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ABSTRACT

To avoid any road accidents, drowsy driver identification has become the most important method in recent
years. There is a need to develop a system that can automatically detect drowsy driving and prevent it from
happening. Drowsiness, on the other hand, is a natural human condition that occurs for a variety of reasons. As a
result, a reliable warning system is needed to avoid the catastrophe. Such an eye blink warning system has been
built using an Eye Aspect Ratio (EAR) and Euclidean distance of the eye to evaluate video stream processing
(VSP). In this suggested work, we discuss this system. Eye identification can also be accomplished with the help
of the face landmark algorithm. The IoT module delivers a warning message along with the impact of a collision
and position information, thereby notifying with the help of a voice speaking through the Raspberry Pi
monitoring system when the driver is fatigued..

1. Introduction

Due to exhaustion, exhausting roads, and adverse weather conditions, numerous accidents have occurred as a
result of driver fatigue. A worldwide average of 1.35 million people die in car accidents each year, according to
the National Highway Traffic Safety Administration (NHTSA) and the World Health Organization (WHO).
Inadequate driving is the primary cause of most traffic accidents [2]. Situations such as these develop when a
driver is impaired by alcoholism or sleepiness [3]. The most dangerous forms of accidents are attributed to the
driver's exhaustion. Drivers lose control of their vehicles when they fall asleep behind the wheel [4]. The use of
cutting-edge technology is required to create intelligent vehicle systems. Drowsiness or daydreaming can be
detected using this paper's alarm mechanism. As part of the behavioral-based method, a camera records the
driver's eye blinking, eye closure, face detection, and head posture. Using a voice speaker and an e-mail to the
vehicle's owner, these features can detect driver weariness and send an alarm to the driver [6]. With the help of
IoT modules, a message is sent via wireless transmission to its intended recipient [7, 8]. As a result of this
system, eye movement can be tracked by a credit card-sized computer known as Raspberry Pi3 and a camera
that can track the movement of an eye [9] thereby monitoring collision intensity and alerting emergency wards
or owners that are nearby to an incident site along with GPS location of the accident. [10, 11].

1.1. Problem Statement

In order to prevent countless accidents caused by fatigued drivers' behavioural and psychological changes, an
IoT-based system is built to monitor the eye movements of the driver while driving. To help with recovery
efforts after a car accident, it's important to maintain track of the scene and the location of the impact.

1.2. Contribution to This Work

Raspberry Pi and IoT technology are used to build a system that measures the driver's tiredness and the potential
consequences of a collision. A Pi camera can be used while driving to detect driver weariness or sleepiness.
Crash sensors and FSR sensors are also needed to accurately detect the severity of a collision. The driver is
warned by voice speaker and a message is sent to the car owner when drowsiness is detected. Assume, for
example, that tiredness is at blame for any unexpected collisions. Using this method, the sensors' data and the
alarm message are sent to the nearest hospitals in the vicinity of the prone spot via the Google Maps link.
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The rest of the paper is arranged in this way: Section 2 includes a literature review. Section 3 explains how the
proposed system's components are put together. An illustrated block diagram of the proposed system is provided
in Section 4 along with a brief explanation of the process using a flowchart. Section 6 focuses on the analysis of
the results. Section 7 concludes the paper by discussing the paper's future directions.

2. Literature Review

The following sections explain various predictive algorithms that can be used to evaluate a driver's drowsiness
based on vehicle-based, psychological, and behavioural measurements.

2.1. Face and Eye Detection by Machine Learning (ML) and Deep Learning (DL) Algorithms

Microsleep and sleepiness can be detected using the Convolutional Neural Network (CNN) technique described
by Jabbar et al. [2]. For the purposes of this paper, a camera is used to determine facial landmarks that can
subsequently be sent to this CNN algorithm for effective drowsiness detection. Data sets from both day and
night vision are used in this experiment to classify the detection of eyeballs without or with spectacles. As a
result, android modules can use it to detect tiredness with great accuracy. Sanyal and Chakrabarty [12] provided
the Deep CNN algorithm for eye blink detection and state recognition. To categorise driving behaviour, Saleh et
al. [13] used LSTM and Recurrent Neural Networks (RNN). The RNN algorithm was used to study the driver's
actions by Ed-Doughmi et al. [14]. Construction of real-time fatigue detection is the primary emphasis of this
project. For a 92% success rate in detecting sleepy drivers, our system creates many drivers' faces using
multilayered 3D CNN models.

2.2. FPGA-Based Drowsiness Detection System

Using an FPGA, Vitabile et al. have developed a low-intrusive sleepiness detection system [15]. This
technology uses an IR sensor light source implanted in a vehicle to detect the bright pupils of the eyes. As a
result of this visual effect, up to 90% of the retinas can be detected, which aids in studying drowsiness via
multiple frames in order to avert major accidents. Using cyclone I FPGAs, Navaneethan et al. [16] developed a
real-time eye tracking system.

2.3. Eye Recognition System Based on Wavelet Network Algorithm

Wavelet networking was used to create a drowsiness warning system by Jemai et al. It uses classifying
algorithms like the Wavelet Network Classifier (WNC) that depends on Fast Wavelet Transform (FWT) to make
binary decisions (conscious or not). Wavelet transformation and regression are used to repeatedly extract heart
rate and ECG for tiredness diagnosis, as developed by Babaeian et al. [18]. Using wavelet networks to classify
heart rate data, this concept found an average method of detecting drowsiness.

2. SYSTEM CONFIGURATION
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Figure 1_

Basic requirement with IoT devices.
2.1. Raspberry Pi3 Model B Module
Credit card-sized, it has a quad-core Broadcom BCM2837 64-bit processor, 1 GB of RAM and other
components.. A Windows-compatible microprocessor is built into Raspbian OS [34], as may be seen in Figure
1. (b).
2.2. Speaker
Electromagnetic waves can be converted into audio or voice using an audio or voice-generating equipment [35].
Voltages are provided to the system as a warning to emit frequent, pre-programmed speech sounds [36], which
may be shown in Figure 1 if the driver falls asleep (c).

3. Proposed System

Many accidents are caused by drivers who are sleepy, and this technique is designed to help prevent them.
Driver weariness is a common cause of car accidents nowadays, and it may happen anywhere. So, in order to
create a smart alert system or vigilance in a vehicle, which is the goal of this system, these tasks should be
required. In order to assess a driver's mental and emotional condition, the driver's face movement and eye blink
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are monitored via a camera. The driver's tiredness can be detected via eye blinks in this situation. Without
depletion, an EAR's threshold value is over 0.25. A driver's auto-shutdown causes the threshold value of EAR to
fall below the specified range. A drowsy eye blink sample threshold represents the amount of video frames in
which the driver's eyes are completely closed. Drowsiness in the driver is detected when the number of
successive counting frames rises above a threshold value. An eye's entire movement is recorded using a Pi
camera and utilised to calculate an EAR's threshold value. For counting the number of times a frame appears, a
counter is also included. Let's say that it went beyond and beyond the 30-point mark. Voice triggered by speaker
and e-mail sent to vehicle approved person are two methods of alerting drivers when they become drowsy. All
of the modules listed here are compatible with Raspberry Pi3's Python-based programming. When the proposed
system is tested, it will be shown in Figure 3.
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Figure 3 _The proposed system: drowsy detection to drowsy alert.

Conclusion

This study offers a current way for identifying driver fatigue and the severity of a crash impact. Typically, two
separate systems are combined into a single integrated system using this method. In order to detect driver
fatigue and the severity of a collision, current systems rely on psychological or vehicle-based approaches, but
this intrusive approach also completely activates the physical environment. For example, a non-intrusive
technique for evaluating the tiredness of the driver with severity of collision due to braking or mishap can be
constructed using the proposed system. Raspberry Pi3 model B and camera module are the essential components
of this system, which are utilised to capture face landmarks and to calculate EAR using facial landmark points.
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