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ABSTRACT  
Drunk driving is one of the leading causes of road accidents worldwide, resulting in severe 
injuries, fatalities, and significant economic losses. Alcohol consumption affects a driver’s 
ability to make decisions, slows reaction time, and reduces overall vehicle control, thereby 
increasing the risk of accidents. According to global road safety reports from organizations such 
as the World Health Organization, alcohol-impaired driving contributes to a large percentage of 
traffic-related deaths each year. Therefore, developing an effective technological solution to 
detect alcohol consumption before driving is essential for improving road safety and preventing 
accidents. This paper presents the design and implementation of a real-time alcohol detection 
and alert system using an embedded microcontroller platform. The proposed system is 
developed using the Arduino Uno integrated with the MQ-3 Alcohol Sensor to detect alcohol 
concentration in the driver’s breath. The MQ-3 sensor continuously monitors alcohol vapors 
present in the surrounding air and produces an analog voltage signal proportional to the detected 
alcohol level. This signal is transmitted to the Arduino Uno, which processes the sensor data 
and compares it with a predefined threshold value programmed into the system. When the 
detected alcohol concentration exceeds the permissible limit, the Arduino controller activates 
an audible alert using a buzzer to warn the user about the presence of alcohol. The alert 
mechanism provides immediate feedback and helps prevent intoxicated individuals from 
operating the vehicle. The prototype system is developed using simple and cost-effective 
hardware components including the Arduino Uno, MQ-3 alcohol sensor, buzzer, breadboard, 
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and jumper wires, making it suitable for low-cost implementation and easy deployment. 
Experimental testing demonstrates that the system is capable of detecting alcohol vapors 
effectively and generating alert signals with minimal delay. The proposed system offers a 
reliable, economical, and easy-to-implement solution for improving vehicle safety.   
Keywords: Alcohol Detection, Drunk Driving Prevention, Arduino Uno, MQ-3 Sensor, 
Embedded Systems, Vehicle Safety, Buzzer Alert System  
  
1. INTRODUCTION  
Drunk driving is one of the major causes of road accidents worldwide, resulting in severe 
injuries, loss of life, and significant economic damage. Alcohol consumption negatively affects 
a driver’s ability to operate a vehicle safely by impairing judgment, slowing reaction time, and 
reducing concentration. These impairments greatly increase the likelihood of accidents and 
endanger not only the driver but also passengers, pedestrians, and other road users. Despite 
strict traffic regulations and law enforcement efforts, alcohol-impaired driving continues to be 
a serious public safety issue in many countries.  
According to the, a large percentage of global road traffic fatalities are associated with alcohol 
consumption. In many developing countries, limited monitoring systems and insufficient 
enforcement make it difficult to prevent intoxicated drivers from operating vehicles. Traditional 
methods such as roadside breath analyzers and manual police checks are helpful but not always 
effective, as they depend heavily on human supervision and are limited to specific checkpoints. 
Drivers who avoid these checkpoints can still operate vehicles under the influence of alcohol, 
increasing the risk of accidents.  
With the rapid advancement of embedded systems, microcontroller technology, and 
sensorbased monitoring, intelligent safety systems can now be integrated directly into vehicles 
to address this issue. Embedded systems allow real-time data collection, processing, and 
automated decision-making, making them suitable for safety-critical applications. Alcohol 
sensors can detect alcohol vapors present in the driver’s breath and generate electrical signals 
proportional to the alcohol concentration. When integrated with a microcontroller, this 
technology can provide a reliable mechanism for detecting alcohol consumption before or 
during vehicle operation.  
This project proposes the design and implementation of an alcohol detection and alert system 
based on the Arduino Uno and the MQ-3 Alcohol Sensor. The MQ-3 sensor is capable of 
detecting alcohol vapors in the surrounding air and producing an analog output signal 
corresponding to the alcohol concentration level. The Arduino Uno serves as the central control 
unit that reads the sensor data, processes the information, and compares it with a predefined 
threshold value programmed in the system.  
When the detected alcohol concentration exceeds the permissible threshold level, the system 
activates an audible alert using a buzzer to warn the driver about the presence of alcohol. This 
immediate alert mechanism helps prevent intoxicated individuals from operating a vehicle and 
encourages safer driving behavior. The prototype system is designed using simple and 
costeffective components such as the Arduino Uno, MQ-3 alcohol sensor, buzzer, breadboard, 
and jumper wires, making it easy to implement and suitable for experimental and practical 
applications.  
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The proposed system aims to provide a low-cost and efficient solution for reducing 
alcoholrelated accidents. By incorporating real-time alcohol detection technology into vehicles, 
the system can enhance road safety and support efforts to prevent drunk driving incidents. In 
the future, the system can be further improved by integrating additional features such as 
relaybased engine locking mechanisms, GSM-based alert notifications, and IoT-based 
monitoring systems for more advanced vehicle safety applications.  
2.Problem Statement  
Drunk driving is one of the major causes of road accidents worldwide, leading to serious 
injuries, loss of life, and property damage. Alcohol consumption affects a driver’s judgment, 
reaction time, and ability to control a vehicle safely, increasing the risk of accidents. Existing 
prevention methods such as roadside breath analyzer tests rely mainly on manual inspection by 
traffic authorities and cannot monitor every driver continuously. As a result, many intoxicated 
drivers may operate vehicles without being detected. In addition, most vehicles do not include 
built-in alcohol detection systems that can identify alcohol consumption before the driver starts 
operating the vehicle. Although some modern vehicles use advanced safety systems such as 
ignition interlock devices, these systems are expensive and not widely available for low-cost 
vehicles, especially in developing countries. Therefore, there is a strong need for a simple, 
reliable, and affordable embedded system that can detect alcohol levels in real time and alert 
the driver when alcohol is detected. Such a system can help prevent drunk driving and improve 
overall road safety.  
3. Existing System    
The existing methods used to control drunk driving mainly rely on manual inspection and law 
enforcement practices. Traffic police commonly use portable breath analyzers to measure the 
alcohol level of drivers during roadside inspections. Although this method can identify 
intoxicated drivers in some situations, it is not a continuous monitoring system and depends 
entirely on human supervision and enforcement. As a result, many drivers may avoid these 
checkpoints and continue to operate vehicles under the influence of alcohol.  
According to the World Health Organization, alcohol-impaired driving remains one of the 
leading causes of road traffic accidents worldwide. Many accidents occur because drivers 
operate vehicles after consuming alcohol without being detected by authorities. Existing 
prevention systems do not provide automatic monitoring inside the vehicle before ignition, 
which allows intoxicated drivers to start and operate vehicles without restriction.  
Traditional vehicle systems generally do not include built-in alcohol detection mechanisms. 
Once a driver consumes alcohol and starts the vehicle, there is no automated safety system to 
prevent engine operation. Manual checking methods cannot cover all vehicles at all times, and 
therefore a large number of intoxicated drivers remain undetected on the road.  
Although some modern vehicles integrate ignition interlock systems that require breath analysis 
before starting the engine, these systems are expensive and not widely available in developing 
countries. Additionally, many existing solutions lack affordability, easy installation, and 
compatibility with low-cost vehicles.  
Therefore, the existing systems fail to provide continuous alcohol monitoring, automatic 
detection before vehicle start, immediate alert mechanisms, and low-cost embedded 
implementation. These limitations create a strong need for a cost-effective and real-time alcohol 
detection system using embedded technology to prevent drunk driving and improve road safety.  



International Journal of Innovation Studies 10 (1) (2026) 

 

 680 

5 .METHODOLOGY & ARCHITECTURE  
The proposed alcohol detection system is designed to prevent drunk driving by automatically 
detecting alcohol concentration in the driver’s breath and generating an immediate alert. The 
system overcomes the limitations of manual inspection methods by providing real-time 
monitoring using an embedded microcontroller platform.  
The architecture of the proposed system is centered around the Arduino Uno, which acts as the 
main control unit. It continuously receives input from the MQ-3 Alcohol Sensor and processes 
the data to determine whether the alcohol concentration exceeds the predefined threshold level.  
The overall working of the system is divided into the following functional modules. Figure 5.1: 
Represent working methodology shows working methodology  
  
  

  
Figure 5.1: Represent working methodology  
   
Advantages of the Proposed Alcohol Detection System  
The proposed alcohol detection system offers several advantages over traditional manual 
inspection methods and standalone breath analyzers. The key benefits are outlined below:  

• Integrates real-time alcohol detection and automatic alert generation into a compact embedded 
system.  
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• Provides immediate audible warning using a buzzer when alcohol concentration exceeds the 
predefined threshold level.  

• Continuously monitors alcohol presence, unlike manual roadside checking methods.  
• Low-cost implementation using Arduino Uno and MQ-3 Alcohol Sensor.  
• Simple circuit design using breadboard and jumper wires, making it easy to install and maintain.  
• Fast response time due to direct sensor-to-microcontroller processing.  
• Reduces dependency on manual traffic enforcement by introducing automated detection inside 

the vehicle.  
• Compact and energy-efficient embedded architecture suitable for vehicle integration.  
• Can be easily upgraded in the future with engine locking relay, GSM alert, or IoT-based 

monitoring.  
The proposed system effectively addresses the limitations of traditional drunk-driving 
prevention methods by providing a smart, affordable, and automated alcohol detection solution. 
It improves road safety by enabling real-time monitoring and immediate alert generation, 
making it suitable for practical vehicle safety applications.  
  
Input Design  
The proposed alcohol detection system integrates real-time alcohol sensing and signal 
processing to prevent drunk driving. The system input design is mainly divided into two 
primary modules: Alcohol Sensing Input and Power Input Module.  
  
Alcohol Sensing Input Module  
The alcohol sensing input module is responsible for detecting alcohol concentration in the 
driver’s breath.  
The system uses the MQ-3 Alcohol Sensor as the primary sensing device. The sensor 
continuously monitors alcohol vapors in the surrounding air and produces an analog voltage 
output proportional to the detected alcohol level.  
This analog signal is transmitted to the analog input pin of the Arduino Uno for further 
processing.  
The Arduino evaluates the received signal based on a predefined threshold value programmed 
into the system. If the detected alcohol concentration exceeds the safe limit, it is interpreted as 
intoxication.  
 Power Input Module  
The power input module ensures stable and reliable operation of the system components.  
A regulated 5V power supply is provided to:  
• Arduino Uno  
• MQ-3 Alcohol Sensor  
• Buzzer  
Proper voltage regulation ensures accurate sensor readings and stable microcontroller 
performance.  
 Input Processing Summary  
All input signals are processed in real time by the Arduino-based embedded system. The analog 
signal from the MQ-3 sensor is continuously monitored and compared with the threshold value.  
If alcohol level:  
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• Below threshold → System continues monitoring  
• Above threshold → Alert output is activated  
The input design ensures: • Continuous alcohol monitoring  
• Fast response time  
• Reliable embedded processing  
• Low-cost implementation  

   
Figure 5.2.  given below illustrates the Proposed System Architecture shows system architecture  
 

  
Figure 5.2.  Proposed System Architecture 
Input Design  
The proposed alcohol detection and alert system processes real-time sensor input to determine 
whether the driver has consumed alcohol. The primary input to the system is the alcohol vapor 
detected from the driver’s breath. The system uses the MQ-3 Alcohol Sensor to continuously 
monitor the surrounding air for alcohol concentration. The sensor generates an analog voltage 
output proportional to the detected alcohol level. This analog signal is transmitted to the 
Arduino Uno through its analog input pin.  
The Arduino reads the sensor value at regular intervals and compares it with a predefined 
threshold value programmed into the system. If the detected alcohol level exceeds the threshold 
limit, the system interprets the condition as intoxication. If the value remains below the 
threshold, the system continues monitoring without triggering any alert.  
In addition to the alcohol sensing input, the system requires a stable power input for reliable 
operation. A regulated 5V power supply is provided to the Arduino, the MQ-3 sensor, and the 
buzzer to ensure accurate sensor readings and consistent performance.  
To enhance reliability, the embedded firmware processes incoming sensor values in real time 
and applies simple filtering techniques such as short delays and repeated readings to minimize 
noise or temporary fluctuations. This input design ensures continuous monitoring, accurate 
detection, and stable system performance in real-world conditions.  
Implementation  
The proposed alcohol detection and alert system is implemented using Embedded C/C++ 
programming on the Arduino platform. The Arduino IDE is used for writing, compiling, and 
uploading the firmware to the Arduino Uno. The system integrates alcohol sensing and alert 
generation into a compact embedded solution for real-time monitoring.  
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Arduino Firmware Implementation  
The Arduino Uno functions as the central control unit of the system. It continuously reads 
analog input signals from the MQ-3 Alcohol Sensor and processes the data based on predefined 
threshold logic. The firmware is programmed to compare the incoming sensor value with a 
calibrated limit to determine whether alcohol is detected.  
The program structure includes initialization, continuous sensor monitoring inside the loop 
function, threshold comparison, and alert activation.  
Alcohol Detection Logic  
The alcohol detection logic is based on analog value comparison. The MQ-3 sensor produces a 
voltage proportional to the alcohol concentration in the surrounding air. The Arduino reads this 
analog value using its ADC (Analog-to-Digital Converter).  
If the sensor reading exceeds the predefined threshold value:  
• The system identifies the condition as intoxication.  
• The buzzer alert is activated.  
If the reading remains below the threshold:  
• The system continues monitoring.  
• No alert is triggered.  
Basic delay and averaging techniques are implemented to reduce noise and prevent false 
triggering due to temporary fluctuations.  
Alert Mechanism  
A buzzer is connected to a digital output pin of the Arduino. When alcohol is detected above 
the safe limit, the Arduino sends a HIGH signal to the buzzer pin, activating an audible warning 
alert. The buzzer remains active until the alcohol level drops below the threshold.  
Circuit Implementation  
The system components are connected using a breadboard and jumper wires. The MQ-3 sensor 
is connected to:  
• VCC → 5V  
• GND → Ground  
• AOUT → Arduino Analog Pin (e.g., A0)  
The buzzer is connected to a digital output pin (e.g., D8) and ground.  
Power Management  
A regulated 5V power supply is used to power the Arduino, MQ-3 sensor, and buzzer. Stable 
voltage ensures accurate sensor readings and reliable system performance.  
System Performance  
The implemented system demonstrates:  
• Real-time alcohol monitoring  
• Fast response time  
• Reliable buzzer alert activation  
• Low-cost embedded implementation  
The prototype successfully detects alcohol vapors and provides immediate warning signals, 
making it suitable for vehicle safety applications. The system can be further enhanced by 
integrating relay-based engine locking or GSM-based alert mechanisms in future versions.  
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Testing  
Alcohol Detection and Alert System  
The proposed alcohol detection and alert system is evaluated through unit testing, integration 
testing, performance testing, and user acceptance testing to ensure reliability, accuracy, and real-
time responsiveness under practical conditions.  
  
1. Unit Testing  
Unit testing is performed on individual hardware and software components before full system 
integration.  

• MQ-3 sensor alcohol detection response  
• Analog value reading accuracy of Arduino  
• Threshold comparison logic verification  
• Buzzer activation and deactivation response  
• Stability of 5V power supply  

Each component is tested independently with the Arduino Uno to ensure correct operation and 
eliminate hardware or firmware errors.  
2. Integration Testing  
Integration testing verifies the coordinated operation of all connected modules.  

• Alcohol vapor detection triggers buzzer alert  
• Sensor readings correctly processed by Arduino  
• Threshold logic properly distinguishes normal and intoxicated conditions  
• Buzzer remains active when alcohol level is high  
• System returns to monitoring mode when alcohol level drops  

This testing ensures proper signal flow between the MQ-3 Alcohol Sensor, Arduino controller, 
and buzzer.  
3. Performance Testing  
Performance testing evaluates system behavior under simulated real-world conditions.  

• Response time between alcohol detection and buzzer activation  
• Stability of sensor readings under continuous operation  
• Accuracy of threshold detection  
• System performance under varying environmental conditions  
• Power consumption and voltage stability  

The objective is to confirm fast response, reliable detection, and efficient power usage during 
continuous monitoring.  
4. User Acceptance Testing (UAT)  
User acceptance testing evaluates the practicality and effectiveness of the system from a user 
perspective.  

• Ease of system installation and operation  
• Clarity and audibility of buzzer alert  
• Reliability of alcohol detection  
• System response under repeated testing  

Feedback is used to fine-tune threshold levels and improve overall responsiveness.  
Testing Metrics  
The system performance is evaluated using the following metrics:  
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• Alcohol detection accuracy  
• Alert response time  
• False triggering rate  
• System stability during continuous operation  
• Power efficiency  

Any errors identified during testing are logged and corrected through iterative firmware 
adjustments to enhance system reliability and real-world applicability.  
  
6.CONCLUSION  
In this project, an embedded alcohol detection and alert system has been successfully designed 
and implemented to reduce drunk driving incidents and improve vehicle safety. The proposed 
system integrates the Arduino Uno with the MQ-3 Alcohol Sensor and a buzzer-based alert 
mechanism to provide real-time alcohol monitoring.  
The system continuously detects alcohol vapors from the driver’s breath and compares the 
sensor readings with a predefined threshold value. When the detected alcohol concentration 
exceeds the safe limit, the Arduino activates an audible buzzer alert to warn the user. This 
immediate response mechanism helps prevent intoxicated individuals from operating vehicles.  
The developed system is low-cost, simple to implement, and easy to operate. It uses minimal 
hardware components such as Arduino, MQ-3 sensor, buzzer, breadboard, and jumper wires, 
making it suitable for prototype and practical vehicle safety applications. Testing results 
demonstrate reliable alcohol detection, fast response time, and stable system performance under 
continuous operation.  
Overall, the proposed alcohol detection system provides an efficient and affordable solution for 
enhancing road safety. With future enhancements such as relay-based engine locking, GSM-
based alert notification, IoT integration, and cloud-based data logging, the system can be 
extended into a more advanced and commercially viable drunk-driving prevention solution.  
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