Title: Development of a Mobile-Based Plant Disease Detection System Using Artificial Intelligence
1. Introduction

Agriculture plays a critical role in ensuring food security and economic stability, particularly in
developing countries where a large percentage of the population depends on farming for livelihood.
Despite its importance, agricultural productivity is constantly threatened by plant diseases, which cause
significant crop losses every year. These diseases often spread rapidly and, if not identified early, can
severely reduce yields and increase production costs. Traditional plant disease detection methods rely
on visual inspection by agricultural experts or laboratory testing. These approaches are often slow,
expensive, subjective, and inaccessible to farmers in rural or remote areas. With the rapid advancement
of artificial intelligence (Al), computer vision, and mobile technologies, there is an opportunity to
provide farmers with a faster and more accessible solution. This concept note proposes the development
of'a Mobile-Based Plant Disease Detection System that uses deep leaming techniques to identify plant
diseases from images of plant leaves. The system will allow users to scan or upload leaf images using
a smartphone and receive instant diagnostic feedback.

2. Problem Statement

Plant diseases remain one of the major challenges affecting agricultural productivity worldwide. Many

farmers lack timely access to agricultural extension services and plant pathology experts. As a result,
diseases are often detected too late, leading to excessive use of pesticides, environmental damage,
increased costs, and reduced crop yields. Manual disease identification is time-consuming and prone to
errors, especially when symptoms of different diseases appear similar. In addition, laboratory-based
diagnosis is not practical for small-scale farmers due to high costs and long tumaround times.
Therefore, there is a strong need for an automated, accurate, and user-friendly mobile system that can
assist farmers in early disease detection and decision-making.

3. Objectives of the Project

3.1 Main Objective

To design and develop a mobile-based Plant Disease Detection System that automatically
identifies common plant diseases from leaf images using artificial intelligence.

3.2 Specific Objectives

e To review existing research and techniques related to plant disease detection using
computer vision and deep learning.

e To collect, label, and preprocess images of healthy and diseased plant leaves for selected
major crops.

e To design and train a deep learning model capable of classifying common fungal,
bacterial, and viral plant diseases.



To implement and evaluate a mobile application that integrates the trained model and
provides accurate disease diagnosis results to users.

4.Scope of the Project

This project focuses on the development of a mobile-based plant disease detection system for
selected economically important crops, namely maize, tomato, and potato. The system will classify
plant leaves as healthy or diseased and identify a limited number of common fungal, bacterial, and
viral diseases, including Powdery Mildew, Downy Mildew, Rust, Early and Late Blight, Bacterial
Wilt, and Viral Mosaic diseases.

The project scope is limited to leaf image-based disease detection using deep learning techniques
and deployment through an Android mobile application. The system will serve as a decision-
support tool for farmers and will not replace professional laboratory diagnosis. System
performance may be influenced by image quality and real field conditions.

5. Significance of the Project

The proposed system offers several benefits:

* For Farmers: Provides fast, low-cost, and accessible disease diagnosis directly from a mobile
phone.

* For Agriculture: Encourages precision farming and reduces unnecessary pesticide usage.
* For Food Security: Supports early disease management, reducing crop losses.

* For Technology Adoption: Demonstrates the practical application of Al and mobile computing
in agriculture.

6. Methodology
The project will follow an Agile development approach, consisting of the following phases:

1. Data Collection and Preparation: Images will be obtained from public datasets such as Plant
Village and enhanced through data augmentation techniques.

2. Model Development: A pre-trained CNN model (e.g., ResNet or Efficient Net) will be fine-
tuned using transfer learning for disease classification.

3. Mobile App Development: A mobile application will be developed to allow users to scan or
upload images using the smartphone camera and receive instant results.



4. System Integration and Testing: The Al model will be integrated with the mobile app through
a backend service, followed by system testing and evaluation.

7.System Requirement

Functional Requirements
e The system shall allow users to capture plant leaf images using a smartphone camera.

e The system shall allow users to upload images from the mobile device gallery.

e The system shall preprocess images before analysis.

o The system shall classify the plant leaf as healthy or diseased.

e The system shall display the detected disease name and confidence score.

e The system shall store prediction results for future reference.

e The system shall operate through an intuitive and user-friendly mobile interface.

Non-Functional Requirements

e Accuracy: The system should achieve high classification accuracy under standard lighting
conditions.

e Performance: Disease prediction should be completed within a few seconds.

e Usability: The application should be easy to use by farmers with minimal technical skills.

e Scalability: The system should support future expansion to additional crops and diseases.

e Security: User data and images should be handled securely.

e Reliability: The system should function consistently without frequent failures.

Hardware Requirements

e Smartphone with camera (minimum 8 MP recommended)

e Minimum 4 GB RAM

e Internet connectivity (Wi-Fi or mobile data)

o Server or cloud infrastructure for model hosting (if not fully on-device)

Software Requirements

e Mobile operating system: Android (version 8.0 or higher)

e Programming languages: Python (for model development), Java/Kotlin or Flutter (for
mobile app)

e Deep learning frameworks: TensorFlow or PyTorch

o Backend framework: Django or Flask

o Database: Firebase or MySQL

e Development tools: Android Studio, VS Code



8.Literature review

Early detection of plant diseases plays a vital role in improving crop productivity and food security,
especially for smallholder farmers in developing countries. With the increasing availability of
smartphones, mobile-based plant disease detection systems using deep leaming have gained
significant attention due to their affordability, accessibility, and real-time diagnostic capabilities.

Convolutional Neural Networks (CNNs) are the most widely used deep learing models for mobile-
based plant disease detection. Sanga ef al. developed a mobile application for early detection of
banana diseases using deep leaming models based on ResNet152 and InceptionV3 architectures
[1]. The ResNetl52 model achieved an accuracy of 99.2%, while InceptionV3 achieved 95.41%.
However, InceptionV3 was selected for deployment on Android devices due to its lower
computational and memory requirements. Similar findings were reported in a follow-up study
focusing on banana disease detection in Mbeya and Arusha regions, where multiple CNN models
were evaluated and InceptionV3 was identified as the most suitable for mobile deployment while
maintaining high accuracy in real-world environments [2].

Mobile-based plant disease detection has also been extended to multiple crop species. Ahmed and
Reddy proposed an Android-based system that uses CNNs to classify 38 disease categories across
14 crop species [3]. The model was trained on a large dataset of over 96,000 images and achieved
an overall accuracy of 94%. This study demonstrated the scalability of CNN-based mobile
applications for large-scale agricultural disease diagnosis. Reddy et al. further improved mobile
applicability by integrating disease severity estimation using classical image processing techniques
in addition to CNN-based classification, achieving a test accuracy of 92.06% and providing
interpretable results for farmers [4].

Recent studies have explored transformer-based architectures to improve plant disease detection
performance. Mayo investigated the use of CNN and Vision Transformer (ViT) models for early
detection of maize diseases in Tanzania [5]. The ViT model achieved a higher validation accuracy
of 93.1% compared to 90.96% for the CNN model. Despite this, the CNN model was selected for
mobile deployment due to its smaller size and lower computational requirements. Mwaibale et al.
further demonstrated the effectiveness of Vision Transformers by enhancing robustness through
adversarial training using the Fast Gradient Sign Method (FGSM), achieving an accuracy 0f 99.4%
under real-world farm conditions [6].

The importance of evaluating models under real-world conditions was highlighted by Ramcharan
et al., who developed a mobile-based CNN model for cassava disease diagnosis and tested it using
real field images and videos [7]. Their results showed a notable reduction in performance,
particularly in recall, when models were deployed in real environments compared to controlled
conditions. This emphasized the need for robustness and real-world testing in mobile-based plant
disease detection systems.

Overall, existing studies confirm that mobile-based deep learning models are effective tools for
early plant disease detection. CNNs remain the preferred choice for deployment due to their
efficiency and compatibility with mobile devices, while Vision Transformers show strong potential
when robustness and computational constraints are addressed. Future research should focus on
improving generalization in real-world conditions and optimizing models for resource-constrained
mobile platforms.



9. Expected Outputs

* A functional mobile-based plant disease detection application
* A trained and validated deep learning model

* Project documentation and technical report

* A user-friendly system that provides disease name and confidence

10. Conclusion

The Mobile-Based Plant Disease Detection System represents an innovative solution to a critical
agricultural challenge. By combining artificial intelligence with mobile technology, the system
empowers farmers with timely and accurate disease diagnosis. This project has the potential to
improve agricultural productivity, promote sustainable farming practices, and contribute to food
security. It also provides a strong foundation for future improvements such as mobile offline
support, expansion to more crops, and integration with geographic disease monitoring systems.
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