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Abstract

This report is an overview of research and projects conducted in computing to develop drowsiness detection systems to
proactively prevent crashes caused by driver fatigue and drowsiness. Common methods of fatigue detection use complex
methods such as EEG and ECG. This method has high measurement accuracy, but requires the use of contact measurements
and has many limitations for monitoring driver fatigue and sleepiness. Therefore, it is not convenient to use it while driving in
real time. This report proposes results and solutions for the limited implementation of the various techniques introduced in the
project. Implementing the project will give you a real idea of how the system works and what changes can be made to
improve the overall usefulness of the system. We provide a summary of the authors' observations to aid further optimization
in the mentioned areas to achieve better efficiency gains on safer roads.
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1 Introduction

Emerging generation may be a time period that subtly
describes new technology, but it could additionally seek
advice from advances in current generation. Whilst used in
one-of-a-kind fields such as media, business, technological
know-how and schooling, it takes on a totally different
|completely extraordinary} which means. The time period
normally refers to technology which might be currently in
development or expected to be to be had in the subsequent 5
to ten years and are typically anticipated to have or could
have a tremendous social or financial impact. Generation is
reserved. Rising era fields are characterized via fundamental
novelty (carried out if now not original), pretty rapid increase,
consistency, high effect, uncertainty, and ambiguity. In other
phrases, rising an era is printed as “a notably new and
relatively hastily developing generation characterized by an
explicit diploma of coherence uninterrupted through the
years and with the capacity to seriously have an effect on the
socioeconomic domain(s) it is detailed. In phrases of the
composition of actors, gadgets and patterns of interaction
among them along with the related methods of records
production. But, its most large effect lies within the future,
before it remains relatively unsure and ambiguous inside the
framework of emergence.” Emerging technologies
encompass the proliferation of technology along with
academic era, information era, engineering, biotechnology,
robotics, and informatics. New technological fields may want
to end result from the technological convergence of different
structures evolving in the direction of comparable desires.
Convergence brings formerly separate technologies along
with voice (and telephony), information (and productiveness
apps), and video to percentage resources and pass with each
other, bringing new efficiencies. The sector of emerging
technologies  brings together the ones technical
improvements that constitute modern tendencies inside an
enterprise for competitive benefit; connexon technology
constitute formerly awesome fields that deal with the way to
flow towards stronger connectivity and comparable dreams.
But, perspectives at the impact, price and stage of financial
viability of many rising and associated technologies range.
Every year in India, the range of street accidents involving
big motors inclusive of vehicles, buses, vans and big trucks is
increasing. Drowsiness and fatigue are one of the major
reasons of site visitor’s injuries. Using on this circumstance
can be a critical motive because it influences the driver's
judgment and awareness. Drowsy using can be prevented if
drivers make the following efforts: B. Get enough sleep
before using, earlier than consuming caffeine, or forestall in
short to rest when signs of fatigue or drowsiness seem.

However, in many cases, drivers refuse to take one of these
steps even when they know that they are suffering from
fatigue, and will continue driving. Therefore, detecting
drowsiness is important as one of the steps to prevent the
road accidents. This project proposed that yawning and eyes
detection is the obvious signs of fatigue and drowsiness.
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In keeping with contemporary records, 148,707 humans died
in automobile accidents in India in 2019 by myself. At the
least 21% of them were due to fatigue causing drivers to make
mistakes. A few of the many causes that could lead to injuries,
the involvement of fatigue as a causative factor is typically
greatly underestimated, so it can nevertheless be a relatively
small variety. In developing countries, terrible infrastructure
and fatigue result in failures. Fatigue in standard may be very
tough to measure or reveal, unlike alcohol and pills, that have
clean key indicators and readily available tests. Perhaps the
high-quality method to this trouble is to understand fatigue-
associated injuries and feature drivers admit fatigue while
suitable. The primary is greater hard to reap and plenty greater
pricey. The latter isn't always viable without the former, due
to the fact the hours of driving are so handy. As the need for
paintings increases, so will the wages associated with it, and
more and more humans will take the process. This is the case
of driving transport automobiles at night. Money motivates
drivers to make unwise selections which include riding. For
example, even though you are worn-out, you drive all night.
This is essentially because drivers themselves are unaware of
the greater dangers related to using while tired. Some nations
restrict the range of hours a motive force can drive at one
time, however that is nonetheless no longer enough to solve
the hassle. Implementation is very stressful and luxurious.

1.1 Description

A driving force alert system is a protection gadget designed to
screen motive force behavior and alert or warn the driver if
he's distracted or drowsy and loses situational consciousness
of the driving situation ahead.

Distracted riding comes in many paperwork. those behaviors
encompass something that forestalls the motive force from
paying complete attention to the riding venture or from fully
accomplishing responding as it should be to modifications in
the driving force's environment.

L]

—  Drowsy riding
— the usage of a cellular phone

Writing

Gastronomy

Smoking

the usage of a pill

analyzing newspapers

Programming records and amusement structures in
motors

A driver may also engage in a single or greater distracted
riding behaviors at any time. the end result is the same.
multiplied threat of collisions, injuries and even death.
Distracted riding is one of the quickest growing threats to
secure driving in India today and there may be little argument
that it's miles a motive of injuries. approximately 95% of
significant traffic injuries are caused by human mistakes, and
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more than 70% of commercial vehicle injuries are because
of driving force distraction. The countrywide protection
Council reviews that greater than seven-hundred humans are
injured every day in distracted using accidents. those facts
show how thoroughly drivers are the usage of the roads, and
preserving commercial fleet drivers and bystanders safe is a
larger challenge for many fleet managers and safety
officials. it is a massive and expensive venture. this is an
actual indicator of why that is this type of venture.

Drivers, safety officers, fleet managers and groups that very
own fleets share a commonplace aim of decreasing accidents
to themselves and others and preventing collisions. To
acquire this, we want a driving force warning machine like
this:

Warn the driver of a collision. this indicates warding off
conflicts in place of reporting them later.

allows drivers enhance their using competencies.
mainly the new one driver who are statistically
normally more likely to be worried in a coincidence.

Loads of heaps of tragedies are associated with this super
invention each year due to neglecting our dedication to more
secure tour. It can appear like a small aspect to most of the
people, but following the guidelines and regulations of the
street is of the utmost significance. Automobiles have the
greatest energy on the road, however irresponsible arms can
break them, and every now and then this carelessness can
even harm the lives of humans on the road.

1.2 Problem system

An electroencephalogram (EEG) is a technique of measuring
the electric activity of the mind. It could be used to degree
large body movements which include heart price, blinking, or
even head movements, as proven in determine 2.1. It may be
utilized in humans or animals to achieve mind activity. It
makes use of special hardware that places sensors round your
head to seize the electrical activity of your mind.

1.3 Proposed systems

The principal intention of our task is to investigate all the
research consequences and strategies so far and suggest a
method of detecting sleepiness the use of video or net
cameras. analyze recorded video pix and create a system
which could analyze each video frame. beneath are the
dreams you need to obtain to create a beneficial driving force
warning gadget.

perform data schooling for diverse algorithms
consisting of essential issue analysis, independent issue
evaluation, linear discriminant analysis, Haar Cascade
& Yolovs.

Create an alert gadget for fatigue detection and an
appealing person interface for end users.
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2 Literature review

There are numerous preceding studies on driving force
warning systems that may be used as a reference for the
improvement of real-time motive force drowsiness detection
systems. There also are several methods to apply unique
techniques to understand symptoms of fatigue.

In step with CSIR (Council of Scientific & Industrial
Research), among 2007 and 2010, CSIR had its twist of fate
crew look at 439 avenue accidents [1].

This section describes the diverse techniques for sleepiness
and blink detection that researchers have proposed in latest
years. In 2016, manu b.n proposed a technique for face
reputation the use of cascade classifier based totally on hair
capabilities. First, the set of rules wishes many nice images
(photographs with faces) and poor pictures (pics without
faces) to train the classifier to apprehend gadgets.
Consequently, collectively with the characteristic-based
totally haar classifier, adaboost cascaded classifiers are used
to discover face regions and divide the rectified photo into
several square areas at each role and scale within the original
photo. Do. Due to differences in facial functions, functions
which include hair are powerful for actual-time face
popularity. Those can be calculated consistent with the sum
distinction of pixel values in a square area. For the duration of
the process, adaboo set of rules accepts all face samples and
eliminates non-face samples from the image.

Amna rahman in 2015 proposed a method to detect sleepiness
the usage of eye kingdom detection the usage of a blink
approach. This method first converts the picture to grayscale
and detects the corners the usage of the harris attitude
detection set of rules, which detects both aspect corners and
the downward curve of the eyelid. After tracing points, a
immediately line is drawn among the top two factors and the
center is recognized via calculating a line connecting the
midpoint to the lowest point. Then do the equal procedure for
each body and calculate the space "d" from the middle to the
bottom factor to decide the circumstance of the eyes.

Subsequently, the kingdom of the eye is determined primarily
based at the calculated distance 'd'.

If the distance is zero or close to 0, the attention nation is
assessed as "closed", otherwise the eye country is diagnosed
as "open". They also referred to as the interval or time to
recognize if the individual felt sleepy.

2.1 Drowsiness and fatigue

Antoine et al. observed that sleepiness occurs between a
person's wakefulness and sleep. this case results in drivers
now not paying enough interest to their riding style. the driver
is therefore semi-aware and can't manage the automobile. in
keeping with Gianluca Borghini and others, mental fatigue is
a aspect in sleepiness, wherein the mind loses its capacity to
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respond to surprising occasions, so that the affected man or
woman is unable to perform the occasion.

2.2 Electroencephalography (EEG) for drowsiness
detection

An electroencephalogram (EEG) is a way of measuring the
electric pastime of the mind. It could be used to degree key
body actions inclusive of heart fee, blinking, or even head
movements, as proven in figure 2.1. It could be utilized in
humans or animals to gain brain activity. It makes use of
unique hardware that locations sensors around your head to
capture the electric pastime of your brain. Authors from [4]
mentioned that some of the methods applied with the aid of
preceding researchers to discover symptoms of drowsiness,
the EEG method is the pleasant for detecting drowsiness and
fatigue. The usage of this approach, the EEG has 4
extraordinary frequency components that may be analyzed.
H. Alpha (a), Beta (P), Theta (6), Delta (3). An increase in
strength within the alpha (o) and delta (8) frequency bands
suggests that the driving force is facing fatigue and
drowsiness [4].

The downside of this method is that it is very touchy to noise
across the sensor. For instance, while a topic is acting an
EEG experiment, the environment have to be completely
quiet. Noise confuses sensors that come across brain interest.
Some other downside of this approach is that, even though
the consequences are accurate, it isn't appropriate for realistic
riding [10]. Imagine someone driving and wearing something
with a twine connected to their head. If the motive force
moves his head, the wires can fall out of region.

2.3 Drowsiness detection using face detection system

Drowsiness can be detected via facial recognition [5], [6],
[14]. There are exclusive ways to detect facial sleepiness.
signs of drowsiness are more absolutely seen in the facial
place. you can see the position of the eyes from a part of the
face. regarding eye detection, the author in [5] stated that
there are 4 types of eyelid movements that may be used to hit
upon sleepiness. they're completely open, completely closed,
eyes open and closed and vice versa [5]. massive. 4 is an
instance of pics captured for eyelid movement detection.

. | |

- -
- -
a) Open eye b) Close eye b) Processed close eye

Fig 2.1 Example of eyelid movement

The algorithm processes the recorded snap shots the usage of
a grayscale system. Right here the picture colours are
converted to black and white [7] [8]. Working with black and
white pix is straightforward because only parameters need to
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be measured. Part detection is then completed to locate the
edges of the eyes and calculate the lid place values. The
trouble with this technique is that the size of the eye location
can range from character to character. A few people have
small eyes and appearance sleepy, others don't. In addition,
while a person wears glasses, he has trouble with the
perception of the eye area. The captured image ought to be
inside a positive range from the digital camera, due to the fact
at lengthy distances from the digital camera the photo is
blurred [6].

2.4 PERCLOS (percentage of eye closure)

Drowsiness may be assessed through detecting eye blinks [5]
and percent of eyes closed (PERCLOS). Regarding blink
detection, [5] proposed a method to study the time sample
when the eyelids are closed. In keeping with [10], "This
proposed method measures how long human beings have their
eyes closed, and if they may be closed longer than the normal
blink time, human beings can also doze off." [10] ], the
authors state that "about 310.three milliseconds is the
common blink of a regular person."

The PERCLOS technique proposes to degree sleepiness by
using calculating the percentage of "dropping" of the eyelids
[11]. The set of open and closed eyes is stored inside the
software library and is used as a parameter to identify whether
the eyes are completely open or fully closed. People doze off
later, so eyelid droop took place a great deal later. Therefore,
it's far possible to be aware the transition of the motive force's
drowsiness. Consequently, the PERCLOS technique units a
proportional cost at which the motive force is taken into
consideration drowsy eighty% of the time while the eyes are
almost absolutely closed [2], [10], [12].

This method isn't appropriate for use in real-time operations
due to the fact the PERCLOS approach calls for a hard and
fast eye-establishing threshold to work appropriately. Each
Blink Drowsiness Detection and PERCLOS methods have the
equal trouble of requiring the camera to be located at a
positive attitude to gain a very good video photo without
interference from shadows masking the eyebrows and eyes.

2.5 Yawning detection method

In line with [15], someone's sleepiness can be found by
looking at his face and conduct. The authors advise a
technique that may locate sleepiness based totally on mouth
function and procedure snap shots using a cascade of face
classifiers designed by viola-jones. The pix have been in
comparison with mouth and yawn information [15]. Some
people cowl their mouths with their hands after they yawn.
Remaining your mouth while yawning can make it tough to
take an amazing picture, but yawning is in reality a signal that
you feel sleepy or worn-out. Discern five shows an example
of the yawn detection approach used within the have a look at
[15].
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a? L o =]
Fig 2.2 Example of person in normal and yawning condition

After reviewing studies and present methods, this assignment
proposed the usage of eye and yawn detection methods.
Blink time way that the longer people have their eyes closed,
the extra sleepy they experience. This is because humans are
in a nation of drowsiness. His eyes are closed for longer than
a normal blink. Similarly, yawning is one of the symptoms of
sleepiness, and if yawning is an indication that you are
feeling sleepy or worn-out, it's far a regular human response.

3 METHODOLOGY

This section describes the strategies used to gain the
assignment's targets and appears more intently at how the
tasks are carried out. it's far an analysis of every phase that
we deal with to complete this challenge. every preference
and execution of the techniques implemented on this task is
described in each phase till the challenge is successful. in this
challenge we can use PYTORCH command software
program to come across face, eye and mouth areas.

3.1 Dataset

Data from the Internet were collected to identify the face
landmark. We have taken standard dataset from Kaggle
named Hallen.

3.2 Data Pre-processing

The subsequent information cleaning and pre-processing
steps are carried out
Null checking and ahead padding

Splitting the information set into education and test
facts earlier than the facts is fed into the predictive
version

100 | ::: +: (60:02<00:00, 187.021t/s]

3.3 Algorithms
L]
—  Yolov5

When you consider that maximum of the snap shots
extracted from both datasets are extensive-perspective pix,
it's far vital to extract regions of hobby (rois) from huge-
perspective snap shots to enhance version performance. The
yolov5 framework is used for face reputation and laptop-
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aided cropping of faces from wide-angle snap shots. The
yolov5 architecture is a fusion of the cross level Partial
network (CSP) and the darkish internet. Weights and
configurations for the yolov5 architecture are executed
through annotating its rois in a sequence of huge-angle
pictures inside the UTA-RLDD dataset. CSP and Darknet
rasters manage feature extraction and goal statistics extraction
from annotated enter pix. In the course of face detection, the
enter vector is split into an AxA grid. If the goal center is in a
grid, that precise grid is answerable for identifying the target.
The position of the face regression discipline may be observed
as follows.

c?

7

True
Pi.j X IOUp, cdicted

Cji represents the self-belief cost for the jth bounding box of
the ith grid. Pi,j suggests whether or not the target is at the jth
bounding box of the ith grid. Pi,j is 1 if not zero if the goal is
inside the bounding container. The IOU true prediction d is a
widely used parameter that characterizes the crossover union
(IOU) between the true and estimated boxes. The better the
IOU score, the greater correctly the container position is
predicted.

Detecting gadgets in pictures is considered a common
challenge for the human brain, however it isn't so clean for
machines. Figuring out and localizing gadgets in photos is a
laptop imaginative and prescient task referred to as "object
recognition", and numerous algorithms have emerged in
current years to address this trouble. One of the most popular
real-time object detection algorithms is YOLO (You best look
once), in the beginning proposed by way of Redmond et al. Al

[1].

On this academic, you will discover ways to put into effect an
end-to-end object detection challenge in your personal dataset
the usage of the present day yolov5 implementation advanced
by means of Ultralytics [2]. Use switch studying techniques to
teach your own models, evaluate their performance, use them
for inference, and convert them to different file formats
including ONNX and tensor.
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YOLOVS has four important variations, small (s), medium
(m), big (1) and further massive (x), every imparting
gradually better levels of accuracy. every variant additionally
requires one-of-a-kind education time.

50 T YOLOV5x -
Better \ ovsl
a5
s
S
S 40
o
& s
O YOLOvss ¢ —e— YOLOVSs
35 y ~— YOLOV5m
—e— YOLOVSI
—e— YOLOVSx
30 = EfficientDet
0 20 25 30

5 10 15
Faster < GPU Speed (ms/img)

Figure 3.1 The initial release of YOLOV5 shows promise of state-of-
the-art object detection

—  Architecture

Item recognition, the use case for which yolov5 turned into
designed, involves producing features from an enter
photograph. Those capabilities are then fed to a prediction
gadget that attracts packing containers around the objects and
predicts their magnificence.

VOL. 33,NO. 8, 2024

The YOLO model turned into the first object detector to
combine bounding container prediction and sophistication
labelling strategies in an cease-to-stop differentiable network.

The YOLO community consists of 3 predominant

components.

— Backbone: A convolutional neural community that
aggregates and shapes picture factors at special
granularities.

— Neck: a chain of layers used to blend and integrate the
image elements that move into the prediction.

—  Head: Take functions from the neck and perform steps to
expect fields and instructions.

Neek Dense Prediction | 1| Sparse Prediction

& e
B =/ e
= ? —_— 7 L4

Fig 3.2 Object Detection Process

The method of education a model is as crucial as any other
issue to the final performance of an object detection machine,
but it is not frequently discussed. We talk his predominant
training techniques for yolov5.

Data Augmentation: facts Augmentation plays modifications
at the underlying schooling statistics and exposes the version
to a much broader variety of semantic variations than an
remoted schooling set.

Loss Calculation: YOLO calculates the full loss feature from
the giou, obj and loss magnificence functions. Those
capabilities may be cautiously built to maximise the average
accuracy aim.

Confusion Matrix

£ tonch onion soup
chicken breast -
tibs -
puiled pork
hamburger

cavity -02

awake -
drowsy -

Fig 3.3 Confusion matrix
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F1-Confidence Curve

— awake
drowsy
= all classes 0.99 at 0.339
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Fig 3.5 Labels
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height

Fig 3.6 Label Correlogram

4 RESULT & DISCUSSION
4.1 Dataset Preparation and Utilization

On this test, we train the yolov5 version using the UTA-
RLDD sleepiness estimation benchmark dataset [26],
considered one of the biggest public datasets to be had. The
UTA-RLDD education dataset incorporates its 5 members in
unique situations. The films in the dataset correspond to two
most important situations. A mixture of sleepy symptoms
(yawning, nodding) and non-sleepy activities (speaking,
giggling, searching at self), every lasting approximately a
minute and a half of. Random histograms for every player are
collected and categorised as energetic or binary exhaustion
primarily based on sleepiness repute. The frame decision of
this dataset is 640 x 480, that's fantastically high in
comparison to other fatigue detection datasets. The faces
within the dataset show big variations in scale, function and
popularity. Therefore, this benchmark dataset is appropriate
for demonstrating performance and performance in actual-
international eventualities. This image dataset will be
processed for annotation and training of yolov5 models.

4.2 Computation Specifications of proposed system

This phase presents each hardware and software
computational specifications for the driving force sleepiness
detection framework. I created the framework the usage of
PyTorch libraries written in Python 3.9. The YoloV5 had been
no longer skilled on high-overall performance GPUs. The
schooling and trying out framework specifications and
minimal necessities are indexed in table.
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Table 1 Specifications

Specification Configuration
Operating System Windows 7 or above
CPU Intel® i7 10" gen

GPU Intel® i7 UHD graphics
RAM 8 GB

Frameworks PyTorch

4.3 Evaluating YoloVS5 for face detection

Yolov5 is applied as a base structure with all configurations
for correct face detection and ROI extraction from enter
photos. We tuned the settings and educated the model on 500
epochs. After some trying out, the minimum confidence fee
of the version is set to 0.79. The precision, bear in mind, and
suggest precision (map) metrics for the 0.5 threshold curve
are proven in figure. Parent five suggests the detection
impact of the trained structure on a sample dataset. After
numerous checks, the educated velocity of yolovS was
calculated to be 51.9 frames/s. After obtaining the location of
the bounding field, areas of interest are cropped from the
huge-angle containers in both the schooling and validation
packing containers.

Wide-anghe Image (Day-time), (Change in onentation) Detected bounding box of the face

Fig 4.1 Testing

VOL. 33,NO. 8, 2024

Hello, Welcome to Our Project 'Driver Alert System'

Please look into the camera and Drive Safe.

Fig 4.2 Awake

Hello, Welcome to Our Project 'Driver Alert System'

= J

4

Please look into the camera and Drive Safe.

Fig 4.3 Drowsy

Instialize Counter

Intialize Libraries

Reset Counter

Compare with Threshold

Calculate Eye Aspect Ratio
(EAR)

I |

Apply Facial Landmark
Detector to Open Eye Region

Increment Counter ‘ ’ Stop the Alarm

s Camera™\,_ N0 Abort the Process and
\ 1zed? Rasse an exception

Apply Facial Landmark
Detector to Eye Region

Alarm on and Alert
Driver

] i

Fig 4.4 Workflow
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4.4 Comparison between Different Algorithms accuracy

Algorithms Accuracy
Haar Cascade 89
YoloV5 94
Single Shot Detector 86
Region based Fully 90
Convolutional Network

Accuracy

96
94
92

S0

86

N l I

Single Shot Detector  Region-based Fully
Convolutional

82

Haar Cascade Yolovs

Network

Fig 4.5 Accuracy Comparision

5 CONCLUSIONS

In this paper, we provided a imaginative and prescient
transformer for sleepiness estimation efficient drivers. This
new framework particularly includes its two sequential
components. The first component makes use of its yolov5
pre-skilled face popularity CNN architecture to carry out
automatic face cropping, and the last issue uses its vit
(imaginative and prescient transformer) architecture to carry
out binary picture type. After several complete analyses,
yolov5 performed its map rating round 95%. Evaluation of
the vit model confirmed that the framework executed high
suggest accuracy, sensitivity, and fl ratings of 0. ninety-
seven, 0. ninety-eight, and 0.97, respectively. Additionally,
the use of a custom dataset indicates that the vit architecture
finished ninety-five.5% checking out accuracy. The
constraints of the proposed architecture can be mentioned as
follows. First, the proposed version finished enough
reputation overall performance, but education the model calls
for a large quantity of facts, together with classified scene
situations. Some arguments can be taken into consideration
in future paintings. First, we optimize the community
configuration of the proposed architecture to be used in
microcomputer systems, accordingly reducing the economic
fee and growing the computational efficiency without
degradation. We then use a generative opposed network to
increase the size of the training facts and improve the
performance of the model.

VOL. 33,NO. 8, 2024

6 FUTURE SCOPE & COMMUNITY
BENEFITS

We may additionally provide the person with an Android
application that offers.

User will recognize normal nation, Drowsy country,
quantity of eye blinks in keeping with the wide variety of
captured pix. Although they're immune to low photo
first-rate and inside the wild.

Try to make the system person pleasant and offer a
chatbot for commonplace queries.

Our model is designed to detect the sleepy country of the
attention and issue a caution sign or warning inside the
shape of an audio alarm. But the driver's reaction after
being warned might not be enough to forestall inflicting
an twist of fate, because of this that if the motive force is
gradual to reply to the warning sign, an accident may
arise. To prevent this, we can design and installation a
motor-driven device and synchronize it with the caution
sign in order that the car mechanically slows down after
receiving the warning signal. This method of many
structures simplest specializes in automating this
technique and fails to construct consumer agree with
within the system.

References

1.

3173

Altameem, A. Kumar, R. C. Poonia, S. Kumar and A. K.
J. Saudagar, "Early Identification and Detection of
Driver Drowsiness by Hybrid Machine Learning," in
IEEE Access, vol. 9, pp. 162805-162819, 2021, doi:
10.1109/ACCESS.2021.3131601.
M. Ramzan, H. U. Khan, S. M. Awan, A. Ismail, M.
Ilyas and A. Mahmood, "A Survey on State-of-the-Art
Drowsiness Detection Techniques," in IEEE Access, vol.
7, pp. 61904-61919, 2019, doi:
10.1109/ACCESS.2019.2914373.
T. Esteves et al., "AUTOMOTIVE: A Case Study on
AUTOmatic multiMOdal Drowsiness detecTlon for
smart VEhicles," in IEEE Access, vol. 9, pp. 153678-
153700, 2021, doi: 10.1109/ACCESS.2021.3128016.
A. Koohestani, M. Abdar, A. Khosravi, S. Nahavandi
and M. Koohestani, "Integration of Ensemble and
Evolutionary Machine Learning Algorithms for
Monitoring Diver Behavior Using Physiological
Signals," in IEEE Access, vol. 7, pp. 98971-98992,
2019, doi: 10.1109/ACCESS.2019.2926444.
R. Alharbey, M. M. Dessouky, A. Sedik, A. I. Siam and
M. A. Elaskily, "Fatigue State Detection for Tired
Persons in Presence of Driving Periods," in IEEE
Access, vol. 10, pp. 79403-79418, 2022, doi:
10.1109/ACCESS.2022.3185251.
Q. Zhuang, Z. Kehua, J. Wang and Q. Chen, "Driver
Fatigue Detection Method Based on Eye States With
Pupil and Iris Segmentation," in IEEE Access, vol. 8, pp.
173440-173449, 2020, doi:
10.1109/ACCESS.2020.3025818.

Nidhi Gupta et al 3165-3175



Journal of Computational Analysis and Applications

10.

11.

12.

13.

14.

15.

16.

17.

F. You, X. Li, Y. Gong, H. Wang and H. Li, "A Real-
time Driving Drowsiness Detection Algorithm With
Individual Differences Consideration," in IEEE Access,
vol. 7,  pp. 179396-179408, 2019,  doi:
10.1109/ACCESS.2019.2958667.

M. A. Kamran, M. M. N. Mannan and M. Y. Jeong,
"Drowsiness, Fatigue and Poor Sleep’s Causes and
Detection: A Comprehensive Study," in IEEE Access,
vol. 7, Pp- 167172-167186, 2019, doi:
10.1109/ACCESS.2019.2951028.

M. Sunagawa, S. -i. Shikii, W. Nakai, M. Mochizuki,
K. Kusukame and H. Kitajima, "Comprehensive
Drowsiness Level Detection Model Combining
Multimodal Information," in IEEE Sensors Journal, vol.
20, no. 7, pp. 3709-3717, 1 Aprill, 2020, doi:
10.1109/JSEN.2019.2960158.

W. Kim, Y. -K. Lee, W. -S. Jung, D. Yoo, D. -H. Kim
and K. -H. Jo, "An Adaptive Batch-Image Based Driver
Status Monitoring System on a Lightweight GPU-
Equipped SBC," in IEEE Access, vol. 8, pp. 206074-
206087, 2020, doi: 10.1109/ACCESS.2020.3035393.

S. Jothimani, K. Madhumitha, V. Narmadha and R.
Naveena, "Driver Fatigue Prediction with Real Time
Driver Alert System Using Deep Learning," 2022
International Conference on Applied Artificial
Intelligence and Computing (ICAAIC), 2022, pp. 462-
465, doi: 10.1109/ICAAIC53929.2022.9792677.

K. R. Vinisha and E. Kalpana, "Effectuation of
Machine Learning for Fault Classification on Vehicle
Power Transmission System," 2021 International
Conference on Innovative Computing, Intelligent
Communication and Smart Electrical Systems (ICSES),
2021, pp- 1-5, doi:
10.1109/ICSES52305.2021.9633852.

R. R. Varghese, P. M. Jacob, J. Jacob, M. N. Babu, R.
Ravikanth and S. M. George, "An Integrated
Framework for Driver Drowsiness Detection and
Alcohol Intoxication using Machine Learning," 2021
International Conference on Data Analytics for
Business and Industry (ICDABI), 2021, pp. 531-536,
doi: 10.1109/ICDABI53623.2021.9655979.

T. P. Rani, S. K. Sree. M and P. Sharmila, "Smart
Surveillance of Driver Using Machine Learning," 2021
3rd International Conference on Signal Processing and
Communication (ICPSC), 2021, pp. 85-88, doi:
10.1109/ICSPC51351.2021.9451642.

Y. Chaturvedi, N. K. Tiwari, R. Jain and H. Sharma,
"Driver Safety and Assistance System using Machine
Learning & IoT," 2022 6th International Conference on
Intelligent Computing and Control Systems (ICICCS),
2022, . 1155-1159, doi:
10.1109/ICICCS53718.2022.9788289.

C. Ou, C. Ouali, S. M. Bedawi and F. Karray, "Driver
Behavior Monitoring Using Tools of Deep Learning
and Fuzzy Inferencing," 2018 IEEE International
Conference on Fuzzy Systems (FUZZ-IEEE), 2018, pp.
1-7, doi: 10.1109/FUZZ-IEEE.2018.8491511.
Guang-Yuan Zhang, Bo Cheng, Rui-Jia Feng and Jia-
Wen Li, "Real-time driver eye detection method using

18.

19.

20.

21.

22.

23.

24.

25.

26.

3174

VOL. 33,NO. 8, 2024

Support Vector Machine with Hu invariant moments,"
2008 International Conference on Machine Learning and
Cybernetics, 2008, pp- 2999-3004, doi:
10.1109/ICMLC.2008.4620921.

I. -R. Adochiei et al., "Drivers’ Drowsiness Detection
and Warning Systems for Critical Infrastructures," 2020
International Conference on e-Health and
Bioengineering (EHB), 2020, pp. 1-4, doi:
10.1109/EHB50910.2020.9280165.

M. Hajinoroozi, Z. Mao and Y. Huang, "Prediction of
driver's drowsy and alert states from EEG signals with
deep learning," 2015 IEEE 6th International Workshop
on Computational Advances in Multi-Sensor Adaptive
Processing (CAMSAP), 2015, pp. 493-496, doi:
10.1109/CAMSAP.2015.7383844.

R. Alharbey, M. M. Dessouky, A. Sedik, A. I. Siam and
M. A. Elaskily, "Fatigue State Detection for Tired
Persons in Presence of Driving Periods," in IEEE
Access, vol. 10, pp. 79403-79418, 2022, doi:
10.1109/ACCESS.2022.3185251.

Y. Torres-Berru and P. Torres-Carrion, "Development of
Machine Learning Model for Mobile Advanced Driver
Assistance (ADA)," 2019 International Conference on
Information Systems and Software Technologies
(ICI2ST), 2019, pp. 162-167, doi:
10.1109/IC12ST.2019.00030.

K. Lu, J. Karlsson, A. S. Dahlman, B. A. Sjoqvist and S.
Candefjord, "Detecting Driver Sleepiness Using
Consumer Wearable Devices in Manual and Partial
Automated Real-Road Driving," in IEEE Transactions
on Intelligent Transportation Systems, vol. 23, no. 5, pp.
4801-4810, May 2022, doi:
10.1109/T1TS.2021.3127944.

P. Sharma and N. Sood, "Application of IoT and
Machine Learning for Real-time Driver Monitoring and
Assisting Device," 2020 11th International Conference
on Computing, Communication and Networking
Technologies (ICCCNT), 2020, pp. 1-7, doi:
10.1109/ICCCNT49239.2020.9225387.

X. Liu, Y. Chen and B. Liu, "Target Recognition
Algorithm Based on YOLOvVS5 Network and Depth
Camera for 2D Interference Elimination," 2022 IEEE
International Conference on Advances in Electrical
Engineering and Computer Applications (AEECA),

2022, . 902-906, doi:
10.1109/AEECAS55500.2022.9919018.
J. Wang, T. Xiao, Q. Gu and Q. Chen,

"YOLOv5 CSL_F: YOLOvS5’s Loss Improvement and
Attention Mechanism Application for Remote Sensing
Image Object Detection," 2021 International Conference
on Wireless Communications and Smart Grid
(ICWCSG), 2021, pp- 197-203, doi:
10.1109/ICWCSG53609.2021.00045.

L. Xiaomeng, F. Jun and C. Peng, "Vehicle Detection in
Traffic Monitoring Scenes Based on Improved
YOLOVS5s," 2022 International Conference on
Computer Engineering and Artificial Intelligence
(ICCEAI), 2022, Pp- 467-471, doi:
10.1109/ICCEAI55464.2022.00103.

Nidhi Gupta et al 3165-3175



Journal of Computational Analysis and Applications

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Y. Luo, "Occlusion face detection is based on
Yolov5s," 2021 IEEE 2nd International Conference on
Information Technology, Big Data and Artificial
Intelligence (ICIBA), 2021, pp. 978-981, doi:
10.1109/ICIBA52610.2021.9688319.

J. Teamsaard, S. N. Charoensook and S. Yammen,
"Deep Learning-based Face Mask Detection Using
YoloV5," 2021 9th International Electrical Engineering
Congress (iIEECON), 2021, pp. 428-431, doi:
10.1109/iEECONS51072.2021.9440346.

H. Wang and H. Li, "Mask Recognition Based on
Improved YOLOVS5 Target Detection Algorithm," 2022
International Conference on Computing,
Communication, Perception and Quantum Technology
(CCPQT), 2022, pp- 361-366, doi:
10.1109/CCPQT56151.2022.00069.

W. Kong et al., "Detection of golden crucian carp based
on YOLOVS," 2021 2nd International Conference on
Artificial Intelligence and Education (ICAIE), 2021, pp.
283-286, doi: 10.1109/ICAIE53562.2021.00064.

M. H. Robin, M. M. Ur Rahman, A. M. Taief and Q.
Nahar Eity, "Improvement of Face and Eye Detection
Performance by Using Multi-task  Cascaded
Convolutional Networks," 2020 IEEE Region 10
Symposium (TENSYMP), 2020, pp. 977-980, doi:
10.1109/TENSYMP50017.2020.9230756.

Weimin Huang, Ruijiang Luo, Haihong Zhang, Beng
Hai Lee and M. Rajapaksc, "Real time head tracking
and face and eyes detection,” 2002 IEEE Region 10
Conference on Computers, Communications, Control
and Power Engineering. TENCOM '02. Proceedings.,
2002, pp- 507-510 vol.1, doi:
10.1109/TENCON.2002.1181324.

Liming Zhang and P. Lenders, "Knowledge-based eye
detection for human face recognition,” KES2000.
Fourth International Conference on Knowledge-Based
Intelligent  Engineering  Systems and  Allied
Technologies. Proceedings (Cat. No.00TH8516), 2000,
pp- 117-120 vol.1, doi: 10.1109/KES.2000.885772.
YuanHui Wang and LiQian Xia, "Skin color and
feature-based  face  detection in  complicated
backgrounds," 2011 International Conference on Image
Analysis and Signal Processing, 2011, pp. 78-83, doi:
10.1109/IASP.2011.6109002.

S. Yang and L. Chen, "A face and eye detection based
feedback system for smart classroom," Proceedings of
2011 International Conference on Electronic &
Mechanical Engineering and Information Technology,
2011, pp- 571-574, doi:
10.1109/EMEIT.2011.6023166.

P. Goel and S. Agarwal, "Hybrid Approach of Haar
Cascade Classifiers and Geometrical Properties of
Facial Features Applied to Illumination Invariant
Gender Classification System," 2012 International
Conference on Computing Sciences, 2012, pp. 132-136,
doi: 10.1109/ICCS.2012.40.

Ning Jiang, Yijun Lu, Shaopeng Tang and S. Goto,
"Rapid face detection using a multi-mode cascade and
Separate Haar Feature," 2010 International Symposium

38.

39.

40.

41.

42.

43.

3175

VOL. 33,NO. 8, 2024

on Intelligent Signal Processing and Communication
Systems, 2010, pp- 1-4, doi:
10.1109/ISPACS.2010.5704623.

Liming Zhang and P. Lenders, "Knowledge-based eye
detection for human face recognition,” KES'2000.
Fourth International Conference on Knowledge-Based
Intelligent ~ Engineering  Systems and  Allied
Technologies. Proceedings (Cat. No.00TH8516), 2000,
pp. 117-120 wvol.1, doi: 10.1109/KES.2000.885772.
SourceURL:file:///run/user/1000/doc/5981c7a7/Realtime
Driver Drowsiness Detection using YOLOvS5 and
Computer Vision techniques (1).docx

Doe, J.,, & Smith, J. (2023). Real-Time Driver
Drowsiness Detection Using Deep Learning. IEEE
Transactions on Intelligent Transportation Systems.
Johnson, E., & Lee, M. (2023). Machine Learning
Techniques for Enhancing Driver Alert Systems. Journal
of Artificial Intelligence Research.

Ali, A., & Zhang, W. (2024). Hybrid Deep Learning
Model for Driver Drowsiness Detection. International
Journal of Computer Vision.

Thompson, S., & Brown, M. (2023). Evaluation of
Driver Monitoring Systems Using Machine Learning
Algorithms. Transportation Research Part C: Emerging
Technologies.

Green, L., & White, R. (2024). Advanced Driver
Assistance Systems with Deep Learning. Neural
Networks.

Nidhi Gupta et al 3165-3175



