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Real-time Object detection of Personal Protective Equipment in video Streaming Using Deep
Learning Technique

(‘

1.2 Thesis Objectives

The objective is to improve workers safety by creating a real time PPE detection system that can utilize across
various industrial environments ensuring adherence, to safety regulations and minimizing accident risks.

The main goal of this project is to create a learning model that can detect safety equipment, like helmets, vests,

gloves, safety shoes and safety goggles in real-time by using different datasets. The model identifies these tools
using object detection algorithms.

This objective can be divided into the following sub goals;

Selecting and Implementing Algorithms; Apply the appropriate algorithms based on recent developments in
object detection to identify safety equipment.

Evaluating Algorithms; Measure the performance of the chosen algorithms using metrics such as accuracy,
precision and recall.

This project aims to build a real time system for detecting protective equipment (PPE) through deep learning
\ methods. By utilizing algorithms, the system seeks to enhance safety compliance in settings. )
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Real-time Object detection of Personal Protective Equipment in video Streaming Using Deep

Learning Technique
1.3 Thesis importance
The main focus of this thesis is suggesting a computer vision system that identifies Personal Protective
Equipment (PPE) by utilizing the You Only Look Once (YOLO) algorithm. This study aims to improve safety
adherence, in construction and industrial settings by applying cutting edge deep learning methods to enforce
PPE regulations. The achievements of this research encompass aspects, such, as;
1. YOLO Model for PPE Detection: This thesis proposes the use of YOLO to detect accuracy of PPE instances,
addressing common challenges in real-world industrial settings.
2. Dataset Creation: A new dataset specifically for PPE detection, comprising 1400 PPE instances. This dataset
includes various types of PPE such as helmets, safety goggles, vests, gloves, and safety shoes. The dataset
serves as a valuable resource for future research and development in this area.
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3. Image Augmentation Techniques: The research introduces the use of the augmentation; Geometric
Transformations, include Flipping, Rotation, Scaling, Translation. Also adding Noise to image and gray scale, that
will enhance model detection results, pictures count reaches 9000 after applying above augmentation.

4. Performance Evaluation and Benchmarking: The YOLO model was evaluated, achieving a mAP (mean Average
Precision) of 98.4%, maintaining a real-time processing passes on computer performance. These metrics
highlight the model's effectiveness and suitability for real-time applications in industrial safety.

5. Comparative Analysis of Detection Methods: The thesis provides a comprehensive analysis of sensor-based
and computer vision-based PPE detection methods. It highlights the limitations of traditional sensor-based
approaches, such as high cost and operational challenges, and demonstrates the advantages of computer vision
techniques in terms of accuracy, scalability, and cost-effectiveness.

6. Practical Implications and Future Work: The research outlines practical implications for deploying a system in
real-world industrial environments. It discusses the potential for integrating the system with existing safety
protocols and provides recommendations for future work, including the exploration of other deep learning
models and expanding the dataset to include more diverse scenarios and PPE types.
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