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Abstract— A Drowsiness Detection System is a technology designed to detect signs of drowsiness or fatigue in a person to prevent
accidents and mistakes caused by drowsiness, especially in safety critical areas such as driving and operating heavy machinery. This
system can use different methods such as monitoring eye movements, analysing facial expressions, and measuring changes in heart rate
to detect drowsiness. Once detected, the system can take actions such as sounding an alarm, vibrating a wearable device, or automatically
slowing down a vehicle to prevent accidents. This technology is becoming increasingly important as it can help ensure safety in various

fields where drowsiness can be a risk.
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I. INTRODUCTION

A drowsiness detection system is a technology designed to
detect signs of drowsiness in individuals, with the goal of
improving safety, productivity, and performance in various
fields. These systems use a combination of visual, audio, and
physiological measurement to detect drowsiness, and can
include features such as an alarm or other alert mechanism to
notify the user or a supervisor when drowsiness is detected.
[11]

Drowsiness detection systems have a wide range of
applications, including transportation, healthcare, industry,
human-computer interaction, security, military, gaming, and
sports. The system can be implemented in vehicles,
workplaces, homes, and other settings where safety,
productivity, and performance are critical. The technology is
still in research phase and need further testing to be
implemented in real-world scenarios.

Drowsiness detection systems can use a variety of methods
to detect drowsiness, including analysing changes in the
user's facial expressions, eye movements, and head
movements, as well as changes in the user's heart rate, skin
conductance, and other physiological measures. Some
systems may also analyse audio cues, such as changes in the
user's speech patterns or snoring, to detect drowsiness.
Drowsiness detection system is very important to prevent
life-losses and sometime public properties damage.[13]

These systems can be implemented in a variety of settings,
including in vehicles, workplaces, homes, and other settings
where safety, productivity, and performance are critical. For
example, in transportation, drowsiness detection systems can
be used to alert drivers when drowsiness is detected, helping
to prevent accidents and increase safety on the road. In
healthcare, drowsiness detection systems can be used to
monitor patients with sleep disorders, such as sleep apnea,

and to help diagnose and treat these conditions[12]
Drowsiness detection systems are being researched and
developed by various organizations, including universities,
research institutes, and companies, and can be implemented
in several ways such as software, hardware, or a combination
of both.[14]

However, it's important to note that drowsiness detection
systems are not fool proof and may not always provide
accurate results. Factors such as lighting, background noise,
and the user's individual characteristics can affect the
accuracy of these systems. Additionally, drowsiness
detection systems are still in research phase and need further
testing to be implemented in realworld scenarios. [15]

Overall, drowsiness detection systems have the potential to
make a positive impact on safety, productivity, medical
research, and human computer interaction. But it is important
to keep in mind that there are still some limitations and
challenges that need to be overcome for the technology to be
fully implemented and reliable.

Il. LITERATURE SURVEY

This study suggests a technique for identifying driver
weariness using the base network model YOLOv5m. To
increase accuracy, the approach enriches the original image
and enhances the loss function. According to the
experimental findings, the approach has a high accuracy of
95.6%, which is superior than earlier iterations of YOLOv.
The reliability and benefits of the strategy are demonstrated
by the model accuracy, which is high at 98.27%, and the
recall rate, which is 95.1%. The issue of fatigued driving,
which is on the rise in China as the number of cars on the road
rises, can be addressed using this technique.[1]

In order to avoid accidents brought on by fatigued drivers,
the article suggests a module for recognising driver
weariness. The module employs a YOLO algorithm to
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recognise the driver's face and eyes, and it makes use of Dlibs
to determine whether or not the driver is sleepy. Additionally,
the module generates a Face Feature Vector (FFV)
containing details on each FFT's area and centroid by
utilising the Dilib toolbox and facial landmarks to create a
geometric area known as the Face Feature Triangle (FFT).
The FFV is a statistic for identifying driver weariness. In
order to calculate the entropy of the face data, a sliding
window is lastly made. Overall, the proposed module seeks to
reduce traffic accidents and improve road safety.[2]

The issue of drivers nodding off while operating a motor
vehicle, a major contributor to traffic accidents, is the subject
of this essay. The researchers must identify altered facial
expressions from those that are typical of tiredness in order to
identify sleepiness. However because of outside variables
like illumination and camera position, conventional face and
emotion identification algorithms perform poorly. To
increase the precision of recognising faces and expressions,
the researchers therefore developed new approaches
employing deep learning techniques. Viola Jones, DLib, and
Yolo V3 were three alternative face identification algorithms
that they employed, and LeNet, a sleepiness detection variant
of the CNN architecture, was also used. The research makes
an estimation of the driver's condition using facial areas that
relate to the full face.[3]

A deep learning-based technique has been proposed to
solve the problem of drowsy driving, which is a significant
contributor to accidents. The method locates and detects open
and closed eyes in an incoming video stream from a driver
using a convolutional neural network (CNN). CNN's
MobileNet with Single Shot Multibox Detector architecture
is utilised (SSD). The network was trained using a
proprietary dataset of around 6000 photos tagged with face,
eye open, and eye closed items. On test data, the model
attained a Mean Average Precision (mAP) of 0.84,
demonstrating respectable accuracy. The method allows for
realtime processing of the incoming video stream and is both
computationally and financially efficient because it can be
implemented on lowcost embedded devices like the
Raspberry Pi 3 or a cell phone.[4]

In order to reduce traffic accidents, the article covers the
problem of driver sleepiness and the significance of creating
a reliable algorithm to identify it. To detect driver sleepiness,
the authors provide a unique framework that combines the
usage of vision transformers with YoloV5 architectures.
They suggest using vision transformers for binary image
classification and a customised YoloV5 pre-trained
architecture for face extraction to extract the Region of
Interest (ROI). Using a public dataset, the model is trained
and verified, and it achieves excellent accuracy. After that,
the framework is put to the test on a unique dataset with 39
participants in varied lighting conditions, and it shows good
accuracy. The suggested architecture offers a lot of promise
for real-world use in smart transportation systems, according

to the paper's conclusion.[5]

Every year, sleepy driving contributes to a significant
number of injuries, fatalities, and monetary losses. In order to
address this issue, a system that can identify signs of driver
fatigue and send an alert so they can react is suggested in this
research. The device employs a non-intrusive method to
assess the driver's level of tiredness by analysing their Eye
Aspect Ratio (EAR) and Mouth Aspect Ratio (MAR). Even
in the dark, it can monitor the driver's lips and eyes, and
compare the real-time EAR to the driver's original EAR. The
device compares the MAR to a threshold of 20, and if any of
these readings suggests sleepiness, it will send a text and
audible alert. The study also suggests an intelligent alarm
system that may be silenced by recognising a hand motion.
The system's ability to anticipate tiredness in most situations,
even with various facial characteristics like spectacles, was
evaluated in real-time using data gathered from users. This
was true in both low- and high-light circumstances.[6]

This device watches a driver's movements and can tell
whether they are about to nod off using a tiny camera called a
webcam. It continually examines video data to find certain
landmarks, such where someone's eyes are. The device will
sound an alarm to notify the driver if it notices that their eyes
have been closed for an extended length of time. The
technology operates in a range of lighting settings and can
even detect yawning in the driver. Ultimately, this
technology tries to lessen the likelihood of accidents brought
on by sleepy driving.[7]

The suggested system is an alerting system for students
that employs live video to identify signs of exhaustion or
drowsiness. The system is activated by a gadget that launches
the camera and monitors the subject's emotions to gauge their
level of exhaustion. An alarm will be sent to the pupil if a
sustained series of frames is determined to be sleepy. This
technique employs deep learning models to reliably
anticipate a person's condition in real-time, even when their
face is covered with glasses, headwear, etc., in contrast to
conventional approaches, which are unable to capture
complicated expressions. As a quick and precise detection
model, YOLOvV5 models are used in the system's
implementation. This system's overarching objective is to
increase student safety and accident prevention.[8]

Deep learning, a branch of artificial intelligence, has been
applied broadly in many fields, most notably in object
tracking and identification. Because the algorithms used by
this technology are built to mirror the way the human brain
works, they are more accurate and efficient when dealing
with larger amounts of data. Accurately tracking an item on a
video feed is the aim of real-time object tracking, which is a
difficult undertaking. In order to do this, detection and
tracking algorithms must extract the attributes of the objects
in the video in order to ascertain where they are and how they
are moving. YOLO, RCNN, and F-RCNN are a few of the
well-known object detection methods. Although YOLO is
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quicker and offers class probabilities for the identified items,
RCNN is renowned for its great accuracy. Deep learning
algorithms have fundamentally changed how we think about
object recognition and tracking, and they have important
ramifications for security and surveillance applications.[9]

This study employs a technique called You Only Look
Once to recognise items in photos (YOLO). Due to the fact
that YOLO analyses the full image at once, it is far more
effective than other algorithms in terms of speed and
accuracy. It predicts bounding boxes for items in the picture
using a convolutional neural network and gives class
probabilities to each box. YOLO can detect things quicker as
a result of this than other algorithms that would have to scan
different sections of the image independently. In general,
YOLO is a quicker and more effective method of object
detection in photos.[10]

I11. METHODOLOGY

A drowsiness detection system using YOLOV5 is a
multi-stage process that involves several key steps. The first
step in the methodology is to collect a dataset of images and
videos of drivers in different states of drowsiness. This
dataset is critical to the success of the drowsiness detection
system, as it provides the training data for the deep learning
model.

3.1. Dataset collection

Once the dataset is collected, it must be preprocessed to
prepare it for machine learning. This includes tasks such as
resizing the images, adjusting the brightness and contrast,
and filtering out irrelevant data. Pre-processing ensures that
the data is consistent and of high quality, which improves the
accuracy of the trained model.

3.2. Model training

The next stage of the methodology is to train a deep
learning model, such as YOLOVS5, on the preprocessed data.
The model is designed to learn the visual features of drowsy
drivers, such as drooping eyelids or lack of head movement,
and to identify those features in real-time. During training,
the model is optimized to improve its accuracy in detecting
drowsiness.

Once the model is trained, it is tested on a separate dataset
to evaluate its accuracy in detecting drowsiness. This
involves running the model on a set of images and videos of
drivers in various states of drowsiness and comparing its
predictions to the actual states of drowsiness. The testing
results are used to fine-tune the model and improve its
accuracy.
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Figure 1: Block Diagram

3.3. Deployment

The final stage of the methodology is to deploy the trained
model in the drowsiness detection system. The system
typically consists of a camera, which captures images or
videos of the driver, and a computer, which runs the trained
model to detect signs of drowsiness in real-time. If the system
detects signs of drowsiness, it alerts the driver to take a break
from driving to prevent accidents caused by drowsy driving.

By following this methodology, developers can create an
accurate and reliable drowsiness detection system that
improves road safety by preventing accidents caused by
drowsy driving.

IV. RESULT & DISCUSSION

The accuracy of a drowsiness detection system using
YOLOVS5 is evaluated based on its ability to correctly identify
instances of drowsiness and avoid false positives. The
accuracy is influenced by various factors such as the quality
of training data, pre-processing steps, and hyper parameters
used in training the deep learning model. A larger and diverse
dataset of drivers exhibiting different levels of drowsiness
leads to better performance of the model. Additionally, in
real-world scenarios, the system's performance is influenced
by factors like the speed of the computer, quality of the
camera used, and changes in lighting conditions.
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The result of a drowsiness detection system using
YOLOVS5 is expected to be highly accurate and reliable in
detecting signs of drowsiness in drivers in real-time, which
can prevent accidents caused by drowsy driving and improve
road safety. However, ongoing research and development are
necessary to improve the accuracy and performance of the
system and make it more robust to external factors.

V. CONCLUSION

In conclusion, a drowsiness detection system using
YOLOVS is a promising solution for preventing accidents
caused by drowsy driving and improving road safety. The
system's accuracy depends on various factors such as the
quality of the training data, pre-processing steps, and hyper
parameters used to train the deep learning model. A larger
and diverse dataset of drivers exhibiting different levels of
drowsiness leads to better performance of the model.

Real-world scenarios also impact the system's
performance, including the speed of the computer, quality of
the camera used, and changes in lighting conditions.
Therefore, ongoing research and development are necessary
to improve the accuracy and performance of the system and
make it more robust to external factors. A highly accurate and
reliable drowsiness detection system using YOLOVS5 has the
potential to save lives by preventing accidents caused by
drowsy driving and improving road safety.
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