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Abstract—IoT and machine learning are changing the game for 

accident prevention and safety assistance. By continuously 
monitoring vital signs, such as drowsiness, alcohol levels, and 
heart rate, these technologies can predict the likelihood of an 
accident and take preventive measures. Real-time device sensors 
collect data that is analyzed to alert drivers or take preventative 
measures. These technologies are precious for commercial drivers 
at higher risk of accidents due to fatigue and drowsiness. 
Additionally, integrating GPS with these technologies provides 
real-time location data that gives a complete picture of driving 
behavior and road conditions. Manufacturers must prioritize data 
privacy and security to prevent unauthorized access or data 
breaches, which could compromise driver and passenger safety. 
IoT and machine learning offer significant potential in accident 
prevention and safety assistance for the transportation and 
logistics industries. 

Index Terms–IoT, Safety Assistance 

I. INTRODUCTION 

To reduce accidents, a proposed system uses technology to 
monitor alcohol and fatigue levels. The MQ-3 sensor detects 
alcohol in the driver’s breath, while Raspberry Pi and Pi 
Camera detect tiredness and yawns. If the system detects 
alcohol or fatigue above a threshold, the car’s ignition shuts 
off. Heart rate monitoring sensors track the driver’s heart rate, 
and IoT broadcasts any irregularities to their contacts. This 
system can monitor alcohol intake, tiredness, and heart rate, 
making it an effective tool for accident prevention. 

1.1 Arduino Uno 

The Arduino Uno is a popular microcontroller board used in 
various DIY projects and prototyping. It features 14 digital 
input/output pins, six analogue inputs, a 16 MHz quartz 
crystal, a USB connection, and a power jack. The board is 
based on the ATmega328P microcontroller and can be 
programmed using the Arduino software. The Arduino Uno 
has become a go-to tool for hobbyists, students, and 
professionals in electronics and programming.  

1.2 MAX30102 

MAX30102 is a pulse oximeter and heart rate sensor module 
that can accurately detect oxygen saturation levels in blood 
and pulse rates. It uses photoplethysmography to monitor the 
changes in the blood volume, which can be used to measure 

heart rate and blood oxygen saturation levels. The module 
also includes an ambient light sensor and an LED driver, 
making it ideal for wearable and portable health monitoring 
devices. With its high sensitivity and low power consumption, 
the MAX30102 is a popular choice for many health-related 
applications. 

1.3 Alcohol or MQ3 Sensor 

The MQ-3 sensor is a gas sensor that detects alcohol and 
other gases in the air. It works on the principle of the sensor’s 
electrical resistance changing when it comes in contact with 
the gas. The sensor is commonly used in breathalyzers, 
automotive airbags, and industrial safety equipment. It can be 
interfaced with microcontrollers and other electronics to 
create various applications for monitoring and controlling the 
concentration of gases. The sensor is compact and low-cost, 
making it a popular choice for gas detection systems. 

1.4 Heartbeat Sensor 

The heartbeat sensor is a device that measures the heart’s 
electrical activity to determine the heart rate. The device is 
typically placed on a person’s finger, wrist, or chest and can 
monitor heart rate during exercise or rest. It works by 
detecting the electrical pulses generated by each heartbeat 
and translating them into a readable signal. Heartbeat sensors 
are commonly used in hospitals and by athletes and are 
becoming more popular in-home health monitoring systems. 

1.5 Raspberry Pi and Pi Camera 

The Raspberry Pi is a popular single-board computer used in 
various applications. One of its key features is connecting a 
camera module, allowing for image and video capture. The Pi 
camera is a high-quality camera that can be easily integrated 
with the Raspberry Pi. It provides a cost-effective solution for 
surveillance, robotics, and home automation applications. The 
combination of the Raspberry Pi and the Pi camera is a 
powerful tool for developers, hobbyists, and students to 
experiment and learn with image and video processing. 
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1.6 DC Motor and 9V Battery 

A DC motor converts electrical energy into mechanical 
energy to produce motion. A 9V battery, a portable and 
compact energy source, powers it. The battery supplies power 
to the motor’s terminals, creating a magnetic field and causing 
the shaft to rotate. This simple and versatile combination can 
be used in various applications, from hobby projects to small 
appliances, and is ideal for situations where a corded power 
supply is not practical or available. 

1.7 LCD Module 

The LCD module is a display device commonly used in 
electronics and technology devices. It functions by emitting 
light to display characters, numbers, and symbols. The module 
comprises a liquid crystal layer that changes the polarization 
of light passing through it when an electric current is applied. 
It is commonly used in digital watches, calculators, mobile 
phones, and other electronic devices to display information to 
the user. The LCD module has dramatically improved the user 
experience of modern technology devices by providing 
accurate and legible displays. 

II. LITERATURE REVIEW 

Several research papers focus on innovative technologies to 
enhance drowsiness, alcohol detection, health monitoring, 
and road safety. The summaries of these papers provide a 
glimpse into the diverse approaches and methods used to 
address these critical areas. These papers aim to improve 
driver safety, reduce the risk of accidents, and enhance patient 
care by using advanced technologies like IoT, machine 
learning, and wearable sensors. 

In[1], The proposed system uses IoT technology to monitor 
the usage of safety equipment, such as helmets and seatbelts, 
and detect alcohol consumption and accidents in real time. 
The system comprises wearable devices, sensors, and a cloud-
based server for data analysis. The wearable devices 
communicate with the sensors and transmit the data to the 
server, which then analyzes the data and triggers alerts in case 
of alcohol consumption or accidents. The proposed system can 
help reduce the accidents caused by alcohol consumption and 
the lack of safety equipment usage. 

In[2], The proposed system detects alcohol levels in a 

driver’s body without invasive measures such as 
breathalyzers or blood tests. The system utilizes a non-invasive 
method based on facial recognition technology that analyzes 
changes in facial blood flow to determine alcohol levels. The 
proposed system uses a camera and a machine learning 
algorithm to analyze drivers’ faces and provide real-time 
information on their alcohol levels. The plan aims to prevent 
drunk driving by providing a non-invasive and convenient 
method of monitoring alcohol levels in drivers. 

In[3], The proposed paper presents a system for detecting 
drowsiness in drivers based on facial emotions and eye aspect 
ratios. The proposed method uses a camera to capture images 
of the driver’s face and analyze facial expressions and eye 
movements. The system then uses machine learning 
algorithms to determine the driver’s drowsiness level and 
trigger alerts if necessary. The proposed method can help 
prevent accidents caused by driver fatigue and drowsiness by 
providing real-time monitoring and alerts. 

In[4], This paper comprehensively reviews various 
approaches to detecting driver drowsiness based on yawning. 
The article discusses the importance of seeing driver 
drowsiness and the challenges associated with yawning 
detection. The authors review various methods for detecting 
yawning, such as video-based methods, audio-based methods, 
and physiological methods. The paper also discusses the 
advantages and limitations of each technique and provides a 
comparative analysis of their effectiveness. The review can 
help researchers and developers design better systems for 
detecting driver drowsiness based on yawning detection. 

In[5], The paper proposes a system that uses IoT and 
machine learning technology to monitor and analyze patients’ 
health in real time. The proposed method comprises wearable 
devices, sensors, and a cloud-based server for data analysis. 
The wearable devices and sensors monitor patients’ health 
parameters, such as heart rate, blood pressure, and body 
temperature, and transmit the data to the server. The server 
then uses machine learning algorithms to analyze the data and 
provide real-time insights into the patient’s health status. The 
proposed system can help healthcare professionals provide 
timely and accurate medical interventions and assist patients 
in self-monitoring their health. 

In[6], The paper proposes a system for monitoring patients’ 
health wirelessly. The method comprises wearable devices 
and sensors that measure various health parameters such as 
heart rate, blood pressure, and body temperature. The 
estimated data is then transmitted to a microcontroller using 
Bluetooth technology, which sends the data to a remote 
server for analysis. The system is designed to be low-power, 
energy-efficient, and operated using rechargeable batteries. 
The proposed method can help healthcare professionals 
monitor patients’ health in real-time, enabling early detection 
and timely intervention in case of abnormalities. 

In[7], It proposes real-time monitoring of drivers’ health to 
prevent accidents caused by heart attacks and alcohol 
consumption. The proposed system comprises sensors that 
measure the driver’s heart rate, blood pressure, and alcohol 
levels. The sensor data is then transmitted to a cloud-based 
server using IoT technology, which analyzes the data and 
sends alerts to the driver and the emergency services in case 
of abnormalities. The proposed system can help prevent 
accidents caused by driver health issues, improving road 
safety and reducing the risk of fatalities. 

 

III. SUMMARY TABLE 

References Work Infer 
[1] The usage of Arduino 

UNO R3, Nano, several 
sensors (GPS), (GSM), 
and Relay is a part of 
the design safety of 
the riders and alcohol 
consumption in the 
ride. If conditions are 
violated, the rider 
cannot start the 
engine. Reporting to 
the family 
immediately via SMS 
with a location in case 
of an accident occurs. 

The sensor gets 
activated in case any 
accident occurs, and 
the ultrasonic sensor 
detects and sends the 
GPS via GSM to the 
concerned people. 
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[2] Usage of Node MCU, 
MAX30100, MQ3 
Alcohol Sensor, 
Arduino IDE, and 
Blynk Server is used. 
They have also said 
that using Arduino IDE 
takes a significant 
amount of time to 
verify, to surpass they 
mentioned taking the 
less complicated 
sensors and fast 
microcontrollers. 

The alarm gets 
activated in case of an 
accident using less 
complicated sensors 
and fast 
microcontrollers 
other than NodeMCU. 

[3] Using CNN EAR 
characteristics, they 
were able to catch 
tiredness in people’s 
faces, Where vertical 
and horizontal zones 
represent EAR aspect 
ratios, and if they 
drop, drowsiness 
develops. 

utilising ML to 
calculate a ratio based 
on face landmarks 
algorithms in terms of 
accuracy. 

[4] They employed the 
CNN algorithm to 
identify faces based 
on facial recognition 
and judged yawning 
as tiredness. 
Therefore, they sent 
an alert. They used 
AdaBoost and LSTM 
for effective neural 
network optimization 
instead of alternative 
ML techniques like 
viola-jones, which 
underperform. 

We find that some 
unique, Deep learning 
algorithms like CNN, 
RNN, LSTM, and Bi-
LSTM can accurately 
detect the patterns. 

[6] TThe researchers used 
a Raspberry Pi 3 B 
model, blood 
pressure, 
temperature, pulse, 
and oxygen level 
sensors, and a GSM 
module to create a 
prototype that 
measures vibration, 
temperature, blood 
pressure, and 
fingerprints. Thus, 
doctors can remotely 
monitor and provide 
healthcare 
consultations using 
wireless sensor 
networks and 
communication 
technologies. 

We use sensors like 
pulse and GSM 
modules to send 
messages to the 
administrator. We 
also plan to store and 
view all the data from 
the health monitoring 
system on a Thing 
Speak web server. 

[7] Checking driver’s 
Heartbeat rate and 
updating the status to 
the cloud to avoid 
accidents, following 
rules and regulations 
to control vehicle 
ON/OFF based on 
alcohol detection 
using breathe sensor 
circuitry. The usage of 
intelligent car systems 
using IoT, GSM, and 
sensors to prevent the 
driver from traveling 

We have taken the 
mechanism of the 
heartbeat sensor and 
where to install or 
implement the 
Alcohol sensor. 

in the car in an 
accident. 

 
IV. CONCLUSION 

The proposed approach can reduce and regulate accidents 
caused by driving while intoxicated, sleepy, or with 
undetermined health issues. The system continuously 
monitors the driver’s fatigue signs and notifies the driver if it 
detects any. It also checks if the driver has consumed alcohol. 
Then, the system uses data from camera images, alcohol 
sensors, and heart rate sensors to predict the likelihood of an 
accident using a machine learning (ML) program. If the 
accident probability exceeds the predetermined level, the 
system indicates the accident. In addition, it routinely 
monitors the driver’s heart rate. When it reaches the 
maximum values predetermined by default, the system turns 
off the ignition to prevent further accidents. 
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