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Abstract— This plant disease detection system uses machine learning and computer vision to
help farmers identify plant diseases early and accurately. By analyzing plant photos, farmers
can immediately take preventive action against possible crop loss. The process also reduces
dependence on poisonous pesticides, thus promoting healthier and more sustainable farming
practices. The system is designed using a data set of more than 12,000 images of healthy and
diseased plants. The images are processed to improve visibility, and the MobileNet V2 model is
trained to identify disease symptoms, such as color shift, spot appearance, or wilting leaves.
Farmers can use a simple mobile or web application to upload plant photos. The system then
scans the image, marks the infecte d areas, and makes predictions about possible diseases, thus
allowing farmers to address the problem immediately. The system is updated and improved
periodically based on user feedback to ensure accuracy and adapt to new diseases or
environmental changes. It has been proved to be high in effectiveness, with high accuracy rates:
88.86% in training, 94.44% in validation, and 94.19% in testing, along with precision of 93%,
recall of 89%, and F1 score of 90%. Although specific diseases with similar appearances are
misclassified, the system overall remains effective. With additional features such as camera
capture in real- time, upload of photos, and preventive recommendations, this tool offers much
support for modern farming practices.

Index Terms— Plant Disease Detection, Machine Learning, MobileNet V2, Computer Vision,
Image Processing.

1. INTRODUCTION

Disease diagnosis of plant leaves is a very important area of agricultural science because it is one of the primary
means of disease transmission prevention and resulting loss of crops. Plant diseases are caused by a very broad
range of causes varying from pests, viruses, pathogens, and climate. Poor management of the diseases can lead to
huge losses in agricultural output, or in the worst cases, complete loss of crops. The Food and Agriculture
Organization (FAO) estimates that pests and diseases account for up to 40% of crop loss worldwide each year.
Early and accurate detection is therefore imperative in reducing damage, enabling timely intervention, and
restricting excessive use of toxic pesticides that degrade the environment.

Plant diseases pose serious threats to crop production, affecting the yield of the crop as well as the overall
stability of food security and economic prosperity. Traditional detection methods are typically manual, which are
time- consuming, labor-intensive, and costly. But the more recent technologies such as machine learning, image
processing, and remote sensing have great potential in enhancing the detection of disease.
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Machine learning, particularly deep learning methods, further have been shown to have great potential in the
detection of plant diseases through image processing. Nevertheless, application of machine learning in
agriculture has numerous challenges, such as the capacity to deal with unbalanced datasets as well as technical
constraints.

The aim of this research project is to establish a system for detecting plant diseases through new image
processing methods and machine learning methods. The primary aim is to enhance the precision of detection
through overcoming the issue of unbalanced datasets, a frequent issue normally found in agricultural data. Apart
from this, this research also envisions new technological innovations in plant disease detection and reflects on
their ability to revolutionize existing agricultural practices

II. METHODOLOGY

A. Dataset Selection

Best dataset selection is a critical process in developing a machine learning model. The model's success relies on

the availability of a substantial quantity of high-quality data, which is required to give precise outputs. After

thorough evaluation of a number of platforms, including Kaggle, Zenodo, and Google Dataset Search, the

PlantVillage dataset was found to be the best choice for this project.

Data Preprocessing The preprocessing phase ensures consistency and enhances the dataset’s quality. The

following steps were implemented:

» Verification of image formats to maintain uniformity.

» Application of augmentation techniques, including: Rotational transformations. Mirroring operations,
Scaling adjustments, Strategic cropping.

» Optimization of dataset balance by: Retaining diseased images in their original format. Augmenting healthy
samples using grayscale and segmented formats to increase diversity.

Data Distribution To ensure a balanced and representative dataset, the following distribution was implemented:

»  Allocation of data into training (60%), validation (30%), and testing (10%) subsets.

» Maintenance of category proportions across all splits to ensure balanced representation of healthy and
diseased samples.

Neural Network Development A Mobile Net V2 architecture was deployed for classification tasks. The model

parameters were optimized through:

» Calibration of the learning rate.

» Determination of an appropriate batch size.

» Specification of the number of training epochs.

» Implementation of strategies to prevent memory bias and overfitting.

System Evaluation: The performance of the model was evaluated according to the following measures: overall

accuracy measure; precision measure to find reliability; recall calculation to find sensitivity; and Fl-score

calculation to find a balance between precision and recall, especially for imbalanced classes.

B. Technical Implementation

Standard image enhancement techniques were used in this step to improve the uniformity and clarity of the
images. This enabled the machine learning model to learn better using good-quality images. The neural network
was built based on standard deep learning practices, and the parameters were tuned, a process referred to as
hyperparameter tuning, to determine the best performance of the model.

C. Validation Protocol

For validation of the performance of the system, it was tested on new datasets on which the model had not been
trained. A number of performance metrics were used to test the accuracy of the system in distinguishing between
diseased and healthy plants.

This enabled the system to work effectively in its intended application under different conditions, such as change
in light or change in pigmentation of the plants.

D. Operational Parameters

The operational system was run with an optimal protocol to classify all three types of images—color, grayscale,
and segmented—systematically. It exhibited excellent flexibility in reacting to the inherent fluctuation of plant
morphology and showed a high rate of accuracy of disease detection, thus affirming its reliability for practical
agricultural applications.
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III. LITERATURE REVIEW

The latest development in detecting plant diseases is significantly boosting agriculture with deep learning models
such as ResNet, VGG-16, MobileNetV2, and InceptionV3. The models employ resizing, normalization, and data
augmentation techniques to improve the image quality and accuracy. The models can hence identify plant
diseases with 91% to 98.83% accuracy. The models can, with transfer learning, currently function best even
when they have low datasets and are therefore more efficient and faster. . Most such systems are available in the
form of mobile and web apps nowadays, enabling the farmer to analyze plant health in real-time, view weather
reports, and consult experts. All this enables early detection of the disease, a reduction in pesticide use, and
better yields.

Recent advances in the detection of plant diseases are greatly benefiting agriculture due to sophisticated deep
learning models like ResNet, VGG-16, MobileNetV2, and InceptionV3. These models employ methods of
resizing, normalization, and augmentation to enhance the quality of the images and the accuracy. These models
can accordingly identify plant diseases accurately with 91% to 98.83% accuracy. With transfer learning, the
models can now perform well with small datasets and are thus more efficient and quick. Most such systems are
available in the form of mobile and web apps nowadays, enabling the farmer to analyze plant health in real-time,
view weather reports, and consult experts. All this enables early detection of the disease, a reduction in pesticide
use, and better yields.

IV. RESULT AND DISCUSSIONS

A. Model Performance

The plant disease detection system was classified into different types of disease, this system was developed using
a dataset containing 12,698 images. To minimize loss and gradually enhance accuracy, the model was trained
over fifteen epochs. After the final epoch, the model achieved a training accuracy of 88.86% and a validation
accuracy of 94.44%. assessment of a test dataset proved its effectiveness, reaching the test accuracy of 94.19%.
The key performance metrics are as follows: Accuracy: 94.19%, Precision: 93.00% Recall: 89.00%, F1 Score:
90.00%. The analysis of the confusion matrix shows that most of the classifications were accurate, although
some misclassifications appeared. For example, Apple Scab was occasionally identified as Black Rot or a
healthy apple, indicating challenges in distinguishing visually similar diseases.

B. System Implementation

This system uses machine learning to identify plant diseases, it has a user-friendly interface. provides two main
options for checking plant health.

Live Camera Capture: Users can take live pictures of plant leaves using the camera of the system and then the
system will check if there is any disease or not.

Image Upload Option: users will upload images of the plants from their device and then the system will detect
the disease. Once the system detects the disease, it provides prevention tips to stop the disease from spreading.
The option to take photos or upload images makes it easy to use in different agricultural scenarios.

C. Evaluation Metrics

The model was tested on different plants and diseases and it showed that the model works well. Key findings
from the reports include:

The system is very accurate at correctly recognizing healthy plants.

It reliably detects common diseases like Powdery Mildew, Bacterial Spot, and Black Rot.

However, It sometimes finds it hard to detect diseases that look very similar.

These results show the model's effectiveness in detecting plant diseases. It gives accurate results ensuring to
keep a good balance between precision and recall, making it a useful tool for farming. making it a useful
tool for agricultural applications.
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V. HELPFUL HINTS

The website, Green Cure: A Plant Disease Detection System, is specifically intended to assist users in
identifying plant diseases with the help of image analysis. It allows users to upload plant images or use a live
camera to capture live images for the sole purpose of disease detection. It also provides crop management tips,
like farming practices, weather forecasts, and pest control, and a disease prevention section providing tips on
protecting crops from prevalent infections. With its easy-to-use interface and technology- based approach, the
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website is intended to help farmers and agriculturists improve plant health and ensure sustainable farming
practices.

DISEASE PREVENTION SECTION

UPLOAD NT IMAGE Live Camera

Figure 1. Website Images Figure 2. Key features in Website

The website, Green Cure: A Plant Disease Detection System, is specifically intended to assist users in
identifying plant diseases with the help of image analysis. It allows users to upload plant images or use a live
camera to capture live images for the sole purpose of disease detection. It also provides crop management tips,
like farming practices, weather forecasts, and pest control, and a disease prevention section providing tips on
protecting crops from prevalent infections. With its easy-to-use interface and technology- based approach, the
website is intended to help farmers and agriculturists improve plant health and ensure sustainable farming
practices.

VI. CONCLUSIONS

In the future, this plant disease detection system could be improved to work with mobile apps and IoT devices
for real- time monitoring on large farms. The system can be made to recognize other types of plant diseases and
become crop- compatible. With the assistance of advanced Al and satellite imagery, it may even be able to
predict and prevent large outbreaks. Reliability and precision would be further enhanced by operating in
consultation with agriculture experts. In the long run, the system may be merged into an international network,
providing early alerts for disease outbreaks, protecting crops, reducing losses, and providing adequate food for
the growing world population.
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