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Abstract

Among the leading causes of fatalities in traffic accidents is being sleepy while driving. Long-
haul truck drivers, bus or overnight bus drivers, and drivers who operate their cars after
midnight are more prone to encounter this issue. Accidents Senger’s worst Every year, car
accidents involving drunk drivers result in several fatalities and serious injuries. Due to their
enormous practical significance, identifying driver tiredness and its indication are therefore
significant study areas. The acquisition system, processing system, and warning system are the
three components or modules that make up the fundamental sleepiness detecting apparatus. The
acquisition system takes a frontal facial video of the driver's and transmits it to the processing
block for real-time analysis to identify weariness.
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Introduction

Nowadays, exists a continually growing global demand for automobiles. Because of this, more
vehicles are on the road, It has raised the overall number of accidents. The potential for traffic
collisions has significantly reduced security for everyone, including the driver. the
organization's Global Status Report on Road Safety, the WHO named alcoholism, inattention,
and weariness as the three main factors that cause traffic accidents. ©= The deaths and related
expenses pose a severe threat to families all across the world. The present sleepiness detection
devices are expensive, difficult to find, and useless in regular or non-luxury vehicles, hence
they are not widely used. Consequently, there is a growing demand for a comprehensive and
reliable fatigue detection system that the many vehicles in the industry can easily adapt to.
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The model was taught to become independent and intelligent using several groundbreaking
advancements in ML and AL.

Driving requires the execution of a series of tasks, situational awareness, and swift and
precise decision-making. Driving requires situational awareness because processing the
perceived cues requires active attention. One of the most crucial factors in safe driving is the
monitoring of attention level. Human response time is slowed by fatigue, making it impossible
for a person to drive safely. Driver monitoring research is gaining momentum, particularly in
the areas of estimating driver workload, identifying driver activity, identifying secondary
tasks, and identifying driving style. Numerous global corporations have used some of these
techniques for driver assistance. According to a survey conducted in Canada, weariness is a
factor in 20% of fatal crashes. A US survey found that 20% of fatal collisions involved a
distracted driver. Fatigue is a factor in 20% of commercial vehicle crashes in the EU.

The data and statistics are all concerning and demand the attention of the research
community. received the manuscript on December 11th, 2017.A few signs of fatigue are
yawning, sluggish reaction time, eyelid closing, shaky steering, etc. Our system continuously
tracks the driver's eyes to address this issue. The in-car entertainment system will play an
audible sound to inform the driver that the first signs of drowsiness appear. The processing
power of computers today is constantly growing. The power of computers can be harnessed
and used for good. Our goal was to save the lives of those inside an automobile. The system
doesn't use sensors because the sensor's value may change depending on changes in
temperature and humidity. Instead, we used a webcam to ensure that the parameters didn't
change with changes in temperature and humidity.

This reduced system complexity and improved code performance are the results of using
a webcam. The system's primary benefit Does that It is workable. in automobiles around-the
clock and runs in Realtime. This project makes use of several libraries, and the system was
programmed using Python.

Methodology

Camera Input: The camera is the first input source in the block diagram. Any camera that
records a video stream or a collection of photos could be the culprit.

Frame Extraction: From the video stream, individual frames or images are extracted from the
camera input. fatigue detection

Face Detection Using HOG: The HOG (Histogram of Oriented Gradients) approach is used to
identify faces in the retrieved frames. HOG is a well-known feature descriptor approach that
examines the gradient distribution in an image to find objects, in this case, faces. For face
detection, the Dlib Python package is utilised.(HOG) features and A straight classifier are
combined in the classic dlib face detector. The 5 descriptor for object detection in computer
vision and image processing. The technique counts the instances of a gradient orientation
occurring in particular regions of an image. This method is similar to edge orientation
histograms, scale- invariant feature transform descriptors, and shape context, However, it varies
in that for greater precision, it utilises redundant local intensity normalisation and is calculated
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on a dense pattern of evenly spaced pixels.

Drowsiness Detection: The block diagram moves on to the next step, drowsiness detection,
when the faces are located using the HOG method. In this step, faces are analysed to see if the
subject is showing signs of exhaustion or drowsiness by following the eyes.

Drowisnes detection
No of yawn count

Face detection using
hog

Extract Frames " >

1 camern ’ »

Simoke detection
Yolo algorithm - Mobllo dotection
Drinking detoection

Figure 1. Driver Face Detection Process

a) Smoke, drinking, and mobile detection

The YOLO algorithm is used to analyze cellphone usage, smoking, and alcohol consumption.
For instantaneous object detection applications, YOLO is a popular object detection technique.
It works by generating bounding boxes and class probabilities for each grid cell after dividing
the input image into a grid. YOLO is renowned for being more effective and swifter than

other object identification algorithms.

Figure 2. Facial Landmark

b) Detection of eye blinks:
By monitoring EAR (Eye aspect Ratio) and using DLIB's trained neural network-based prediction and
detector function, blink detection may be calculated.
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The eye coordinates supplied by OPENCV can be utilised to calculate EAR using the EAR formula.

l . |! ° II EAR = P2 — Do T Hi’il - ps|

P P 2llp1 — py

is the formula for EAR.
The Mouth coordinates supplied by OPENCV can be utilised to calculate MAR using the MAR

formula.
. ; MAR =

s = osll + s = il + s = sl
21ps = ps

is the formula for MAR.

YOLO is a method that provides real-time object detection using neural networks. The
popularity of this algorithm is due to its accuracy and quickness. It has been applied in a
variety of ways to identify animals, humans, parking metres, and traffic signals.The YOLO
algorithm for identifying objects is described in this article along with its workings. It also
highlights a few of its practical uses. Using the YOLO technique, we identify mobile, alcohol,
and tobacco use. where p1,...,p6 are the locations of the 2D face landmarks.

This equation's numerator computes the separation between the vertical eye landmarks. While
the eye is open, the aspect ratio is roughly constant, but when a blink occurs, it quickly
decreases to zero. The eye aspect ratio dramatically drops to almost zero when someone blinks.
The average EAR value for an open eye is roughly 0.24, while the average EAR value for
a closed eye is at 0.15.We'll examine the EAR value for 48 consecutive frames to distinguish
between a regular blink and microsleep. As an illustration, if the EAR value is 0.15 for 48
frames, we can infer that the subject is dozing off.

Results and Discussion

The results of various previous studies on the subject can be used to construct a real-time system
for spotting sleepy drivers. Additionally, there are a few ways that use different methods of
looking for signs of fatigue.

Drowsiness, according to Antoine Picot et al. [2], is a state where a person is somewhere
between being awake and being asleep. Due to this circumstance, the motorist is less attentive
while driving. The vehicle cannot be managed because the driver is only partially conscious.
G. Borghini et al. [3] claim that mental exhaustion is a contributing element to drowsiness and
that it impairs a person's ability to function because it lessens the brain's capacity to react to
unexpected events.

Drowsiness can be detected using face area detection [5, [6], and [14]. Drowsiness signs
are more obvious and easier to spot at the face area, hence different techniques are used to
identify it there. The region of the face can be used to establish where the eyes are.
Consequently, the author in [5], Eyelid movement can be used to gauge weariness in four
different ways. They are entirely open, entirely closed, additionally, in the centre, the eyes
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alternate between being fully open and entirely closed [5]. An example of an image that can be
used to monitor eyelid motion.

Measures of sleepiness include eye movement [5] and the proportion of closed eyes. The
system explained in [5] understands a routine of period of eyelid closure in order to recognise
eye blinks.[10] states that "this proposed method measures the duration of a person's eye
closure, and if they are closed longer than the average eye blink duration, it is possible that the
person is falling asleep.” The author stated in [10] that "the average normal person eye blink"
lasts approximately 310.3 milliseconds. 15 asserts that one can tell if someone is sleepy by
observing their face and behaviour. The author suggests a technique in which Sleepiness can
be compared by the curling of the lips and the photos are processed using a cascade of classifiers
for faces developed by Viola-Jones. The photos and the set of image data for the mouth and
yawning were compared [15]. While yawning, some people would cover their mouth with their
hands. It's challenging to capture a topic well if it's moving yawning while covering their
mouth, however, yawning is clearly an indication of fatigued and falling asleep.

A pair of eyes and yawn method of identification was suggested by this inquiry. after
examining the study publications and acquiring knowledge about the current techniques. Eye
blink frequency indicates that a person will be regarded as drowsier the longer they close their
eyes. It happens because tired people's eyes stay closed for longer than they would normally
blink. In addition, yawning is a common human reaction when it indicates tiredness or
exhaustion. It is one of the signs of drowsiness. In order for the proportion of closed eyes
technique to work properly, there must be a defined threshold value for eye opening, making it
challenging to use while driving in the present. In order to obtain a good image of video without
disturbing the brow and eye shadows, the camera must be oriented at a specific angle, This is
a challenge shared by both PERCLOS and the eye blink pattern as a sleepiness indicator.
Automatically detecting driver fatigue while also facilitating driver distraction is a driving aid
gadget. The sleepiness index is determined by using artificial intelligence algorithms to
recognise, track, and analyse each driver's facial features and eyes.

For the purpose of determining driving attention, a driver's head posture (HP) and eye
position are continuously tracked. Early driver alertness monitoring techniques evaluated driver
attention using visual clues including head shaking and eye closure. These were employed to
gauge the degree of distraction or tiredness.

Figure 3. Using a webcam, begin behavior observation
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Figure 4. Facial landmark detect, yawns counts, beep alarm sound

The driver drowsiness detection using a beep alarm proved to be a highly effective safety
measure during our analysis. The beep alarm promptly responded to signs of drowsiness,
providing real-time warnings to the driver. As a result, the system significantly reduced the risk
of accidents caused by driver fatigue, contributing to improved road safety. Its user-friendly
nature made it easy to implement, requiring minimal driver interaction and distraction.
Additionally, the continuous monitoring capability ensured sustained awareness during long
journeys, enhancing overall driving experience and safety.

Conclusion

The identification and monitoring of the driver's face and eyes in the video feed are made
possible using the YOLO algorithm, which is renowned for its effectiveness and accuracy in
object detection. The system can precisely locate and extract key features required for
examining the driver's eye behaviour by utilizing this technique. gauges the driver's eye opening
and shutting, is one of the crucial measurements employed in this investigation. The device can
recognize patterns of tiredness, such as extended eye closure or drooping eyelids, by
continuously calculating the EAR. When drowsiness is identified by EAR analysis, the system
can start taking the necessary steps to warn the driver and avert potential collisions. This can
entail sounding an alarm, flashing a warning on the dashboard, or even notifying a mobile
device that is linked. These interventions act as prompt reminders to the driver to maintain
alertness and take rests as needed to prevent accidents brought on by weariness. This drowsiness
detection system delivers precise and real-time identification of drowsiness signals by
combining the YOLO algorithm with eye aspect ratio analysis. It offers a non-intrusive and
economical solution that is simple to integrate into existing automobiles or driver assistance
systems because to its capacity to analyze the driver's eye behaviour using a camera. Overall,
putting this strategy in place can help lower the dangers of driving while fatigued and improve
all-around traffic safety. It helps prevent accidents brought on by driver weariness by
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proactively identifying and warning drivers about their sleepiness, potentially saving lives and
lowering the number of injuries on the roadways
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