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Abstract—These days, it's really tough to stay awake all
the time because people's lives are so packed with things
to do. Falling asleep while driving can lead to serious
accidents, injuries, or even someone losing their life. This
problem happens more than most people realize, which
is why it's so important to do something about it. To help
with this, we developed a special alarm system for drivers
[1]. We came up with Driver anti-sleep device. This
system alerts the driver when they begin to feel drowsy
while driving, which helps avoid accidents and can save
lives. This system is particularly useful for those who
drive long distances or during late night hours [2]. He
proposed anti-sleeping alarm system uses real-time data
analysis to detect signs of drowsiness, like drooping
eyelids, irregular steering movements, and changes in
facial expressions. When these signs reach a certain level,
the system activates a multi-modal alarm that includes
sounds, lights, and physical vibrations to wake the driver
up and prompt them to take action right away [3]. The
circuit is constructed using an Arduino Nano, a switch, a
Piezo buzzer, a small vibration motor, and an eye blink
sensor. When the driver feels drowsy or falls asleep, the
eye blink sensor detects this and activates the buzzer,
producing a brief beep sound. Once the driver regains
consciousness and returns to a normal state, the eye blink
sensor detects this change and deactivates the buzzer [4].

[. INTRODUCTION

The anti-sleep alarm system is made to recognize early
signs of tiredness and give drivers immediate alerts. It
uses various sensors, such as an accelerometer, buzzer,
and relay circuits, to monitor the driver's behaviour.
When the system senses that the driver is becoming
drowsy, it activates an alarm. This project aims to
create a reliable and effective anti-sleep feature to help
lower the risk of accidents caused by fatigue and
improve overall driving safety [5]. Using an Arduino
Uno and its libraries in the Arduino IDE, along with
either an infrared sensor or an eye-blink sensor, we can
create a system that detects when someone's eyes
close. If the timing of eye closure

IJIRT 187623

changes, the buzzer will begin to sound, alerting the
driver. The main purpose of this project is to help avoid
accidents caused by tired driving [6]. The system is
made to reduce this risk. Our system uses an infrared
sensor that sends out a light signal when the driver's
eyes are open. This light doesn't bounce back, but
when the eyes are closed, it reflects off the skin. If the
driver doesn't open their eyes after a certain time, the
vehicle's lights will turn on and the car will stop
automatically. This helps stop accidents from
happening [1]. You can also improve driver safety and
security by using eye detection in a regular car. The
system watches the driver's eye movements to see if
they're getting tired. If the driver keeps blinking a lot,
an alarm sounds to warn them, the car slows down, and
the parking lights turn on. This helps prevent accidents
and makes both the driver and the car safer [2].
Drowsy driving remains a major issue on roads
worldwide, and it creates a significant risk for both
drivers and passengers. The impacts of driver fatigue
are well recognized, as they cause slower response
times and lower concentration, which greatly raise the
likelihood of accidents. To address this critical
concern, this study aims to create an Anti-Sleeping
system [3].

1.1 LITRATURE SURVEY

Auto-driver drowsiness can be detected with the help
of artificial intelligence and visual data. The system is
designed to detect, track, and analyse the faces and
eyes of drivers, creating a real vehicle image that is
different from the driver's actual face. This helps in
testing the algorithms effectively. It operates in real
time and works well under different lighting
conditions. The number of accidents has increased for
several reasons, one of which is the use of a video-
based approach [1]. In this system, the researcher
developed a device that monitors the driver's face as
the car begins to move. This helps track and record eye
blinks in real time. A speed control system is also used
to monitor the car's speed and send an alert to the
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driver if the speed starts to decrease. This alert is sent
using a camera already installed in front of the driver.
The system has two main parts: one for predicting the
rate of eye blinks and another for controlling the night
vision camera. The study clearly shows how detecting
tiredness can help prevent accidents. When the control
system sends input [6].

1.2. BLOCK DIAGRAM

POWER
SUPPLY

= « SUZZER
GRS
« RELAY MODULE

DCMOTOR J

II. HARDWARE COMPONENTS

2.1 Arduino Nano
The Nano is a small, fully featured, and user-friendly
board that uses the ATmega328P microcontroller. It
was developed in 2008 and provides similar
connectivity and functionality as the Arduino Uno, but
in a more compact form. The Arduino Nano includes
30 male I/O pins arranged in a DIP-30 configuration,
and it can be programmed using the Arduino Software
IDE, which is compatible with all Arduino boards. It
can be used both while connected to the internet and
without an internet connection. The board can be
powered through a mini-USB type-B cable or by
connecting a 9V battery [3].
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2.2 IR Sensor

IJIRT 187623

An infrared sensor is a device that doesn't need to send
out its own light but instead captures light that's
already present in the air. It can sense the heat given
off by objects and tell when something is moving.
Most things around us give off a type of energy called
thermal radiation, which is part of the infrared
spectrum. This kind of energy can't be seen with the
naked eye. But an infrared sensor can pick it up. The
sensor uses a part called a photodiode, which reacts to
the same kind of infrared light that comes from an IR
LED. When the infrared light hits the photodiode, it
creates a signal or response [3].

2.3 Eye Glasses / Spectacles:

The eye blink system has an IR sensor attached to the
device, which the user can wear like normal glasses, as
shown in the picture below. The Eye Blink Sensor is a

basic sensor that detects eye blinks and eye
movements. It uses a simple infrared sensor to check
if the person's eye is closed, and the data gathered can
be used in any logic or process required for the specific
application.

2.4. PIEZO BUZZER:

The piezo buzzer produces sound through the reverse
piezoelectric effect. When electricity is sent through a
piezoelectric material, it causes the material to bend or
stretch. These buzzers are used to signal or warn
people based on the input they receive. They are
commonly found in alarm systems and car parts. The
buzzer creates a loud sound regardless of how much
voltage is applied. Inside the buzzer, there are piezo
crystals sandwiched between two metal plates. When
electricity is applied, the crystals push one metal plate
and pull the other. This movement creates vibrations,

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 5961



© November 2025 | IJIRT | Volume 12 Issue 6 | ISSN: 2349-6002

which form a sound wave. Most buzzers generate
sounds in the range of 2 to 4 kHz. The Red connector
is connected to Input and the Black connector is
connected to Ground!

2.5 Arduino USB Connector:

The Arduino USB connector is a cable that allows the
Arduino board to communicate with a computer. It
serves two main purposes: it enables you to upload
code to the microcontroller and also provides power to
the device. These cables come in various types, such
as Type-A to Type-B or Type-C, depending on the
specific Arduino board you're using. Taking good care
of the cable helps ensure that data transfers smoothly
and prevents any connection issues that could interfere
with your project's performance.

2.6. Jump Wires

ump wires, also known as DuPont wires, are flexible
electrical connectors that allow you to link parts of a
circuit without using solder. These wires come in
various connector types, such as male-to-male,
female-to-female, and male-to-female, which makes
them easy to use with breadboards and other electronic
components. They are great for quickly setting up and
testing circuits, which saves time and ensures strong
electrical connections. They are available in multiple
colours to help distinguish between different parts of a
circuit.

Functions of the Components
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IR Sensor: It is an electronic device used to detect
some objects near-by surroundings. It detects the
movement of an object. In this project we used IR
Sensor as an input to detect the moment of eye-blink.

Arduino Uno Smd: The Arduino Uno SMD is a
microcontroller board based on the ATmega328. It has
20 digital input/output pins (of which 6 can be used as
PWM

outputs and 6 can be used as analogy inputs), a 16
MHz resonator, a USB connection, a power jack, an
in-circuit system programming (ICSP) header, and a
reset button.

Buzzer: A piezo Buzzer is used to get output of the
executed program and any errors occurs in process an
immediate buzzer is generated.

III. METHODOLOGY

1.System Architecture:

Hardware Components: Gather all the physical parts
needed, such as the infrared (IR) sensor, Arduino Uno
microcontroller, buzzer, and a motor that acts like a
virtual tire.

Circuit Design: Create a circuit on a breadboard to
connect all the components properly. Sensor
Integration:

IR Sensor Placement: Place the IR sensor in a way that
it can accurately track the driver's eye movements.
Data Collection: Set up the Arduino Uno to receive
and record real-time information from the IR sensor,
especially changes in the eye's state.

2.Algorithm Development:

Data Processing: Write a program that analyses the
incoming data and looks for patterns that show the
driver is closing their eyes for too long.

Threshold Setting: Decide on a time limit, like 3
seconds, to determine when drowsiness is detected
based on the data.

3.System Response:

Buzzer Activation: Make sure the system triggers the
buzzer right away when drowsiness is detected, giving
the driver an alert sound.

Motor Intervention: Write code to stop the motor from
spinning, which represents a virtual tire, as a way to
prevent a possible accident.
4.Software Integration:
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Arduino IDE Programming: Use the Arduino IDE to
write and send the program to the Arduino Uno so it
works well with the hardware.

Real-Time Monitoring: Set up a way to watch how the
algorithm works and how the system responds in real
time.

5.Testing and Calibration:

Simulation: Test the system in a controlled
environment to check if it works as intended.
Calibration: Adjust the settings and thresholds through
repeated testing to make the system perform better.

3.1. PROJECT WORKING AND RESULT

Working Principle

The proximity sensor keeps an eye on the driver's eyes
to check if they are open or closed.

1.It sends out infrared light toward the eyes and
measures how much of that light bounces back. If the
eyes remain closed for a long time, it could mean the
driver is getting sleepy.

2.Another type of sensor, such as a piezoelectric sensor
or an accelerometer, can be placed on the driver’s seat
or near their head. This sensor detects head movements
or changes in position, which can be signs that the
driver is becoming drowsy.

3.The Arduino Uno is used to process the data from the
Sensors.

4.1t receives signals from both the proximity sensor
and the other sensors. If it detects that the eyes are
closed or if there are movements indicating the driver
is tired, the Arduino will trigger an alarm.

5.When the Arduino detects that the driver is asleep, it
activates an alarm, such as a buzzer or a piezo speaker,
to wake them up.

6.The alarm might be a loud sound, bright light, or
both, depending on the system's design. The warning
continues until the driver shows they are awake and
attentive.

7.The system can be powered using a 9V battery.

This basic setup can be expanded and modified to
include extra functions such as collecting data or
linking with other vehicle safety systems. Remember
that how effective this system is may vary, so it's
crucial to ensure it doesn't distract the driver or create
new safety problems. When constructing and
installing alarms, always prioritize safety to help
prevent driver fatigue while on the road.
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RESULT

Anti-sleep alarms have been effective in improving
safety and reducing accidents caused by fatigue,
especially in jobs such as driving and working in
factories. These alarms alert people when they begin
to feel drowsy, helping them stay alert and avoid
dangerous situations. Studies and real-world
applications show that these alarms help people
respond more quickly and stay focused during long or
demanding tasks. While they are helpful right away,
the best long-term results happen when they are used
together with proper sleep habits and sufficient rest for
overall safety and well-being.

IV. FUTURE SCOPE & CONCLUSION

4.1 FUTURE SCOPE:

Anti Sleep Alarm System: Reducing Road Accidents
Although the prototype worked really well and gave
good results, real-world situations will be much harder
and more challenging.

This system is designed to help reduce and prevent
road accidents that occur when drivers fall asleep.

It can be installed in every high-end vehicle to keep
accidents from happening. The system can tell when
someone is sleepy and only sounds an alarm when it's
actually needed, like when the driver is asleep.
Because it's small and easy to carry, it can be used in
many different situations. Even if there are some limits
on performance, cost, or changes, the new and exciting
design of this important invention is ready to make
driving safer across all kinds of industries.

4.2 CONCLUSION

An anti-drowsy alarm system provides a useful
method to improve road safety by helping drivers stay
alert and lower the chances of accidents. This
technology can act as a tool to encourage careful and
responsible driving by identifying signs of fatigue. It
is important to think about the ethical aspects of using
such systems, like possible privacy issues and how
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they might affect how drivers behave. The system
should be introduced in a way that values
sustainability in all its forms—environmental, social,
and economic—to ensure it is practical in the long run
and used responsibly. This could mean creating
solutions that use energy efficiently and making sure
the system supports both personal safety and general
road safety. A sustainable and ethical approach can
help create a balanced solution that takes care of driver
well-being, road safety, and economic practicality.
When adding these systems, it is important to consider
these values to achieve real and lasting improvements.
Overall, while this system can help reduce accidents
and encourage safer driving, its introduction needs to
be thoughtful and well-planned. Finding a good
balance between using technology, thinking about
ethics, and being sustainable will lead to a more
responsible and effective way to keep road users safe
and improve driving habits.

V. APPLICATION

1.This device can be wused in high-end car
manufacturing to help prevent accidents.

2. It's not just for drivers; it's also very important for
other uses like ATM security, guarding, and military
base security.
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