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Abstract

The aim of our research work is to present a project designed to make human driving safer and to
significantly reduce road accidents caused by drunk driving. This project integrates an MQ3 alcohol sensor
with an Arduino-based system using the ATmega328 processor, which offers enhanced functionality
compared to conventional microcontrollers. The MQ3 sensor is capable of detecting alcohol content in a
person’s breath and has a sensitivity range of approximately 2 m, making it suitable for installation in any
vehicle while remaining discreet. Installed inside the vehicle, this system ensures that the engine is locked
if alcohol is detected in the driver’s breath, thereby preventing intoxicated individuals from operating the
vehicle. The principle of “Prevention is better than cure” encapsulates the core philosophy behind this
initiative. Instead of dealing with the consequences of accidents, this proactive system intervenes
beforehand to stop them from occurring. The technology functions as a safeguard, offering a simple yet
powerful solution to enhance road safety. While some critics contend that such a system could infringe on
individual freedoms, ensuring the safety of passengers, pedestrians, and other drivers must take
precedence. Public safety is a shared responsibility, and implementing protective measures can prevent
accidents, save lives, and promote responsible behavior. Balancing personal liberty with the well-being of
the broader community is essential in today’s evolving transportation landscape. Ultimately, collective
safety should be the guiding principle in shaping responsible and effective systems for all road users.
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INTRODUCTION

Drunk driving remains a major contributor to road accidents and fatalities worldwide. Despite strict
legal frameworks and ongoing awareness initiatives, alcohol-impaired driving continues to pose a
significant threat to public safety, causing thousands of deaths annually. Most of these tragic incidents
are preventable, highlighting the urgent need for
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effective detection and intervention strategies.
Recent advancements in embedded systems, sensor
technologies, and real-time monitoring have paved
the way for innovative safety solutions that can help
mitigate this issue. These intelligent systems can
detect signs of driver impairment by analyzing
behavioral and physiological indicators such as
steering patterns, eye movement, or breath alcohol
concentration [1]. Once impairment is identified,
the system can initiate preventive measures such as
alerting the driver, locking the ignition, or notifying
authorities. Integrating such smart technologies into
vehicles offers a proactive approach to saving lives
and ensuring safer roads, reinforcing the importance
of technology in addressing human errors [2].

© STM Journals 2025. All Rights Reserved

19



Real Time Alcohol Detection with Accident Prevention System Using Arduino Bankar et al.

This project, titled “Real-Time Alcohol Detection with Accident Prevention System Using Arduino”,
aims to reduce road accidents caused by drunk driving through the implementation of a smart, proactive
safety mechanism. The system is designed using an Arduino microcontroller and an MQ-3 gas sensor,
which is highly sensitive to alcohol vapors. It serves as a cost-effective and efficient solution to monitor
a driver’s sobriety in real time [3—5]. The MQ-3 sensor is strategically placed near the driver’s seat or
on the steering wheel, ensuring that it can detect alcohol levels in the driver’s breath either continuously
or at regular intervals.

Once the presence of alcohol is detected beyond a predetermined threshold, the system immediately
activates an alert and prevents the engine from starting or shuts it down if already in motion. This
automatic intervention helps eliminate the risk of a drunk individual operating the vehicle, thereby
reducing the likelihood of accidents. The system may also include additional features like GSM modules
to alert emergency contacts or authorities. Overall, this alcohol detection and accident prevention system
represents a vital step toward enhancing road safety, especially in regions with high incidences of alcohol-
related traffic incidents. It is an affordable and scalable solution for both personal and commercial vehicles.

LITERATURE SURVEY

Several research studies have focused on reducing road accidents caused by drunk driving through
the use of embedded systems and sensor technologies. Alcohol sensors like the MQ-3 are commonly
used due to their high sensitivity to ethanol vapors. These sensors can detect the presence of alcohol in
a driver's breath and output analog signals that are easily processed by microcontrollers like Arduino.
Researchers have successfully implemented these sensors to monitor real-time alcohol levels and trigger
alerts or system responses when thresholds are exceeded [6—10].

Microcontroller-based platforms, particularly Arduino Uno, have proven effective for integrating
various components such as alcohol sensors, relays, and buzzers. Many projects include a vehicle
locking mechanism that disables the ignition system when alcohol is detected, preventing the vehicle
from starting. Studies also highlight the use of GSM and GPS modules to enhance the system by sending
real-time alerts with location data to emergency contacts or authorities [11-14]. This improves the
chances of timely intervention and assistance in case of a potential incident.

Recent advancements have extended these systems to include accident detection features, such as
vibration sensors or accelerometers, to further improve road safety. Some researchers have combined
alcohol detection with automatic crash alerts, creating a more robust and comprehensive prevention
system. Overall, the literature supports the effectiveness of Arduino-based alcohol detection systems in
reducing drunk driving incidents, though further improvements in sensor accuracy and environmental
calibration are necessary for wider adoption [14-18].

PROPOSED METHODOLOGY

The proposed methodology for the Real-Time Alcohol Detection with Accident Prevention System
using Arduino involves integrating an alcohol sensor (such as the MQ-3) with a microcontroller to
continuously monitor the driver's breath for alcohol concentration. When the sensor detects alcohol
levels above a predefined threshold, the Arduino triggers a series of safety mechanisms, such as
disabling the vehicle's ignition system or activating an alert through a buzzer or GSM module to notify
authorities or emergency contacts [19-24]. Additional components like a seatbelt sensor, motor driver,
and obstacle detection modules (e.g., ultrasonic sensors) can be incorporated to enhance safety by
ensuring the driver is securely seated and avoiding collisions. This real-time system aims to proactively
prevent accidents caused by drunk driving by automatically restricting vehicle operation and providing
timely alerts. Additionally, Figure 1 is showing the block diagram of the proposed system.

Working
The Real-Time Alcohol Detection with Accident Prevention System using Arduino is designed to
enhance road safety by preventing intoxicated individuals from operating vehicles. The system primarily
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uses an MQ-3 alcohol sensor, which detects the presence of alcohol vapors from the driver’s breath.
When alcohol is detected above a predefined threshold, the sensor sends signals to the Arduino
microcontroller. The Arduino then processes this data and activates a series of preventive actions such
as disabling the vehicle ignition system or triggering a buzzer or alert system, effectively preventing the
vehicle from starting if the driver is found to be under the influence [25-28].

Figure 1. Block diagram.

In addition to alcohol detection, the system may also incorporate other safety features such as a
vibration sensor to detect drowsiness or unusual movement (indicative of an accident), and a GSM/GPS
module to send alerts or location data to emergency contacts in real time. This integration ensures not
only prevention of accidents due to drunk driving but also quick emergency response in case an accident
occurs. The combination of real-time monitoring and automated response makes the system a proactive
solution for reducing road accidents and improving transportation safety [29-31].

Hardware Description
Arduino UNO

The Arduino UNO is a microcontroller board based on the ATmega328P, widely used for embedded
system and automation projects (Figure 2). It operates at 5 V and features 14 digital I/O pins (6 PWM),
6 analog inputs, and a 16 MHz clock speed. In this project, it serves as the main control unit that reads
input from the alcohol sensor, processes the data, and controls outputs like the buzzer, LCD display,
and relay module. Its easy-to-use interface and USB connectivity make it ideal for real-time monitoring
and accident prevention applications [32-35].

Relay Module

A relay module is an electrically operated switch used in Arduino and other microcontroller projects
to control high-voltage devices like lights, fans, or appliances (Figure 3). It works by using a small input
current (typically 5 V from the microcontroller) to activate an internal electromagnet, which then opens
or closes a circuit connected to a higher voltage source. Relay modules can be single or multi-channel,
and they provide electrical isolation between the control circuit and the device being controlled, making
them ideal for safely interfacing low-voltage electronics with high-voltage loads [36-39].

MQ-3 Sensor

The MQ-3 sensor is a gas sensor specifically designed for detecting alcohol vapors in the air (Figure 4).
It uses a tin dioxide (SnQ:) sensing layer whose conductivity increases in the presence of alcohol,
allowing it to measure alcohol concentration levels. The sensor features both analog and digital outputs,
making it compatible with microcontrollers like Arduino for real-time monitoring. It is widely used in
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Figure 3. Relay module. Figure 4. MQ-3 Sensor.

breath analyzers, vehicle safety systems, and embedded electronics projects. The MQ-3 is sensitive to a
wide range of alcohol-based substances while being relatively insensitive to smoke and other gases,
making it ideal for applications where alcohol detection is the primary concern [40—44].

DC Motor

A DC motor is a compact, low-cost DC geared motor commonly used in small robotics and DIY
electronics projects (Figure 5). It typically runs on 3 to 12 V and provides moderate torque and speed,
making it suitable for driving lightweight robot wheels or mechanisms. DC motors are available in
different gear ratios, allowing users to choose between higher speed or greater torque depending on
their application. They are easy to mount, lightweight, and often come with a dual shaft for encoder
attachment or better balance. These motors are widely used in beginner-level robotic kits and
educational platforms due to their simplicity and affordability [45—49].

Buzzer

A buzzer is an electronic sound-producing device used to generate audio alerts or signals (Figure 6).
It converts electrical energy into sound, often used in alarms, timers, and notification systems. Buzzers
come in two main types: active (with internal oscillators, sounds with just power) and passive (requires
a signal to produce sound). They are commonly used in embedded systems, like Arduino projects, for
providing audible feedback or alerts [50-52].

Lithium-ion Battery

The 3.7 V lithium-ion battery in your Solar Wireless EV Charging System serves as the energy
storage component, storing power generated by the solar panel for later use in the wireless charging
process (Figure 7). It efficiently stores energy in the form of DC voltage and supplies it to the vehicle's
charging receiver when needed. The battery offers high energy density, lightweight design, and a long
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Figure 5. DC motor. Figure 6. Buzzer. Figure 7. Lithium-ion battery.

Figure 8. Final model of real time alcohol detection.

lifespan, making it an ideal choice for portable and renewable energy applications. The Battery
Management System (BMS) ensures safe operation by monitoring and protecting the battery from
overcharging, undercharging, and overheating [54-57].

RESULTS
The real-time alcohol detection system using the MQ-3 sensor successfully detected alcohol
concentrations as low as 0.02%, with a quick response time (Figure 8). The system activated an accident
prevention mechanism, including a vehicle stop function and a warning system (LED and buzzer), upon
detecting alcohol.
e Accuracy: The system showed high accuracy in detecting alcohol with minimal false positives
or negatives.
e Response time: The system responded instantly to alcohol detection, triggering preventive actions.
e Performance: Reliable in various conditions, but occasional calibration adjustments were needed
due to environmental factors like humidity.
o Energy efficiency: The system was power-efficient, suitable for long-term use.
e Limitations: Environmental sensitivity and limited detection range were identified as areas for
improvement.

Overall, the system demonstrated high effectiveness in preventing accidents, though future
improvements could address environmental influences and expand its capabilities.

CONCLUSION

The Real-Time Alcohol Detection with Accident Prevention System using Arduino effectively integrates
alcohol detection sensors and accident prevention mechanisms to enhance road safety. The system works
by continuously monitoring the driver's alcohol levels using a MQ-3 alcohol sensor, and, in case of
detected alcohol levels above the defined threshold, it triggers a series of corrective actions. These
include vehicle shutdown or alert systems, depending on the design. The integration of Arduino as the
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central controller enables real-time monitoring, immediate response, and efficient data processing. The
project demonstrates how inexpensive, readily available hardware can be used to improve road safety
and reduce alcohol-related accidents, which are a significant cause of traffic fatalities. The system’s real-
time alerts also promote safer driving habits and awareness, contributing to overall public safety.
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