Name of project

Anti sleep alarm for drivers

Authors :-

Atharva P. Mithari — atharvmithari88@gemail.com

Ruturaj U. Bodake — ruturajbodake93@gmail.com

Sarvesh A. Khade — sarveshkhade710@gmail.com

Swarup D. Patil — swaruppatilsp1012@gmail.com

UNDER THE GUIDANCE OF —

Ms. S. K. Mistry —shraddhamestri27(@gmail.com

Dr. Bapuji Salunkhe Institute Of Engineering And Technology,kolhapur

Department of Mechanical Engineering


atharvmithari88@gmail.com

1. Abstract

Driver fatigue is one of the major
causes of road accidents, especially during
long-distance and night driving. When a
driver becomes drowsy, their alertness,
reaction time, and decision-making ability
are significantly reduced, which increases
the risk of accidents. The proposed Anti-
Sleep Alarm System is designed to detect
early signs of driver fatigue and provide
immediate alerts to prevent such incidents.
The system uses an eye-blink sensor or
infrared (IR) sensor to continuously
monitor the driver’s eye activity. The sensor
data is sent to a microcontroller (Arduino),
which processes the information in real
time based on predefined conditions such as
prolonged eye closure. If drowsiness is
detected, an alert system like a buzzer or
vibration motor is activated to wake the
driver. The system is simple, cost-effective,
and easy to install in vehicles. Experimental
results indicate that the system performs
effectively under normal conditions and can
help reduce fatigue-related accidents,
thereby improving overall road safety.

2. Introduction

Road accidents caused by driver
fatigue are a serious concern worldwide.
Long driving hours, lack of proper rest, and
monotonous road conditions often lead to
drowsiness, which significantly affects a
driver’s concentration and reaction time. In
many cases, drivers are unaware of their
fatigue and may fall asleep while driving,
resulting in severe accidents. With the
increasing number of vehicles on the road,
ensuring driver safety has become essential.

The Anti-Sleep Alarm System is
designed to address this issue by
continuously monitoring the driver’s
alertness. The system detects signs of
drowsiness and provides immediate alerts
to prevent accidents. The main objective of
this project is to develop a simple, reliable,
and cost-effective system that can be easily
implemented in vehicles to enhance road
safety.



3. Literature Review

Several techniques have been
developed to detect driver drowsiness.
Vision-based systems use cameras to
monitor facial expressions and eye
movements, providing high accuracy but
requiring complex image processing and
higher costs. Physiological methods
involve measuring parameters such as heart
rate and brain activity (EEG), but these
require wearable devices and are less
practical for everyday use. Behavioral
methods analyze driving patterns such as
steering movement and lane deviation, but
they may not detect early signs of fatigue.

Compared to these methods, the
proposed system uses a simple sensor-
based approach, which is cost-effective,
easy to implement, and suitable for real-
time applications. Although it may not be as
advanced as Al-based systems, it provides a
practical solution for basic driver safety

4. Methodology / Working
Principle (Detailed Explanation
with Procedure)

The Anti-Sleep Alarm System is
designed to continuously monitor the
driver’s eye activity and detect signs of
drowsiness in real time. The system
mainly consists of an IR eye-blink sensor,
a microcontroller (Arduino UNO), and an
alert system such as a buzzer or vibration
motor.

e Working Principle

The system works on the principle of
infrared reflection. The IR eye-blink
sensor emits infrared rays towards the
driver’s eye. When the eyes are open, the
IR rays are reflected back to the sensor due
to the surface of the eye. When the eyes

are closed, the reflection pattern changes
or reduces. This difference in reflection
helps the sensor determine whether the
eyes are open or closed.

The sensor converts this physical change
into an electrical signal and sends it to the
Arduino microcontroller. The
microcontroller is programmed to analyze
this signal continuously. A specific
threshold time (generally 2—-3 seconds) is
set in the program. If the driver’s eyes
remain closed beyond this time, the system
identifies it as drowsiness.

Once drowsiness is detected, the
microcontroller activates the output
devices such as a buzzer or vibration
motor to alert the driver. The alert
continues until the driver opens their eyes
again, after which the system returns to
normal monitoring mode.

e Step-wise Procedure

1. The system is powered ON using a
battery or external power supply.

2. All components including the
Arduino, sensor, and output
devices are initialized.

3. The IR eye-blink sensor is
positioned properly in front of the
driver’s eyes.

4. The sensor continuously emits
infrared rays and monitors eye
activity.

5. When the driver’s eyes are open,
the IR rays are reflected back to the
Sensor.

6. When the eyes are closed, the
reflection pattern changes.

7. The sensor detects this change and
sends a signal to the Arduino.

8. The Arduino continuously reads
and processes the incoming signal.

9. A predefined time threshold is used
to evaluate eye closure duration.

10. If the eyes are closed for less than
the threshold, the system continues
monitoring.



11. If the eyes remain closed beyond
the threshold time, drowsiness is
detected.

12. The Arduino sends a command to
activate the output system.

13. The buzzer produces a loud sound
alert.

14. (Optional) The vibration motor
activates to provide a physical
alert.

15. The driver becomes alert due to the
alarm.

16. Once the driver opens their eyes,
the sensor detects normal
condition.

17. The Arduino stops the alarm.

18. The system returns to continuous
monitoring mode.

system, such as a buzzer or
vibration motor, to wake the driver. The
system operates in real time and
continuously checks the driver’s condition
to ensure safety.

5. Components Used and Their
Functions
1. Arduino UNO (Microcontroller)

The Arduino UNO acts as the main
control unit or the “brain” of the system. It
receives input signals from the eye-blink
sensor and processes them according to the
programmed logic. Based on the analysis, it
decides whether the driver is drowsy or not.
If drowsiness is detected, the Arduino sends
signals to activate the output devices such
as the buzzer or vibration motor. It ensures
real-time operation of the entire system.

2. IR Eye Blink Sensor

The IR eye-blink sensor is used to
detect the opening and closing of the
driver’s eyes. It works on the principle of
infrared reflection, where IR rays are
emitted towards the eye and reflected back
to the sensor. When the eyes are open, the
reflection is different compared to when the
eyes are closed. This change is detected by
the sensor and converted into an electrical
signal, which is sent to the Arduino for
processing.

3. Buzzer

The buzzer is used as an alert
mechanism in the system. When the
Arduino detects that the driver is drowsy, it
activates the buzzer to produce a loud
sound. This sound alert helps in waking up
the driver immediately and restoring
attention, thereby preventing possible
accidents.

4. LED Indicator

The LED indicator is used to
provide a visual indication of the system’s
status. It may glow continuously to indicate
that the system is ON or blink when
drowsiness is detected. It helps the user
understand  whether the system is
functioning properly.

5. Power Supply

The power supply provides the
required electrical energy to operate all
components of the system. Typically, a 5V
or 9V battery is used. A stable power supply
ensures smooth and  uninterrupted
functioning of the Arduino, sensor, and
output devices.



6. Connecting  Wires (Jumper
Wires)

Connecting wires are used to
establish electrical connections between
different components such as the Arduino,
sensor, buzzer, and power supply. They
ensure proper transmission of signals and
power throughout the circuit.

7. Breadboard (Optional)

A breadboard is used for assembling
the circuit without soldering. It allows easy
connection  and modification  of
components during testing and
development. It is especially useful for
prototyping the system.

8. Vibration Motor

The vibration motor provides a
physical alert to the driver in addition to the
sound alert. When activated, it produces
vibrations that can be felt by the driver. This
is particularly useful in noisy environments
where the buzzer sound may not be
sufficient.

6. Block Diagram

The system is divided into three
main sections: input, processing, and
output. The input section includes the
sensor that detects eye movement. The
processing  section consists of the
microcontroller, which analyzes the sensor
data. The output section includes the alarm
system, such as a buzzer or vibration motor.

The overall flow of the system is as
follows: the driver’s eye movement is
detected by the sensor, the signal is sent to
the microcontroller, and based on the
analysis, the appropriate alert is generated
if drowsiness is detected
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7. Testing and Trial Runs

The Anti-Sleep Alarm System was
tested under different conditions to evaluate
its performance and reliability. The testing
process was carried out in a controlled
environment as well as in real-time
simulation to ensure accurate results.

Initially, all components were
checked individually to wverify proper
connections and functioning. The IR eye-
blink sensor was calibrated and positioned
correctly in front of the user’s eyes to
ensure accurate detection. The Arduino
program was uploaded and tested to
confirm correct signal processing and
response.

During trial runs, the system
continuously monitored the user’s eye
activity. When the user kept their eyes open,
the system remained in normal monitoring
mode without triggering any alert. When
the eyes were intentionally closed for a
short duration (less than the threshold time),
the system did not activate the alarm,
indicating correct functioning.



When the eyes were closed for a
longer duration (greater than the predefined
threshold time of approximately 2-3
seconds), the system successfully detected
drowsiness and activated the buzzer. In
some trials, the vibration motor was also
used, which provided an additional physical
alert to the user.

Multiple trials were conducted
under different lighting conditions to
observe system performance. It was found
that the system performed effectively under
normal lighting, but slight variations were
observed in very bright or very dim
conditions. The response time of the system
was quick, typically within 1 to 2 seconds
after detecting drowsiness.

Overall, the testing and trial runs
confirmed that the system is capable of
detecting driver fatigue and providing
timely alerts. The results indicate that the
system is reliable and can be effectively
used to reduce the risk of accidents caused
by driver drowsiness.

8. Implementation
Procedure

1. Select all required components such
as Arduino UNO, IR eye-blink
sensor, buzzer, LED, and power

supply.
2. Check each component individually

to ensure proper working condition.

3. Place the Arduino UNO on the
breadboard setup.

4. Connect the IR eye-blink sensor to
the Arduino input pin.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Connect the buzzer to one of the
Arduino output pins.

Connect the LED indicator to
another output pin (with resistor if
required).

Provide proper power supply
(5V/9V) to the Arduino and
components.

. Use jumper wires to complete all

circuit connections properly.

Write the program in Arduino IDE
for detecting eye closure.

Set a threshold time for detecting
drowsiness (e.g., 2—3 seconds).

Upload the program to the Arduino
using a USB cable.

Position the IR sensor in front of the
driver’s eyes correctly.

Power ON the system and start
monitoring.

Test the system by opening and
closing eyes.

Verify that no alarm is triggered for
normal blinking.

Close eyes for longer than threshold
time to check drowsiness detection.

Observe that the buzzer (and
vibration motor if used) activates
correctly.

Adjust sensor  position and
threshold if needed for better
accuracy.

Repeat testing under different
conditions.

Finalize the system for proper
working and real-time use.



9. Results and Discussion

The system was tested under
different conditions to evaluate its
performance. It was observed that the
system successfully detected prolonged eye
closure and triggered the alert mechanism
within a short response time of
approximately 1 to 2 seconds. The system
performed well under normal lighting
conditions and was able to alert the driver

effectively.

However, certain limitations were
observed. The accuracy of the system
depends on proper sensor placement, and
performance may be affected under
extreme lighting conditions. Despite these
limitations, the system provides a reliable
and efficient solution for detecting driver
drowsiness.

10.

10.

11.

12.

Advantages

Prevents road accidents by
alerting  the  driver

drowsiness or sleep.

during

Saves human lives by reducing
fatigue-related crashes.

Real-time monitoring of driver
alertness improves safety during
long drives.

Early warning system gives
instant alert before complete loss of
control.

Reduces damage to vehicle and
property by avoiding accidents.

Helpful for long-distance drivers
like truck, bus, and cab drivers.

Low cost system compared to
advanced ADAS (Advanced Driver
Assistance Systems).

Easy to install and use in most
types of vehicles.

Can work continuously during
long journeys without human
supervision.

Improves road discipline and
safety awareness among drivers.

Portable and compact design
makes it suitable for small and large
vehicles.

Can be integrated with other
safety systems like GPS or
automatic braking in future.



11.

1.

10.

11.

12.

Limitations

False alarms may occur due to
blinking, head movement, or road
vibrations.

May not work accurately in all
lighting conditions, especially at
night or low visibility.

Driver discomfort if the sensor or
device is worn continuously.

Requires proper calibration,

otherwise accuracy may reduce.

Dependence on power supply
(battery/vehicle power failure can
stop system).

Limited detection capability in
case of sudden driver fatigue

without signs.

Sensor misalignment can affect
performance and reliability.

Not fully autonomous
safety system, only gives warning,

driving

not control.

Maintenance required for sensors
and electronic components over
time.

May distract driver if alarm is too
frequent or loud.

Limited effectiveness if driver
ignores the alarm.

Environmental factors like dust,
sweat, or heat may affect sensor
performance

12. Conclusion

The “Anti Sleep Alarm for Drivers”
project is an effective and practical solution
to reduce accidents caused by driver
drowsiness and fatigue. The
continuously monitors the driver’s alertness
and provides an immediate alarm when

system

signs of sleep or inattention are detected.
This early warning helps the driver regain
focus and control of the vehicle, thereby
improving road safety.

The project is simple in design,
cost-effective, and easy to implement in
different types of vehicles. It is especially
useful for long-distance drivers such as
truck and bus drivers. Although it has some
limitations  like false alarms and
dependency on sensors, it still provides a
significant improvement

fatigue-related accidents.

in preventing

In  conclusion, this system
contributes towards safer transportation by
minimizing human error, saving lives, and

enhancing overall driving safety
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