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Abstract- Fatigue and drowsiness are major contributors to automobile accidents, which kill over 1.3 million
people annually. With the use of facial landmark detection, the Advanced Drowsiness Detection System is able
to accomplish the aforementioned framework, which in turn reduces the total number of road accidents and
the weariness that causes drivers to doze off. This technology uses a facial recognition algorithm to identify
signs of sleepiness in a user's face. It finds the driver's face and follows its movements to calculate the Eye
Aspect Ratio (EAR), a verified way to identify sleepiness. This technology utilizes Driving Behaviour Analysis
(DBA) to identify when drivers are drowsy, which in turn decreases deaths and increases road safety. The goal
of this technology is to make transportation safer and to prevent drivers from becoming sleepy while operating.
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I. INTRODUCTION

One of the leading causes of car accidents in the
US is drivers who are too exhausted to pay
attention on the road. A third of all automobile
accidents involving driver drowsiness happened
in 2017, according to the National Highway Traffic
Safety Administration (NHTSA). Drowsiness was a
contributing factor in 91,000 incidents, which
resulted in 7,500 injuries and 200 deaths. Because
the reasoning behind the judgments is unclear,
these numbers do not do justice to the
seriousness of sleepy driving. If you microsleep
while driving while you sleep, you significantly
increase your risk of being involved in an
accident.

There is an increased risk of a catastrophic
catastrophe because drivers may crash due to a
loss of control caused by microsleeps. The
involuntary withdrawal of energy, cognitive
capacity, and decision-making abilities associated
with sleep when awake is not the same as
somnambulation while driving. According to the

research that has been published: Excessive
mental harm, such as BAC or Impaired, might
worsen with prolonged waking [1]. While some
solutions are more short-term fixes that boost
compliance, others are more long-term therapies
that reduce the problem's impact and help with
sleep problems [2]. Additionally, it is critical for
individuals to establish and maintain a good sleep
routine, which includes not napping while
working, not using electronics for at least an hour
before bed, and sleeping in a dark, comfortable
bed free of noise and light. In addition to
improving the length and quality of sleep, it
eliminates  problems  including daytime
drowsiness and driving weariness [3].

The finest sleeping conditions include silence,
darkness, and a nice mattress; a healthy dream
includes maintaining and declining an electronic
device use in the hours leading up to bedtime;
and countering the development and
maintenance of drowsy driving is of the utmost
importance. People are less likely to experience
daytime drowsiness or driver fatigue if they
maintain appropriate hygiene habits, which in
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turn increase the duration and quality of their
sleep. Decreased driver sleepiness may be
achieved by learning the signs of sleep difficulties
and studying them. If someone suspects that they
are experiencing excessive daytime sleepiness or
excessive nighttime sleepiness, they should see a
healthcare professional.

When diagnosing sleep problems and deciding
on a course of therapy, a circadian rhythm
evaluation might be helpful. Public education and
understanding of the risks of tired drivers is one
of the most important preventative steps that can
help end drowsy driving. One way to manage
other individuals in the transportation domains is
to use employer relaxation and incentives.

To reduce the dangers of sleepy usage, the
legislation may be used in several ways, such as
by changing the time of use, prohibiting
commercial drivers from driving continuously, or
forcing companies to guarantee their workers'
safety. Identifying sleepy driving behavior and
alerting drivers to rest may be possible with the
use of algorithms that can be applied with
feasible technology and music characteristics that
mitigate tiredness [4]. While there are many
groups that must work together to combat
drowsy driving, everyone can do their part by
getting a good night's rest, seeing a doctor if they
have trouble falling asleep, and learning to deal
with the fallout of getting behind the wheel after
a few hours of sleep.

Il. LITERATURE SURVEY

Using the networking infrastructure in current
vehicles and sophisticated sensors, Intelligent
Transportation Systems (ITS) can collect a massive
quantity of real-time data about motors and
drivers, completely transforming the way we
analyze automotive behavior [5]. With this deluge
of data, driving behaviour analysis (DBA) is ripe
for the picking. Improving street security relies
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heavily on using behavior to detect drivers'
inattention or intoxication, volatility profiles, and
fuel efficiency. To tackle all of DBA's problems,
nonetheless, such as the want on record types,
analytical demonstrations, and modeling
approaches, one must view it [6]. Sorting research
projects according to data formats, analytic aims,
and modeling approaches is one DBA strategy. In
order to study drivers' habits, scientists use a wide
variety of data sources, such as in-car sensors,
voice-activated networks, and external record
streams [7].

Software that employs sophisticated modeling
methods, machine learning, and statistical
analysis also helps researchers to glean
meaningful  information  from  otherwise
complicated datasets. Researchers are also
looking on new ways to identify and lessen the
effects of injuries sustained on the street. In order
to provide valuable insights for the regulation of
site visits and emergency response, fragility
models are used to predict the spatiotemporal
volume of congestion resulting from accidents
[8]. Additionally, Bayesian change detection
algorithms provide near-real-time accident
detection capabilities, allowing for proactive
action to mitigate accident outcomes. Increased
road safety, fewer accidents, and fewer injuries
may be achieved via the use of multi-sensor facts
fusion and improved signal processing
techniques to improve early warning systems and
collision avoidance structures [9].

The continuous and environmentally friendly
records interchange among vehicles, roadside
devices, and side servers is made possible by
advancements in vehicle-to-infrastructure (V2I)
and vehicle-to-automobile (V2V) communication
technologies. Protecting and ensuring the
integrity of accident-related data conveyed inside
intelligent transportation systems (ITS) is the goal
of authentication mechanisms provided by
blockchain technology [10]. Researchers can
improve the overall efficacy of road safety
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programs by using blockchain technology to
make accident detection and reporting systems
more trustworthy and reliable. Problems persist
despite encouraging developments in database
administration and accident detection
approaches. Some methods for real-time
applications are not widely used because of their
computing overheads, accuracy limits, or
complicated device designs. Furthermore,
academics and practitioners within the field face
enormous challenges due to the mixing of
different data assets and the interpretation of
varied statistics.

To ensure the correct implementation of DBA
systems and the development of trustworthy
technologies for accident detection, it is
necessary to address moral, privacy, and
regulatory considerations [11]. Moreover, there is
great promise in combining Al-related structures
with ML to provide the ideal performance and
accuracy in riding behavior analysis and
coincidence detection systems.

It will be helpful for injury prevention to be able
to manipulate datasets using ML approaches so
that styles, abnormalities, and the development
of riding behaviors may be identified. Educators
may train algorithms in a variety of driving
scenarios while researchers work on more
comprehensive predictive models that can
identify and eliminate ability hazards as they arise
[12]. Academic institutions, businesses, and
government agencies must work together
interdisciplinaryly to further research and
development of programs for analyzing driving
behaviors and a new take on facial recognition.
The rapid sharing, development, and adoption of
improved statistical data, materials, and, most
crucially, knowledge may be facilitated by such
collaborative endeavors [13].

In addition, stakeholders working together may
help build and evaluate DBA structures'
competence and efficiency across specialties and
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regions by providing reference models,
methodologies, and criteria. When taken as a
whole, the benefits to road safety and accident
mitigation from entitative phrases of riding
behavior analysis and accident detection are
substantial. By delving into intricate technical
advancements like illness sensing,
communication structures, and data analytics, we
may get better insight into the driving force and
develop new systems that might effectively
reduce the twist of destiny cost [14]. We will
continue to increase study and improve this field
in order to chart such a diversified future, with the
goal of better preserving and maximizing the
efficiency of destiny's major transport structures.

I1l. SYSTEM DESIGN AND
METHODOLOGY

In this setup, a Raspberry Pi serves as the central
processing unit (CPU) for the whole system. The
Raspberry Pi is turned on to begin the series of
actions during initialization. It starts by activating
the camera module so it may take a picture of the
driver's face. A series of processing procedures
are applied to this collected picture in order to
detect, adjust, and evaluate the driver's eyes and
face. The main measure of awareness is the Eye
Aspect Ratio (EAR), which has been shown to be
a useful tool in the identification of sleepiness
and, more specifically, in signaling the beginning
of delayed eye closure, a frequent sign of
exhaustion. The system next checks the
recordings for any strange activity that would
indicate the driver is sleepy when the picture
processing is complete.

A buzzer is activated to advise the driving force of
the approaching danger if such a thing is
recognized by the system's alarm mechanism. At
the same time, the system takes over the car's
functioning by adjusting the speed via the
accelerometer. Transportation safety may be
improved by mechanically reducing the vehicle's
speed, which reduces the likelihood of accidents
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caused by tired drivers. The Driver Drowsiness
Dataset (DDD) is a collection of extracted and
cropped driver faces used to train the algorithm.
There are 41,790 photos in the collection, split
evenly between the drowsy and non-drowsy
categories.

Figure 1. System Architecture Design

C manwmaun D

T cAMImAMOOUUS

\_  cEsmmamin
T — --;‘\_
tan s _1 | CAMERA MOOULE STARTS RECOGNIING
CACURATIO | TACAL ACTIONS

|

] PROCESS TANY

/—’ A

Vd
/

/ . .
| COMPARSON OF LAR FOR
PARTICUAR TIMEPEROD |~ ]

ALERT TWE DRAVEN Y
SWITOHNG ON THE BUIZER

nO \ e )
4 ABNORMAL ACTIVITY —

NG DATICTIO

By evaluating visual input using Al approaches,
this system seeks to address the crucial issue of
sleepiness. The technology is able to proactively
identify sleepiness in real-time by using an
algorithm that can identify and track the driver's
eye movements and facial characteristics. There is
great hope that this cutting-edge strategy for
fighting sleepiness will play a substantial role in
improving traffic safety and saving lives.

Another feature that drivers may have is the
option to disable the system's automated
acceleration control. As an example, they might
decide to use the accelerator to accelerate even
faster in certain situations.

For further versatility and peace of mind, this
function gives drivers the option to manually
bypass the system in certain scenarios. Future
iterations of the system may also include adaptive
algorithms that pick up on users' driving habits
and frequent purchases. The technology adjusts
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acceleration control using machine learning that
takes into account both past driving habits and
current road conditions. By studying how drivers
use the system, this adaptive model makes it
more efficient, which in turn improves safety and
the user experience. In sum, this method offers a
practical approach to addressing the issue of
sleepy driving by using Al technology.

The system's adaptive control mechanisms, real-
time monitoring, and visual statistics processing
make it possible to detect and mitigate the
dangers of driver weariness.

The success of such systems has the potential to
improve transportation safety for everyone
involved, cut down on accidents, and ultimately
save lives. In addition, the system's efficiency is
further improved by integrating Raspberry Pi as
the primary control unit.

The Raspberry Pi's combination of tiny form
factor, low power consumption, and computing
capabilities makes it a perfect platform for
integrating Al algorithms and processing images
in real-time.

Because of its mobility, the system may be easily
integrated with various sensors and peripherals,
allowing it to adapt to different car designs and
environments. Additionally, Raspberry Pi is based
on an open-source model, which allows
developers to easily share and receive help from
others to improve the system's functionality and
performance over time. An eye and facial area
may be located in a live video feed by using a
form predictor.

Figure 2 shows the degree of sleepiness, which
was calculated by taking the pupil size, dividing it
by the distance between the pupils, feeding the
results into an existing dataset, and then
identifying face landmarks. Each video sequence
has its own set of eye markers. The calibration is
based on the eye's width to height ratio.
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Figure 2. Eye Detection

It takes several video frames to calculate the
Equivalent Average Rate (EAR) [15]. It shows one
blink.
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The two-dimensional landmark location is
denoted by P1,.., P6, as seen in Figure 2. When
both eyes are open, the Eye Aspect Ratio (EAR) is
quite constant; when both eyes are closed, it
approaches zero. The EAR stays within the typical
range while the subject maintains a steady gaze
at the camera. An very low EAR, as occurs when a
driver shuts their eyes for an extended period of
time, is indicative of sleepiness.

Figure 3. Raspberry Pi
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When it comes to innovative, low-cost computing
solutions, the Raspberry Pi 3 Model B is unrivaled.
This little yet powerful gadget is so unorthodox in
its design that it challenges all expectations.
Raspberry Pi, in contrast to conventional
computers, is not packaged in a fancy casing but
rather appears as a simple, credit card-sized
circuit board. There is a plethora of computational
power housed within this little gadget, yet its
simple exterior belies its true potential.

The Raspberry Pi, which looks like a motherboard,
displays its setup chips and ports in a manner that
is similar to the internal circuitry seen in a
standard computer or laptop. What really makes
Raspberry Pi stand out, though, is its multi-
functionality. With it, users can attach all the
necessary input/output devices and storage units,
allowing them to dive headfirst into the
computing arena. Raspberry Pi is great for anyone
with a broad range of skill levels, from beginners
to experts, thanks to its versatile design and
relatively simple layout. Because of its cheap cost
and little resource requirements, it is the ideal
solution for expanding computer activities in low-
income areas where connection to the internet
may be restricted or expensive.

For STEM classes, Raspberry Pi offers a scalable,
low-cost computer platform. Webcams are small
video cameras that may transmit live video or still
images to a network of computers, phones, and
tablets across a medium such as the Internet.
Webcams are often tiny and bendable; they may
sit on a desk, be attached to a display, or built into
hardware. Raspberry Pi is so more than just
hardware; it is an affordable and flexible platform
for computing.

Raspberry Pi has changed the way people think
about computers and information since it is
cheap, small, and powerful. In the ever-changing
world of technology, Raspberry Pi remains a
powerful tool that empowers individuals
worldwide, whether it's for education, concept
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testing, or making a difference. It breaks down
barriers and opens doors to new possibilities.

Figure 5. Complete Hardware Kit

Raspberry Piis a beacon for the future, beckoning
us to create a more equitable society with
individuals proficient in tomorrow's technology
and more equal opportunity for all. They make it
possible to have live video and audio chats,
generally using compressed codecs to make
streaming more efficient. Webcams are cost-
effective and suitable for a variety of uses, despite
having lower resolution than handheld video
cameras. In Fig. 5 we can see the whole project
hardware bundle. IV.

IV. RESULT AND DISCUSSIONS

One such device that aims to combat driver
fatigue—the leading cause of road accidents—is
the Advanced Drowsiness Detection device
(ADDS). Drivers' ear and face detection systems
utilize it to gauge their degree of sleepiness, with
the Raspberry Pi serving as the controller. The
driver's face is recognized using the Haar Cascade
algorithm, which helps to eliminate light and
sound interference. In order to characterize the
likelihood of sleepiness, the system uses EAR
values to calculate eye closure rates. If the system
detects that the driver is too sleepy to safely

operate the vehicle, it will alert them with a beep
tone and turn off the vehicle's controls.

TABLE I. EAR Analysis Table

EAR Range Driver State Action Detection
Taken Confidence
(%a)
EAR = (0.25 Alert No action 99%
0.15<EAR = Drowsy (Mild) Audio Alert 95%
0.25
EAR <015 Drowsy (Severe) Vehicle 97%
Speed
Modulation

Figure 6. Graph for EAR Detection Confidence
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Table | and Figure 6 show how the EAR value
dictates whether the driver is sleepy. In order to
record the vehicle's motion and provide the ADDS
with real-time input based on the road
conditions, an accelerometer is included. Access
to emergency response teams or fleet managers
may be facilitated by real-time contact with other
systems made possible by this data, allowing for
efficient and speedy emergency management.
For the purpose of evaluating and exchanging
data on driving behavior, the ADDS is compatible
with cloud-based systems.

With this capabilities, the ADDS will play a crucial
role in facilitating future advancements in car
safety. Machine learning (ML) has the ability to
handle massive datasets including real-life
situations in order to enhance performance and
anomaly detection, which bodes well for the
system's future. Table Il below shows the time
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spent by each step of the model to identify
tiredness. The suggested model processes and
triggers the alarm in under 110 milliseconds if the
driver is determined to be sleepy.

TABLE Il. Real-Time Detection Latency Table

Stage Processing Time Comulative
) Time (ms)
Image Capture ] ik
Facial Landmark k1] ik
Detection
EAR Calculation k] 100
Alent Trigger 10 110

In comparison to earlier systems, the ADDS has
better architecture, lower costs, and more
scalability. It is easy to incorporate into many
contexts because to its portable nature and ability
to work in different settings. An enormous step
forward in improving driver and passenger safety,
the ADDS has a 97% detection rate and can
intervene in real-time.

The ADDS exemplifies how cars might use
algorithms and technology to actively contribute
to road safety by analyzing real-time data and
reducing dangers caused by driver weariness. Its
ability to be built as a system that can adapt and
change over time using big data analytics is
another reason why it is seen as a forward-
thinking breakthrough in the field of automotive
safety. The suggested model outperforms the
already known models, as seen in Table Il and
Figure 7. There will be many fewer traffic
accidents thanks to this method.
TABLE lll. Comparison Table

Ref. No. Models/ Methods Accuracy (%)
[t Facial motion entropy 9
7] Convolutional Neural Networks [5
(8] Al-based multimodal fusion 92
9] Combines visual and 93
physiological features
[11]) Efficient face descriptors 95
[14] Machine learning algorithm 96
Proposed | EAR metrics 97
Work

Figure 7. Graph for comparison of Existing and
Proposed work
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V. CONCLUSION

This system utilizes facial recognition and the
Haar Cascade algorithm to detect and notify
sleepy drivers in real-time, with the goal of
improving road safety. The technology detects
driver sleepiness by analyzing video frames in
real-time using a digital camera to identify
important features including the driver's face and
the region around their eyes.

A wide range of vehicles, including commercial
trucks, private automobiles, and even public
transit systems, may benefit from the sleepy
driver warning system's adaptability and
portability. Because of its modular construction, it
is compatible with preexisting vehicle safety
systems and can be readily incorporated into
programs that monitor drivers and solutions that
manage fleets.

The system detects and prevents driver sleepiness
via the use of face and eye recognition
technologies, real-time monitoring, and
advanced algorithms. This enhances automobile
safety and road safety measures. This innovative
system alerts the driver anytime he starts to feel
sleepy, with the goal of reducing accidents
caused by distracted driving and making the
world a safer place. Reducing accidents caused by
sleepy drivers is one of the system's distinctive
benefits, which also makes the world a safer place.
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