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Abstract: Generally, road accidents caused by a fatigue driver is a very serious problem causing in thousands of road accidents
each year. According to the National Highway Traffic Safety Administration, every year about 1,00,000 police reported crashes
involve drowsy driving. Drowsiness is one of the main causes of accidents alongside with other cases such as drunk driving,
distractions, and so on. A way to overcome this issue would be with the use of sensors. They can detect, alert and can potentially
save a person’s life. For drowsiness detection, there are certain bio-indicators that can detect the driver’s face for any signs of
drowsiness and can alert them before anything harmful could happen. The buzzer will be activated if the driver’s eye-blink and
the health parameters are found abnormal.
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L. INTRODUCTION
Countless of mishaps regarding road accidents are caused by fatigue, tiredness, and so on. About 50% of the accidents are road
accidents. The road accidents can be due to inadequate way of driving, and these could arise if the driver is an alcoholic or drowsy.
The drowsiness and the alcoholic condition of the driver has become a major cause for the road accidents. This also has led to major
challenges in developing a system for the prevention of this issue. 10T-based innovation tends to be much more practical to work
with since it runs on a real time system, and it can transfer all the data or information without any human interaction.
Fatigue is a safety problem that has not yet been deeply tackled by any country in the world mainly because of its nature.
Drowsiness, in general, is very difficult to measure or observe unlike alcohol and drugs, which have clear key indicators and tests
that are available easily. An IOT —based system is designed to avoid countless mishaps due to drowsy drivers’ behavioural and
psychological changes by focusing on driver’s eye moments and health issues like heart attack, dizziness, and other health issues.
We’ll be focusing on the drowsiness aspect of it followed by checking other health parameters like pulse and alcohol detection. To
obtain a solution to drowsy driving is extremely new and is set in motion. But the steps to prevent it with the help of 10T sensors
and methodologies is what this paper discusses on 10T-based innovation will offer propelled dimensions of administrations and for
all intents and purposes change the way individuals lead their day by day lives. Fatigue is a safety problem that has not yet been
deeply tackled by any country in the world mainly because of its nature. Drowsiness, in general, is very difficult to measure or
observe unlike alcohol and drugs, which have clear key indicators and tests that are available easily. An IOT —based system is
designed to avoid countless mishaps due to drowsy drivers’ behavioural and psychological changes by focusing on driver’s eye
moments and health issues like heart attack, dizziness, and other health issues. The main aim of this project is to develop a certain
system which is efficient to predict the drowsiness and the health parameters of the driver using sensors to alert the driver and
reduce the increasing number of accidents. The following are the problems we are going to tackle in our entire project:
1) Driver Drowsiness Detection
2) Alcohol Detection
3) Vehicle Locking System
4) Pulse Rate Monitoring System
5) Crash collision Detection
The basic purpose of this system is to track the driver’s facial condition and eye movements if the driver is feeling drowsy, then the
system will trigger a warning message. When the drowsiness is detected, the driver is alerted by a buzzer. Measurement of different
parameters of the driver such as Pulse Rate, Alcoholic Condition and Eye blink using the sensors like Heartbeat Sensor, Alcohol
Sensor and Eye Blink Sensor respectively. There are many products out there that provide the measure of fatigue level in the drivers
which are implemented in many vehicles. The driver drowsiness detection and health monitoring system provide the similar
functionality but with better results and additional benefits. Also, it alerts the user on reaching a certain saturation point of the
drowsiness measure.
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1. LITERATURE SURVEY

1) This paper introduces driver drowsiness & health parameters detection system using l1oT. This system provides USB camera for
Eye-Blink Monitoring System and includes a Buzzer to alert the driver when he is drowsy. They have also included a GPS to
track driver's location. Here admin will be monitoring the system parameters and send a message to friends/relatives in case of
emergency. Driver's health is monitored by wearable Heartbeat sensor and Temperature Sensor. Alcohol Sensor is used to
detect alcoholic condition of driver when alcohol level crosses threshold value, the vehicle speed goes down and vehicle stops
[Speed Limiter is provided]. The goal of this project is to develop cost effective system that can be implemented in all range of
cars & save people. Drowsiness in detected via a USB camera and data is processed using python built in library. If driver is
drowsy an alert is generated via buzzer. Also, health parameters that is heartbeat and body temperature of driver is monitored
continuously by the system. In case of emergency, a doctor or driver's friends can reach him by knowing his location via GPS.
As a result, accident ratio can be reduced.

2) In this paper they have done comparison between eye State analysis-based approaches & proposed system & distraction
detection techniques. where they found that Eye state analysis is better compared to other methods (non-intrusive, low
computational cost, robust, accuracy). The proposed System uses a pair of wearable smart glasses as main medium to detect
drowsiness. Sleep detection theory 0-2 to 0-4 sec to blink (normally) If eyes close for more than 30 sec, an individual is
considered asleep. Proposed miniature bandpass CR light sensor this is implemented for low cost, lightweight wearable Smart
glasses which can provide a brighter Signal-to-noise Ratio (SNR) than commercial one. DFD Recognition Records shape of
eyeball, nose, & pupil. Status of eyes (closed/open) is detected. If closed, drowsiness found then DFD sends warning menage to
IV1 telematics platform via BLE.

3) They have used Al-based advanced algorithms to detect driver fatigue and the rate at which driver is drowsy. In India, there
were 4,64,674 accidents in 2015. The major reason for these accidents is either the driver does not follow the traffic rules, or he
is drowsy. India has a higher road accident rate compared to the USA. There are many features to consider for detecting
drivers’ fatigue and some of them which has used till now are lane detection, heart rate, steering wheel movement pattern
detection. If the person closes his/her eyes for 5 sec then he is considered as drowsy but, we need more time to decide
drowsiness of a person and the rate at which the person is drowsy is also not considered. They have converted video into frames
using the open cv library of python. They have used Eye aspect Ratio (EAR) for identifying the frames in which the subject is
drowsy. It is calculated by adding the two distances from the top end to the bottom end of the eye, which is then divided into by
horizontal distance. of the eye. They have used decision tree classifier and neural network classifier. They stated that the DT
classifier is better than all other classifiers for that project, but the neural network classifier has given almost equal results. So,
we can use any of the two classifiers for classifying the subject to be drowsy or non-drowsy.

4) An 10T based Drowsiness detection and emergency notification system is a safety technology which helps to put off accidents
that causes due to driver drowsiness. A variety of studies have recommended that around 20% of all road accidents are due to
drowsiness of the driver. In the first part, alcohol sensor is used to measure the content of alcohol in driver's breathe, if alcohol
level is more than the threshold value, then driver is regarded as alcoholic, buzzer will be on, "alcohol detected” message will
be displayed on the Icd and vehicle will not start. In the next part, driver has to wear any sunglass fixed with eye-blink sensor
throughout his journey, which is used to detect drowsiness. If the driver doesn't blink his eyes for couple of seconds, then
drowsiness will be detected, buzzer will be on, "drowsiness detected" message will be displayed on the Icd and the motor speed
will be reduced. In the last part, after the alert system the notification system is used, if the driver detected with excess alcohol
and drowsiness, then message along with the location details will be sent to the telegram application, so that the person can use
this information to save the driver, who is in danger. For vehicle accidents various factors involved such as drunk driving, over
speeding, many distractions like texting while driving, talking with others, playing with children etc. one of the important
factors is sleeping on the wheel. Many drivers cannot control the vehicles due to different it may cause severe accidents and
sometime death. A fatigue Driver those who falls asleep at the move fails to control the vehicle, not possible to take immediate
action and results in a crash so it is necessary to monitor the drowsiness of the driver to prevent accidents.

5) This paper proposes a google-glass based drowsiness detection System. & Proximity sensor was attached to the glass to monitor
eye blink frequency. Driving. This was tested among 23 experienced drivers, 13 females & 10 males. It happened from 8 am -
8pm. found that threshold algorithm for proximity sensor can reliably detect eye blinks and proved the feasibility of using
google glass to detect operator drowsiness and may put drowsy drivers at higher risks compared to distracted drivers.
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1. REQUIREMENTS
A. Hardware Components

NAMES IMAGES DISCRIPTIONS
1. ESP32 ESP32 has Built-In Hall Effect
Sensor with Arduino IDE.
This provides Wi-Fi with dual-
mode Bluetooth connectivity (for
some models) to embedded
devices.

2. Pulse Sensor The pulse sensor detects the pulse
wave caused by the change in the
volume of blood vessels when the
heart pumps blood.

The user just places their finger
onto the sensor and detects the
pulse wave status and displays it

on the dashboard.

3. MQ3-Alcohol The MQ3 is a Metal Oxide
Sensor Semiconductor (MOQOS) type of
sensor. It has high sensitivity to
alcohol and has good resistance to
gasoline and smoke.
When the alcohol gas is present,
the sensor's conductivity gets
higher along with the gas
concentration rising thus
indicating its presence in the form
of its LED blinking.

4. Eye blink The Eye Blink senses the eye
sensor blinks using infrared. Its values
vary per eye blink. If the eye is
« W, closed means the output is high

— else vice-versa.
\ ’ The values it obtains then alerts

/ the buzzer and by the third time, it
triggers the water sprinkler.
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5. GPS

GPS sensor receives a signal from
each GPS satellite. The satellites
transmit the exact time the signals
are sent to it. The GPS can tell
how far it is from the satellite by
subtracting the time the signal
transmits the signal.

6. GSM-Module
SIM800L

This module is used to track the
vehicle’s location, if any serious
collision occurs with a drowsy
driver. It is the main component to
detect the latitude and longitude of
any area on the Earth with date
and time from satellite.

7. Ultrasonic
Sensor

An ultrasonic sensor measures the
distance of a object by emitting
ultrasonic waves and converts the
sound reflected into an electrical
signal.

These ultrasonic waves travel
faster than the speed of audible
sound. The distance is measured
based on what default values the
user has inserted in the Arduino
code.

8. Arduino Nano

The Arduino Nano board is mainly
to build simple electronic projects,
robots, embedded systems, etc.
Because it's simple to use and of
low cost, the proposed system
works with this microcontroller.

B. Software Requirements
1) Arduino Software IDE

ARDUINO
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The Arduino integrated development environment (IDE) is a cross-platform application (written for Operating systems like
Microsoft Windows, macOS, and Linux) which is written in the Java. It includes a code editor with features like text cutting and
pasting, searching, and replacing text, automatic indenting, brace matching, and syntax highlighting, and more. Message area, a text
console, a toolbar with buttons for common functions and a hierarchy of operation menus are also included in Arduino IDE.

The Arduino IDE supports the languages C and C++ to work with different sensors and applications. There are different libraries
which Arduino supports depending on the user’s choice, they can install and run it without the needs to re-install any of the main

< thinger.io

platform

2) Thinger.io Console

Thinger.io is a cloud loT Platform that provides every needed tool to prototype, scale and manage connected products in a very
simple way.

a) Free loT platform: Thinger.io provides a freemium account with only few limitations in terms of the number of sensors that can
be connected, however if the user wishes to work with a greater number of sensors, they can choose the premium licensed
version which has many more options to choose from compared to the free version.

b) Simple but Powerful: All in the matter of working with components in the platform is so much easier to connect to obtain the
values and just in few minutes and is powerful and quick to run the application.

c) Hardware agnostic: Any device from any manufacturer can be easily integrated with Thinger.io's infrastructure.

d) Extremely scalable & efficient infrastructure: The loT server subscribes device resources to retrieve data only when it is
necessary, a single Thinger.io instance can manage thousands of 10T devices with low computational load, bandwidth, and
latencies.

e) Open-Source: It can be made available to the public to view, and it is also extremely easy to import/export from GitHub for
ready-made codes.

V. PROPOSED SYSTEM
Our proposed system consists of two microcontrollers: Arduino Nano and ESP32 where the ignition key, Ignition relay, buzzer,
Eye-blink sensor, pulse sensor, ultrasonic sensor and alcohol sensor are connected to the Arduino Nano board. The GPS, GSM and
the water sprinkler are connected to the ESP32 board. All the values from these sensors are being sent to the cloud server. The
reason why we are using two microcontrollers is that the Arduino Nano does not have internet connectivity hence the usage of the
ESP32.

The thinger.io displays:

e The pulse values

e Alcohol indication

e Ignition key ON/OFF
e Map location

e Drowsiness indication
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Fig.1: Block Diagram

As we have seen the major connections in the block diagram, next is to insert the SIM card into the GSM. In our proposed system
we are using a water sprinkler which sprinkles to the face of the driver when he is drowsy.

Fig.2: Hardware setup
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1) Hotspot: The first step is to turn ON the hotspot to run our proposed system.

2) Adaptor: The next step is to turn ON the adaptor so that all the components get turned ON.

3) Pulse sensor: The driver must wear the pulse sensor to measure his heartbeat which tackles one of the health parameters.

4) Goggles: The driver must wear the goggles to detect the drowsiness.

5) Buzzer: If both drowsiness and obstacle is detected, the buzzer turns ON.

6) Water sprinkler: If the drowsiness is detected for the third time, the water gets sprinkled on the face of the driver.

7) Ignition key: The ignition key turns OFF once the Water sprinkler is activated and when the alcohol is detected.

8) Cloud: It displays the value of pulse; alcohol is indicated as green If the driver hasn't drunk and is indicated as red when the
driver is in alcoholic condition. Then we have ignition key value which displays as ON/OFF. The location of the driver can be
viewed on the map and drowsiness displays YES if the driver is drowsy and NO vice-versa.

Turn on the Hotspot

Wear the Pulse sensor

[ )
( i Gix (e Adaptor )
[ )
[ J

Wear the Goggles
|

If alcohol
is detected

If Obstacle
is detected

Buzzer is J

turned on

If drowsiness is detected for the
third time

Ignition key
is OFF

[ Display values onto Cloud (Thinger.io) ]

Fig.3: Flow diagram

In our proposed system, the driver must wear the goggles and the pulse sensor to detect the drowsiness and the health parameter.
Once the ignition key gets turned ON all the components gets activated and the heartbeat of the driver is measured through pulse
sensor and is displayed in the cloud. If the driver eyes is closed for more than 4 seconds the eye blink sensor attached to the goggles
will detect and buzzer alerts the driver, similarly if the driver eyes is closed for 3 times along with the buzzer the water get sprinkled
on the face of the driver, the ignition key gets turned OFF automatically, in cloud the value gets updated and a message is send to
the family members along with the location of driver. The MQ3 sensor in our proposed system detects the alcoholic condition of the
driver and it will also be indicated in the cloud as well as a message will be sent to the family member along with the location of
driver. Ultrasonic sensor in our proposed system detects objects whenever the driver is drowsy, alcoholic or is unwell due to health
parameter and alerts the driver through the buzzer which helps to reduce accidents.
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V. RESULTS

Our project has a capability of detecting the drowsiness, alcohol, pulse rate and obstacle detection to reduce accidents. If the alcohol
and drowsiness is detected the ignition key is turned off and the SMS will be sent to the respective family member and the location
of the driver as shown in Fig 4. Having that feature allows the driver’s family or relatives to locate the driver quickly if gotten to any

accidents.
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Fig.4: Snapshots of the message and google map location

The accuracy of the proposed system is around 85% and if it were implemented in a real car, then the sensors will be kept in a real

car as shown in Fig 5.

4
4

y

Fig.5: IRL Model
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VI. CONCLUSIONS

Drowsy driving is one of the main causes of road traffic accidents around the world of around 21% and counting. By contrast,
around 28% of accidents are caused by drunk driving and is increasing rapidly.

According to the study of all the research papers at hand, each paper had a different approach with detecting driver drowsiness but
followed similar practices in reducing/preventing it. From the comparations between other drowsy detection techniques, we have
found that the eye state analysis-based techniques are the better methodology for detecting drowsiness/fatigue. Eye-state analysis-
based methods has many benefits such as being non-intrusive and having low computation costs, high robustness, high accuracy and
so on. Some of the research papers also measures certain parameters like pulse rate, temperature, alcohol consumption and based on
that the vehicle stops/reduces its speed. Based on these findings, our goal is to implement a system that ensures the safety of the
driver and avert vehicle accidents.
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