RESEARCH PROPOSAL

Topic: Development of a Mobile Application for Plant Disease Diagnosis Using Al
1. Introduction

Agriculture is a primary source of livelihood for a significant portion of the
global population. However, one of the key challenges faced by farmers,
especially in remote regions, is the timely and accurate diagnosis of plant
diseases. Early detection of plant diseases is crucial for effective pest
management, reducing the spread of infections, and minimizing crop losses.
Traditional methods of diagnosing plant diseases often involve laboratory
testing, which can be time-consuming and expensive. With the proliferation of
smartphones and mobile applications, there is an opportunity to bridge this gap
and provide a low-cost, accessible solution to farmers in rural areas.

This research proposes the development of a mobile application
powered by Al that enables farmers to diagnose plant diseases quickly and
accurately by capturing pictures of their crops using their smartphones. The app
will use Convolutional Neural Networks (CNNs) to classify diseases based on the
visual symptoms of the plant, thus providing an immediate diagnosis.

2. Problem Statement

Timely and accurate disease diagnosis is crucial in agriculture, especially
in regions with limited access to expert support and diagnostic labs. Farmers
often rely on traditional methods or expert advice, which are either slow or
costly. There is a need for an Al-powered solution that can enable farmers to
self-diagnose plant diseases using affordable and accessible technology, such as
smartphones, which are increasingly common in rural areas.

3. Research Objectives
The primary objectives of this research are:

1. To develop a mobile application for plant disease diagnosis that uses Al-
powered image recognition to identify plant diseases from images
captured by smartphones.

2. To design and implement a Convolutional Neural Network (CNN) model
that can classify a variety of plant diseases based on visual symptoms
from high-resolution images of leaves, stems, or flowers.



3. To optimize CNNs for mobile devices to ensure efficient performance in
resource-constrained environments (e.g., limited computational power,
low storage, and memory).

4. To create a user-friendly interface for farmers, taking into account the
literacy levels, language preferences, and accessibility needs of farmers
in rural areas.

5. To evaluate the system’s accuracy, usability, and effectiveness in real-
world settings through pilot testing with farmers in remote areas.

4, Literature Review

Recent advancements in Al, particularly in Deep Learning and
Convolutional Neural Networks (CNNs), have significantly improved the
accuracy of image-based plant disease diagnosis. Studies like "Deep learning for
plant disease detection"” (He et al., 2017) have demonstrated the potential of
CNNs in diagnosing plant diseases with high accuracy by analyzing images of
plant leaves. Several mobile apps, such as Plantix and PlantSnap, have already
made use of Al for plant disease diagnosis, but most of them have limited local
language support, accuracy in different environmental conditions, or are not
optimized for low-resource smartphones. There is a clear gap in the availability
of accessible, lightweight, and accurate mobile solutions that can be used by
farmers in remote regions, particularly in developing countries where internet
connectivity is limited.

5. Proposed Methodology
The research will proceed with the following methodology:
5.1 Data Collection:

o Adataset of plant images will be gathered from various sources, including
open-source plant disease datasets (e.g., PlantVillage, PlantDoc) and real-
world data collected from farms.

« The dataset will include high-resolution images of different plant species
with clear labels for healthy plants and various diseases.

5.2 Preprocessing and Augmentation:

« Images will be preprocessed to standardize size, resolution, and color
normalization.

« Data augmentation techniques (e.g., rotation, flipping, and scaling) will
be applied to improve model robustness and reduce overfitting.



5.3 Model Development:

A Convolutional Neural Network (CNN) will be trained to classify plant
diseases based on the images.

Transfer learning will be explored using pre-trained models (e.g., VGG16,
ResNet) to enhance the performance of the model, especially in cases
where limited training data is available.

The model will be trained using a cross-validation technique to ensure its
accuracy and generalizability.

5.4 Mobile Application Development:

A mobile application will be developed using Flutter (cross-platform
framework) for compatibility with both Android and iOS devices.

The app will use TensorFlow Lite or CoreML (for iOS) to run the trained Al
model efficiently on mobile devices.

The app will include a simple, intuitive user interface, allowing farmers to
capture images of plant symptoms and receive instant disease diagnosis
with recommendations for treatment.

5.5 Evaluation and Testing:

The app's accuracy will be evaluated using metrics like precision, recall,
and Fl-score based on real-world data from field tests.

Usability testing will be conducted with a group of farmers to assess the
app’s ease of use, effectiveness, and the quality of the provided
recommendations.

Performance testing will ensure that the mobile app performs efficiently
in low-resource settings.

6. Expected Outcomes

Al-powered mobile app that accurately diagnoses a range of plant
diseases from images captured by smartphones.

Real-time disease diagnosis that is both efficient and reliable for farmers,
even in remote regions with low technological infrastructure.

Increased accessibility to plant disease information, improving the
decision-making process for farmers and reducing dependency on costly
expert consultations.



Improved crop health management by providing timely intervention and
accurate recommendations for disease treatment or control.

7. Significance and Impact

This research aims to contribute to the field of agriculture technology by

bridging the gap between modern Al tools and their accessibility for rural

farmers. The application will have several impacts:

Empowerment of farmers: Farmers will have a simple, effective tool to
make informed decisions about plant health, resulting in better yields and
reduced crop losses.

Improved food security: By minimizing plant disease outbreaks, the
overall productivity of crops can be enhanced, leading to greater food
availability.

Reduced pesticide use: Accurate and early disease detection will allow for
targeted treatment, reducing the overuse of pesticides and promoting
more sustainable farming practices.

8. Conclusion

The proposed research will lead to the development of an Al-powered

mobile application that enables farmers to diagnose plant diseases using their

smartphones. The system will integrate deep learning algorithms, particularly

CNNs, with mobile technology to create a low-cost, accessible, and practical

solution for real-time disease diagnosis. This research has the potential to

revolutionize agricultural practices, offering farmers a tool for proactive disease

management and contributing to the broader goal of sustainable agriculture.
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This proposal outlines a practical, innovative solution aimed at leveraging

Al and mobile technology for the benefit of farmers, particularly in remote

regions.
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