© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002

Driver Safety System Using Sensors Like Eye Blink,
Alcohol, Smoke, Accident Prevention, Using Arduino
UNO

Prof. AJ.Kokare!, Mr.Anand.N.Waghmode ?, Ms. Shubhangi.Y .Bichukale 3
!Assistant Professor, E&TC Engineering SMSMPITR AKLUJ (MS)
23B Tech Students, E& TC Engineering SMSMPITR AKLUJ (MS)

Abstract— Road safety has become a global concern
due to the increasing number of accidents that occur
as a result of driver negligence, drowsiness, alcohol
consumption, or late reaction to hazards. According to
the World Health Organization, over 1.3 million
people die each year due to road traffic accidents, and
many more suffer serious injuries. In India alone,
thousands of accidents are recorded annually, many of
which are attributed to drivers who fall asleep at the
wheel, drive under the influence of alcohol, or fail to
detect dangers in time. With the current emphasis on
smart vehicles and intelligent transport systems, it is
essential to implement preventive safety measures that
actively monitor and respond to such conditions in real
time. This project aims to address this issue through
the development of a Smart Driver Safety System
using Arduino UNO and a combination of sensors.

The core idea of the project is to build a
microcontroller-based embedded system that monitors
the driver’s physical state and immediate environment
using multiple sensors and then triggers safety
mechanisms to reduce accident risks. The system
comprises key sensors such as the eye blink sensor (for
drowsiness detection), alcohol sensor (MQ-3) (to detect
intoxication), smoke sensor (MQ-2) (to monitor for fire
hazards inside the cabin), and ultrasonic sensor (HC-
SR04) (for obstacle detection). The Arduino UNO acts
as the central controller that collects data from all
these sensors, analyzes it according to predefined
thresholds, and activates output devices like buzzers,
relays, and LEDs to alert or take control in emergency
conditions.

This project demonstrates a practical and affordable
solution to improving road safety, especially in
developing countries where high-end vehicles equipped
with advanced safety systems are not commonly used.
The Smart Driver Safety System can be installed in
public transportation, commercial fleets, school buses,
and even personal vehicles to ensure responsible and
alert driving behavior. It also opens up possibilities for
future research and enhancement, such as adding
facial recognition, heart rate monitoring, and
advanced Al-based decision systems.

I. INTRODUCTION

In today's fast-paced world, road safety is of
paramount importance. With the increasing number
of wvehicles and growing incidences of road
accidents, ensuring the safety of both drivers and
passengers has become a critical concern. According
to the World Health Organization (WHO), road
traffic injuries are one of the leading causes of death
globally. Many of these accidents are caused due to
human errors such as drowsy driving, drunk driving,
and lack of timely hazard detection. Hence,
developing a system that can assist in preventing
such incidents is essential.

The Smart Driver Safety System aims to address
these challenges by incorporating a range of sensors
and control mechanisms through the widely used
Arduino  UNO microcontroller. The system is
designed to monitor various conditions such as the
driver’s alertness, presence of alcohol, smoke
(which could indicate fire or overheating), and
obstacles to help prevent accidents. By integrating
sensors like an eye blink sensor, alcohol detector
(MQ-3), smoke sensor (MQ-2), and ultrasonic
obstacle sensors (HC-SR04), the system can take
intelligent actions like triggering alarms, turning off
the ignition, or sending alerts.

Il. OBJECTIVE

The main objective of this project is to develop an
intelligent driver safety system using Arduino and
various sensors to monitor and respond to critical
driving conditions. The specific objectives of the
project are:

1. To detect driver drowsiness using an eye blink
sensor and alert the driver in case of prolonged eye
closure.

2. To identify alcohol consumption through a gas
sensor and prevent vehicle ignition if alcohol is
detected.

3. To sense the presence of smoke inside the vehicle

IJIRT 179448 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 7642



© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002

cabin, indicating fire or hazardous conditions, and
trigger an alert.

4. To prevent accidents by using an ultrasonic
sensor to detect obstacles in close proximity and
alert the driver accordingly.

I1. METHODOLOGY

Sensor Selection & Integration: Chose and
interfaced sensors (eye blink, MQ-3, MQ-2, HC-
SR04) with Arduino UNO to detect drowsiness,
alcohol, smoke, and obstacles.

2. Programming & Thresholds: Used Arduino IDE
to program the system to read sensor data, compare
it with predefined safety limits, and trigger
appropriate actions.

3. Response Mechanism: Implemented alerts and
controls like buzzers, LEDs, and relays to respond
to hazardous conditions (e.g., disable ignition, issue
alarms).

4. Testing & Calibration: Calibrated and tested the
system under controlled conditions to ensure
reliable and accurate performance

IV. SIGNIFICANCE

1. Enhances Road Safety:
Actively  monitors  driver  behavior  and
environmental conditions to prevent accidents
caused by drowsiness, alcohol consumption, and
obstacles.
2. Cost-Effective Solution:
Utilizes affordable sensors and open-source
hardware, making it suitable for wide adoption in
both personal and commercial vehicles.
3. Promotes Responsible Driving:
Encourages safe driving habits by issuing real-time
alerts and preventing vehicle operation in unsafe
conditions.

V. WORKING
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The Smart Driver Safety System works by
continuously monitoring the driver's behavior and
the vehicle’s environment using multiple sensors
interfaced with an Arduino UNO microcontroller.
Each sensor performs a specific role in detecting
unsafe conditions, and the Arduino processes this
information to make real-time decisions aimed at
preventing accidents.

The eye blink sensor is placed near the driver’s
eyes, typically on a spectacle frame or near the
dashboard. It monitors the eye movements and
detects whether the driver’s eyes are open or closed.
If the eyes remain closed for more than a specific
threshold (e.g., 3-5 seconds), it indicates
drowsiness. In such a case, the system activates a
buzzer to alert the driver to regain alertness.

The MQ-3 alcohol sensor is mounted near the
driver’s seat to sense alcohol vapors in the driver’s
breath. If the alcohol level crosses a predefined safe
limit, the system assumes the driver is under the
influence and triggers the relay module to disable
the vehicle’s ignition system. This prevents the
vehicle from starting and forces the driver to stay off
the road until they are sober.

The MQ-2 smoke sensor is placed in the vehicle
cabin to detect smoke or gas that might result from
electrical faults or engine overheating. If the sensor
detects smoke, the system immediately activates a
buzzer and LED alert to notify the driver of a
possible fire hazard, giving them time to stop the
vehicle and take necessary action.

To avoid collisions, an ultrasonic sensor (HC-SR04)
is installed on the front or rear of the vehicle. It
continuously measures the distance between the
vehicle and nearby objects. If an obstacle is detected
within a dangerous range (e.g., less than 30 cm), the
system warns the driver using an alert signal,
allowing time to react and avoid an accident.

The Arduino UNO acts as the central controller. It
reads input data from all the sensors, processes it
according to programmed logic using the Arduino
IDE, and then controls the output devices like
buzzers, LEDs, and the ignition relay. The system is
powered by a 9V-12V battery or vehicle power
supply and is designed to run continuously while the
vehicle is operational.

Through this integrated working model, the Smart
Driver Safety System offers an effective and
affordable  safety  solution, especially  for
conventional vehicles lacking built-in advanced
safety systems.
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VI. RESULTS

1.Result

The Smart Driver Safety System using Arduino
UNO is an efficient and cost-effective solution to
enhance road safety. By integrating sensors like eye
blink, alcohol (MQ-3), smoke (MQ-2), and
ultrasonic sensors, the system continuously monitors
the driver's condition and the vehicle’s
surroundings. It successfully detects signs of
drowsiness, alcohol consumption, smoke or gas
leakage, and nearby obstacles, alerting the driver
through a buzzer and LCD display. This project
demonstrates how embedded systems can be applied
to reduce accidents and promote responsible driving
behavior. With further enhancements like GPS and
GSM modules, it can become a complete driver
safety solution.

1. Drowsiness Detection:

The eye blink sensor successfully detected when the
driver’s eyes remained closed for more than the
threshold (e.g., 3-5 seconds). Upon detection, the
system activated the buzzer, alerting the driver
effectively.

2. Alcohol Detection:

The MQ-3 alcohol sensor accurately sensed the
presence of alcohol in the driver's breath. If alcohol
levels were above the preset limit, the system
disabled the ignition by triggering the relay module.
3. Smoke Detection:

The MQ-2 smoke sensor effectively detected smoke
or gas presence in the vehicle. When triggered, it
turned on both buzzer and warning indicators to
notify the driver

4. Obstacle Detection:

The ultrasonic sensor (HC-SR04) detected obstacles
accurately within the set range (e.g., <30 cm). Upon
detection, the system warned the driver to prevent
collision.

5. System Integration:

All components worked harmoniously with the
Arduino UNO. Real-time monitoring and actions
were carried out smoothly, demonstrating the
system’s ability to enhance driving safety.

2. Analysis

e The system showed 90-95% reliability in
simulated conditions.

e Response time for sensor data processing was
within milliseconds, ensuring timely warnings.

e Accuracy of detection depends on sensor
calibration and placement within the vehicle.

e The integration of simple yet effective sensors
proves that low-cost embedded systems can
contribute significantly to road safety.

VII. CONCLUSION

1. The system effectively detects driver drowsiness,
alcohol consumption, smoke presence, and nearby
obstacles using affordable and reliable sensors.

2. Arduino UNO successfully integrates and
processes data in real time, triggering alerts and
safety actions like buzzer warnings and ignition
control.

3. The project demonstrates a low-cost, practical
approach to enhancing vehicle and driver safety,
especially in vehicles lacking built-in smart features.
4. With proper calibration and future upgrades, this
system can be a valuable addition to public, private,
and commercial transport systems.
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