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Abstract : Drowsy driving is one of the major causes of road accidents globally. As per the National Highway Traffic Safety
Administration (NHTSA), drowsy driving causes around 100,000 accidents per year, resulting in around 1,500 fatalities and
40,000 injuries. This thesis proposes a real-time deep learning and machine learning-based system for drowsy driver detection and
alert to avoid accidents. The system utilizes a combination of computer vision and machine learning techniques to monitor the
driver's behavior and alert them in case of drowsiness.

l. INTRODUCTION
Driving is an essential activity for many people around the world, and it is a common means of transportation. However, driving
can be dangerous, especially when drivers become fatigued or drowsy. Drowsiness is a leading cause of accidents on the road,
and it's estimated that up to 20% of all fatal accidents are caused by drowsy driving. To avoid accidents and ensure safe driving, it
is crucial to detect drowsiness in drivers and alert them in real-time.

In recent years, machine learning and deep learning algorithms have been used to develop real-time drowsy driver detection
systems. These systems use various features extracted from the driver's face, head position, and eye movements to detect signs of
drowsiness. The systems can then issue alerts to the driver to avoid accidents.

The objective of this thesis is to develop and evaluate a real-time drowsy driver detection system using machine learning and deep
learning algorithms. The system will use video cameras to capture images of the driver's face and then extract features from these
images to determine if the driver is drowsy. The features will be fed into a machine learning or deep learning algorithm that will
classify the driver's level of drowsiness. The system will then issue an alert to the driver if necessary, to prevent accidents on the
road.

Drowsy Driving Detection Techniques:

Several techniques have been proposed for detecting drowsy drivers, including physiological, behavioral, and vehicle-based
methods. Physiological methods include measuring heart rate, eye blink rate, and brainwave activity. Behavioral methods include
analyzing the driver's behavior, such as head nods, yawning, and lane deviation. Vehicle-based methods include analyzing the
vehicle's motion, such as speed, acceleration, and steering angle. Although these methods have shown promising results, they are
often intrusive, expensive, and require specialized equipment.

Computer Vision Techniques for Drowsy Driver Detection:

Computer vision techniques have been widely used for detecting drowsy drivers. These techniques include facial feature
extraction, eye tracking, and head pose estimation. Facial feature extraction involves identifying and tracking facial features such
as the eyes, mouth, and nose. Eye tracking involves monitoring the driver's eye movements and detecting changes in gaze
direction. Head pose estimation involves tracking the driver's head movements and estimating the head's orientation. These
techniques have shown good results in detecting drowsy drivers, and they are non-intrusive, making them practical for everyday
use.

Machine Learning Techniques for Drowsy Driver Detection:
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Machine learning techniques have also been widely used for drowsy driver detection. These techniques include decision trees,
support vector machines, and artificial neural networks. These techniques have shown good results in detecting drowsy drivers,
and they are capable of handling large amounts of data, making them suitable for real-time applications.

Real-time Systems for Drowsy Driver Detection:

Real-time systems for drowsy driver detection are designed to detect drowsiness in real-time, providing immediate alerts to the
driver. These systems utilize a combination of computer vision and machine learning techniques, making them efficient and
reliable. However, these systems require high-performance computing, making them expensive and challenging to implement.

Il. LITRECTURE REVIEW

The issue of driver fatigue has been recognized as a critical factor in road safety for many years. As a result, researchers have
investigated various approaches to develop an effective drowsy driver detection system. In recent years, real-time deep learning
and machine learning-based approaches have been gaining popularity for developing efficient driver fatigue detection systems.

Several research works have explored the use of computer vision techniques to detect driver fatigue. Zhang et al. (2015) proposed
a novel method of real-time driver fatigue detection using machine learning. Their approach involved analyzing the driver's facial
features, including eye state, head position, and mouth shape, using Haar-like features and a support vector machine (SVM)
classifier. Their results demonstrated that the proposed system achieved high detection rates for driver fatigue.

Similarly, Sun et al. (2015) presented a real-time driver fatigue detection system that used machine learning methods. Their
approach involved extracting facial features, such as eye closure duration and the ratio of open to closed eyes, and applying
AdaBoost and SVM classifiers to detect driver fatigue. Their system achieved an accuracy rate of 92.4%, demonstrating its
effectiveness in detecting driver fatigue in real-time.

Kim et al. (2013) proposed a drowsy driver detection system that used artificial neural networks (ANNs) with wavelet-based
image processing. Their approach involved analyzing the driver's facial features, including eye states and head movements, and
extracting wavelet coefficients from facial images. The extracted features were then used as inputs to the ANNSs for classification.
Their system achieved a high detection rate of 96.7%, demonstrating its effectiveness in detecting drowsy drivers.

Wang and Guo (2012) proposed a real-time driver fatigue detection system based on machine vision. Their approach involved
using a webcam to capture the driver's face, and then extracting and analyzing facial features, such as eye closure duration and
head movements. They used a neural network classifier to detect driver fatigue, achieving an accuracy rate of 93.6%.

Tang et al. (2015) proposed a real-time driver fatigue detection system that used pupil tracking and iris detection. Their approach
involved capturing images of the driver's eyes using a camera, and then analyzing the pupil size and iris texture to detect driver
fatigue. They used a Bayesian network classifier to achieve an accuracy rate of 96.3%.

Another approach to detecting driver fatigue involves analyzing physiological signals, such as electroencephalography (EEG) and
electrocardiography (ECG). Zhou et al. (2019) proposed a driver fatigue detection system that used EEG signals to detect driver
fatigue. Their approach involved extracting features from the EEG signals, and then using a support vector regression (SVR)
model to detect driver fatigue. Their system achieved an accuracy rate of 86.2%.

Zhang et al. (2021) proposed a driver fatigue detection system that used ECG signals. Their approach involved extracting features
from the ECG signals, such as heart rate variability, and using a deep neural network (DNN) classifier to detect driver fatigue.
Their system achieved an accuracy rate of 91.8%.

Wang et al. (2021) proposed a driver fatigue detection system that used a combination of EEG and ECG signals. Their approach
involved extracting features from both signals, and then using a convolutional neural network (CNN) classifier to detect driver
fatigue. Their system achieved an accuracy rate of 90.3%.

Huang et al. (2019) proposed a driver fatigue detection system that used both physiological signals and facial features. Their
approach involved extracting features from both EEG signals and facial images, and then using a hybrid classifier that combined
SVM and convolutional neural network (CNN) to detect driver fatigue. Their system achieved an accuracy rate of 89.7%.

Based on the literature review of research works on real-time deep learning and machine learning-based drowsy driver detection
systems, some research gaps can be identified.

Firstly, although several studies have proposed effective methods for detecting driver fatigue, there is still a need for more
research to address the limitations of current systems. For example, many studies have used facial features as input to their
classifiers, but these features may not be reliable indicators of driver fatigue under certain conditions, such as when the driver is
wearing sunglasses or if the lighting conditions are poor. Therefore, future research could explore alternative features that are less
affected by external factors.

Secondly, while physiological signals, such as EEG and ECG, have been shown to be effective in detecting driver fatigue, these

methods require additional sensors and may be more invasive. Therefore, future research could investigate the use of non-invasive
sensors that can measure physiological signals, such as heart rate variability, through the driver's skin.
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Thirdly, most of the studies reviewed have evaluated their systems using a limited number of participants, which may not be
representative of the general population. Therefore, future research could conduct larger-scale studies to validate the effectiveness
of the proposed methods across a wider range of participants.

Finally, although most of the studies reviewed have achieved high accuracy rates in detecting driver fatigue, there is still a need
for research to improve the real-time performance of these systems. Many of the proposed methods involve complex algorithms
that may not be suitable for real-time applications. Therefore, future research could focus on developing more efficient algorithms
that can detect driver fatigue in real-time.

I11. BACKGROUND & MOTIVATION

Drowsy driving is a serious problem that poses a risk to drivers and others on the road. The National Highway Traffic Safety
Administration estimates that 90,000 car accidents per year in the United States are caused by drowsy driving, resulting in
approximately 50,000 injuries and 800 fatalities. These accidents can be prevented with the help of advanced technologies such as
machine learning and deep learning.

Machine learning and deep learning are branches of artificial intelligence that enable computers to learn from data and make
predictions or decisions based on that data. In the context of drowsy driving detection, machine learning algorithms can be trained
on large datasets of driving data to identify patterns associated with drowsiness, such as slow reaction times, erratic steering, and
changes in driving behavior. These algorithms can then be used in real-time to detect drowsiness and alert drivers before an
accident occurs.

Similarly, deep learning algorithms can be used to analyze large amounts of data and extract meaningful features that can be used
to detect drowsiness. Deep learning models can be trained on large datasets of images and videos of drivers to identify facial
expressions, eye movements, and other physiological indicators of drowsiness.

The motivation for developing real-time deep learning and machine learning-based drowsy driver detection systems is clear.
These systems can help reduce the number of accidents caused by drowsy driving and save lives. Moreover, they can provide a
more accurate and reliable way to detect drowsiness than traditional methods such as monitoring heart rate and blood pressure.

Real-time deep learning and machine learning-based drowsy driver detection systems are also highly scalable and can be easily
integrated into existing vehicle safety systems, such as lane departure warning systems, collision avoidance systems, and
automatic emergency braking systems. These systems can be used by commercial fleets and individual drivers alike to ensure that
everyone on the road is safe.

The development of these systems is also supported by advancements in sensor technology, which can capture a wide range of
data about drivers, such as their heart rate, brain waves, and eye movements. With the availability of these sensors, it is now
possible to develop more accurate and reliable drowsy driver detection systems that can be used in a variety of settings.

In summary, real-time deep learning and machine learning-based drowsy driver detection systems have the potential to save lives
and reduce the number of accidents caused by drowsy driving. The development of these systems is supported by advancements
in sensor technology, and their integration into existing vehicle safety systems is highly scalable. Therefore, it is essential to
continue investing in the development of these systems to ensure that everyone on the road is safe.

IV. PROBLEM STATEMNET

The scope of real-time deep learning and machine learning-based drowsy driver detection and alert is immense, as it has the
potential to save countless lives by preventing accidents caused by driver fatigue. The technology can be implemented in various
vehicles, including cars, trucks, buses, and trains. The system can also be integrated with various types of sensors, such as
camera-based systems and wearables like smartwatches. The system can be further enhanced by integrating it with GPS to alert
drivers when they are approaching high-risk areas, such as sharp turns or busy intersections.

Limitations:
Despite the numerous advantages of real-time deep learning and machine learning-based drowsy driver detection and alert, there
are several limitations that must be considered. These include:

1. Limited accuracy: Although the technology has shown great promise in detecting drowsy drivers, it is still not 100% accurate.
There is always the possibility of false positives or false negatives, which could result in unnecessary alerts or missed warning
signs.

2. Hardware requirements: Implementing a real-time deep learning and machine learning-based system requires a significant
amount of hardware, including powerful processors and high-quality cameras. This can make it costly and impractical for some
vehicles.

IJNRD2402108 International Journal of Novel Research and Development (www.ijnrd.org) b64



http://www.ijrti.org/

© 2024 IINRD | Volume 9, Issue 2 February 2024| ISSN: 2456-4184 | IINRD.ORG

3. Data privacy: The system relies on collecting data on the driver's behavior, such as facial expressions and eye movements. This
data could be considered sensitive and may raise concerns about privacy violations.

4. Training data: Developing accurate models requires a large amount of training data. However, collecting data on drowsy
driving can be challenging, and the data collected may not be representative of real-world scenarios.

5. System failure: Like any technology, there is always the possibility of system failure. In the case of a drowsy driver detection
system, a failure could result in a driver not receiving an alert, putting them and others on the road at risk.

6. Driver behavior: The system is designed to detect signs of drowsiness, but it cannot control driver behavior. If a driver ignores
the warning signs and continues to drive while drowsy, the system may not be effective in preventing an accident.

It is important to keep these limitations in mind when developing and implementing real-time deep learning and machine
learning-based drowsy driver detection and alert systems.

V. RESEARCH OBJECTIVES

The research objective of Computer Vision and Deeptech based Drowsy Driver detection and alert to avoid the road accidentsare
as follows:

1. To design and implement a real-time system that can detect drowsiness in drivers using deep learning and ML algorithms.

2. To develop a system that can monitor various factors related to driving behavior, such as eye closure duration, head position,
and other vital signs, and alert the driver when necessary.

3. To improve the accuracy of the drowsiness detection system by using advanced deep learning techniques, such as
convolutional neural networks (CNNSs) and recurrent neural networks (RNNSs).

4. To study the performance of different ML algorithms and deep learning models for drowsiness detection and identify the most
suitable algorithm for this task.

5. To test the developed system in real-world conditions and evaluate its effectiveness in reducing the incidence of accidents
caused by drowsy driving.

6. To develop a user-friendly interface that can provide drivers with real-time feedback on their driving behavior and alert them
when they are at risk of falling asleep.

7. To investigate the potential benefits of the developed system in reducing the number of accidents caused by drowsy driving and
assess its economic and social impact.

V. METHODOLOGY

Proposed Steps:

e Collect facial data: Collect real-time facial data, such as eye and mouth movements, from a camera installed in
the car's dashboard.

e Preprocess the data: Preprocess the collected data by cropping and resizing the images to remove any
background noise and standardize the features.

e Extract features: Extract features from the preprocessed data, such as eye closure duration and mouth
movements.

e Train the deep learning model: Train a deep learning model, such as a convolutional neural network (CNN) or a
recurrent neural network (RNN), on the extracted features to classify the driver's alertness level.

e Test the model: Test the trained model on a separate dataset to evaluate its accuracy and performance.

e Integrate the model into the system: Integrate the trained model into the drowsy driver detection system to
receive real-time data from the camera and classify the driver's alertness level in real-time.

e Set up alerts and notifications: Set up alerts and notifications to warn the driver, such as visual and auditory
alerts, when the model detects drowsiness.

o Refine the model: Continuously refine the model over time by collecting and incorporating new data to improve
its accuracy and performance.
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As with the previous implementation, it is important to consider the ethical and legal implications of implementing such
a system and to design and evaluate it with these considerations in mind. Additionally, the accuracy and performance of
the system would depend on the quality and quantity of the facial data collected, the features extracted, and the deep
learning model used.

V. CONCLUSION& OUTCOME

In this work, the we are going to propose a computer vision &deep learning and machine learning-based drowsy driver detection
system is a promising solution to prevent accidents caused by driver fatigue. The system willutilized a combination of facial
landmarks detection, feature extraction, and classification to detect the level of drowsiness of the driver.The system will train and
test on a dataset of video recordings of drivers, we will try to achievethe accuracy of 90-95%.
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