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INTRODUCTION

Maintaining healthy plants is a common goal for home gardeners,
hobbyists, and small-scale crop managers, yet plant diseases
and suboptimal growing conditions often hinder their efforts.
Traditional methods of disease identification and management
typically require specialized knowledge, making it challenging
for non-experts to diagnose and address plant health issues
effectively. Moreover, the inability to monitor critical
environmental factors, such as we present the Al-Driven Crop
Disease Prediction and Management System, a mobile
application that leverages Artificial Intelligence (Al) and real-
time environmental monitoring to democratize plant care. This
system enables users to identify diseases through image
analysis, receive tailored treatment recommendations, and
monitor environmental conditions, all within an intuitive
interface. By making advanced plant care tools accessible to
everyone, this application aims to improve plant health,
promote sustainable gardening practices, and empower users to
cultivate thriving gardens. Temperature and soil humidity, can
exacerbate plant stress and increase susceptibility to diseases.
To address these challenges.

OBJECTIVES

The primary objective of the Al-Driven Crop Disease Prediction
and Management Systemis to provide an accessible and
intelligent solution for plant disease identification and
management, tailored for home gardeners, hobbyists, and
small-scale crop managers. The system aims to democratize
plant disease diagnosis through Al-powered image analysis, offer
real-time monitoring of temperature and soil humidity, and

The Ai-Driven Crop Disease Prediction and Management System is a mobile application designed to help home
gardeners, hobbyists, and small-scale crop managers identify and manage the plant disease effectively. Built using
Flutter, the application allows users to capture or upload images of diseased plant leaves, which are analyzed using
advanced Artificial Intelligence(Al) and Machine Learning(ML) algorithms to diagnose the disease. The system
provides instant reports with disease details, causes, and tailored treatment recommendations, including medication,
natural remedies, and preventive measures. Additionally, the application detects the current temperature and soil
humidity, offering real-time insights into environmental conditions. It sends notifications when temperature or
humidity levels deviate from optimal ranges for specific plants, enabling users to take timely actions to maintain
plant health. Leveraging a specific dataset of plant images, the system ensures high accuracy in disease diagnosis
and promotes sustainable gardening practices by reducing the reliance on harmful chemicals. This Al-driven solution
empowers users to make informed decisions about plant care, contributing to healthier plants and more vibrant

deliver proactive alerts when environmental conditions deviate
from optimal ranges. Additionally, it provides tailored treatment
recommendations, including medications, natural remedies, and
preventive measures, to effectively manage diseases. By
promoting sustainable gardening practices and reducing reliance
on harmful chemicals, the application seeks to enhance plant
health and garden vitality. Ultimately, the system empowers
users of all expertise levels to make informed decisions about
plant care, fostering thriving gardens and contributing to
environmental sustainability.

PROBLEM STATEMENT

Plant diseases and suboptimal growing conditions pose
significant challenges for home gardeners, hobbyists, and small-
scale crop managers, often leading to poor plant health and
reduced yields. Traditional disease identification methods
require specialized knowledge, making it difficult for non-
experts to diagnose and manage plant health issues effectively.
Additionally, the lack of tools to monitor critical environmental
factors, such as temperature and soil humidity, can exacerbate
plant stress and increase susceptibility to diseases. Existing
solutions are often complex, expensive, or inaccessible, leaving
a gap for an intuitive, affordable, and comprehensive tool.
The Al-Driven Crop Disease Prediction and Management
System addresses these challenges by providing an Al-powered
mobile application that enables accurate disease diagnosis, real-
time environmental monitoring, and tailored treatment
recommendations, empowering users to maintain healthy plants
and adopt sustainable gardening practices.
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SCOPE OF THE PROJECT

The Al-Driven Crop Disease Prediction and Management
System is a comprehensive mobile application designed to
address the challenges of plant disease identification and
management for home gardeners, hobbyists, and small-scale
crop managers. The scope of the project encompasses several
key areas of development and functionality, each aimed at
providing an accessible, intelligent, and user-friendly solution
for plant health management. Below is a detailed explanation
of the project's scope, including future applications and
enhancements:

1.Al-Powered Disease Diagnosis:

The core functionality of the system involves using advanced
Artificial Intelligence (Al) and machine learning algorithms to
analyze images of diseased plant leaves. Users can capture or
upload images, and the system will identify the plant species
and diagnose the specific disease affecting the plant. The Al
models will be trained on a specific diverse dataset of plant
images, covering a specific wide range of species and diseases,
to ensure accurate and reliable diagnoses.

2.Real-Time Environmental Monitoring:

The application will integrate loT-based sensors or external APIs
to provide real-time data on critical environmental parameters,
such as temperature and soil humidity. Users will be able to
monitor these conditions directly within the app, ensuring that
their plants are growing in optimal environments.

3. Proactive Alerts and Notifications:

The system will include customizable notification alerts that
inform users when environmental conditions (e.g., temperature
or soil humidity) fall outside the optimal ranges for specific
plants.These alerts will enable users to take timely actions to
prevent stress-related diseases and maintain healthy growing
conditions.

4, Tailored Treatment Recommendations:

Upon diagnosing a disease, the application will generate a
detailed report that includes the disease name, its
characteristics, potential causes, and tailored treatment
recommendations.Treatment options may include chemical
medications, natural remedies, or preventive measures,
depending on the disease and user preferences.

5. Sustainable Gardening Practices:

By providing accurate disease diagnoses and targeted treatment
recommendations, the system aims to reduce the reliance on
harmful chemicals and pesticides, promoting environmentally
friendly gardening practices.The application will also educate
users on sustainable gardening techniques, such as crop
rotation, companion planting, and organic treatments.

6. Future Applications and Enhancements:

Expanded Dataset: The system can be enhanced by
incorporating a larger and more diverse dataset of plant species
and diseases, improving the accuracy and scope of disease
diagnosis.

Augmented Reality (AR) for Home Decoration: Future versions
of the application could include AR features that allow users to
visualize how different plants and garden designs would look in
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their homes or outdoor spaces. This feature would help users
make informed decisions about plant placement and home
decoration.

Pest Identification and Management: The application could be
expanded to include pest identification and management
features, providing users with information on common pests and
recommended control measures.

Nutrient Deficiency Detection: Future enhancements could
include the ability to detect nutrient deficiencies in plants based
on leaf colour and texture, offering recommendations for soil
amendments and fertilizers.

7.Testing and Validation:

The project will involve rigorous testing and validation of the Al
models, environmental monitoring features, and user interface
to ensure accuracy, reliability, and usability.User feedback will
be collected and incorporated to refine the system and improve
its functionality.

RELATED WORK

The development of the Al-Driven Crop Disease Prediction and
Management System builds upon advancements Artificial
Intelligence (Al) and Machine Learning (ML) technologies, as
well as existing research in plant disease detection,
classification, and environmental monitoring. Several studies
have explored the use of Al and ML for plant disease
identification.

For example, Mohanty et al. (2016) demonstrated the
effectiveness of deep learning models, such as Convolutional
Neural Networks (CNNs), in accurately classifying diseases in
tomato and potato plants using image datasets. Similarly,
Sladojevic et al. (2016) developed a CNN-based system for
detecting diseases in apple leaves, achieving high accuracy in
diagnosis.

Mobile applications like Plantix and Picture This have gained
popularity for their ability to identify plant diseases and provide
care recommendations. However, these applications often lack
the ability to provide tailored treatment
recommendations and real-time insights into environmental
conditions, such as temperature and soil humidity, which are
critical for comprehensive plant care. Additionally, existing
solutions typically do not offer customizable notifications to
alert users when environmental conditions deviate from optimal
ranges for plant health.

The proposed system addresses these limitations by
integrating Al-based disease diagnosis with real-time
environmental data analysis and tailored treatment
recommendations. The application, built using Flutter, allows
users to capture or upload images of diseased plant leaves,
which are analyzed using advanced Al and ML algorithms to
diagnose the disease. It provides instant reports with disease
details, causes, and tailored treatment recommendations,
including medications, natural remedies, and preventive
measures. Furthermore, the system detects the current
temperature and soil humidity and sends notifications when
these parameters fall below or exceed the optimal ranges for
specific plants.

The system leverages a specific dataset of plant images,
including healthy and diseased leaves, to train the Al models.
This dataset ensures high accuracy in disease diagnosis and
enables the system to provide reliable and actionable insightsBy
combining Al-based disease diagnosis with environmental
monitoringand customizable notifications, the proposed system
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offers a comprehensive solution for plant health management,
making it a valuable tool for home gardeners, hobbyists, and

small-scale crop managers.
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METHODOLOGY

The Al-Driven Crop Disease Prediction and Management
System is designed to provide an accessible and intelligent
solution for plant disease identification and management. The
system architecture is divided into the following components:

1. System Overview

The proposed system is a mobile application that leverages
advanced Artificial Intelligence (Al) and machine learning
algorithms to analyze images of diseased plant leaves. The
system allows users to capture or upload images of plant leaves,
which are then processed by Al models to identify the plant
species and diagnose the specific disease. The application also
provides real-time environmental monitoring, including
temperature and soil humidity, and sends notifications when
these parameters deviate from optimal ranges for plant health.

2. Data Collection

To train the Al models, a specific dataset of plant images was
collected, focusing on various crop diseases. The dataset
includes images of diseased leaves from different plant species,
captured under various lighting conditions and backgrounds to
ensure robustness. The dataset was annotated with labels
indicating the plant species and the specific disease affecting
the plant.

3.Real-Time Disease Detection

Once the models were trained, they were integrated into a
mobile application for real-time disease detection. The
application allows users to capture or upload images of diseased
plant leaves, which are then processed by the Al models to
provide instant disease diagnosis.Real-Time Environmental Data
Analysis:

4.Real-Time Monitoring:
The application also includes real-time environmental
monitoring features, such as temperature and soil humidity

tracking. Users receive notifications when these parameters
deviate from optimal ranges, enabling them to take proactive
measures to maintain plant health.

5.Treatment Recommendations:

After diagnosing the disease, the app application provides
tailored treatment recommendations, including medications,
natural remedies, and preventive measures.

Performance Metrics:The performance of the models was
evaluated using several metrics, including accuracy, precision,
recall, and mean Average Precision (mAP).

Accuracy: The percentage of correctly classified images out of
the total number of images.

Precision: The ratio of correctly identified positive cases to the
total number of predicted positive cases.

Recall: The ratio of correctly identified positive cases to the
total number of actual positive cases.

mAP: The average precision across different confidence
thresholds, used to evaluate the performance of object
detection models

PROPOSED SYSTEM

The Al-Driven Crop Disease Prediction and Management
System is a mobile application designed to empower home
gardeners, hobbyists, and small-scale crop managers to identify
and manage plant diseases effectively. Built using Flutter, the
application provides a user-friendly interface that allows users
to capture or upload images of diseased plant leaves, which are
analyzed using advanced Artificial Intelligence (Al) and Machine
Learning (ML) algorithms to diagnose the disease. The system
also detects the current temperature and soil humidity,
providing real-time insights into environmental conditions and
sending notifications when these parameters deviate from
optimal ranges for specific plants.

BLOCK DIAGRAM:
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Fig.1: Proposed Architecture

RESULT AND DISCUSSION

The Al-Driven Crop Disease Prediction and Management
System was evaluated using a specific dataset of plant images,
including healthy and diseased leaves, to ensure high accuracy
and reliability in disease diagnosis. The system's performance
was assessed based on key metrics such
as accuracy, precision, recall,and F1-score .Additinally the
system’s ability to provide real-time environmental monitoring
and customizable notification was tested.Below is a detailed
discussion of the results:
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1.The User Interface:

The User Interface (Ul) of the Al-Driven Crop Disease Prediction
and Management System is built using Flutter, a versatile and
powerful framework for developing cross-platform mobile
applications. The Ul is designed to provide an intuitive and user-
friendly experience for home gardeners, hobbyists, and small-
scale crop managers, ensuring that users of all expertise levels
can easily navigate and utilize the system.

1™ Gallery

©» Show Tips

Capture Images:

Users can use their mobile phone camera to capture high-
resolution images of diseased plant leaves directly within the
app.

The app provides guidance on how to capture clear and focused
images to ensure accurate disease diagnosis.

Upload Images:
Users can also upload existing images of diseased plant leaves
from their device gallery.

The app supports common image formats (e.g., JPEG, PNG) and
ensures compatibility with a wide range of devices.

1. Disease Diagnosis Accuracy

This project focuses on the application of a Convolutional Neural
Network (CNN) for accurate plant disease diagnosis. The CNN
model achieved an accuracy of 96.5%, demonstrating its
effectiveness in classifying plant diseases from leaf images. The
results highlight the potential of deep learning for reliable and
scalable agricultural solutions.
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Detection Results
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based fungicides or
organic copper
sprays.

Users reported high satisfaction with the real-time insights and
notifications, as they were able to take timely actions to
maintain optimal growing conditions for their plants.The

2. Environmental Monitoring and Notifications
The system'’s ability to monitor temperature and soil humidity in
real-time was tested, and the following results were observed:

The system successfully detected deviations in environmental
conditions and sent customizable notifications to users when
temperature or humidity levels fell outside optimal ranges.

integration of environmental monitoring and notifications adds
significant value to the system, enabling users to prevent stress-
related diseases and optimize plant health.
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3. Tailored Treatment Recommendations

The system's ability to provide tailored treatment
recommendations was evaluated, and the following results were
observed:

Users received detailed reports with disease details, causes, and
tailored treatment recommendations, including medications,
natural remedies, and preventive measures.

The treatment recommendations were found to be highly
effective in managing or curing plant diseases, as reported by
users during testing.

The provision of tailored treatment recommendations ensures
that users can take appropriate actions to address plant health
issues, reducing the reliance on harmful chemicals and
promoting sustainable gardening practices.

Detection Results

Tomato_Late_blight

96.53%%

Apply seaweed
extract or compost
tea.

Ensure airflow and
remove infected
plants quickly.

Use Mancozeb-
based fungicides or
organic copper
sprays.
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CONCLUSION

The Al-Driven Crop Disease Prediction and Management
System represents a significant advancement in
leveraging Artificial Intelligence (Al) and Machine Learning
(ML) technologies to address the challenges of plant disease
identification and management. Designed as a mobile
application built using Flutter, the system provides an intuitive
and user-friendly interface that empowers home gardeners,
hobbyists, and small-scale crop managers to maintain healthy
plants with ease. By allowing users to capture or upload
images of diseased plant leaves, the system uses advanced ML
algorithms to diagnose diseases accurately and provide tailored
treatment recommendations. Additionally, the integration
of real-time environmental monitoring and customizable
notifications ensures that users can optimize growing conditions
and prevent stress-related diseases.

While the system has shown promising results, future work will
focus on expanding the dataset to include more plant species
and disease types, exploring advanced ML techniques for
improved accuracy. The inclusion of features such as augmented
reality (AR) for garden visualization and multilingual
support will further enhance the app's usability and accessibility.

FUTURE WORK

The Al-Driven Crop Disease Prediction and Management
System has shown promising results in plant disease
identification and management, but there are several areas for
future improvement to enhance its functionality and usability.
Expanding the dataset to include a wider variety of plant species
and disease types will improve the system’s versatility and
accuracy. Integrating augmented reality (AR) features will allow
users to visualize how different plants and garden designs would
look in their homes or outdoor spaces, enhancing the user
experience. Exploring advanced ML techniques, such as
ensemble learning or hybrid models, could further improve the
system's accuracy and robustness. Additionally,
adding multilingual support will make the app accessible to a
broader audience.These future enhancements will elevate the
system's capabilities, making it an even more powerful tool for
plant care and sustainable gardening practices.
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