(I IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 7, May 2024

Plant Sentry: Web-Based Al for Crop Protection

Ruchi Gedam', Dr. Narendra G. Bawane’, Sanjay Balwani’
Student, Department of ETC!
Professor, Department of ETC>?
Jhulelal Institute of Technology, Nagpur, Maharashtra, India

Abstract: The timely and accurate detection of plant diseases is crucial for effective crop management,
mitigating yield losses, and ensuring food security. However, smallholder farmers and agricultural
communities in remote areas often lack access to expert advice and advanced diagnostic tools. This thesis
presents the development of a decentralized plant disease detection system, aiming to bridge this gap and
empower farmers with a user-friendly and accessible solution. The proposed system is a web application
that leverages cutting-edge technologies, including image processing, deep learning, and decentralized
data storage. To prioritize data privacy and security, the system implements a decentralized data storage
solution based on technologies such as the InterPlanetary The system's performance is evaluated through
accuracy, reliability, and usability across various scenarios and environments.
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I. INTRODUCTION
The Plant Sentry: Web-Based Al for Crop Protection represents a groundbreaking advancement in the field of
agriculture, offering a comprehensive solution to the critical challenge of plant disease detection. Developed at the
intersection of modern technology and agricultural science, the DPDD embodies a multifaceted approach to empower
farmers, researchers, and stakeholders with the tools needed to safeguard crop health and ensure global food security.
At its core, it is a sophisticated web application meticulously crafted to address the complexities of plant disease
identification and management. Through a seamless integration of state-of-the-art frameworks such as Flask or Dash
and the versatile Python programming language, delivers an intuitive and user-friendly interface accessible to
individuals across diverse backgrounds and technological proficiencies. The functionality extends far beyond
conventional disease detection platforms, boasting a suite of innovative features tailored to meet the evolving needs of
agricultural communities worldwide. One of its defining characteristics is its robust offline capability, which enables
uninterrupted disease detection in regions with limited internet connectivity. This critical feature ensures that farmers
operating in remote areas can access timely disease diagnosis and mitigation strategies, thereby mitigating crop losses
and promoting sustainable agricultural practices.
Central to the effectiveness is its utilization of advanced image processing and machine learning algorithms. Through
sophisticated analysis techniques, the DPDD can accurately identify and classify plant diseases from the images
uploaded by users. This high level of precision not only expedites the diagnosis process but also facilitates targeted
interventions, ultimately enhancing crop yields and bolstering agricultural productivity. In addition to its technical
prowess, the DPDD places a strong emphasis on scalability and security. With a scalable architecture capable of
accommodating a growing user base and expanding datasets, the DPDD ensures seamless operation in dynamic
agricultural environments. Furthermore, its implementation of decentralized data storage mechanisms prioritizes the
privacy and integrity of user-contributed data, fostering trust and collaboration within the agricultural community. The
Decentralized Plant Disease Detector stands as a testament to the transformative potential of technology in agriculture.
By providing farmers and researchers with a powerful tool for disease detection and management, the DPDD not only
safeguards crop health but also advances the broader goals of sustainable agriculture and global food security. With its
innovative features, user-centric design, and commitment to excellence, the DPDD heralds a new era in the fight against
plant diseases, empowering agricultural communities to thrive in an ever-changing world. The lack of accessible,
accurate, and scalable plant disease detection technologies poses a significant challenge to global food security and
sustainable agriculture. Existing methods often fail to meet the diverse needs of farmers (AT
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resulting in delayed disease diagnosis, suboptimal management strategies, and increased crop losses. There is an urgent
need for an innovative solution that leverages modern technologies, such as image processing and machine learning, to
empower farmers with real-time disease detection capabilities, offline functionality, and secure data management
features

II. LITERATURE SURVEY
Ghaiwat et al Provides an example of the different ID strategies that can be utilized to analyze plant leaf malady. The k-
closest neighbor technique gives off an impression of being reasonable just as the easiest of all class expectation
algorithmically for given test model. When preparing information isn't directly distinguishable, it is hard to decide ideal
parameters in SVM, which will in general be one of their disadvantages. Sanjay clarify that in the characterized
handling plan there are fundamentally four stages out of which, initial, a shading change structure is created for the
RGB picture input, since this RGB is utilized for shading age and changed or changed over RGB picture, for example
HSI is utilized for the recognizable proof of hues. In the subsequent advance, green pixels are conceal and substituted
by the limit esteem. Second, separating green pixels and covering is accomplished by utilizing the pre-registered limit
level of usable fragments that are first expelled in this stage, while the article is portioned. Furthermore, the division is
finished in the last or fourth significant advance.
Mrunalini et al. presents the procedure for grouping and perceiving the different infections that influence plants. A
machine-put together acknowledgment framework based with respect to preparing will demonstrate to be extremely
valuable in Indian Economy as it likewise spares vitality, cash and time. The shading co-event technique is the
methodology given in this to extraction of the list of capabilities. Neural systems are utilized to consequently
distinguish infections in the leaves. The proposed arrangement could incredibly bolster exact leaf recognizable proof,
and on account of steam and root infections, it will in general be a compelling strategy that places less vitality into
calculation.
There are a few apportions of which four key advances are as per the following, as per the paper strategy for finding of
the malady: initial, a shading change structure is utilized for the info RGB picture, at that point a particular edge esteem
is utilized, green pixels are veiled and removed, joined by a division procedure, and surface insights are determined for
the information RGB object. helpful segments. Ultimately, for the attributes expelled, the classifier is utilized to
distinguish the disease. The vigor of the proposed calculation is exhibited using test brings about a database of around
500 plant leaves. Kulkarni et al. presents an early and exact strategy for the discovery of plant maladies, utilizing
counterfeit neural system (ANN) and different picture preparing strategies. A classifier dependent on ANN orders
diverse plant. infections and utilizations the mix of surfaces, shading and qualities to distinguish these diseases. Since
the proposed strategy depends on the arrangement. To show illness discovery in Malus domestica, analysts utilize a
successful strategy, for example, K-mean bunching, surface and shading analysis. This uses the surface and shading
attributes that for the most part show up in conventional and influenced zones to recognize and distinguish explicit
cultivating. In the coming days, Bayes classifier and key component classifier will be utilized for arrangement K-
implies clustering. As per the histogram, the coordinating is utilized to distinguish plant ailments. In plants, the
infection shows up on the leaf and accordingly the coordinating histogram is performed based on the edge location
method and shading qualities. Layers isolating strategy is utilized for thepreparation procedure, which incorporates the
planning of these examples, which recognize the layers of the RGB object into the red, green and blue layers, and the
edge location method, that distinguishes the edges of the layered items. Spatial Gray Dependence Matrixes are utilized
to build up a co-happening structure for surface investigation.
Sanjay B presents the limit of the triangle and basic edge strategies. Such approaches are utilized separately for sores in
the field and the leaf zone. In the last stage, infection order is performed by ascertaining the remainder of the leaf
territory and the injury zone. As per the exploration completed, the strategy is speedy and precise to gauge the degree of
the leaf infection and the area of the plant is estimated utilizing limit division. Creators use picture preparing methods to
distinguish the ailment area division calculation in the yield leaf. In this paper, the ailment spot recognizable proof
technique is performed by differentiating the impact of shading space HSI, CIELAB, and YCbCr. The middle channel
is utilized to smooth the picture. In the last advance, an edge can be estimated to distjpgmmsty
applying the Otsu strategy to the shading variable. There is some commotion from the fo / daggen, ‘ich is appeared in
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the test result, the camera streak and the vein. CIELAB shading model is utilized to expel this commotion. The
condition of — the-workmanship audit of different strategies for the identification of leaf ailments utilizing picture
preparing systems is displayed in paper. Existing techniques thinks about are planned for expanding throughput and
diminishing the subjectivity coming about because of unaided eye perception that recognizes and identifies plant
sicknesses

III. RESEACH METHODOLOGY
The entire system is divided into different set of modules each has its own specific task/operation to perform

1. Data Collection: Gather a diverse dataset of plant images showcasing various disease symptoms from different
sources, including research databases and field surveys.

2. Preprocessing: Prepare the collected images by standardizing their size, format, and quality to ensure
consistency and optimal performance during analysis.

3. Feature Extraction: Utilize image processing techniques to extract relevant features from the preprocessed
images, such as color, texture, and shape characteristics associated with different plant diseases.

4. Model Training: Train machine learning models, such as convolutional neural networks (CNNs), using the
extracted features to recognize and classify plant diseases accurately.

5. Model Evaluation: Evaluate the trained models using validation datasets to assess their performance in terms
of accuracy, precision, recall, and other relevant metrics.

6. Web Application Development: Develop a user-friendly web application using frameworks like Flask or Dash,
integrating the trained models to enable real-time disease detection.

7. Offline Functionality Implementation: Implement mechanisms to allow the web application to function
offline, enabling farmers in remote areas to access disease detection capabilities without internet connectivity.

8. Decentralized Data Storage: Establish a secure decentralized data storage system to store user-contributed
plant images, prioritizing data security and privacy.

9. Testing and Validation: Conduct thorough testing of the developed application to ensure its functionality,
usability, and reliability across different devices and network conditions.

10. Deployment and Maintenance: Deploy the finalized application for widespread use among farmers and
stakeholders, with ongoing maintenance and updates to address any issues and incorporate new features or

improvements.
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Fig 1. Flow chart disease detection system
Conduct pilot deployments of the system in selected agricultural communities or regions to gather real-world feedback
and identify any usability or functionality issues. Engage with local farmers, extension workers, and agricultural
organizations to understand their specific needs and incorporate their feedback into the system's design and
development. Perform extensive user testing and usability evaluations to ensure the system is intuitive, accessible, and
meets the requirements of the target users. Capacity Building and Training: Develop comprehensive training programs
and educational materials to equip farmers, extension workers, and other stakeholders with the knowledge and skills
required to effectively utilize the plant disease detection system. Collaborate with agricyl@Faiyiversities, research
institutions, and local organizations to facilitate training sessions and hands-on workshop/: 4 A
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Establish community-based support networks and knowledge-sharing platforms to promote continuous learning and
adoption of the technology. Partnerships and Collaborations: Establish strategic partnerships with government agencies,
non-governmental organizations (NGOs), and private sector companies operating in the agricultural domain.
Collaborate with these partners to leverage their expertise, resources, and existing networks to facilitate wider
implementation and adoption of the system. - Engage with agricultural technology companies and service providers to
explore potential integration opportunities and create complementary solutions.

Data Collection and Model Refinement: - Continuously collect and curate plant disease data from various sources,
including user contributions, field observations, and research institutions. Leverage the decentralized data storage and
sharing mechanisms to expand and diversify the dataset, ensuring the system's accuracy and relevance across different
regions and plant varieties. Regularly retrain and refine the machine learning models using the updated dataset to
improve disease detection performance and adapt to emerging disease patterns.

Scalability and Infrastructure: Develop a scalable and modular architecture that can accommodate increasing user
demands and data volumes as the system gains wider adoption. Explore cloud computing solutions or distributed
computing frameworks to handle computationally intensive tasks, such as model training and data processing.
Implement robust security measures and data privacy protocols to maintain user trust and compliance with relevant
regulations. Eye Detection and Drowsiness Identification: Detection of the plant leave with the help of ML. Monitoring
patterns and closure to identify signs of diseased plant. Implementation of intelligent code to recognize disease and
abnormal change analysis.
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Fig 2. System Flow
Accuracy and Precision:

e Conduct extensive testing and evaluation of the machine learning models using a diverse and representative
dataset.

e Calculate metrics such as accuracy, precision, recall, and Fl-score to assess the system's performance in
correctly identifying and classifying different plant diseases.

e  Set target thresholds for these metrics based on industry standards or in consultation with domain experts

e Analyze the results across different plant species, disease types, and environmental conditions to identify
potential areas for improvement.

User Experience and Usability:
e Conduct user testing and usability evaluations with target users, including far

researchers.
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e  Gather feedback on the user interface, ease of use, and overall user experience of the web application and
offline functionality.

e Analyze user feedback and usability data to identify pain points, areas for improvement, and potential new
features.

e Measure user adoption rates and engagement metrics to assess the system's acceptance and utilization within
the agricultural community.

Scalability and Performance:
e Evaluate the system's scalability by simulating increasing user loads, data volumes, and computational
demands.
e  Monitor performance metrics such as response times, throughput, and resource utilization (CPU, memory,
network) under varying load conditions.
e Identify potential bottlenecks and optimize the system architecture, hardware configurations, and software
components to handle increased scale and demand.

Offline Functionality and Reliability:
e  Test the offline disease detection functionality in various scenarios, including areas with limited or no internet
connectivity.
e Assess the accuracy and reliability of the local application and hardware integration, ensuring consistent
performance with the online version.
e Evaluate the system's resilience to power outages, network disruptions, and other potential challenges in
remote or harsh environments.

Decentralized Data Storage and Security:
e Evaluate the security and privacy measures implemented in the decentralized data storage solution, such as
data encryption, access controls, and user authentication mechanisms.
e Test the data sharing and contribution mechanisms, ensuring secure and reliable data exchange among users
and nodes within the decentralized network.
e Analyze the system's resilience to potential attacks, data breaches, or other security threats, and implement
appropriate mitigation strategies.

Impact and Adoption:

e  Monitor the system's adoption rates and usage patterns across different agricultural regions and communities

e Collect feedback from users on the system's impact on crop management, yield improvements, and overall
agricultural productivity.

e Analyze the system's contribution to sustainable agricultural practices, food security, and economic benefits
for smallholder farmers.

e  Assess the project's long-term sustainability and explore potential business models or funding mechanisms to
ensure its continued development and support.

V. CONCLUSION
In summary, the "Decentralized Plant Disease Detection" project offers a user-friendly, offline-capable solution to
accurately identify plant diseases, enhancing agricultural practices and contributing to global food security. By
prioritizing data security, user engagement, and community building, the project demonstrates a commitment to
empowering farmers and fostering sustainable agriculture. Better Accuracy: Improve the system's ability to accurately
detect plant diseases by using smarter technology and learning from more plant and disease examples. Connectivity

Everywhere: Make it easy for farmers to use the system on their phones, even in areas withgssinternet, so they can
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and predicting future issues. Share and Learn: Let farmers and experts share their knowledge and experiences, helping
everyone learn and improve together. Helping Everyone: Customize the system to work well for farmers all around the
world, no matter what language they speak or crops they grow.
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