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Abstract - A computer vision-based system called the Drowsiness Sensing Device using OpenCV was designed to identify driver
drowsiness. The technology uses video frames from a camera positioned inside a car to identify different sleepiness indicators, including
the length of eye closure and head position. The Eye Aspect Ratio (EAR), which aids in trying to assess drowsiness, is determined using
the OpenCV library, which is also used to extract feature points and detect eye blinks. The system also has an alarm mechanism that
sounds when a certain level of drowsiness is attained, alerting the driver to take the appropriate action. The proposed approach can be
possibly employed to reduce the number of accidents occurred due to driver drowsiness. The suggested system is a real-time drowsiness
sensing system that makes use of OpenCV to gauge a person's level of drowsiness. The technology employs a camera to take pictures
of the driver's face, assessing the features like the mouth and eyes to determine how sleepy they are. The system can identify drowsiness
by noticing changes in the eyes, such as drooping eyelids, and mouth movements, such as yawning. When the amount of drowsiness
surpasses a predetermined threshold, the system informs the driver by assessing the photos using machine learning techniques. By
prompting the driver to take a break, the proposed technology may help prevent accidents brought on by drowsy driving.

Index Terms - Eye Aspect Ratio (EAR), MAR - Mouth Aspect Ratio, PERCLOS - Percentage of Eyelid Closure over the Pupil over
Time, FL - Face length, FWB — Face width Balance, IZMO - Internal Zone of Mouth Opening, EFG - Electroencephalography, ANN -
Artificial neural networks

. INTRODUCTION

A drowsiness detection system is a technological device that keeps track of a person's behavior and physiology for signs of
drowsiness using sensors and algorithms. When someone is about to do something vital, like drive, operate heavy machinery
or labor in a dangerous setting, it is intended to warn them before they fall asleep. Systems for detecting drowsiness often
include physiological and behavioral tests to evaluate a person's level of drowsiness. Among these techniques are tracking
eye movements, keeping an eye on respiration and heart rate, measuring brain waves, and examining body posture and
facial expressions. The device then analyses these metrics using algorithms to ascertain if the user is exhibiting signs of
sleepiness.

If the system notices that a user is starting to nod off, it may sound an alarm or vibrate the vehicle to notify the user to take
action to avoid an accident. Some systems can also change the surroundings or make recommendations to keep the user
alert, such as changing the temperature or suggesting a break. In fields like transportation, healthcare, and manufacturing
where employees must remain aware for extended periods, drowsiness detection technologies are becoming more and more
common. They may also assist people in keeping track of their sleep habits and spotting potential sleep problems. They can
help prevent accidents and increase workplace safety.

Sensors and algorithms are frequently used in drowsiness-sensing devices, which track a person's level of wakefulness and
look for indicators of drowsiness. Here are a few typical methods:

e Eye monitoring: This technique includes following the driver's gaze with a camera. The device can recognize
drowsiness if the driver's eyes are closed for a long time if they are not fixed on the road, or if their eye motions do
SO.

e Face scanning is a technique used to identify drowsiness in drivers. Typical drowsiness indicators include drooping
eyelids, a slack mouth, and a blank stare.

o Examination of the driver's steering and acceleration patterns is used in this technique to look for indicators of
tiredness. For instance, it could be a sign of tiredness if the motorist frequently corrects themselves to stay in their
lane or drives erratically.

e EEG (Electroencephalogram) analysis: This technique uses sensors applied to the driver's scalp to record the brain's
electrical activity. The device may identify drowsiness-related changes in brain activity, such as an increase in
alpha waves.

TIJER2305129 ’ TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org ’ 63



TIJER || ISSN 2349-9249 || © May 2023 Volume 10, Issue 5 || www.tijer.org

The system can inform the driver in several ways once it has identified indicators of intoxication, including ringing an
alarm, flashing lights, or shaking the seat.

Depending on the method, different sleepiness detection algorithms are employed. For instance, drowsiness-related patterns
in eye movements may be identified by eye-tracking algorithms using machine learning models, and similar patterns may
be identified by facial analysis algorithms using computer vision techniques. Signal processing methods may be used by
EEG analysis algorithms to examine the electrical signals coming from the brain.

1. LITERATURE SURVEY

A Realistic Dataset and Baseline Temporal Model for Early Drowsiness Detection Reza Ghoddoosian, Marnim
Galib, Vassilis Athitsos JUNE 2019 Proposed an end to-end baseline method using the temporal relationship
between blinks for multistage drowsiness detection.

Drowsiness Detection Systems: Comparison and Technical Criteria for Industrial Deployment Ralf Luis de Moura,
Debora de Souza Martins, Luciana De Landa Farias Ceotto DECEMBER 2021 Proposed the system which detect
the drowsiness in technical criteria for industrial sector.

Drowsiness, Fatigue and Poor Sleep’s Causes and Detection: A Comprehensive Study Muhammad Ahmad Kamran,
Malik Muhammad Naeem Mannan, Myung Yung Jeong NOVEMBER 2019 Drowsiness causes severe accidents
on highways and speedways that result in loss of lives and property damage.

Drowsy Driving Detection System for the Prevention of Road Accidents Md. Yousuf Hossain, Fabian Parsia
George OCTOBER 2018 Proposed a Real Time Drowsy Driving detection system which can prevent accidents.

Real-time Driver Drowsiness Detection for Android Application Using Deep Neural Networks Techniques Rateb
Jabbar, Khalifa Al-Khalifa, Mohamed Kharbeche, Wael Alhajyaseen JANUA RY 2018 Proposes a drowsiness
detection system based on multilayers perceptron classifiers.

Driver drowsiness detection using behavioural measures and machine learning techniques: A review of state of-art
technique Mkhuseli Ngxande, Jules-Raymond Tapamo, Michael Burke NOVEMBER 2017 Presented a survey of
approaches to driver drowsiness detection using machine learning techniques and discussed the range of features
and measures used for classification.

Drowsiness Detection Systems: Comparison and Technical Criteria for Industrial Deployment R. L. de Moura,
Debora de Souza Martins, Luciana de Landa Farisa Ceotto DECEMBER 2021 Proposes selection criteria with
functional and nonfunctional requirements, evaluates meaningful market solutions based on these criteria, and
offers recommendations for deployment following the best technological practices.

Embedded System Performance Analysis for Implementing a Portable Drowsiness Detection System for Drivers
Minjeong Kim, Jimin Koo DECEMBER 2022 Proposed and developed an embedded system that allows a neural
network-based drowsiness detection model to run in real-time in vehicles and discovered that the most practical
system setups of a Beelink Mini PC as the server and a phone as the web app client.

Driver drowsiness estimation using EEG signals with a dynamical encoder—decoder modelling framework Sadegh
Arefnezhad, James Hamet, Arno Eichberger, Matthias Fruhwirth FEBRUARY 2022 Drowsiness is one of the
drivers’ mental states that can significantly degrade driving performance and increase reaction time in critical
situations where an accident may be avoided.

Development of an Enhanced Drowsiness Detection Technique for Car Driver Manishi, Naveen Kumari
OCTOBER 2020 Drowsiness techniques can be broadly classified in three categories i.e. behavioural, vehicular
and physiological.

A Brief Review on Different Driver's Drowsiness Detection Techniques Anis-Ul-Islam Rafid, Amit Raha Niloy,
Atiqul Islam Chowdhary, Nusrat Sharmin JUNE 2020 Design and development of the drowsiness detection system
are not only reasonable but also very necessary things in our everyday life.
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e Assessment of the Potential of Wrist-Worn Wearable Sensors for Driver Drowsiness Detection Thomas Kundinger,
Nikoletta Sofra, Andreas Riener FEBRU ARY 2020 The drowsiness level of the driver was determined based on a
15 combination of video ratings and detected microsleep events.

e Vehicle driver drowsiness detection method using wearable EEG based on convolutional neural network Miankuan
Zhu, Jiangfan Chen, Haobo Li, Fujian Liang OCTOBER 2021 The successful detection of drowsiness is a crucial
step to reduce the cost to society of traffic accident.

e Network for Drowsiness Detection Using EEG Signals Siwar Chaabene, Bessem Bouaziz, Amal Boudaya, Anita
Hokelmann MARCH 2021 The results showed a high accuracy value (90.42%) in drowsy/awake discrimination
and revealed the efficiency of the proposed DD system compared to other research works.

e Real-time assessment of daytime sleepiness in drivers with multiple sclerosis Hannes Devos, Nesreen Alissa,
Sharon G Lynch, Maryam Sadeghi JANUA RY 2021 Real-time assessment of daytime sleepiness using eyelid
recording reveals exacerbated symptoms of daytime towards the end of the drive in people with MS.

e Driving and tiredness: Results of the behaviour observation of a simulator study with special focus on automated
driving Clemens Kaufmann, Matthias Fruwirth, Dietmar Messerchmidt, Maximilian Moser SEPTEMBER 2020
Difference in the number of body movements were detected according to the driving experience.

e Applying Deep Neural Networks for Multi-level Classification of Driver Drowsiness Using Vehicle Based
Measures Sadegh Arefnezhad, Sajjad Samiee, Arno Eichberger, Matthias Fruwirth JULY 2020 With help of Neural
Network in Multi-level Classification of driver Drowsiness can be detected based on his face actions.

e Driving simulator experiments to study drowsiness: A systematic review Sonia Soares, Sara Ferreira, Antonio
Fidalgo do Couto JANUARY 2020 Overall, we can conclude that drowsiness and fatigue impair driving
performance, resulting in drivers who are more exposed to risky situations.

e FEvaluating Driver Drowsiness Countermeasures John G Gaspar, Timothy Leo Brown, Chris Schwarz, John D Lee
MARCH 2017 The Results indicate that in vehicle countermeasures, such as an auditory-visual coffee cup icon,
can reduce the frequency of drowsy lane departure in the context of relatively short drivers.

EXISTING SYSTEM

Neural Networks: It is a set of algorithms that aims to identify hidden connections in a piece of data utilizing a procedure
that imitates how the human brain works. In this context, neural networks are systems of neurons that can be either organic
or synthetic in origin.

Local Binary Pattern extraction: It has a useful texture descriptor for images that thresholds the neighboring pixels
depending on the worth of the current pixel. LBP descriptors effectively capture an image's local spatial patterns and
grayscale contrast.

Support Vector Machine: It is a supervised machine learning algorithm used for both classification and regression. Although
we also refer to these issues as regression issues, categorization is where they fit in best. Finding a hyperplane in an N-
dimensional space that clearly classifies the data points is the goal of the SVM method. The number of features determines
the hyperplane's size.The hyperplane resembles a line when there are just two input features.

Few Drawbacks faced in existing systems:
e Low Accuracy.

® Fewer Features due to the local binary pattern.
PROPOSED SYSTEM

Input Video: An external webcam or default webcam is utilized to record video.

Cascade classifier: They are trained using several positive (with faces or objects) and arbitrary negative images (without
faces or objects). OpenCV contains several pre-trained cascading classifiers used in image processing to detect frontal views
of faces and the upper body.
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Feature Extraction: It is a method of converting unprocessed converting raw data into numerical features that may be
handled while keeping the original data set's content intact.

Classification of fatigue person: A fatigued person gets classified into various categories based on that, the system verifies
if the person is under drowsiness.

Advantages:
e Has high accuracy.
e Extraction of features is done properly.

Disadvantages:
e Pose variations are quite sensitive to the facial recognition technology.
e Changing camera angles or head movements might alter the texture of a person's face and produce an inaccurate

result.
e Occlusion refers to the face with a moustache, beard, and other accessories.
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Figure 2: Dataflow Diagram

IHl. METHODOLOGY & IMPLEMENTATION
A key part of a driver sleepiness detection system is the head posture estimate module. It is employed to make educated
guesses regarding the location and tilt of the driver's head in live video footage shot by a camera. The module frequently
makes use of computer vision techniques and algorithms for figuring out the camera’s head's 3D translation and rotation.
Driver sleepiness detection systems can employ a variety of well-known head pose estimate libraries. OpenCV is among
the most popular libraries. To predict the 3D rotation and translation of the head from a 2D image, OpenCV offers a pre-
trained head pose estimation model.
e These procedures the ability to incorporate the OpenCV head posture estimate module into a driver sleepiness
detection system:
Set up OpenCV on your computer.
o Configure the video capture module to capture the camera's video stream.
e Using the cv2.dnn.readNetFromCaffe() function, load the previously practiced head position estimation model.

e From each frame of the video stream, estimate the head pose using the model.
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e To identify changes in driving behavior that can point to tiredness, and compute parameters like head orientation

or head movement.

The accuracy and robustness of the head pose estimate module's posture estimation could be further improved by using
multiple cameras or depth sensors. The accuracy and resilience of other methods, such as machine learning-based head
posture estimation models, can be improved under difficult lighting or occlusion settings.
An integral component of a driver fatigue detection system is the bio-sensors module. It is employed to gauge bodily
signals such as heart rate, skin conductance, and brainwaves coming from the driver. These indicators can be utilized to
deduce the cognitive and emotional states of the driver, which may point to sleepiness or weariness.
Driver sleepiness detection systems can make use of several well-liked bio-sensors.
Electroencephalography (EEG), electrocardiography (ECG), and skin conductance sensors are a few of the most often
utilized sensors.
The following is how to use the bio-sensors module in a system:
e Depending on the relevant physiological signals, choose the best biosensors.
e Set up the sensors to record the driver's bodily physiological signals.
e To extract pertinent elements from the signals, such as alpha power or heart rate variability, and process the signals.
o Classify the driver's mental and emotional states, such as awareness or tiredness, using machine learning techniques.
e Toincrease the system's overall accuracy and robustness, integrate the bio-sensors module's results with those from

other modules, such as the face identification and eye tracking modules.

By applying cutting-edge signal processing methods, like wavelet transforms or independent component analysis, to extract
more illuminating aspects from the physiological inputs, the biosensors module can be further enhanced. The accuracy and
robustness of the bio-sensors module can also be increased using additional strategies like sensor fusion or deep learning-
based models.
A sleepiness detection system for drivers data recording and analysis module is a crucial part of the system. Data from
numerous sensors and modules are recorded using it, pre-process the data, and analyze it to find relevant information and
sleepy events.
The following methods can be used to implement a system's data recording and analysis module:

¢ Depending on the volume of data and processing needs, choose the best database technology and storage format.

e To save the data from various sensors and modules, set up a data storage and retrieval system.

e The data should be pre-processed to eliminate noise, remove unimportant information, and extract key features.

e Analyse the data using statistical methods or machine learning algorithms to look for snooze-worthy occurrences

or other significant information.

e Visualize the outcomes and give the driver or other stakeholders feedback using a user interface or another method.

Using strategies like data compression, data fusion, or distributed computing can help the data recording and analysis
module handle enormous amounts of data and increase processing effectiveness. The accuracy and robustness of the data
analysis can also be increased by using additional methods like anomaly detection or time-series analysis.

Percentage of Eye Closure, or PERCLQOS, is a key sign of tired drivers in a vehicle drowsiness detection system. It is
based on a study of how much time the driver spends, on average, with their eyes closed.

The following steps can be taken to incorporate the PERCLOS module into a system:

o To identify eye blinking and eye closing events, use the eye tracking module.
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e The PERCLOS metric can be calculated by dividing the total amount of time the driver's eyelids were closed by
the whole length of observation time.

e Decide on a PERCLOS threshold value after looking at data from previous research or the real world.

e To identify sleepiness episodes, compare the estimated PERCLOS value to the threshold value.

o When the PERCLOS value is greater than the threshold value, activate an alarm or other alert mechanism.

The accuracy and resilience of the PERCLOS measure can be increased by further optimizing the PERCLOS module by
utilizing cutting-edge signal processing techniques, such as machine learning-based classification algorithms or statistical
models. Additionally, by combining the PERCLOS measure with additional variables like heart rate variability or head
posture estimation, the driver sleepiness detection system's accuracy can be improved.
Several driver drowsiness detection systems use the Internal Zone of Mouth Opening (IZMO) feature to track the driver's
level of weariness. The distance between the front and rear teeth is measured by 1ZMO to determine when the mouth is
open wider than a predefined threshold. Usually, this criterion is established using the typical mouth-opening distance of a
focused driver. When the 1ZMO reading is higher than the acceptable level, the possibility of the driver feeling sleepy or
worn out exists.
A complete driver sleepiness detection system often combines the 1ZMO feature with additional elements like eye tracking,
head posture, and steering wheel movements. These technologies can provide a more precise assessment of the driver's
state of attentiveness and, if necessary, warn the driver by simultaneously monitoring various signals. These devices' main
objective is to stop accidents brought on by driver weariness or drowsiness.
A camera or sensor is used by the Internal Zone of Mouth Opening (IZMO) module in a driver drowsiness detection system
to detect the driver's mouth opening. Following that, the module gauges mouth opening based on predetermined thresholds.
Typically, the IZMO module operates as follows:

e To use a camera or sensor, the system records photos or video of the driver's face.

e The algorithm recognizes the mouth region in the photos or videos that were taken.

e The device measures how far apart the top and lower lips are and compares that measurement to benchmarks to

determine the extent of mouth opening.
e The algorithm then evaluates how much the driver opens their mouth over time to determine if they are getting

sleepier.

The device may notify the driver by issuing an auditory or visual warning, jolting the chair or the handle, or both if their
mouth opens beyond a predetermined limit.

It's crucial to remember that the IZMO module is just one of a variety of characteristics that may be incorporated into driver
drowsiness sensing systems and that depending on the environment, the success of each implementation will vary. To
provide accurate and trustworthy results, these systems must be designed and implemented with a number of factors and

tactics in mind.

ALGORITHMS USED

Haar Cascade algorithm: An algorithm that can find items in pictures regardless of their size or position. This algorithm
can operate in real-time and is not overly complicated. A haar-cascade detector can be trained to recognize a variety of
items, including automobiles, bikes, structures, fruits, etc.

It is also a machine learning-based strategy, and the classifier is trained using various positive and unfavorable images.
Positive images — These photos contain those that we want our classifier to be able to identify.
Negative Images — Images containing everything else, omitting the object we're trying to find.
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FUTURE ENHANCEMENT

With a Driver Drowsiness Sensing System project, there are several potential future improvements that might be taken into
account, including:

e Combination with additional safety systems: Integration of the sleepiness monitoring system with other safety
features like automated emergency braking or lane departure warning systems is one improvement that may be
made. This would enable a more thorough approach to driving safety.

e Continuous monitoring in real-time: The system might be improved to continually monitor the driver rather than
waiting for the system to notice indicators of intoxication. This would make it possible for the system to recognize
tiredness before it starts to impair driving performance.

o Personalization: Based on unique driving characteristics, an improved system might be created to tailor the
sleepiness detection algorithm. For instance, the system may take into account a driver's age, gender, and driving
history to better anticipate when they are likely to feel sleepy.

e Multimodal detection: At the moment, the majority of driver sleepiness detecting systems depend on a single sensor
modality, including head movement detection or eye tracking. Several sensing modalities, such as biometric data
or facial expression detection, might be used in an improved system to increase accuracy and dependability.

o Dataanalysis and artificial intelligence: An enhanced system that combines data analysis and artificial intelligence
techniques may be developed in order to gradually raise the accuracy of sleepiness detection. The system would be

better equipped to distinguish between normal driving behavior and signs of intoxication as a result.

I\VV. CONCLUSIONS

The outcome of a Driver Drowsiness Sensing System project depends on its particular aims and objectives, along with the
methods and tools used to carry them out. The major goal of a Driver Drowsiness Sensing System project is to create a
device that can detect when a motorist is starting to nod off and notify them of it. The project should produce a working
system that can complete this task. Once the system is developed, it should be tested to see how effectively it functions in
actual scenarios. To assess the system's precision and efficacy, it may be tested on a range of drivers and under various
driving circumstances. To describe how the system was created, how it functions, and how its effectiveness was assessed,
thorough documentation of the project is required. This data can be utilised as a basis for additional study and development
in addition to show stakeholders the project's success. To detect drowsy driving and lower the risk of accidents, a successful
Driver Drowsiness Sensing System initiative has the potential to significantly advance driver safety. The project might
catalyze additional study and advancement in this field.

To increase traffic safety, driver drowsiness-sensing devices are becoming more and more crucial. These systems often
monitor the driver's behavior and warn them if they seem to be getting carried away or drowsy using a range of sensors,
cameras, and algorithms. The Internal Zone of Mouth Opening (1ZMO) module, which measures the extent of mouth

opening to produce a reading of the driver's alertness level, is one of the fundamental components involved in many drivers’
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drowsiness-detecting systems. Eye tracking, head position monitoring, and steering wheel angle detection are additional
functions frequently found in driver sleepiness detection systems. IZMO is typically paired with these features to provide
a more detailed assessment of the driver's state. By warning drivers ahead of potential risks, the device has the potential to
save countless lives. It is crucial to keep in mind that these systems are not perfect and could have drawbacks or problems
in specific circumstances. To guarantee that these systems are as efficient and dependable as possible, it is crucial to

continuously assess their performance and make necessary improvements.
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