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Abstract: Road accidents caused by drunk driving are a major public safety concern worldwide. The Alcohol Sense
Engine Locking System is designed to prevent such incidents by detecting alcohol levels in a driver’s breath and
automatically disabling the vehicle’s ignition system if alcohol is detected beyond a safe limit. The system uses an MQ-
3 alcohol sensor to measure the presence of alcohol from the driver’s breath.

The sensor output is processed by a microcontroller such as Arduino Uno, which compares the detected value with a
preset threshold level. If the alcohol concentration exceeds the permissible limit, the controller activates a relay module
that locks the engine ignition system and triggers an alert through a buzzer and display unit. If no alcohol is detected, the
engine is allowed to start normally

This system enhances road safety by preventing intoxicated individuals from operating vehicles. It is cost effective,
reliable, and suitable for integration into modern vehicles as a preventive safety mechanism.

Keywords: Sensors, Real-Time Monitoring, Safety,
I INTRODUCTION

Road safety has become a major concern due to the increasing number of accidents caused by drunk driving. Alcohol
consumption negatively affects a driver’s concentration, reflexes, vision, and decision-making ability, making vehicle
operation dangerous. Even with strict laws and penalties, preventing intoxicated individuals from driving remains a
challenge.

To enhance vehicle safety, modern technology focuses on preventive systems that can automatically stop a vehicle from
being driven by a person under the influence of alcohol. The Alcohol Sense Engine Locking System is an intelligent
safety mechanism designed to detect alcohol in a driver’s breath and prevent the engine from starting if the alcohol level
exceeds a safe threshold.

This system uses an alcohol gas sensor such as the MQ-3 Alcohol Sensor to measure alcohol concentration. The sensor
data is processed by a microcontroller like the Arduino Uno, which controls the vehicle ignition system through a relay
module. If alcohol is detected beyond the permissible limit, the engine is automatically locked and warning alerts are
generated. If no alcohol is detected, the vehicle operates normally.

The proposed system is cost-effective, reliable, and suitable for integration into automobiles to improve road safety and
reduce alcohol-related accidents.

II. SCOPE OF THE PROJECT

The Alcohol Sense Engine Locking System focuses on improving vehicle safety by preventing drunk driving through
automated alcohol detection and engine control. The project involves designing and developing a prototype that can sense
alcohol from a driver’s breath and restrict the ignition system when the detected level exceeds a safe threshold.

The system includes alcohol sensing, signal processing, engine locking control, and driver alert mechanisms. It uses
embedded hardware platforms such as Arduino Uno and gas detection modules like the MQ-3 Alcohol Sensor for
implementation and testing. This project is suitable for:

1] Integration into automobiles as a preventive safety feature

2] Use in public and commercial transport vehicles

3] Enhancement with IoT, GPS, and GSM-based monitoring systems

4] Further research in intelligent transportation and automotive safety
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5] The scope also includes system testing, performance evaluation, and future expansion with advanced sensors and smart
vehicle technologies

II1. METHODOLOGY

The development of the Alcohol Sense Engine Locking System begins with designing the overall system architecture,
which includes alcohol detection, signal processing, ignition control, and alert mechanisms. Suitable hardware
components are selected to ensure reliable operation. An alcohol sensing module such as the MQ-3 Alcohol Sensor is
used to detect alcohol concentration from the driver’s breath, and a microcontroller like the Arduino Uno is chosen to
process the sensor data and control the system. The hardware implementation involves assembling and interfacing all
components, including the alcohol sensor, microcontroller, relay module, display unit, buzzer, and power supply circuit.

The sensor is positioned near the driver’s area to capture breath samples accurately. The relay module is connected to the
vehicle’s ignition system so that engine operation can be controlled automatically based on alcohol detection. Embedded
software is then developed to read sensor signals, convert them into measurable values, and compare them with a
predefined safe threshold. Based on the analysis, the controller either enables or disables the ignition system and activates
warning alerts when necessary. After integrating hardware and software modules, the system is tested and calibrated
under different alcohol levels to ensure accuracy, reliability, and effective performance

Iv. DESIGN OF ALCOHOL SENSE ENGINE LOCKING SYSTEM

Signal processing
Signal processing is the step where raw data from the alcohol sensor is cleaned, analyzed, and converted into meaningful
information that the system can use for decision-making.

Threshold comparison

Threshold comparison is the process of evaluating data, metrics, or signals against a predefined limit (the threshold) to
determine if they exceed, fall below, or match a specific constraint. This technique is used to trigger alerts, filter data,
classify images, or determine operational status (e.g., ON/OFF, PASS/FAIL).

Decision making

Decision making is the cognitive process of selecting a course of action from multiple alternatives by identifying goals,
gathering information, and evaluating risks. It involves a structured, 7-step process—identifying the decision, gathering
information, analyzing alternatives, weighing evidence, choosing, acting, and reviewing—to ensure rational, effective
outcomes.

Alert system control

Alert system control involves centralized hardware and software—such as ATI Systems' REACT5000 or C-DOT's CAP-
based platform—that manages, monitors, and activates emergency notifications. These systems enable real-time, multi-
channel alerts (SMS, sirens, radio) for security, disasters, and industrial safety via local consoles or remote, cloud-based
interfaces.

Display interface
Display management covers tools and techniques for controlling computer monitors or, more commonly, managing
commercial displays (screens/IFPs) remotely over networks. It includes adjusting settings (brightness, input), power
scheduling, firmware updates, and broadcasting messages using software like BenQ DMS, Newline, AVer, or Dell
Display Manager

Power management

Power management optimizes energy consumption in electronic systems, buildings, and devices to extend battery life,
reduce operational costs, and improve system reliability. It utilizes hardware components like PMICs (Power
Management ICs), software, and intelligent algorithms to monitor, control, and reduce power usage.

System monitoring

System monitoring in alcohol sensors, typically using MQ-3 sensors, involves continuous, real-time detection of alcohol
concentration in a driver's breath, often integrated with Arduino and IoT modules. When levels exceed a set threshold,
the system triggers alerts, shuts down the engine, and sends location data via GPS/GSM
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Engine locking unit

An engine locking unit is a security device designed to prevent vehicle theft or unauthorized use by immobilizing the
engine via a remote, smartphone app, or alcohol sensor. These systems, such as 2.4GHz immobilizers, are typically
installed inline with the ignition circuit to cut power. Key types include anti-hijacking systems, GPS-based immobilizers,
and drunk-driving prevention units

Engine start prevention

Engine start prevention techniques include security measures like immobilizers, fuel pump disablers, or hidden ignition
switches (relays) to stop unauthorized use. For mechanical or cold-start protection, methods include using block heaters,
ensuring proper oil pressure, and allowing 30-60 seconds for oil circulation before high-RPM driving.

Safety interlocking

Alcohol sensor safety interlocks are vehicle-based breath analyzer systems that prevent a car from starting if the driver’s
blood alcohol content (BAC) exceeds a set limit. Using sensors like MQ3 or fuel cells, the device, often connected to the
ignition, requires a breath sample, logs data, and may require "rolling retests" during operation. A safety interlock is a
mechanical, electrical, or electronic device designed to prevent machinery from operating unless specific safety
conditions are met, such as guards being closed or hazardous areas being clear. They protect personnel by automatically
stopping machinery or preventing startup when safety, such as access doors, is compromised.

Power supply unit

An alcohol detector, particularly those using common MQ-3 sensors, requires a stable 5V DC power supply capable of
providing at least 150mA-200mA, as the internal heater consumes significant power. Common power sources include a
5V USB adapter, a 9V battery with a voltage regulator (like LM7805), or direct 5V output from a microcontroller like a
unit of alcohol is a standardized, scientific measure of the amount of pure alcohol in a drink, defined in the UK as 10
milliliters (ml) or 8 grams (g) of pure alcohol. It represents roughly the amount of alcohol an average adult body can
process in one hour.

Power source provision

power source provision involves delivering electrical energy to devices or grids, utilizing sources like generators,
batteries, solar PV, and utility grids (AC/DC). It includes selecting the right power supply (linear/switched), considering
voltage stability, power capacity, and safety standards to ensure reliable operation in industrial, commercial, or residential
contexts.

Over voltage protection

Overvoltage protection (OVP) acts as a critical safeguard against damage from excessive voltage spikes, surges, and
electrical transients caused by lightning, switching operations, or faults. By monitoring voltage levels, OVP devices—
such as surge arresters, Zener diodes, and varistors—Ilimit or clamp voltage to safe levels, protecting connected, sensitive
electronic equipment.

Power indication

Power indicators on MQ-3 alcohol sensor modules are typically red or green onboard LEDs that illuminate when the
sensor receives a +5V VCC supply, confirming the module is active. A separate, often yellow or red, "status" or "signal"
LED flashes to indicate alcohol detection or when the threshold is reached.

Control system

An alcohol-sensing engine ignition control system uses an MQ-3 sensor to detect alcohol in the driver’s breath, interacting
with an Arduino microcontroller to immediately lock the ignition system and stop the engine if alcohol levels exceed a
set threshold. This prevents drunk driving by disabling the car, often alerting authorities via GPS/GSM.

Display unit

Liquid Crystal Display (LCD) is the primary display unit used in alcohol-sensing engine locking systems to provide real-
time status updates to the driver. It displays alcohol concentration levels (e.g., BAC) and system messages, such as
"Alcohol Detected" or "Engine Locked," alongside, in some designs, GPS coordinates.
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Fig. 3.2.3 :Embedded Systems

V. WORKING

Figure 4.1(d) :Complete Circuit Connection Diagram

Operation of circuit:

The alcohol sense engine locking system operates as an intelligent safety mechanism designed to prevent a vehicle from
starting when the driver is under the influence of alcohol. The system continuously monitors the driver’s breath using an
alcohol gas sensor installed near the steering area. When the ignition is turned on, the sensing unit becomes active and
begins sampling the surrounding air. The captured breath sample is analyzed to determine the alcohol concentration level.
This ensures that the driver’s condition is checked before engine operation is permitted. The sensing process begins with
the alcohol sensor detecting ethanol vapors present in human breath. Alcohol molecules alter the electrical resistance of
the sensor’s sensitive layer. This resistance change produces a small analog voltage that corresponds to alcohol
concentration. Higher alcohol levels create larger variations in the sensor output. The sensor therefore converts chemical
presence into an electrical signal that can be processed electronically.

The analog signal generated by the sensor is not directly suitable for decision making. It is first sent to a signal
conditioning circuit that stabilizes and filters noise. This stage ensures accurate and reliable readings by removing
fluctuations. The cleaned signal is then forwarded to the microcontroller’s analog input. Proper signal conditioning
improves precision and prevents false triggering of the locking system. The microcontroller acts as the brain of the system
and continuously reads the sensor values. It converts the analog signal into digital form using an internal analog to digital
converter. The digital data is then compared with predefined threshold values stored in memory. These thresholds
represent the maximum permissible alcohol limit. Real-time processing allows quick and accurate evaluation of the
driver’s state.

If the detected alcohol level is below the preset threshold, the system permits engine ignition. The microcontroller
activates a relay or electronic switch connected to the ignition circuit. This completes the electrical path required to start
the engine. A status indicator such as an LED or display may show that the driver is fit to drive. The system therefore
functions transparently without affecting normal vehicle operation.

The power supply unit ensures stable operation of all electronic components. It converts the vehicle battery voltage into
regulated levels required by sensors and controllers. Protection circuits prevent damage from voltage spikes and reverse
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polarity. Reliable power management ensures the system works consistently under different driving conditions. Energy
efficiency is also maintained for long-term use. Overall, the alcohol sense engine locking system operates through
sensing, processing, decision-making, and control stages. It automatically evaluates the driver’s sobriety before allowing
vehicle operation.

By combining sensors, embedded control, and electromechanical locking, it enhances road safety. The automated
workflow minimizes human intervention and error. This makes the system an effective preventive solution against
alcohol-related accidents.

The power supply unit ensures stable operation of all electronic components. It converts the vehicle battery voltage into
regulated levels required by sensors and controllers. Protection circuits prevent damage from voltage spikes and reverse
polarity. Reliable power management ensures the system works consistently under different driving conditions. Energy
efficiency is also maintained for long-term use. Overall, the alcohol sense engine locking system operates through
sensing, processing, decision-making, and control stages. It automatically evaluates the driver’s sobriety before allowing
vehicle operation. By combining sensors, embedded control, and electromechanical locking, it enhances road safety. The
automated workflow minimizes human intervention and error. This makes the system an effective preventive solution
against alcohol-related accidents.

VI APPLICATIONS

1. Road Safety & Accident Prevention
e Prevents drunk driving by locking the engine if alcohol is detected.
e Reduces road accidents caused by intoxicated drivers.
e  Useful in both private and commercial vehicles.
2. Public Transport Systems
e Installed in buses, taxis, and autos.
e  Ensures drivers are sober before starting the vehicle.
e  Protects passengers and improves trust in transport services.
3. Industrial & Heavy Vehicles
e  Used in trucks, cranes, and construction vehicles.
e Prevents operation of heavy machinery under the influence of alcohol.
e Helps avoid workplace accidents.
4. School & College Transport
o Installed in school buses for student safety.
e  Ensures drivers are alcohol-free before transporting children.
5. Law Enforcement & Government Vehicles
e Used in police and government fleets.
e Helps enforce strict discipline among drivers.
e  Supports road safety regulations.
6. Fleet Management Systems
e Integrated with IoT and GPS systems.
e Allows companies to monitor driver behavior remotely.
e Sends alerts if alcohol is detected.
7. Smart Vehicle Systems (IoT-Based)
e Can be connected with mobile apps or cloud systems.
e Sends real-time data and notifications.
e  Part of smart transportation and automation technologies.
8. Corporate & Company Vehicles
e Ensures employees follow safety rules.
e Reduces liability and improves company safety standards.
9. Personal Vehicle Safety
e Installed in personal cars for self-safety.
e Helpful for families to ensure responsible driving.
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VIIL. CONCLUSION

The developed alcohol sense engine locking system successfully detected the presence of alcohol in the driver’s breath
using an MQ-series alcohol gas sensor. During testing, the sensor responded accurately to ethanol vapors by producing
measurable electrical signals. These signals varied according to alcohol concentration levels, confirming reliable sensing
performance. The detection process worked consistently under controlled test conditions. This validated the effectiveness
of the alcohol sensing unit. The processing unit built around the NodeMCU ESP8266 efficiently handled signal
conversion and decision-making tasks.

Analog sensor outputs were converted into digital values and compared with predefined threshold limits. The controller
executed this evaluation rapidly without noticeable delay. Accurate threshold comparison ensured dependable
identification of intoxicated and sober states. The embedded control system performed reliably throughout experiments.
The engine control mechanism operated correctly based on the processed results. When alcohol concentration exceeded
the safe limit, the relay module disabled the ignition circuit instantly. The engine failed to start despite ignition attempts,
proving the locking feature’s effectiveness. Conversely, when alcohol was not detected, the system allowed normal
engine starting.

This demonstrated correct conditional control of vehicle operation. The alert and indication system also functioned
effectively during trials. Audio buzzers and visual indicators activated immediately when unsafe alcohol levels were
detected. These alerts clearly informed the user about the reason for engine lock. Proper notification improved
transparency and user awareness. The warning mechanism supported the safety objective of the project.

Overall system integration and performance were validated through repeated testing. All hardware modules worked
together without communication errors or instability. The regulated power supply ensured consistent operation of sensors,
controller, and relay circuits. The prototype achieved its intended goal of preventing drunk driving. The project
demonstrated technical feasibility and practical usefulness in vehicle safety applications.
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