T ond™

ges A,
@REME&
e-Journal

Volume: 09 Issue: 06 | June - 2025

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.586 ISSN: 2582-3930

Ripe Tomato Detection Using YOLOVS algorithm.

Prof. Sayali S. Kuchekar, Dhanashri L. Pawar, Shreejeet V. Adsul

Department of E&TC, Sinhgad College of Engineering
Department of E&TC, Sinhgad College of Engineering
Department of E&TC, Sinhgad College of Engineering

sksksk

Abstract - This project harnesses the power of YOLOVS
(You Only Look Once, version 8) a cutting-edge, real-time
object detection algorithm to accurately identify ripened
tomatoes in images and live video streams. We are
Designed the model to support farmers and agricultural
professionals, the system automates the process of
detecting ripeness, significantly enhancing harvesting
efficiency and reducing reliance on manual labour. Our
model was meticulously trained on a diverse dataset of
tomatoes captured at various stages of ripeness. Through
this training, YOLOvVS learned to differentiate ripened
tomatoes based on distinctive visual cues such as colour
intensity, contour shape, and size. The result is a robust,
high-speed detection system capable of operating in real-
world agricultural environments. This project makes it an
ideal solution for automated yield estimation, and smart
farming technologies.
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1.INTRODUCTION

Precision agriculture is rapidly transforming the
landscape of modern farming, leveraging advanced
technologies to improve crop monitoring, yield estimation,
and harvesting efficiency. Among these innovations,
automated fruit detection has emerged as a critical area of
research, aiming to minimize labour dependency and
optimize harvesting processes. Tomatoes, being one of the
most widely cultivated and economically significant crops,
require precise monitoring to ensure optimal ripeness at the
time of harvest.

This research focuses on the implementation of the
YOLOv8 algorithm state-of-the-art, real-time object
detection model for the accurate identification of ripe
tomatoes in both static images and live video streams.
YOLOVS stands out for its exceptional speed, accuracy,
and lightweight architecture, making it highly suitable for
deployment in agricultural environments.

This model we were trained on a comprehensive dataset
containing tomato images at various stages of ripeness.

Through deep learning, YOLOVS effectively learns to
recognize ripe tomatoes based on key visual characteristics
such as colour tone, shape, and size. This enables the
system to deliver high detection accuracy under varying
lighting conditions and complex backgrounds typical of
outdoor farms or greenhouses.

By automating the detection of ripe tomatoes, this
approach not only reduces manual labour and human error
but also enhances harvesting precision, efficiency, and
consistency. The results of this study demonstrate the
feasibility and effectiveness of integrating computer vision
and deep learning in agriculture, paving the way for
intelligent crop monitoring systems and smart farming
practices.

2. LITERATURE SURVEY

Yang et al. (2023) made YOLOVS lighter and better at
finding features, especially for tomato leaf diseases, using
"attention" to help it focus.

Li et al. (2023) improved YOLOv8 for tomato ripeness
by adding a special "attention" part that focuses on color
and location.

Zhang et al. (2024) added "Coordinate Attention" to
YOLOVS8n to help it recognize tomatoes at different
ripeness stages better.

Liu and Chen (2024) changed YOLOvVS8n's basic building
blocks to "Receptive Field Attention Convolutions" for
better tomato detection on robots.

Sun and Wang (2024) also improved YOLOvSs for
finding tomato maturity, likely by using similar
"attention" tricks to help it see important details.

3. METHODOLOGY

In the rapidly advancing field of computer vision, object
detection stands as a cornerstone technology powering
applications such as autonomous vehicles, smart
agriculture, industrial automation, and surveillance systems.
Among the various algorithms developed over the years, the
YOLO (You Only Look Once) family has gained
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remarkable popularity for its real-time performance and
high detection accuracy.

Precision agriculture is transforming traditional farming
by integrating cutting-edge technologies to improve yield,
reduce waste, and ensure food quality. One such crucial task
in smart farming is the accurate detection of ripe tomatoes,
which directly influences harvesting efficiency and crop
quality. Manual inspection is time-consuming, labour-
intensive, and often prone to human error—necessitating
the adoption of automated, intelligent solutions.

By harnessing the capabilities of YOLOVS, this study
aims to develop a fast, reliable, and scalable solution for ripe
tomato detection, contributing to the advancement of
automation in smart agriculture.

High Detection Accuracy: Majority of ripe tomatoes are
detected with high confidence (>0.85), showing strong
model performance.

Lower Confidence Cases: Example: Tomato: 0.59 and
Tomato: 0.66 may be affected by shadows, overlap, or light
glare.

Overall Accuracy Score (Estimation): Based on visible
detection quality:

e Precision (accuracy of positive predictions):
~100% (no visible false detections)

¢ Confidence-weighted average: ~0.81
Model Performance Grade is Excellent.
High confidence (>0.85): These are clear, ripe tomatoes.

Low confidence (<0.60): These are either partially ripe,
raw, or the model is unsure due to poor lighting, occlusion,
or colour similarity.

TOOLS USES
1. Python

Used for writing the detection pipeline.

Libraries like OpenCV, matplotlib, and torch are
commonly used.

Supports easy integration with hardware like
cameras and harvesting robots.

2. Roboflow

A web-based tool for dataset preparation and
management.

Offers features like: Image annotation (bounding
boxes, segmentation), Data augmentation (flip,

rotate, noise, etc.), Automatic dataset formatting
(YOLO) the process One-click export to YOLOvVS
format.

3.Visual Studio:

Visual Studio is an integrated development
environment (IDE) developed by Microsoft. It
supports multiple programming languages like
C++, C#, Python debugging, and deploying
applications.

This methodology we desined for undestanding the flow
of ripened tomatos detection process.
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Figurel. Methodology of ripe tomatoes detection
process.

4. RESULT AND DISCUSION

In this project we have some practical output result image
of ripe tomato detection process.

Figure 2.sample image detection result by YOLOv8
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The image shows YOLOVS detection results on a tomato
plant, identifying ripe tomatoes only. Most detections are
ripe tomatoes .  Lower confidence scores were observed
for partially ripe/raw tomatoes, Green tomatoes were
ignored, which is desirable in selective harvesting

applications.

YOLOvV8 shows the ability to differentiate between
ripeness levels, but further training is needed for full
ripeness classification (green — orange — red).

Figure3.sample image detection result by YOLOVS

This image shows the detection results of YOLOVS on a
tomato plant using bounding boxes and confidence scores.
Here's a focused analysis on ripe tomato detection accuracy

6. CONCLUSION

This research demonstrates the effectiveness of the
YOLOVS8 algorithm for real-time ripe tomato detection in
natural agricultural environments. The model was tested on
images containing both ripe (red) and raw (green or
partially ripe) tomatoes. Results confirm that YOLOVS.

Achieves high detection accuracy for ripe tomatoes, even
in complex backgrounds with overlapping fruits and
varying lighting. Maintains strong confidence scores
(mostly above 0.85) for clearly visible ripe tomatoes.
Successfully ignores raw (unripe) tomatoes, reducing false
positives a critical advantage for automated harvesting
systems. The project model Shows the potential to
differentiate ripeness levels, though performance on
partially ripe or shaded tomatoes can be improved with
additional training data.

Overall, YOLOVS8 proves to be a powerful and efficient
deep learning model for agricultural applications, offering
fast, accurate, and robust performance in tomato ripeness
detection. With further optimization and integration into
robotic systems, this technology can significantly aid in
precision farming, labour reduction, and post-harvest
sorting.

7. FUTURE SCOPE AND IMPROVEMENTS

Multi-stage ripeness detection: Expand from ripe/unripe to
green, semi-ripe, and fully ripe classification.

High-accuracy training: Enrich dataset with
varied lighting, angles, occlusion, and backgrounds. Also
Optimize YOLOVS8 for mobile devices and IoT cameras for
on-field detection.
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