results,
and weather patterns to generate meaningful trends and performance indicators. These analytics help users understand
recurring issues, seasonal disease patterns, and crop growth behavior under varying environmental conditions.

4.6 EXPECTED OUTCOMES AND BENEFITS

The implementation of AgroSmart is expected to provide significant benefits to farmers, agricultural stakeholders, and
digital farming ecosystems. The platform enhances productivity, accuracy, and decision-making through the following key
outcomes: Al-based disease detection and real-time weather insights ensure that farmers receive precise and reliable
information for crop management. By analyzing leaf images instantly, AgroSmart helps farmers identify diseases in their
initial stages, reducing crop loss and improving yield quality. Intelligent recommendations and predictive insights support
farmers in planning irrigation, fertilizer application, and pest control more effectively. Role-based access and secure
authentication protect user data and ensure that agricultural information is handled responsibly.

4.7 ADDITIONAL OUTCOMES AND LONG-TERM BENEFITS

The deployment of AgroSmart is expected to deliver substantial long-term advantages that go beyond immediate
improvements in crop monitoring and monitoring of fields with minimal manual effort. To strengthen data security and
transparency, blockchain technology can be explored for tamper-proof storage of crop analysis records and transaction
logs. Future work may also include market price prediction, supply chain integration, and farmer community networks to
support end-to-end agricultural decision-making. Continuous refinements based on user feedback will ensure that
AgroSmart evolves into a comprehensive, intelligent, and scalable smart farming ecosystem capable of supporting diverse
agricultural sectors. Manual observation and experience, which often lead to delayed decision-making, reduced productivity,
and increased crop losses.

4.8 OVERALL IMPACT AND FUTURE POTENTIAL OF AGROSMART

The implementation of AgroSmart is expected to significantly transform traditional agricultural practices by integrating Al-
driven analysis with real-time environmental insights. The platform enhances decision-making accuracy, reduces dependency
on manual observation, and empowers farmers with accessible digital tools. AgroSmart’s expected advantages include: Al-
processed crop images and weather-linked insights ensure that all analysis is accurate, consistent, and free from manual
interpretation errors. Real-time alerts, disease detection, and intelligent recommendations support informed actions,
reducing uncertainty and improving crop outcomes. Role-based authentication protects private farming data and ensures
that system interactions remain secure and well-organized. Recommendations aligned with agronomical standards help
farmers adopt sustainable and scientifically supported methods.
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5. CONCLUSION

The development of AgroSmart addresses the limitations of traditional farming practices by integrating advanced
technologies such as Al-based crop disease detection, real-time weather monitoring, and intelligent decision support. The
platform enhances the accuracy, efficiency, and reliability of agricultural processes, providing farmers with timely insights
and actionable recommendations. Through secure data management, role-based access control, and a user-friendly
interface, AgroSmart ensures that sensitive agricultural data is protected while remaining easily accessible to authorized
users. By automating critical tasks such as disease identification, environmental monitoring, and crop advisory generation,
AgroSmart significantly reduces manual effort and minimizes the risk of human error. The system promotes sustainable
farming practices by optimizing resource usage and supporting informed decision-making. Furthermore, its modular and
scalable architecture enables future expansion, allowing integration of additional smart farming capabilities such as soil
analysis, loT sensor data, and market forecasting.

6. FUTURE WORK
While AgroSmart offers a strong foundation for Al-driven crop monitoring and smart farming support, several
enhancements can be implemented in future versions to improve accuracy, automation, and scalability. Integrating advanced
Machine Learning (ML) and Deep Learning (DL) models can further enhance disease classification, enable multi-crop
support, and improve prediction accuracy using larger, diverse datasets. Predictive models can also be introduced to
forecast pest outbreaks, disease spread, and yield performance based on historical data and weather trends. Future
iterations can incorporate loT-enabled soil and environmental sensors to capture real-time soil moisture, nutrient levels,
and microclimate conditions. This will allow AgroSmart to deliver more granular and precise recommendations, supporting
precision agriculture. Drone-based image capture and remote sensing technologies can also be integrated to enable large-
scale
REFERENCES
1. X.Zhang, M.Wang, and L.Chen,“Deep Learning Approaches for Plant Disease Detection Using Leaf Images,” Computers
and Electronics in Agriculture, vol. 208, 2023, pp. 1-14.
2. R.Tripathi and S.Verma, “Al-Enabled Decision Support Systems for Smart Farming,” IEEE Access, vol. 11, 2023, pp.
145820-145834.
3. PKumar and A.S.Rao, “Role of Convolutional Neural Networks in Agricultural Image Classification,” Journal of Smart
Agriculture, vol. 9, no. 2, 2024, pp. 78-95.
4. S.Banerjee and T.Das, “loT-Driven Weather Monitoring Systems for Precision Agriculture,” Sensors, vol. 24, no. 5, 2024,
pp. 1201-1215.
5. Supabase Documentation, “Database and Authentication Services for Modern Applications,” Supabase Technical
Reports, 2023.
6. Google Developers,“Flutter Toolkit for Cross-Platform Mobile Development,” Google Developer Guide, 2023.
7. |EEE Standards Association, “Guidelines for Al and Data Management in Smart Agriculture,” I[EEE Standards Association
IEEE Standard 3021-2024, 2024.
8. J.Patel and S.Khanna, “Real-Time Weather Forecasting APIs and Their Impact on Crop Management,” International
Journal of Agricultural Informatics, vol. 12, no. 1, 2023, pp. 44-59.
9. L.Gomez and R. Silva,“Machine Learning—Driven Prediction Models for Crop Yield Optimization,” Artificial Intelligence
in Agriculture, vol. 10, 2024, pp. 90-108.

NIRIS© 2014-26,AM Publications - All Rights Reserved https://doi.org/10.26562/ijiris Page -105




