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Abstract: The suggested technology intends to reduce the amount of accidents caused by driver sleepiness and exhaustion, hence
increasing transportation safety. In recent years, this has been a prevalent cause of accidents. Several expressions and body mo-
tions, including exhaustion in the eyes and yawning, are seen as symptoms of sleepiness and fatigue in drivers. These character-
istics indicate that the driver's condition is poor. The EAR (Eye Aspect Ratio) calculates the distance ratio between horizontal
and vertical eye landmarks, which is essential for detecting sleepiness. A YAWN value is calculated for yawn detection utilising
the distance between the lower and upper lips, and the distance is compared to a threshold value. We installed an eSpeak module
(text to speech synthesiser) to provide suitable voice notifications when the driver becomes tired or yawns. The suggested method
is intended to reduce the number of accidents and to contribute to technology in order to avoid fatalities caused by road acci-
dents.

Keywords: Drowsiness, Eye aspect ratio, Yawn detection are all keywords.

I. INTRODUCTION

Drowsiness, defined as a condition of drowsiness when one needs to rest, can create symptoms that have a significant influence on
work performance, such as reduced response time, occasional lack of consciousness, or microsleeps (blinks lasting more than 500
ms), to mention a few. In fact, chronic weariness can impair performance at levels comparable to those produced by drinking. These
symptoms are particularly dangerous when driving since they increase the likelihood of drivers missing road signs or exits, drifting
into other lanes, or even wrecking their vehicle and causing an accident. Existing solutions for detecting driver sleepiness are either
highly expensive systems that apply to high-end automobile models or systems that are inexpensive but not robust. This research
focuses on developing an efficient and cost-effective sleepiness detection system. The approach required in the current circumstance
identifies tiredness based on geometric aspects of the eyes and lips. This research aims to accomplish the same goal by constructing
a sleepiness detection system to monitor and avoid a negative consequence from tiredness neglect. There are a rising number of in-
cidents on the highways nowadays, and driver tiredness is a major contributor, which has been widely recognised. The actual num-
ber of accidents caused by driver sleepiness is difficult to determine since it is frequently overestimated. The change from tiredness
to nodding off is delicate and often passes unnoticed by the driver. This explains why it is critical to do more research in this area in
order to minimise the occurrence of tiredness-related accidents and urge ourselves to build a driver drowsiness detection system.

A. Background and Related Work

There are two techniques of assessing a driver's sleepiness level, depending on the source of the data utilised for this measurement.
On the one hand, there are systems that monitor the vehicle status to determine driver weariness, while on the other hand, there are
systems that employ characteristics collected from the driver himself. (a) Vehicle-specific systems The most typical metrics evaluat-
ed in works that focus on the investigation of the vehicle state and its relationship to tiredness are steering wheel behaviours or lane
deviations [11-13]. Other automotive metrics, such as vehicle position or steering wheel angle, are employed in [14], and data fusion
on numerous measurements is used to accomplish a more reliable system. However, even if the driver's declining performance on
skill-based activities is a result of sleepiness, it occurs later in the process and cannot be utilised to detect early indications of ex-
haustion [15]. (b) Driver-centered systems. The survey comprises the current technology and research available on the issue of our
study. It is an attempt to have a better understanding of the efforts that have gone into this field of research, as well as to determine
where our efforts should be directed when building this project. This research study focused on existing sleepiness detection systems
such as facial landmark detection [7], blink detection, and yawn detection. Deep CNN [13], Computer Vision [15], behavioural
measurements, and machine learning approaches all have various benefits, problems, and degrees of accuracy when it comes to de-
tecting sleepiness. For blink detection and yawn detection, research has been conducted on EAR and MAR-based systems, respec-
tively.
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Il. METHODOLOGY

1) OpenCV: OpenCV (Open-Source Computer Vision) is the Swiss Army Knife of Computer Vision. It offers a wide range of
modules that may help us with various Computer Vision difficulties, but its architecture is likely the most valuable component
of OpenCV. as well as memory management. It provides a framework for you to deal with images and videos as you want, us-
ing OpenCV algorithms or your own, without having to worry about allocating and reallocating memory for your images. opti-
mised for use in real-time video and picture processing The author employs OPENCV's highly optimised image processing
function for real-time image processing of live video coming from the camera.

2) DLib: Dlib is a contemporary C toolkit with machine learning techniques and tools for creating complicated C ++ applications
to tackle real-world issues. It is employed in a broad range of industries and academic settings, including robots, embedded de-
vices, mobile phones, and huge, high-performance computer systems. Lib's open source licences allow you to freely use it in
any application.The author implements CNN (Neural Networks) using the free source Dib library. To detect facial characteris-
tics, the author use highly optimised prediction algorithms and detectors of previously learnt face shapes.

3) EAR: EAR (Eye Aspect Ratio) The numerator of this equation calculates the distance between the vertical landmarks of the eye,
while the denominator denotes. calculates distance between the horizontal eye reference points, weighting the denominator ac-
cordingly since there is only one. The aspect ratio of the eye is roughly constant when the eye is open, but quickly drops to zero
when you blink.When the person blinks, the aspect ratio of the eyes drops dramatically and approaches zero. As shown in Fig-
ure 2, the aspect ratio of the eyes is constant, then quickly drops to zero and then increases again, suggesting that a single blink
has occurred.

Pe Ps
Open eye will have Closed eye will
more EAR have less EAR

Algorithm Steps

e Step 1 —Take image as input from a camera.

e Step 2 — Recognize the face in the image and create a region of interest (ROI).
e Step 3 — Recognize the eyes from the ROI and send them to the classifier

e Step 4 — The classifier classifies whether the eyes are open or closed

e Step 5 — Calculate the score to be verified. when the person is sleepy

Initialize Capture image
through webcam

l

Face detection
using Haar Cascade
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Activate Alarm
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for continuous
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Fig.1: System Architecture
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A. Face Recognition

The following sections describe the face recognition algorithms Eigenface, Fisherface, Histogram of Local Binary Pattern and their
implementation in OpenCV: Histogram of Local Binary Pattern (LBPH) Local binary patterns were used as classifiers in Computer
Vision and 1990 by Li. suggested Wang [4] The combination of LBP with histogram-oriented gradients was introduced in 2009,
which improved the performance in certain data sets [5]. For feature coding, the image is divided into cells (4 x 4 pixels) using a
surrounding pixel clockwise or counterclockwise. The values are compared with the central ones shown in Figure 6. The intensity or
brightness value of each neighbor is compared to the central pixel. Depending on whether the difference is greater or less than 0O, the
location is assigned a 1 or 0. an 8-bit value for the cell. The advantage of this technique is that even if the brightness of the image.

In Figure , the result will be the same as before. in larger cells to determine the frequency of occurrence of values, which speeds up
the process. By analyzing the results in the cell, edges can be identified as the values change. By calculating the values for all cells
and concatenating the histograms, feature vectors can be obtained. The input images are classified according to the same procedure
and compared with the data set, and the distance is determined. By setting a threshold, you can tell if the face is familiar or unfamil-
iar. Eigenface and Fisherface calculate the dominant features of the entire training set, while LBPH analyzes them individually.
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Fig: - LBPH

I11. SYSTEM ANALYSIS

The following table represents five test cases that were conducted while doing this project for drowsiness and yawn detection of the
driver.

Test Cases Eyes Eye Yawn
Detected closure detected Result
Case 1 No No No No result
Case 2 Yes No No No result
Case 3 Yes Yes No Voice alert
Case 4 Yes No Yes Voice alert
Case 5 Yes Yes Yes Voice alert

When the driver's eyes are closed for more than the chosen threshold number of frames or when the motorist yawns [12], the system
determines that the driver is weary. From now on, one of these notable situations will occur, and the associated effect will occur.
When the face is properly oriented and no wearable barrier is present, the accuracy measured during the performance analysis phase
is nearly 100%. When an obstruction (e.g., a hat) is present, accuracy suffers somewhat. Ambient lighting conditions are critical for
achieving the best outcomes. If the user's eye closure and yawn occur at the same time, a voice alarm is produced, but the system
responds incorrectly and unsynchronizedly. As a result, such a situation should be avoided to prevent any inconsistent results.
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IV. LIMITATIONS AND ADVANTAGES
A. Limitations
The model's accuracy suffers if the eye frames are not recorded accurately owing to any form of obstruction (such as goggles or
spectacles with reflections). In performing studies, camera activities such as auto adjustments for zoom and rotation are not taken
into account. Once the eyeballs have been located, automatically zooming in will assist improve accuracy. When the driver is not
facing the camera, the accuracy of detecting eyes and mouth decreases.

B. Advantages

In some cases, detecting drowsiness with OpenCV (Open Source Computer Vision Library) and dlib (a C++ library for machine

learning) may be superior to using a CNN (Convolutional Neural Network). The following are some benefits of utilising OpenCV

and dlib for sleepiness detection:

1) Efficiency: OpenCV and dlib are highly optimised computer vision libraries. They are built to be quick and efficient, making
them ideal for real-time applications like sleepiness detection. CNNs, on the other hand, can be computationally costly and may
be inefficient for real-time processing, particularly on resource-constrained systems.

2) Face Detection and Landmark Estimation: Pre-trained models and techniques for face detection and facial landmark estimation
are provided by OpenCV and dlib. These approaches may be used to precisely find and monitor face characteristics like as the
eyes and lips, which are critical for detecting sleepiness. To reach comparable accuracy, CNNs often require a considerable
quantity of labelled data and training, which may be time-consuming and resource-intensive.

3) Image Processing and feature Extraction: OpenCV and dlib provide a diverse set of image processing and feature extraction
methods. These algorithms may be used to extract significant face traits such as eye closure, blink rate, or head posture, which
might indicate tiredness. While CNNs may extract features automatically, training them requires a large quantity of labelled da-
ta, which may not be easily available for sleepiness detection.

4) Real-time Monitoring: To give timely alarms or actions, drowsiness detection frequently necessitates real-time monitoring. The
efficient processing capabilities of OpenCV and dlib enable for faster frame rates, enabling real-time monitoring of drowsiness-
related stimuli. CNNs, on the other hand, may create delay as a result of their sophisticated computations, limiting real-time re-
sponsiveness

5) Portability: Because OpenCV and dlib are widely supported and have bindings for a variety of programming languages, they
are easily transferable between systems and devices. Because of its portability, sleepiness detection may be easily integrated in-
to current systems. While CNN models are successful, they may necessitate more work for deployment and optimisation on
various systems.

It is vital to note that the option between utilising OpenCV, dlib, or CNNs for sleepiness detection is determined by the application's

unique needs, available resources, and desired accuracy. CNNs shine when there is a lot of labelled data and you need to extract

complicated features, but OpenCV and dlib are efficient and effective alternatives for many real-time sleepiness detection cases.
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V. CONCLUSION

By monitoring the eyes and lips, the model can identify tiredness. To recognise essential characteristics on the face, shape prediction
algorithms [16] are utilised. These algorithms' inputs are face landmarks gathered by facial landmark detection. This module is con-
cerned with the EAR function, which computes the distance ratio between horizontal and vertical eye landmarks. An eSpeak module
(text to speech synthesiser) is also installed to provide suitable voice notifications when the driver becomes fatigued or yawns. The
entire initiative is intended to reduce the number of accidents and to contribute to technology with the objective of preventing fatali-
ties caused by road accidents. This paper's future work can be focused on the use of outer factors for measuring fatigue and drowsi-
ness. Weather conditions, vehicle condition, sleeping time, and mechanical data are examples of external influences. Driver sleepi-
ness is one of the most serious risks to road safety, and it is especially severe for commercial motor vehicle operators. Twenty-four-
hour services, variable environmental conditions, high annual mileage, and an increase in demanding work schedules all contribute
to this major safety hazard. One crucial step towards resolving this problem is to continually monitor the driver's sleepiness [17] and
provide information about their condition to the driver so that they may take appropriate action. Currently, no adjustments to the
zoom or camera orientation can be made while the system is running. In the future, more work can be done to automate the zoom on
the eyes after they are localized.
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