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Abstract— Early diagnosis of plant diseases is
essential to maximizing crop health and productivity.
In order to solve this problem, this project presents a
cutting-edge Android application that was created in
Kotlin and uses deep learning methods. The
Convolutional Neural Network (CNN) at the center of
the program is trained on an extensive dataset of plant
photographs and is intended to reliably identify a wide
variety of agricultural illnesses from user-submitted
images. Users may easily take or submit images of
plants to the app, which makes it easier to identify
diseases in real time. When an illness is identified, it
offers tailored treatment suggestions along with
practical advice and preventative techniques. By
allowing customers to rapidly purchase suggested
medications and therapies, the integrated "buy" button
simplifies the procedure. The app also includes tools
for tracking trends in plant health over time, which
enables users to identify reoccurring problems and
enhance their farming techniques. The software
ensures anonymity and is easy to use, even for non-
techies, thanks to its user-friendly layout and strong
data security features. Farmers and gardeners may
make more informed decisions, minimize crop loss,
and increase agricultural output with the help of this
program, which provides real-time analysis,
actionable insights, and convenient access to
necessary items.

Modern deep learning and mobile technologies are
used in this research to meet the urgent requirement
for prompt plant disease detection. Using a
Convolutional Neural Network (CNN) that has been
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trained on a large and varied collection of plant
photos, the Android app is able to recognize a wide
variety of plant diseases, even those that have a
similar appearance. In remote locations with poor
connectivity, the CNN model is particularly well
suited since it is designed to work seamlessly on
mobile devices, guaranteeing high-speed analysis
without requiring a continuous internet connection.
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I. INTRODUCTION

In modern agriculture, identifying plant diseases early
and accurately has become essential to preserving
crop health and guaranteeing maximum harvests.
There are several inefficiencies and weaknesses in the
conventional methods for identifying plant diseases,
which are frequently based on expert opinion and
physical observation. These traditional methods not
only take a lot of time, but they are also prone to
human mistake, which causes delays in recognizing
important problems. Delays in detecting diseases can
lead to severe financial losses, reduced crop yields,
and widespread agricultural destruction. The
consequences are especially severe in rural and
resource-poor areas, where farmers' and growers'
difficulties are made worse by a lack of access to
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educated agricultural experts. Technology's quick
development has created new avenues for tackling
these long-standing problems. Artificial intelligence
(AI) and machine learning (ML) advancements have
sparked revolutionary solutions that provide
previously unheard-of levels of accuracy and
effectiveness in the control of plant diseases. These
developments in technology get around the drawbacks
of conventional diagnostic techniques and open the
door to more scalable, dependable, and affordable
substitutes.

By creating an advanced Android application that is
painstakingly designed in Kotlin, this research aims to
transform the detection of plant diseases. The
application is the perfect example of how cutting edge
technology and real-world application can work
together to overcome the challenges that come with
traditional methods. At the heart of state-of-the art
deep learning technology is the sturdy architecture of
a Convolutional Neural Network (CNN) model. High-
resolution photos of both healthy and sick plants make
up the extensive and varied dataset that was used to
thoroughly train this model. The program gains the
capacity to identify a variety of plant illnesses with
exceptional accuracy by utilizing this substantial
training.

The functionality of the program is more than just
identification. With the ability to diagnose diseases in
real time using user-uploaded photographs, it is a
priceless tool for farmers, gardeners, and agricultural
experts. The program seamlessly combines Al-driven
analysis with an intuitive user interface, embodying
accessibility and efficiency while offering a
dependable solution that enables users to make
knowledgeable crop selections. This project not only
fills a need in contemporary agriculture but also
demonstrates how Al and ML may promote resilience
and sustainability in farming methods by fusing
cutting-edge technology with real-world application.
By promising to reduce the drawbacks of conventional
approaches and raise the bar for agricultural disease
control to previously unheard-of levels, this novel
approach signifies a paradigm change.

II. LITERATURE REVIEW
+ This paper reviews loT-based embedded
systems, cloud platforms, deep learning
(DL), and machine learning (ML) for plant
disease detection, highlighting the potential
of these technologies in
sustainable agriculture. (1)

The authors discuss Al-based plant disease
detection methods, their applications, and
limitations, emphasizing the transformative
impact of Al on modern agricultural
practices. (2)

This paper explores the application of Al in
diagnosing plant diseases and presents
various Al techniques for improving
diagnostic accuracy and efficiency in
agriculture. (3)

The study focuses on the use of deep learning
techniques for plant disease detection,
showcasing how these methods can enhance
accuracy and robustness in identifying plant
health issues. (4)

A comparative analysis of different plant
disease  detection and classification
techniques is presented, evaluating their
performance and effectiveness in various
scenarios. (5)

The potential applications of artificial
intelligence  in  phytopathology  are
discussed, highlighting how Al can be used
to improve disease diagnosis and
management in plants. (6)

The authors present an Al-powered solution
specifically designed for plant disease
detection in viticulture, demonstrating its
effectiveness in identifying and managing
vineyard

diseases. (7)

This paper introduces "Plant Guard," an Al-
enhanced system for detecting plant diseases
in sustainable agriculture, outlining its
implementation and benefits. (8)

A smartphone-based citizen science tool for
detecting plant diseases and insect pests
using Al is described, focusing on how this
tool can empower individuals to contribute
to agricultural health monitoring. (9)

The authors review the use of self supervised
learning for plant disease detection,
highlighting its potential to improve the
performance and scalability of disease
detection systems. (10)

A comparative study of plant disease
detection and classification techniques is
conducted, assessing their performance and
suitability ~ for  different  agricultural
applications. (11)
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»  The paper provides a comprehensive review
of deep learning techniques for crop disease
detection, discussing their advantages and
challenges in agricultural contexts. (12)

»  This focused review explores the role of IoT
and deep learning techniques in plant disease
detection and classification, emphasizing the
integration of these technologies for
enhanced agricultural outcomes. (13)

»  The paper analyzes the use of collaborative
machine learning (ML) and deep learning
(DL) methods for apple leaf disease
detection, presenting a scientometric
analysis of their
effectiveness. (14)

+ A systematic literature review of plant
disease  detection and classification
techniques is presented, examining the latest
advancements and their implications for
agricultural practices.
as)

III. PROPOSED WORK

The goal of this project is to create an Android app that
can identify plant diseases from photos using deep
learning. In addition to health tracking features, it
offers real-time diagnosis and therapy
recommendations. The offline, Kotlin-integrated
software helps farmers increase crop health and lower
losses while protecting user privacy.

» The goal of this proposed project is to create an
Android application driven by artificial
intelligence that would give farmers and
gardeners, particularly those in areas with
limited resources, real-time, accurate plant
disease diagnostic and management solutions.
The program will be developed in Kotlin and
use a Convolutional Neural Network (CNN)
model that has been trained on a large and
diverse collection of plant photos to accurately
diagnose a variety of plant ailments. Because of
its particular mobile optimization, this CNN
model will guarantee that the application can
run effectively without consuming a lot of
processing power, allowing for offline
functioning. In rural or isolated locations with
poor internet connectivity, this offline feature is
essential since it allows users to identify plant
health problems and get suggestions without
relying on the network.

When a user takes a picture of a sick plant or
uploads one, they will get immediate, useful
information. After analyzing the provided
image, the CNN model will identify possible
symptoms and provide a precise diagnosis that
includes information on the disease kind, likely
causes, and symptoms. This information's
breadth and immediateness are crucial for
assisting people in comprehending the issue at
hand. In addition to diagnosing the illness, the
app will provide tailored treatment
recommendations based on each diagnosis,
taking into account the best farming methods for
certain crops and disease types. Additionally,
preventive steps will be offered, advising users
on how to lessen such problems in the future and
fostering long-term plant health.

An integrated e-commerce system will be
included in the app to improve user convenience
by enabling users to buy the recommended
items or therapies directly for controlling the
detected illness. It saves time and effort to get
pesticides, fertilizers, and other necessary
treatments locally by allowing users to order
them from partner agricultural vendors by
pressing the "buy" button. In addition to making
the procurement process easier, this feature
guarantees that consumers may obtain
dependable solutions quickly, which is essential
for halting more crop damage.

The software will also have features for
monitoring plant health over time, enabling
users to keep an eye on common problems,
seasonal disease trends, and the efficacy of
remedies. Data-driven insights and visual trend
graphs will assist users in making well-
informed decisions and improving their farming
methods over time, which might eventually
lower crop losses. Through the use of
multilingual support, easy navigation, and clear
instructions, the user interface was created with
accessibility in mind, catering to those with
different degrees of technical expertise. Even
customers who are not tech-savvy may utilize
the app efficiently because to this usability
emphasis.

Strong data security procedures will be put in
place to safeguard user privacy. To maintain
security and prevent unwanted access, all user
data—including medical history and health
trends—will be encrypted. Maintaining user
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trust, especially among smallholder farmers
who might be reluctant to disclose their
agricultural data, depends on this dedication to
data protection. If consumers want more advice,
they will also have the opportunity to safely
share diagnostic data with local advisory
services or agricultural specialists.

* In conclusion, our initiative aims to empower
farmers and gardeners by providing an Al-
driven, dependable, and easily available plant
disease control solution. It is anticipated that the
program would enhance crop health, boost
production, and promote sustainable agriculture
practices by fusing real-time diagnostics,
customized treatment suggestions, integrated
buying alternatives, and long-term health
tracking. By offering clear, useful information,
this solution tackles important issues in
agriculture, especially for smallholder farmers,
and eventually helps agricultural communities
become more resilient economically and have
more food security.

IV. METHODOLOGY

1. Image classification Image categorization
analyzes user submitted pictures to detect
plant diseases. The Convolutional Neural
Network (CNN) model successfully detects
illnesses by classifying the picture based on
aspects including form, texture, and color.
This enables users to swiftly and efficiently
handle plant health concerns by enabling
the app to offer real-time diagnostics and
customized treatment suggestions.

2. Use of Machine Learning machine learning is
used to train the Convolutional Neural
Network (CNN) on a large dataset of plant
images, enabling the app to accurately
diagnose plant diseases. The trained model
analyzes user-submitted images, classifies
them, and provides real time disease
identification ~ along  with  treatment
recommendations, all through automated
learning from the dataset to improve
diagnostic accuracy over time.

3. Convolutional Neural Network (CNN) In
order to identify diseases in plant photos, this
study uses Convolutional Neural Networks

(CNNs). Real-time plant disease diagnosis
and classification are made possible by the
CNN model, which analyzes the photos by
recognizing important characteristics
including textures and forms. This facilitates
rapid, automated illness detection and offers
customized therapy recommendations.

4. Plant Disease detection

In this project “Plant Disease detection” is
achieved through the use of a Convolutional
Neural Network (CNN) trained on a large
dataset of plant images. Users can upload or
capture images of their plants, and the CNN
analyzes the image to detect any signs of
disease. The model identifies patterns, such as
discoloration or lesions, and classifies the
image into specific disease categories. Once a
disease is detected, the app provides real-time
diagnosis, treatment recommendations, and
preventive care suggestions, helping users
manage plant health effectively.

5. Plant Disease Detection In this project, plant
disease detection is done using a CNN model
that analyzes user-uploaded plant images. The
model identifies diseases based on visual
patterns, providing real-time diagnoses and
treatment recommendations.

A. Result and Discussion

The basic problem of detecting plant diseases is well
addressed by the Android application created for this
project. Using photos supplied by users, the app
correctly identifies a variety of plant illnesses using a
Convolutional Neural Network (CNN) trained on a
wide range of datasets. Because it shows results in real
time, users may respond quickly to stop the spread of
illnesses and reduce crop damage. Its offline feature
makes it a useful and accessible tool for rural
agriculture, allowing farmers in isolated locations
without internet connectivity to take use of its
capabilities. Personalized treatment suggestions and
health monitoring tools also enable users to efficiently
maintain plant health, encouraging proactive and
knowledgeable farming methods.
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In addition to detecting illnesses, the app offers a
smooth resource acquisition function that lets users
buy suggested treatments right within the app. This
connection helps consumers save time and effort by
streamlining the process of obtaining essential
treatments. With the help of this function, farmers may
quickly obtain chemical and organic remedies that are
relevant to their diagnosis. The program provides a
comprehensive approach to plant health management
by fusing precise disease detection with the simplicity
of in-app purchases. This helps farmers increase
output and guarantee sustainable farming methods.

Predicted Medicine

ACROBAT FUNGICIDE

B.  Future Scope

1.Expansion of Disease and Crop Database: More
plant species, illnesses, and regional farming
problems should be added to the dataset to increase its
usefulness in a wider range of farming environments.

2. Integration with loT Devices: By integrating
the app with Internet of Things (IoT) devices, such as
sensors that track temperature, humidity, and soil
moisture, the software might offer real-time
information into environmental factors that could lead
to disease outbreaks.

3. Advanced Al Techniques: By using more
advanced Al models, including ensemble models or
transfer learning, the app's accuracy and capacity to
adjust to situations of unusual or complicated diseases
may be improved.

4. Comprehensive  E-commerce  Platform:
Farmer demands would be met on a single platform if
the integrated buying system were expanded into a
full-fledged marketplace for agricultural supplies,
such as seeds, equipment, and fertilizer.

S.Multilingual and Regional Customization: The
software will become more useful and inclusive for
farmers in various geographic and cultural contexts by
adding support for other languages and region-
specific advice.

6.Collaboration with Government and NGOs: To
encourage widespread use of the app and provide
smallholder farmers with access subsidies,
government agencies and non-governmental groups
are collaborating.

V.CONCLUSION

Conclusively, this research presents a state-of-the art
Android application that uses sophisticated deep
learning algorithms to transform the identification of
plant diseases. From user-uploaded photos, the app
uses a Convolutional Neural Network (CNN) to give
accurate, real-time plant illness diagnoses. Beyond a
straightforward diagnosis, it provides tools to monitor
plant health over time, preventative care reminders,
and tailored treatment suggestions. Designed with
user accessibility in mind, the program offers oftline
capability to make sure it functions in places with little
to no internet connectivity. This makes it particularly
useful in rural or resource-constrained locations.
Farmers with varying levels of technical ability may
use the app to diagnose and manage plant health with
ease because to its user-friendly and intuitive design.
To further provide a secure experience, strong data
privacy protections are incorporated to safeguard user
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information. In the end, this program provides a
workable, scalable way to prevent losses, increase
crop health, and raise agricultural methods' general
effectiveness. The application encourages sustainable
farming methods and boosts agricultural output by
giving farmers the capacity to make well informed,
data-driven decisions.
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