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ABSTRACT

This paper aims to improve the protection of two-wheelers. This study is divided into two parts: a
helmet unit and a vehicle unit. The primary unit is the helmet unit, which contains a sensor, and the
second part is known as the alcohol sensor, which is used to determine whether or not the driver
is wearing the user helmet correctly. This data is then transmitted to the vehicle unit via the RF
transmitter. The data is encoded with the aid of an encoder. Suppose the alcohol sensor senses that
the driver is intoxicated. In that case, the IoT-based Raspberry Pi micro-controller passes the data
to the vehicle unit via the RF transmitter, which immediately stops the vehicle from using the driver
circuit to control the relay. To stop the consumption of alcohol, the vehicles would be tracked daily.
If the individual driving the vehicle is under the influence of alcohol while driving, the buzzer will
automatically trigger. The vehicle key will be switched off.
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INTRODUCTION

Vehicles are becoming obsolete as the world population increases. As a result, traffic dangers and
road injuries have increased, resulting in significant life loss due to inadequate emergency services
(Abdulsahib & Khalaf, 2018). The study aims to identify the car by sending out a message through a
device installed within the vehicle. We cannot identify the accident location in most cases since we do
not identify where accidents may occur. When a car is involved in a crash, the vibration sensor detects
the signal and transmits it to the Arduino microcontroller (Abdulsahib & Khalaf, 2021). The alarm
sounds are sent to the police station or a rescue squad by the microcontroller (Alkhafaji et al., 2021).
As aresult, as soon as the police receive the details, they can use the mobile device modem to track
the address. This method has a high degree of precision and reliability, showing that our suggested
system effectively detects incidents using shaking, load tracking, MEMEs (Al-Khanak et al., 2021),
and colossal alcohol drinking. The value of wearing a helmet is shown by comparing integrated sensor
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parameters—a trend toward creating an automated guided helmet device that effectively tracks helmet
use and driving while intoxicated (Ayman Dawood et al., 2019). A protected 2-wheeler ride can be
accomplished by introducing this device, which will reduce head trauma caused by accidents due to
a lack of a helmet and the rate of accidents caused by driving drunk. To determine whether or not a
person is wearing a helmet. It also identifies any injuries and excessive alcohol consumption—the
framework for designing the rapid first-aid alert system for 2-wheeled vehicles using inertial I sensors
on mobile devices (Carlos et al., 2021; Dalal & Khalaf, 2021).

PROBLEM STATEMENT

This study aims to build a design that can provide high safety standards in vehicles. The use of
embedded technologies accomplishes this. This research aims to improve the safety of 2-wheelers
(Ganesh Kumar & Sudhakar, 2020). This article consists of two units: a helmet unit and a vehicle
unit. A sensor in a helmet device senses whether the driver is wearing the helmet correctly. Then,
this data is conveyed to the vehicle unit via the control unit (Ghaida & Osamah, 2018). The helmet
control unit receives this signal and sends it to the Arduino. This data was released to the controller
for testing. If the helmet is correctly worn, the microcontroller allows the vehicle to operate; else, the
relay is turned off, causing it to stop (Hamad et al., 2021; Hoang et al., 2021; Jebril, 2021).

To identify the driver’s location, another limit switch is used. If the alcohol sensor senses that
the driver is intoxicated, the Arduino microcontroller controls the relay to stop the car immediately
(Keerthana et al., 2020; Khalaf & Abdulsahib, 2021; Khalaf & Abdulsahib, 2019). Due to the signal
from the traffic unit, the driver circuit is used to operate the relay. Many of the injuries occur since
the person was not wearing a helmet, the road accident was not reported promptly, the person could
not be protected due to late admission to an emergency department, or the individual was riding
when smashed (Figure. 1). The system is designed using distributed sensors and Wi-Fi-enabled

Figure 1. (a) Block diagram helmet circuit; (b) Block diagram of bike circuit
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processors and computing foundations (Khalaf & Sabbar 2019; Khalaf et al., 2020; Li et al., 2021;
Ogudo et al., 2019).

The accelerometer is used for accident detection, and the customer and server-based architecture is
used for accident alerts, with the microcontroller serving as the client and the server serving as online
management (Osamah Ibrahim Khalaf et al., 2018). If an accident occurs, the relevant information is
sent to the crisis contacts through cloud-based management (Osamh & Ghaida, 2020). The drawbacks
of the current system are that 1. The position of injuries is less precise, and 2. There is no mechanism
to verify whether or not the driver is wearing helmets. Sensors include an infrared, load, vibration,
and gas sensor, as well as mems (Prasad et al., 2020; Priyadarshini & Sudhakar, 2015).

The gas sensor senses alcohol consumption in a person’s lung, wearing a helmet. The helmet’s
alcohol identification sensors differentiate between alcohol consumption and non-alcohol detection.
A MEMS-based handlebar operates the vehicle. Any accident is detected using the vibration sensor.
Load testing to assess the vehicle’s load and a sensor to determine the number of people riding the
bike. These criteria are used to avoid bicycle accidents (Romero et al., 2021; Sengan et al., 2021).

PROPOSED SYSTEM

This study aims to implement the safety of two-wheelers. There are two units in this paper: one is a
helmet unit, and the other is a vehicle unit (Sengan et al., 2021). There is a sensor (Limit switch) and
an alcohol sensor in a helmet device that detects whether the driver is wearing the helmet correctly
or not. The information is then transmitted to the vehicle unit via the RF transmitter (Sudhakar &
Chenthur Pandian, 2016; Subahi et al., 2020; Sudhakar & Chenthur Pandian, 2012). The information
is encoded using an encoder. Suppose the alcohol sensor senses that the driver is intoxicated, the
Raspberry Pi microcontroller sends the information to the vehicle unit via the RF transmitter, which
then immediately avoids the vehicle using the Driver circuit to manage the relay (Suleiman et al., 2014;
Tran et al., 2021; Wang et al., 2021; Wisesa et al., 2020; Wisesa et al., 2020; Xiang et al., 2021). If
the driver consumes alcohol when operating the motorcycle, the buzzer will trigger, making a loud
noise and signaling the rider to stop. The method is aimed to enhance safety and minimize injuries,
with the government limiting high speeds, which are particularly dangerous to motorcyclists (Figure.
2). With the average citizen’s growing purchasing power, the vehicles we use have increased, but
the craze for motorcycles in today’s period, especially among the younger generation, is incredible
(Yu et al., 2014; Zhang & Chong, 2009; Zhao et al., 2020; Zheng et al., 2021; Romero et al., 2021)

Due to the low cost, middle-class families tend to purchase motorcycles over 4-wheelers. When
the number of bikers in our region increases, so do the number of road mishaps, resulting in many
accidents, most of which are triggered by the most public mistakes of not wearing helmets and driving
above the speed limit.

Figure 2. Block diagram of smart helmet
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This raises awareness about creating a system that ensures biker protection by allowing the helmet
to follow the government’s recommendations. The system presented is based on microcontroller-based
circuitry and uses GSM. GSM achieves 2-way interaction with the motorbike and the rider utilizing
a GSM for SMS Alerts as on the rider’s smartphone. The system also includes a siren and a stand
sensor if anyone steals the bike.

HARDWARE SPECIFICATIONS

Raspberry Pi

The Raspberry Pi is a credit-card-sized interface that provides to your TV through a keyboard and
can perform many of the tasks that a typical desktop computer can, including spreadsheets, word
processing, gaming, and high-definition video playback. The Raspberry Pi charity organization hopes
to see the computer used to teach coding and technology to children worldwide.

RF Transmitter and Receiver

Radio Frequency (RF) emission is a subclass of electromagnetic radiation with wavelengths ranging
from 100 to 1 mm and frequencies ranging from 3 to 300 GHz. The radio spectrum is the range
of electromagnetic radiation that refers to alternating electrical signals used to generate and track
radio signals. Electromagnetic fluctuations in electronic systems or emissions via air and space are
denoted as RF.

Limit Switch

Among all sensors’ most fundamental, the switch is available in two configurations: generally
open and normally closed. Mechanical switches were widely used in control applications before
advancements in sensing devices. Mechanical switches are still being used for this purpose due to
improved reliability and performance, but they are mainly used to limit switch actuation and wear.
The standard limit switch is a mechanical system that detects the target directly. A limit switch is
made up of two parts: a switch body and an operating head. The switch body has electrical contacts
that can be used to energize or de-energize a circuit.

Alcohol Sensor

Blood Alcohol Content (BAC), also recognized as blood alcohol concentration, ethanol concentration,
or alcohol level, is the most commonly used measurement for legitimate/health purposes for drinking
alcohol (Figure 3).

Figure 3. Alcohol sensor
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Web Camera

A webcam is a recording device that sends real-time images to a device or computer network, usually
through USB, Ethernet, or Wi-Fi. The most common application is the development of hyperlinks,
which enables computers to work as videophones or video conference stations. The webcam got its
name from its widespread use as a video camera for the Www. Security monitoring, big data, video
broadcasting, and capturing social videos are standard applications.

Power Supply

The AC voltage, which is probably 220 V RMS, is mounted to a converter to ACE tension to the
acceptable DC output. A bridge rectifier then generates a full-wave rectified stress, which would also
be first filtered from the primary capacitor filter to generate a DC tension. The related DC voltage
significantly varies from pulse or AC voltage.

Relay Circuit

The purpose of this circuit is to manage the load. The load could be a motor or something else entirely.
Relays are used to turn on and off the load. The relay is switched on and off by switching transistors
(BC 547). The relay is attached to the collector terminal of the Q2 transistor. Relays are electromagnetic
switching devices with three pins. It consists of Common, Normally Closed, and Open (Figure 4).

Figure 4. Relay trip
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The helmet’s transmission end is attached to the Raspberry Pi Module’s receiver end, and the
Raspberry Pi’s receiving end is linked to the GSM Module’s transmitting side. The Raspberry Pi
is supplied with power. Power is spread to other modules from Raspberry Pi. The alcohol sensor’s
output pin is connected to the Raspberry Pi’s eighth pin. The Raspberry Pi binds and controls all of
the elements (Figure 5).
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Figure 5. A prototype system
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RESULT AND DISCUSSIONS

The limit switch is integrated into the helmet and must be pressed when wearing it. It sends signals
to the microcontroller’s receiver. It allows us to determine whether the rider is wearing a helmet. To
avoid alcohol intake, the vehicle will be tracked daily. If the individual driving the vehicle is under
the influence of alcohol while driving, the buzzer will robotically trigger. The vehicle key will be
switched off (Figure 6).

Figure 6. Raspberry pi for smart helmet
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CONCLUSION

The government is taking the lead by making helmets and no-drink driving laws mandatory. Just
10% of bike riders, as per the study, obey these laws. These laws are often broken. The proposed IoT
device involves a “Smart Helmet” that detects the amount of alcohol taken by the rider and wearing
a helmet. This device is made up of an Android app. The IR Sensor for helmet identification and the
MQ303A for alcohol detection will be investigated on the smartphone. Hopefully, the new system
would ensure rider safety and limit the number of people who drink and drive and ensure that traffic
laws are enforced.
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