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ABSTRACT

The alcohol detection and engine lock system is an innovative safety solution that integrates an Arduino Uno
and an MQ-3 alcohol sensor to prevent drunk driving. The system operates by measuring the driver’s breath for
alcohol concentration before starting the vehicle. The MQ-3 sensor, which is sensitive to alcohol, detects
ethanol levels in the air. If the alcohol concentration exceeds a specified threshold, the Arduino Uno activates a
relay that triggers an engine lock mechanism, preventing the vehicle from starting. This system not only
ensures that intoxicated drivers are unable to operate the vehicle, but it also serves as a deterrent to driving
under the influence. Designed for simplicity and affordability, this alcohol detection and engine lock system can
be installed in various types of vehicles, potentially reducing the risk of accidents caused by impaired drivers
and contributing to safer roads for all users.
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I.  INTRODUCTION

The alcohol detection and engine lock system is a preventive mechanism that helps deter drunk driving. Using
an Arduino Uno microcontroller and an MQ-3 alcohol sensor, the system detects alcohol levels in the driver's
breath before the vehicle starts. The MQ-3 sensor is highly sensitive to ethanol and triggers the Arduino to lock
the engine if alcohol is detected beyond a safe limit. This system is simple, cost-effective, and easy to integrate
into vehicles. By preventing intoxicated drivers from operating a vehicle, it aims to enhance road safety and
reduce accidents caused by driving under the influence.

II. METHODOLOGY

The alcohol detection and engine lock system employs an Arduino Uno microcontroller and an MQ-3 alcohol
sensor to prevent vehicle operation by intoxicated drivers. The system works through several sequential steps.
First, the MQ-3 alcohol sensor, which is sensitive to ethanol, is positioned near the driver’s seat to d etect
alcohol levels in their breath. When the driver attempts to start the vehicle, the sensor measures the alcohol
concentration in the air. The MQ-3 sensor outputs an analog signal proportional to the detected alcohol level,
which is sent to the Arduino Uno. In the Arduino code, a threshold value is set that represents the maximum
permissible alcohol concentration for safe driving. If the alcohol concentration exceeds this threshold, the
Arduino triggers an output signal to activate a relay module. The relay, connected to the vehicle’s ignition
system, interrupts the engine's start circuit, effectively locking it and preventing the vehicle from starting. To
ensure reliability, the system continuously monitors the alcohol level while the driver is inside the vehicle. If
alcohol is detected after the vehicle has started, the system can be further programmed to trigger alerts, like a
buzzer or LED, to warn the driver. This simple yet effective system enhances road safety by preventing
impaired driving.

III. BLOCK DIAGRAM

A block diagram for the alcohol detection and engine lock system with an Arduino Uno and MQ-3 alcohol sensor

typically includes the following components:

1. Power Supply: Provides power to all components in the system, including the Arduino, MQ-3 sensor, relay,
and additional components like buzzers or LEDs.

2. MQ-3 Alcohol Sensor: The MQ-3 sensor is responsible for detecting alcohol levels in the driver’s breath.
When the driver exhales, the sensor reads the ethanol concentration and generates an analog output signal
proportional to the detected alcohol level.
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3. Arduino Uno: The Arduino Uno microcontroller processes the analog signal from the MQ-3 sensor. The
system is programmed with a specific alcohol threshold level. When the detected alcohol level exceeds this
threshold, the Arduino sends a control signal to the relay module.

4. Relay Module: The relay acts as a switch that controls the connection to the vehicle's ignition system. When
activated by the Arduino, the relay disconnects the ignition circuit, locking the engine and preventing the
vehicle from starting.

5. Alert System (Optional): An optional buzzer or LED indicator can be added, triggered by the Arduino when
alcohol is detected to warn the driver or others nearby.

This setup creates a straightforward flow where the alcohol sensor detects, the Arduino processes, and the
relay locks the engine if necessary.

Figure 1: Block diagram
CIRCUIT DIAGRAM

Figure 2: Circuit design

In the alcohol detection and engine lock system circuit, key components include an Arduino Uno, an MQ-3
alcohol sensor, a relay module, and an optional alert system (like a buzzer or LED). Here’s how each component
is connected and functions:
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1. Power Supply: The Arduino Uno, MQ-3 sensor, and relay are powered through either a DC power source or
the vehicle’s battery. The Arduino can also be powered via USB for testing.

2. MQ-3 Alcohol Sensor: The sensor has three pins: VCC, Ground, and an analog o utput (A0). The VCC and
Ground are connected to the Arduino’s 5V and GND pins, respectively, while the analog output pin (A0)
connects to one of the Arduino’s analog input pins, allowing it to read the sensor's voltage output.

3. Arduino Uno: The Arduino reads the analog signal from the MQ-3 sensor, which is proportional to the
alcohol level detected. The Arduino is programmed with a threshold value; if the signal from the sensor
exceeds this threshold, it activates the relay module.

4. Relay Module: The relay acts as a switch for the vehicle’s ignition system. One side of the relay connects to
an Arduino digital output pin, while the other connects to the ignition circuit. When the alcohol level is too
high, the relay disconnec ts the ignition, preventing engine start.

This setup creates a controlled circuit, effectively preventing intoxicated drivers from starting the vehicle.

IV.  RESULT

The alcohol detection and engine lock system effectively prevents the vehicle from starting if the driver has
consumed alcohol above a specified threshold. When the MQ-3 sensor detects alcohol in the driver’s breath, it
sends a signal to the Arduino Uno. If the detected alcohol level exceeds the programmed limit, the Arduino
activates the relay module, which disconnects the ignition system, locking the engine. The expected output is a
secure, immobilized vehicle whenever an intoxicated driver attempts to start it. This system thus promotes
safer driving practices and reduces the risk of accidents caused by impaired drivers.

Figure 3:
V. FUTURE SCOPE

The future scope of the alcohol detection and engine lock system includes enhancements to make it even more
effective and versatile. Integrating GPS and GSM modules could enable real-time alerts to authorities or family
members if an intoxicated person attempts to start the vehicle. Machine learning could further optimize
sensitivity to differentiate between driver and passenger alcohol levels. Additionally, the system could be
integrated into a vehicle’s security and monitoring network, allowing for remote access and data logging for
better insights into driver safety. These improvements could help the system become a standard feature in
modern vehicles, promoting widespread safer driving practices.

VI. CONCLUSION

The alcohol detection and engine lock system using Arduino Uno and the MQ-3 alcohol sensor is a reliable, cost-
effective solution for preventing drunk driving. By detecting alcohol levels in the driver's breath and disabling
the ignition if alcohol exceeds a set threshold, this system effectively reduces the likelihood of accidents caused
by impaired drivers. Its straightforward design, based on widely available components, makes it practical for
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integration into various vehicles. Overall, this project demonstrates a significant step toward enhancing road

safety, promoting responsible driving, and potentially saving lives by preventing intoxicated drivers from
operating their vehicles.
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