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Abstract: Plastic Identification Underwater addresses the pressing issue of plastic pollution in our oceans by developing
a novel underwater plastic object detection system using the YOLOV8 architecture. The model, trained on a diverse
dataset from Roboflow, achieved an accuracy rate of 87% in detecting submerged plastic objects. A Flask web application
was created to enable users to perform object detection on live video streams and specific paths, while integration with a
mobile application allows real-time detection using mobile cameras underwater. This comprehensive solution aims to
enhance marine conservation efforts by facilitating the identification and removal of underwater plastic debris.
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1. INTRODUCTION

Plastic pollution has emerged as a significant environmental threat, particularly in marine ecosystems. The proliferation
of plastic waste in oceans poses severe risks to marine life, ecosystems, and human health. Addressing this challenge
requires innovative approaches for the detection and mitigation of underwater plastic debris. In response to this urgent
environmental concern, this project introduces a comprehensive system for underwater plastic object detection using the
YOLOVS8 architecture. YOLOVS, an evolution of the YOLO (You Only Look Once) object detection framework, is
renowned for its accuracy and efficiency in real-time detection tasks.

The primary objective of this project is to develop a robust solution capable of accurately identifying plastic objects
submerged underwater. To achieve this, we employ YOLOV8 architecture and train the model on a carefully curated
dataset sourced from the Roboflow datasets. This dataset comprises diverse samples of underwater plastic objects,
ensuring the model's ability to generalize effectively. Beyond model development, this project extends to the deployment
of a Flask web application and integration with a mobile application.

The Flask web application serves as an intuitive interface for users to interact with the detection model, enabling object
detection on live video streams and specified paths. Furthermore, integration with a mobile application enhances the
system'’s versatility, allowing real-time detection using the mobile device's camera when submerged underwater.

1. RELATED WORK

[1] This paper presents an innovative approach to deep-sea debris detection using deep neural networks (DNNs). The
authors address the challenge of detecting underwater debris, a crucial task for marine environmental protection. The
proposed method leverages the power of deep learning to efficiently detect debris in deep-sea environments. The study
explores various deep learning architectures and techniques to optimize detection performance. Through rigorous
experimentation and evaluation, the authors demonstrate the effectiveness of their method in accurately identifying debris
in challenging underwater conditions.

[2] Bhanumathi M focuses on the detection of marine plastic using deep learning techniques. The study aims to develop
a reliable system for identifying plastic debris in marine environments, contributing to efforts to mitigate plastic pollution.
The author explores the application of deep learning models, such as convolutional neural networks (CNNs), for detecting
plastic objects from underwater imagery. Through experimentation and analysis, the paper evaluates the performance of
different deep learning architectures and proposes an optimized approach for marine plastic detection..

[3] Bhanumathi M focuses on the detection of marine plastic using deep learning techniques. The study aims to develop
a reliable system for identifying plastic debris in marine environments, contributing to efforts to mitigate plastic pollution.
The author explores the application of deep learning models, such as convolutional neural networks (CNNs), for detecting
plastic objects from underwater imagery. Through experimentation and analysis, the paper evaluates the performance of
different deep learning architectures and proposes an optimized approach for marine plastic detection.
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[4] Haruna Abdu conducts a comprehensive survey on waste detection and classification using deep learning techniques.
The paper provides an extensive overview of recent advancements in deep learning- based approaches for waste detection,
addressing the growing need for efficient waste management solutions. Through a systematic review of literature, the
author identifies key trends, challenges, and opportunities in the field of waste detection using deep learning. The survey
encompasses various waste types, including plastic, electronic, and hazardous waste, and discusses the application of
convolutional neural networks (CNNs), recurrent neural networks (RNNSs), and other deep learning architectures for
waste detection and classification tasks. By synthesizing insights from existing research, the paper offers valuable
guidance for future studies and developments in this domain.

[5] M. Delina presents a deep learning approach for detecting underwater plastic waste, addressing the critical issue of
plastic pollution in aquatic environments. The study focuses on leveraging deep learning techniques to identify and
classify plastic waste submerged underwater, aiming to facilitate efficient cleanup and mitigation efforts. The paper
explores the use of convolutional neural networks (CNNSs) and other deep learning architectures for underwater plastic
waste detection, considering factors such as image quality, lighting conditions, and environmental variability. Through
experimentation and evaluation, the author demonstrates the effectiveness of the proposed approach in accurately
detecting plastic waste in underwater imagery, contributing to ongoing efforts to preserve marine ecosystems

. METHODOLOGY
Existing System

Existing methods for underwater plastic detection often rely on manual observation, which is time-consuming, labour-
intensive, and prone to human error. Automated detection systems utilizing traditional computer vision techniques may
struggle to accurately detect objects in challenging underwater conditions. Additionally, the lack of user-friendly
interfaces limits the accessibility of these systems to non-technical users.

Disadvantages

e Manual Observation: Relies heavily on manual observation, making the process time-consuming, labor-intensive,
and prone to human error.

e Inaccurate Detection: Automated systems using traditional computer vision techniques may struggle with accurate
detection due to challenging underwater conditions such as low visibility, varying light conditions, and the presence
of other debris.

e Limited Accessibility: Existing systems often lack user-friendly interfaces, making them difficult for non-technical
users to operate effectively.

o Inefficiency: The combination of manual effort and the limitations of traditional methods results in an inefficient
process that is not scalable for widespread application.

Proposed System:

The proposed system utilizes YOLOV8 architecture for robust and efficient object detection in underwater environments.
A curated dataset of underwater plastic objects is used to train the detection model, ensuring its ability to generalize
effectively. The system includes a Flask web application for seamless interaction with the detection model, allowing
users to perform object detection on live video streams and specified paths. Integration with a mobile application enables
real-time detection using the mobile device's camera when submerged underwater.

Advantages

e High Accuracy: Utilizes the YOLOVS architecture, which is known for its robustness and efficiency, leading to more
accurate detection of underwater plastic objects.

e  Generalization: The model is trained on a carefully curated dataset of underwater plastic objects, ensuring it can
generalize effectively across various conditions.

e User-Friendly Interface: The system includes a Flask web application that provides an intuitive interface, making it
accessible to users regardless of their technical expertise.

o Real-Time Detection: Integration with a mobile application enables real-time detection using the camera of a mobile
device when submerged underwater, enhancing the system’s versatility and responsiveness.
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V. IMPLEMENTATION

Implementation is the process of transforming a new or updated system design into a fully operational system. The
primary goal is to deploy the new system while minimizing costs, risks, and disruptions to ongoing operations. This phase
is crucial for ensuring that the system operates smoothly and effectively, without interrupting the organization's
workflow. A key aspect of the implementation process is conducting thorough testing to avoid any issues.

This involves creating test cases and using sample data to validate that the new system performs as expected. Before
transitioning to live data, it is essential to test the system with data from the old system, ensuring that all functions work
correctly in the new environment.

DATASET

LABELLING

TRAINING SET

YOLO AND
INPUT FASTER R-CNN DETECTING THE
ALGORITHM OBJECTS UNDER
WATER

TESTING DATA

FLOW OF IMPLEMENTATION
V. CONCLUSION

The development and implementation of the underwater plastic object detection system mark a significant advancement
in the realm of environmental monitoring and conservation. Through a comprehensive methodology encompassing data
collection, annotation, model selection, training, and application development, the project has successfully demonstrated
the feasibility and effectiveness of using deep learning techniques to address the pressing issue of plastic pollution in
underwater environments. The achieved detection accuracy of 87% using the YOLOV8 architecture underscores the
system's capability to accurately identify and localize plastic objects within underwater scenes in real-time. The
integration of the detection system with both a Flask web application and a mobile application enhances its accessibility
and usability, enabling users to perform object detection seamlessly across different platforms and environments. Despite
encountering challenges such as the variability and complexity of underwater environments, the project has laid the
groundwork for future advancements. Continued refinement of the detection algorithm, exploration of advanced data
augmentation techniques, and collaboration with environmental organizations and stakeholders hold promise for further
improving the system's performance and impact.
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