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Abstract : This project leverages advanced deep learning techniques to enhance tomato farming by delivering precise disease
detection and pesticide recommendations. This project addresses the crucial need for timely and accurate identification of tomato
fruit diseases, which significantly affect crop yield and quality. Central to Tomato Triage is the Tomato Fruit Disease Classification
system, developed using the Yolov8 algorithm. By employing image processing and machine learning, the system accurately
identifies and classifies common tomato diseases, providing suitable pesticide recommendations. The dataset, sourced from the
Mysuru RMC market, includes images labelled with five disease categories: Anthracnose, Bacterial Spot, Botrytis, Fruit worm
Bore, and Tomato Cracking. The project utilized Google Collab for model training and Flask for deployment, with Python as the
primary programming language. This initiative not only advances agricultural technology but also equips farmers with a valuable

tool to improve crop management and yield.
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l. INTRODUCTION

Agriculture is the cornerstone of the Indian economy, providing livelihoods for a large portion of the population. Tomatoes are
particularly important due to their widespread culinary use and nutritional benefits. However, tomato crops are frequently threatened
by various diseases, affecting both productivity and quality. Early detection and accurate diagnosis of these diseases are essential for
effective management and preventing significant crop losses. Traditional methods of disease detection rely on manual inspections by
experts, which are often time-consuming, labor-intensive, and prone to errors. Recent advancements in image processing and machine
learning have made automated disease detection systems increasingly viable. This project aims to develop an automated Tomato
Disease Classification system using the Yolov8 algorithm, a state-of-the-art object detection model. The system classifies tomato
fruit diseases into five categories: Anthracnose, Bacterial Spot, Botrytis, Fruit Worm Bore, and Tomato Cracking. The dataset,
sourced from the Mysuru RMC market, provides a diverse and representative collection of images. Utilizing the Yolov8 algorithm,
the model delivers accurate and efficient disease classification and pesticide recommendations, aiding farmers and agricultural
professionals in timely and effective disease management.

Il. Literature Survey

The literature survey highlights various advancements in tomato disease detection and classification. Liu J and Wang X et al.
[1]enhance YOLO V3 for real-time detection, integrating multi-scale feature detection and object frame dimension clustering for
superior accuracy and speed. Q. Wang and F. Qi et al.[2] utilize Faster R-CNN with CNNs like VGG16 and ResNet for efficient
tomato disease detection, reducing workload and improving precision. H. Hong, J. Lin, and F. Huang et al.[3] review big data, Al,
and loT advancements, emphasizing their significance across sectors like healthcare and finance, and the need for interdisciplinary
collaboration. J. Zhao and J. Qu et al. [4]employ YOLOv2 with K-means clustering for detecting physiological diseases in tomatoes,
focusing on accurate disease detection for quality control. Behera, Santi & Mahapatra, Abhijeet & Rath, Amiya & Sethy, Prabira et
al. [5]compile techniques for tomato classification and grading, highlighting the need for automated systems and comparing various
classification methods such as ANN, SVM, and random forest classifiers.

I11.PROPOSED SYSTEM

The proposed system uses the Yolov8 algorithm to develop an advanced Tomato Disease Classification model, known for its
high accuracy and efficiency. The development process includes several key stages: data collection, preprocessing, model training,
evaluation, and deployment. The dataset, sourced from the Mysuru RMC market, contains images categorized into five disease types:
Anthracnose, Bacterial Spot, Botrytis, Fruit Worm Bore, and Tomato Cracking. Preprocessing steps, such as noise reduction and
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contrast adjustment, enhance image quality. The Yolov8 model is trained on this labeled dataset, employing techniques like data
augmentation to ensure robustness. After training, the model is rigorously evaluated using metrics such as accuracy, precision, recall,
and F1-score to validate its performance. Upon achieving satisfactory results, the model is deployed using Flask, providing a web-
based interface for real-time disease detection. This system integrates advanced machine learning with practical agricultural
applications, offering a valuable tool for improving tomato crop management through precise and timely disease identification.

IV.METHODOLOGY

The system processes uses the YOLOv8 model from Ultralytics. Images are validated and stored, then processed by the YOLO
module to identify diseases with confidence scores. The detection results are annotated on the images using cvzone, displaying
bounding boxes and disease information. Uploaded and processed images are saved securely, and users receive detailed feedback on
disease detection, including visual annotations and treatment recommendations. The processed images and results can be viewed via
a specific route in the application.

Input Module

The input module is responsible for handling and validating the images uploaded by users. The Flask application is configured to
store uploaded files in the static/uploads/ directory, and the allowable file types include PNG, JPG, JPEG, GIF, and BMP. The
function checks if the uploaded file has one of these extensions. This ensures that only valid image files are processed. The input
module also includes routes and methods to render the upload form, handle image submissions, and provide feedback to users
regarding the success or failure of their uploads.

YOLO Module

The YOLO (You Only Look Once) module integrates the YOLOV8 model from Ultralytics for real-time object detection. This
model is initialized with pre-trained weights (best.pt), making it capable of identifying specific tomato diseases. In the function , the
YOLO model processes the uploaded image and outputs bounding boxes around detected objects. Each detection includes a
confidence score and a class label, which indicates the type of disease identified. The model is configured to run with a confidence
threshold of 0.05, ensuring that even low-confidence detections are considered.

Detection Module

The detection module processes the uploaded image to identify tomato diseases. The function reads the image using OpenCV
and passes it to the YOLO model for detection. The results from the model include bounding boxes, confidence scores, and class
labels. A dictionary class Names maps these labels to specific disease names and their corresponding treatments. This module
compiles the detection results, which are later used to annotate the image and generate a detailed report for the user.

Annotation Module

The annotation module is responsible for visually marking the detected diseases on the uploaded image. It uses the cvzone
library to draw bounding boxes around detected objects and to add text labels indicating the disease name, recommended treatment,
and confidence score. The functions are used for drawing rectangles and placing text on the image, respectively. This visual feedback
helps users easily identify the affected areas and understand the recommended treatments for each detected disease.
Upload Module

The upload module handles the entire process of receiving, validating, and saving the uploaded images. When a POST request
is made to the route, the module checks for the presence of a file and validates its extension using the function. If the file is valid, it
is saved securely in the UPLOAD_FOLDER using the function from Werkzeug. The saved file path is then passed to the
video_detection function for processing. If the file is missing or invalid, appropriate flash messages are displayed to the user.
Result Saving Module

The result saving module manages the storage and presentation of processed images. After the YOLO model detects diseases
and the image is annotated, the resulting image is saved in the UPLOAD_FOLDER with a predefined filename (result.jpg). The
OpenCV function cv2.imwrite is used to write the processed image to disk. This module also prepares the detection results, which
include the disease names, recommended treatments, and confidence scores, to be passed to the template for rendering. The
[display/<filename> route allows users to view the processed image by retrieving it from the upload directory. This ensures that users
can see both the annotated image and the detailed detection results, providing a comprehensive output of the disease detection process.
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Figure 1 System Architecture
The system features a client-side interface where users can upload images of tomato plants for analysis. On the server side, the back
end handles image processing and disease classification using the Yolov8 algorithm. This involves the integration of the pre-trained
Yolov8 model specifically for identifying various tomato diseases. Once the image is processed and classified, the results, including
disease identification and confidence scores, are displayed to the user through a dedicated result display component, providing a
seamless and informative user experience
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V. Result Analysis

The system's findings and strategies for addressing tomato fruit diseases, focusing on the image upload module and the disease
detection and pesticide recommendation module. In the image upload module, users can upload images in allowed formats (png, jpg,
jpeg, gif, bmp), which are validated and saved to the UPLOAD_FOLDER. Successful uploads are processed using the
video_detection function, which detects diseases with the YOLO model. The processed image, with annotations, is saved as result.jpg,
and users can view it by navigating to a specific URL, with the display_image function serving the image.

The disease detection module leverages the video_detection function, which reads the uploaded image using OpenCV and
processes it with the YOLO model loaded with specified weights (best.pt). The model detects various tomato diseases, providing
each detection with a disease name, recommended treatment, and confidence score. The function annotates the image with bounding
boxes and labels for detected regions, saving the annotated image as result.jpg. Detection results and the annotated image are then
displayed on the home.html template for user review.

Users benefit from a seamless interface that allows image uploads and detailed disease detection results. Upon uploading a valid
image, it is processed to detect diseases, annotated with relevant details, and saved for user viewing. The system ensures users receive
comprehensive feedback, including visual annotations and treatment recommendations, all accessible via a straightforward URL,
enhancing the overall user experience and aiding in effective disease management.

Result

Detections:

e Anthrocnose - Confidence: 0.87
. Treatment: chlorothalonil or copper-based fungicides

Figure 2 web interface
The confidence score that YOLOV8 outputs is a combination of these two confidences, which enables it to balance between how
certain it is that a box contains an object and how certain it is about which class this object belongs to. As for your question
regarding metric curves, you're correct that the confidence score is often used as the X-axis.
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