
 

12 I January 2024

https://doi.org/10.22214/ijraset.2024.57981



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 12 Issue I Jan 2024- Available at www.ijraset.com 

     

687 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

 

Driver Drowsiness Detection using CNN 
 

Jaitee Bankar
1
, Siddhant Bhanage

2
, Rudratej Patil

3
, Shubham Shirke

4
, Dnyanesh Shitole

5 

Department of Information Technology, R.M.D Sinhgad School of Engineering 

 

Abstract: This research introduces a Driver Drowsiness Detection system employing Convolutional Neural Networks (CNN). 

The system analyses real-time facial features from in-vehicle cameras to determine a driver's alertness level. Trained on diverse 

datasets, the CNN model demonstrates high accuracy in identifying drowsiness signs, making it suitable for real-world 

deployment. This system contributes to road safety by providing timely alerts to prevent accidents caused by driver fatigue. As 

road safety remains a critical concern, the development of intelligent systems to mitigate driver-related risks has become 

imperative. Driver drowsiness is a major factor contributing to road accidents, emphasizing the need for robust and real-time 

detection mechanisms. This research presents a novel approach for Driver Drowsiness Detection using Convolutional Neural 

Networks (CNN). The proposed system utilizes CNN architecture to analyse facial features extracted from real-time video 

streams captured by an in-vehicle camera. Facial landmarks and expressions are processed to determine the driver's level of 

alertness. The CNN model is trained on a diverse dataset comprising both drowsy and alert facial expressions, ensuring its 

adaptability to different driving conditions and individual characteristics. The system's effectiveness is evaluated through 

extensive experiments using various datasets and scenarios. The results demonstrate the CNN's capability to accurately identify 

signs of driver drowsiness, achieving high precision and recall rates. Furthermore, the model's real-time processing capabilities 

make it suitable for deployment in practical, on-road scenarios. The proposed Driver Drowsiness Detection system presents a 

promising solution to enhance road safety by providing timely alerts to drivers when signs of drowsiness are detected. This 

research contributes to the ongoing efforts to integrate artificial intelligence into vehicle safety systems, ultimately reducing the 

risk of accidents caused by driver fatigue. 

 

I. INTRODUCTION 

As advancements in technology continue to reshape the automotive landscape, there is a growing emphasis on integrating intelligent 

systems to enhance road safety. One critical aspect of this endeavour is the development of Driver Drowsiness Detection systems, 

aimed at mitigating the risks associated with fatigued driving. Driver drowsiness remains a significant factor contributing to road 

accidents globally, underscoring the urgency to implement effective and reliable detection mechanisms. This research focuses on 

leveraging the power of Convolutional Neural Networks (CNNs) to address the challenge of Driver Drowsiness Detection. 

Traditional methods often rely on simple thresholding techniques or basic image processing, which may lack the robustness required 

for real-world scenarios.  

In contrast, CNNs, with their ability to automatically learn hierarchical features from data, offer a promising solution for accurately 

assessing a driver's level of alertness based on facial expressions. 

The ubiquity of in-vehicle cameras provides an opportunity to monitor drivers continuously and in real-time. By utilizing CNNs to 

analyze facial features extracted from these video streams, this research aims to create a system capable of effectively distinguishing 

between alert and drowsy states. The adaptability of the proposed model to diverse driving conditions and individual characteristics 

is crucial for its practical implementation. In the following sections, we delve into the methodology behind the CNN-based Driver 

Drowsiness Detection system, discussing the dataset used for training and validation, the model architecture, and the evaluation 

metrics employed. The outcomes of this research not only contribute to the field of computer vision and artificial intelligence but 

also hold significant potential for enhancing road safety by providing timely alerts to drivers experiencing drowsiness. 

 

II. RELATED WORK 

1) Bappaditya Mandal-In this paper, this research focuses on the development of a robust system for detecting bus driver fatigue 

through visual analysis of eye states. Leveraging advanced computer vision techniques, the proposed approach aims to 

accurately identify signs of drowsiness by analysing the driver's eye movements and expressions. The system's effectiveness is 

evaluated using a comprehensive dataset, demonstrating promising results. The outcomes of this study hold significant potential 

for enhancing passenger safety and minimizing the risks associated with bus driver fatigue. 
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2) Zuojin Li-In this paper, this research addresses the imperative need for transportation safety by developing an automatic system 

for detecting driver fatigue. By analysing driving operation information, such as steering patterns and pedal usage, the proposed 

approach employs machine learning techniques to identify signs of driver fatigue. The system's efficacy is evaluated through 

extensive experiments, showcasing its potential to enhance road safety by providing timely alerts and mitigating the risks 

associated with drowsy driving. 

3) Mr. Phil Hanley-In this paper, this study investigates the prevalent issues of fatigue and stress among bus drivers. Through a 

comprehensive analysis of factors contributing to driver fatigue and stress, the research aims to identify potential solutions and 

interventions. Insights derived from surveys, physiological measurements, and operational data provide a holistic understanding 

of the challenges faced by bus drivers. The outcomes of this study contribute valuable information to improve working 

conditions, enhance transportation safety, and mitigate risks associated with driver fatigue and stress. 

4) Thobias Sando-In this paper, this research investigates the potential causes of driver fatigue among transit bus operators in 

Florida. Through surveys, interviews, and data analysis, the study identifies key factors contributing to fatigue. Findings aim to 

enhance understanding and contribute insights for implementing targeted interventions to address driver fatigue issues, 

ultimately improving safety in transit operations. 

5) Dayang Nailul Munna-In thus paper, this study explores the multifaceted factors influencing bus driver fatigue and its 

correlation with the risk of accidents. Through surveys, incident data analysis, and driver interviews, the research aims to 

pinpoint key contributors to fatigue and their implications on road safety. The findings offer valuable insights for developing 

strategies to mitigate fatigue-related risks and enhance overall bus transportation safety. 

6) Herbert Biggsa-Author says, this research qualitatively explores the fatigue factors affecting metropolitan bus drivers. Through 

in-depth interviews and thematic analysis, the study identifies key contributors to driver fatigue in urban transit settings. The 

findings provide valuable insights for developing targeted interventions and strategies to improve the well-being and safety of 

metropolitan bus drivers. 

7) Bindu Bhatt-In this paper, this study investigates occupational health hazards faced by bus drivers. Through surveys, health 

assessments, and work environment analysis, the research identifies and examines the prevalent health risks associated with bus 

driving. The findings contribute valuable insights for developing targeted interventions and policies to improve the occupational 

health and well-being of bus drivers, ultimately enhancing workplace safety in the transportation sector. 

 

 

III.  FLOWCHART 

 

 
Fig 1.1 

 

Driver drowsiness detection systems typically utilize various sensors and algorithms to monitor a driver's behaviour and 

physiological signals, aiming to identify signs of fatigue or drowsiness. The working of these systems often involves the following 

components: 

1) Image/Video Capture: In-vehicle cameras capture real-time images or video footage of the driver's face. 

2) Facial Feature Extraction: Computer vision techniques are applied to extract facial features from the captured images or video 

frames. This may include eye movement, blinking patterns, head pose, and facial expressions. 
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3) Data Pre-processing: Extracted facial features are pre-processed to enhance the quality of data and remove any noise that might 

affect the accuracy of detection. 

4) Feature Analysis: Extracted features are analysed to identify patterns associated with drowsiness. For example, frequent 

blinking, slow eye movements, or changes in facial expressions may indicate fatigue. 

5) Machine Learning/Deep Learning Models: Many systems employ machine learning algorithms or deep learning models, such 

as Convolutional Neural Networks (CNNs), to learn and recognize patterns indicative of drowsiness. These models are trained 

on labeled datasets containing examples of both alert and drowsy states. 

6) Classification: The trained model classifies the input data into categories, typically distinguishing between an alert and a 

drowsy state. Some systems use predefined thresholds, while others leverage the continuous output of the model. 

7) Alert Generation: When the system detects signs of drowsiness beyond a certain threshold, it triggers an alert. This alert can be 

in the form of a sound, visual warning, or haptic feedback to alert the driver. 

8) Real-Time Monitoring: The entire process is designed to work in real-time, continuously monitoring the driver's condition 

during the journey. 

It's important to note that the effectiveness of driver drowsiness detection systems depends on the quality of sensors, robustness of 

algorithms, and the ability to adapt to different driving conditions and individual variations in behavior. Additionally, user 

acceptance and ethical considerations, such as privacy concerns, are crucial aspects that need to be addressed in the development 

and implementation of these systems. 

IV. CONCLUSIONS 

In conclusion, the application of Convolutional Neural Networks (CNNs) in driver drowsiness detection demonstrates significant 

promise for enhancing road safety. Through real-time analysis of facial features, CNNs can accurately identify signs of driver 

fatigue, offering a proactive mechanism to prevent potential accidents. However, ongoing research and development are essential to 

address challenges such as diverse datasets, real-world adaptability, and user acceptance, ensuring the continued improvement and 

effectiveness of CNN-based driver detection systems on the road. 
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