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ABSTRACT: Motorcycle accidents are a major cause of death worldwide due to high-speed accidents on highways,
many of which are a result of not wearing a helmet and driving after consumption of alcoholic beverages. A helmet
reduces the likelihood of serious head trauma considerably but does not stop accidents due to rider intoxication or
provide timely emergency response. In an attempt to counter these issues, the current project envisages a smart helmet
system that incorporates the use of Internet of Things (IoT), as well as GPS systems in order to provide motorcycle
safety through proactive as well as reactive approaches.The helmet contains alcohol sensors placed strategically in
places to determine whether the rider is drunk or not. When the alcohol level crosses a predetermined limit, the system
automatically shuts off the motorcycle's ignition so the bike will not start up and dissuades the rider from driving under
influence.Moreover, the helmet also comes equipped with a system that detects impact usually caused by accidents.
When detected, the IoT module triggers an alert message to emergency contacts or services together with the GPS real-
time location of the rider. This facilitates swift emergency response that may prove to save lives and minimize the
severity of injury.Through the integration of alcohol detection, impact sensing, and location tracking capabilities, the
intelligent helmet acts as a smart safety device. It not only enhances responsible riding habits but also guarantees the
delivery of assistance to accident victims in a timely manner. The innovation carries high potential for motorcycle
safety improvement, the minimization of deaths, and support for overall road safety efforts.

KEYWORDS: Alcohol detection, Engine lock system, GPS tracking, Speed controller, Arduino UNO, MQ-3 sensor,
GSM module, Real-time monitoring, Vehicle safety,

Drunk driving prevention, Relay module, LCD display, Buzzer alert, Microcontroller-based system, Intelligent
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LINTRODUCTION

Road safety has emerged as a major concern in most countries, particularly with the rise in the use of two-wheeler
vehicles like motorcycles and scooters. Governments across the world have also tightened the law to increase safety on
the roads, including the use of helmets and a ban on driving under the influence of alcohol. These rules have not
deterred the sheer numbers of people flouting the rules, however, and the rate of road accidents and deaths continues to
rise. The problem is very serious in nations like India as well, where two-wheelers are a very popular mode of
transportation because of their cheap nature and convenience. But it has also given rise to a high rate of road accidents
due to sheer neglect of safety measuresfailing to wear helmets or driving after consuming liquor.The inspiration for this
project stems from these real-life problems. Daily news flashes reports about two-wheeler riders dying in accidents
because they didn't wear a helmet or because driving under the influence of alcohol led to accidents. Such accidents are
usually avoidable but due to the lack of compliance and awareness, continue to claim lives. In addition to this, in many
accidents, the injured do not get immediate medical attention, which also adds to the death rate due to road accidents.
To solve these problems, this project envisages the creation of a smart safety helmet that includes several features that
promote the safety of the rider as well as facilitate quick response in case of an emergency. The primary goals are to
design an electronic circuit that mandates the use of a helmet, identifies alcohol intake, and automatically triggers an
emergency message in case of a collision. The system harnesses the power of IoT (Internet of Things) to send
information to the emergency contacts and thereby increase the likelihood of medical response in a timely manner.

Not only does this project increase personal safety but also promotes responsible riding. By preventing the motorcycle
from being started unless the rider has a helmet on and is not intoxicated, the system imparts a stern deterrence against
rule infractions. In addition to this, accident detection and alert features minimize the delay in between the accident and
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the medical assistance. With the growing population of two-wheeler users, these types of intelligent systems play a
crucial role in minimizing accident-related fatalities and creating a secure traffic system for all users of the road.

II. LITERATURE REVIEW

In the last few years, the integration of intelligent technologies in two-wheeler safety systems has received considerable
attention as a result of the alarming increase in motorcycle accidents in recent times, most notably in nations like India
due to the huge share of two-wheeler transport in the country. There have been several intelligent systems
recommended by researchers and developers to provide safety to the riders, compel the use of helmets, detect alcohol
consumption, guard against the theft of the vehicles, and provide real-time accident reporting. Akansha Rajput et al. in
their paper Smart Helmet with Rider Safety System recommended a holistic solution for both rider safety and
prevention of theft in their work. Knowing that the conventional key lock system was prone to theft, the authors
presented an intelligent starting system that involves biometric verification using the process of fingerprint scanning
before the device starts. The system also checks whether the rider is wearing a helmet and not intoxicated by using an
alcohol sensor. The different modules are taken to the backend through an RF module using an IR sensor, and the
central management is performed by the use of the ATmega328 controller. This system deals with several safety
features in a single system.Likewise, Ms. Khyati Varma and her group worked upon the top concern for head injuries
due to non-use of helmets and driving under the influence of alcohol. Their project, Helmet Based Vehicle’s Auto
Ignition with Alcohol Detection and Accident Indication and Reporting System, includes a safety helmet that will not
ignite the bike or the car without the wearer putting on the helmet and passing a breath test for alcohol. The system also
includes a GPS-GSM-based accident reporting system that sends alarms to the hospitals and emergency contacts in
case of a collision. Their inspiration comes from the World Health Organization data on road accident deaths, more
than half of which include two-wheeler accidents. Their project underscores the preventive approach through
automation and immediate response.

Another key contribution was made by K. Vidhya and M. Kasiselvanathan through the Smart Helmet and Bike System,
a wireless system designed to monitor rider sobriety and helmet use across the ride. It shuts off the ignition when the
rider does not fulfill either of these. During a crash, the bike sends geographic coordinates via SMS, facilitating quick
response. Another security feature comes into force through the need for both the key and the helmet to operate the
bike.Shreya Nayak and others have designed a model known as Implementation of Smart Helmet Model Using
Embedded System and RF433 Module. It has two modules—one on the bike and the other on the helmet. Contact
between the modules occurs through RF433 wireless transmission to provide that the bike cannot start without the
wearing of the helmet. This work utilizes the AT89S52 microcontroller to process data and presents a real way of
enforcing the rule through the use of embedded systems. Extending the work even further, Harshitha H. N. et al.
introduced the idea of an Intellectual Helmet for Accident Reduction. Their work emphasizes the huge population of
users of two-wheelers in India and the enormous deaths caused due to the lack of helmet use. They estimate that the use
of the helmet has the potential to enhance the survival rate of accident victims up to 42%. Their system includes a
detection module fitted in the helmet that communicates with a corresponding module on the bike to authenticate the
use of the helmet. It also has an accident-avoidance detection module to decrease the chance of collisions.

These projects all signify the increasing focus towards the creation of intelligent, autonomous systems that encourage
good driving habits, minimize accident rates, and provide quick emergency response. Common themes that run through
these studies are helmet detection, alcohol level monitoring, biometric authentication, GPS tracking, and wireless
communications. Together, these provide a solid basis for the current project that aims to merge and enhance these
features into a comprehensive safety system for riders of two wheelers. These works highlight the fact that good road
safety and enforcement of important traffic rules are possible through the judicious application of technology.

1. WORKING METHOD

The “Alcohol Sensing and Engine Lock System with GPS and Speed Controller” is a safety system that is intelligent
and integrated in nature for the prevention of drunk driving and overall vehicular safety. With the rise in road accidents
due to drunk driving, the system provides a preventive approach through the use of real-time detection, monitoring, and
controlling technologies. The project involves the integration of several major hardware elements that include an MQ-3
alcohol sensor, Arduino microcontroller, GPS and GSM modules, a speed controller unit, and a relay-based engine lock
mechanism. These hardware elements work in sync to deter the driving of a car when the driver has consumed alcohol
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and to monitor and regulate the driving habits of the car while it travels. When the driver tries to start the car, the
system activates a breath analysis through the use of the MQ-3 alcohol sensor. The sensor placed close to the driver’s
side or in a smart helmet senses the concentration and presence of alcohol vapors in the breath. When the alcohol
concentration crosses a pre-set threshold value, the sensor sends an instant message to the Arduino microcontroller. The
microcontroller interprets the message and activates the relay circuit to lock the engine and thereby deny starting the
car. In addition to this, the GSM module gets activated to send a notification message to a pre-registered mobile
number—such as a family member, police or a traffic enforcement officer. The message contains the alcohol detection
status and the GPS coordinates of the car’s location to facilitate instant tracking and response.

Without alcohol detection, the car starts as usual. Once in motion, the GPS module remains in the process of sending
location updates in real-time. This data may work for tracking the path taken, tracking movements as a pattern, or as a
means of finding the location of the car in emergency situations. Meanwhile, the speed controller tracks the speed of
the car, especially when navigating through areas such as school zones, residential areas, or locations known to have
frequent accidents. In the event that the car goes above the set speed threshold, the microcontroller sends a warning.
The system also has the ability to send control signals to the engine to decrease power or throttle input in order to slow
the car down and keep the road conditions safe. This system not only detects drunk driving and prevents it but also adds
an automated reaction to irresponsible speeding. Its real-time feedback as well as the ability to communicate greatly
increases the driver's sense of responsibility and the safety of the roads. With the inclusion of GPS and GSM comes the
ability for emergency services or guardians to be notified in the event of unsafe driving immediately, and this allows
for quick response and possibly life-saving solutions. It is a cost-effective system that is scalable and therefore makes a
viable tool for mass use in commercial fleets, public transport systems, school buses, and even personal vehicles. It
may even serve as a proactive tool to avert accidents before the fact as opposed to reacting to them after the fact. In
addition to this, the design focuses on ease of use, real-time monitoring, and automation to limit human error and
maximize reliability.In total, the project's objective is to provide a more secure driving environment through the
integration of alcohol detection, engine management, locational tracking, and speed regulation into a single system. Its
impact on public safety is profound in that it provides a technologically sound approach to lowering the rate of
accidents due to drunk or irresponsible driving.
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Figure 1: Block Diagram of Alcohol sensing and engine lock system with GPS and speed controller
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Figure 2: Circuit Diagram of Alcohol sensing and engine lock system with GPS and speed controller

The device presented in the diagram operates for alcohol sensing and car regulation through several elements connected
to an Arduino UNO controller. The alcohol sensing part contains an MQ-3 alcohol sensor and a limit switch. Upon
pressing the limit switch (which should be situated somewhere close to the steering wheel), the MQ-3 sensor detects the
driver's alcohol content in the breath. If there is alcohol in the driver's breath, the encoder (HT12E) transmits the data to
the car's receiver module through an RF transmitter module.The unit in the vehicle includes an RFID receiver and
decoder (HT12D) interfaced to an Arduino UNO. The Arduino receives the alcohol detection message and activates
safety measures. When the system detects the alcohol detection message, it sounds a buzzer alarm to notify the
environment and also halts the vehicle engine by switching off the DC motor using a relay (RL1) operated by a
transistor switch (Q1). An LCD also displays system status information.The GPS module constantly delivers the
location of the vehicle, while an accelerometer detects the abrupt motion or collision and sends the data to the
microcontroller to process. The loT module (ESP8266 or equivalent) transmits data in real-time to a remote server or
mobile application for location and incident tracking. The use of these sensors and modules ensures safety through pre-
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emptive detection and reaction. In all, this system offers an efficient mechanism for the prevention of drunk driving and
for improving car tracking and accident response.

IV. RESULT

The Alcohol Sensing and Engine Lock System using GPS and Speed Controller proved to be highly effective in
promoting safety in the vehicle through automation and sensor-based management. The use of the Arduino UNO as the
core microcontroller allowed for seamless coordination between all the interfaced elements to provide consistent data
processing and output generation. The MQ-3 alcohol sensor was able to detect the presence of alcohol in the driver's
breath and send the information to the Arduino, which correctly decoded the signals according to a predetermined
threshold value. If the presence of alcohol went past the threshold value, the system triggered a cascade of safety
modes. The relay module acted by disconnecting the ignition system or essentially activating the engine lock function.
It ensured that the car was not started in unsafe conditions. It provided an effective deterrent to drunk driving in the
form of a strong safety measure. At the same time, the buzzer produced a loud sound that also acted as a warning and a
status indicator to the system being activated.

In order to increase security even more, the GPS module kept monitoring the location of the car in real-time
continuously, and positional information was sent through the GSM module that gave an SMS message to a registered
mobile as a notification, informing the authorities or family about the condition. This system was beneficial in case of a
fast response and for accountability. The speed controller through Arduino and a DC motor was successfully
implemented to regulate the speed of the car in accordance with the limits for safety. This function ensures the car does
not cross predetermined speed levels, which prove to be very helpful in areas where there are schools or accident
hotspots. The LCD screen gave real-time updates on the system status, alcohol detection levels, GPS signal levels, and
other sensor readings. This allowed users to easily comprehend the real-time functions of the system. Moreover, the
power supply provided stable performance through the supply of consistent voltage to all the elements, which was
important to avoid system failure in critical situations. In all, the project was successful in its objectives to create a
smart, sensor-based system that integrates alcohol detection, speed control, and GPS tracking to avoid unsafe driving. It
can have the potential to be used in real-life automotive systems, especially in public and commercial transport systems
where driver responsibility becomes a top priority. The findings establish that the system reduces the likelihood of road
accidents due to drunken driving considerably while rendering real-time tracking and communication assistance. This
assists towards the larger objectives of road safety, intelligent transport systems, as well as smart car technologies.

Figure 3: Prototype ofAlcohol sensing and engine lock system with GPS and speed controller
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The prototype of the “Alcohol Sensing and Engine Lock System with GPS and Speed Controller” integrates several
modules to maximize the safety of the vehicle. An MQ-3 alcohol sensor detects alcohol in the driver’s breath. Upon
pressing the limit switch by the driver, the sensor switches on and senses the alcohol. If there is alcohol above the
required threshold level, a message informs an RF transmitter to send a signal to the vehicle unit. The RF receiver and
decoder in the vehicle unit pass the message to an Arduino UNO microcontroller. The Arduino makes a buzzer sound
for warning and disconnects power to the engine (simulated by a DC motor) through a relay, hence locking the car. The
status of the system appears on an LCD display as “Alcohol Detected” or “Vehicle Locked.” A GPS module also
delivers the location of the car in real-time. In addition, the data goes to a remote device or cloud platform via an IoT
module. Sudden movements or collisions are detected by an accelerometer, which also triggers alerts.
A simple speed controlling mechanism is also provided, whereby the Arduino will have the ability to simulate sending
warning signals in case of the violation of speed limits. This functional prototype successfully illustrates how alcohol
detection, GPS tracking, and speed control may operate to avoid drunk driving and improve road safety.

V. CONCLUSION

In our project, we have built a smart helmet system that identifies and detects drunk driving, the prime aim being to
save human lives and provide safety to the roads. Road accidents are a major cause of death worldwide, and many of
these occur due to the use of alcohol by the driver. This system works in a very specific way to detect alcohol
consumption by the rider and ensures that the car won't even start when the driver has taken alcohol. The helmet
contains an alcohol sensor that tracks the driver's breath and only lets the car start when there's no alcohol and the
helmet is on.

One of the most important features of this intelligent helmet is that it detects accidents as well as the location of the
rider using GPS. During an accident, location information is automatically sent through an IoT server to the nearest
emergency response center or even the nearest hospital. This ensures that medical aid reaches the victim in good time
and reduces the fatality rate due to the delay in receiving aid.

Not only do many lives lose their lives due to drunk or careless driving but also due to riders not wearing helmets. Our
system mandates the use of helmets by not allowing the car to start without the use of a helmet, which guarantees
fundamental safety compliance. Apart from safeguarding the rider, this system also guards innocent pedestrians and
other users of the road who would otherwise lose their lives due to accidents caused by inebriated drivers.

The helmet system is particularly topical today in the light of rising traffic and accident levels in urban areas that need
more intelligent and technologically driven solutions. By incorporating alcohol detection, enforcement of helmets,
accident reporting, and real-time GPS tracking, the project offers a comprehensive safety package. With the integration
of ToT-based and sensor-based automation, it becomes scalable, efficient, and applicable to both public and private
transport systems.

In conclusion, this intelligent helmet project represents a proactive initiative in reducing road deaths and promoting
responsible driving. It has the vision of safeguarding not only the user wearing the helmet but also the society as a
whole. Through safe travel promotion and facilitating quicker emergency response, our project goes a long way in
creating a secure road environment and saving precious lives.
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