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Abstract 

The Alcohol Detection Device Project aims to create an alcohol detection device that can accurately 
measure the alcohol concentration in a driver’s blood while operating a vehicle. Alcohol-impaired 
driving poses a significant threat to road safety worldwide. The device aims to enhance road safety, 
reduce accidents, and save lives. Public Health Impact by promoting responsible driving habits, the 
device contributes to public health by minimizing the negative consequences of alcohol-related 
accidents. National Security and Productivity by decreasing the incidence of alcohol-related accidents 
enhances national security and productivity by reducing the economic burden associated with such 
incidents. In conclusion, the integration of an advanced alcohol detection device, utilizing equipment 
like the MQ-3 sensor, has the potential to transform road safety practices, save lives, and create a more 
responsible driving culture. By leveraging technological advancements to tackle the pressing issue of 
drunk driving, this innovation can bring about significant benefits for individuals, communities, and 
countries on a broader scale. This research document delves into the utilization of the MQ-3 alcohol 
detection tool at the side of synthetic intelligence for real-time monitoring of alcohol stages in drivers 
at the same time as driving. With a focus on enhancing street protection and mitigating dangers related 
to inebriated using, the look at explores the combination of advanced sensor era and AI algorithms in 
vehicles. 
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INTRODUCTION 

In a technology where avenue safety is a paramount subject, the improvement and implementation 
of superior technology to prevent drunk driving have become increasingly vital. The proposed mission 
goal is to create a modern alcohol detection tool that could appropriately degree the alcohol awareness 
in a motive force’s blood whilst operating a vehicle. 

 
The ubiquity of alcohol-impaired use incidents has underscored the urgent need for reliable and green 

gear to discourage and save you from such 
dangerous conduct. By integrating the 
contemporary sensor era with real-time tracking 
competencies, the alcohol detection device seeks to 
decorate avenue safety, reduce accidents, and in the 
long run keep lives [1–3]. 

 
Through the usage of state-of-the-art algorithms 

and sensor systems, the tool will analyze the motive 
force’s breath or touch in a non-intrusive manner to 
provide immediate and correct readings of the 
alcohol content of their bloodstream. This fact will 
be transmitted to a dashboard show, alerting the 
driver and doubtlessly activating safeguards to 
prevent the automobile from beginning or 
persevering with the operation. 
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Figure 1. Block Diagram of alcohol detection. 

 

By leveraging the energy of generation to come across and deter alcohol-impaired users, the 

undertaking targets to now not best shield male or woman drivers and passengers but additionally 

protect pedestrians and different road customers [4]. The ultimate intention of this initiative is to 

contribute to a safer, greater accountable riding subculture and mitigate the devastating effect of 

alcohol-related accidents on communities worldwide  

 

Block Diagram of the Overall Work 

Firstly, if the vehicle is in motion and alcohol is detected in the driver, the system gradually brings 

the car to a controlled halt, ensuring the safety of both the driver and other road users. Additionally, if 

the vehicle is stationary and alcohol is detected, the ignition remains disabled, preventing the driver 

from starting the vehicle [5]. 

 

Moreover, upon alcohol detection, an audible alert is activated to notify the driver of the detected 

alcohol presence, encouraging responsible behavior. Simultaneously, the system is configured to 

automatically send a notification to law enforcement agencies, enabling prompt intervention and 

enforcement of relevant regulations (Figure 1). 

 

Furthermore, in the event of a collision resulting in airbag deployment, the system triggers an 

immediate notification to healthcare services. This proactive approach ensures swift medical assistance 

for any potential injuries sustained during the accident, further enhancing overall safety measures. 

 

By integrating these features, our framework not only addresses the immediate risks associated with 

drunk driving but also facilitates rapid response mechanisms to mitigate potential accidents and ensure 

the well-being of all individuals involved [6]. 

 

HARDWARE COMPONENTS  

Alcohol Sensors 

Gas sensors called MQ-3 sensors are frequently used to measure the amount of alcohol vapor in the 

atmosphere. They are widely used in many different applications, including industrial safety equipment, 

vehicle safety systems, and breathalyzer devices [7].  

 

The semiconductor gas sensor that powers the MQ-3 sensor alters its conductivity when alcohol 

vapor is present. It is made up of a sensitive layer that is heated to a particular temperature and is made 

of tin dioxide (SnO2). Alcohol molecules alter the resistance of the sensor surface as they come into 

touch with it, producing a detectable electrical signal. MQ-3 sensors' low cost, and quick response time 

which will allow us to quickly take the reading of alcohol.  
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Microprocessor 

We have used NodeMCU, a popular open-source development board based on the ESP8266 

microcontroller. It features built-in Wi-Fi connectivity and a wide range of input/output pins, making it 

suitable for various IoT (Internet of Things) applications, including alcohol detection systems [8–12]. 

 

In an alcohol detection system, the NodeMCU ESP8266 can be utilized as the main controller to 

interface with sensors, process data, and communicate with other devices or servers over Wi-Fi. Here's 

a brief note on the NodeMCU ESP8266 used in an alcohol detection system: 

 

The NodeMCU ESP8266 serves as the central processing unit in our alcohol detection system. 

According to the code, following things will take place as follows:- Collecting of data from alcohol 

sensors, analyzing the sensor readings, and triggering appropriate actions based on predefined 

thresholds or rules. It can interface with alcohol sensors such as MQ-3 or MQ-135 to measure alcohol 

vapor concentration in the air [13–18]. 

 

With its built-in Wi-Fi capability, the NodeMCU ESP8266 can transmit sensor data to a remote server 

or cloud platform for further analysis or storage. This allows for real-time monitoring of alcohol levels 

in a specific environment, enabling prompt responses or alerts in case of abnormal readings, such as 

exceeding permissible alcohol limits (Figure 2). 

 

 
Figure 2. NodeMCU ESP8266. 
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WORKING 

1. Breath Analysis: The MQ-3 Gas sensor, with its sensing material comprising oxides, detects 

alcohol concentration in the user's breath. 

2. Data Transmission: Upon detection, the MQ-3 Gas sensor sends the concentration data of alcohol 

to the NodeMCU ESP8266 microcontroller 

3. Processing: The NodeMCU ESP8266 processes the received data to determine if the alcohol 

concentration exceeds a predetermined threshold [19–22]. 

4. Decision Making: If the alcohol concentration is above the threshold, the NodeMCU ESP8266 

initiates action 

5. Vehicle Control: Using the dual DC motor driver, the NodeMCU ESP8266 turns off the vehicle's 

engine, halting its operation to prevent potential risks associated with driving under the influence. 

6. Buzzer Activation: Simultaneously with the vehicle shutdown, the NodeMCU ESP8266 activates 

the buzzer to audibly indicate alcohol detection, alerting individuals in the vicinity to the 

situation. 

7. Safety Measures: The combined action of shutting down the vehicle and activating the buzzer 

ensures immediate intervention and alerts surrounding individuals to the presence of alcohol, 

promoting responsible and safe driving practices [23]. 

 

APPLICATION 

One of the significant challenges in addressing drunk driving is the recurrence of offenses among 

repeat offenders. Alcohol detection systems play a vital role in reducing recidivism rates by serving as 

a deterrent against repeated instances of drunk driving. Research indicates that the implementation of 

these systems correlates with a decrease in repeat DUI/DWI offenses, underscoring their effectiveness 

in modifying driving behavior and preventing recidivism [24–27]. 

 

Alcohol detection systems function by integrating breathalyzer tests into the vehicle's ignition 

process. Before starting the vehicle, the driver must blow into a breathalyzer device, which measures 

the blood alcohol concentration (BAC). If the BAC exceeds a predetermined threshold, the vehicle will 

not start, effectively preventing individuals from driving under the influence of alcohol. This proactive 

approach acts as a crucial barrier to intoxicated driving incidents. 

 

The system is easy to implement. It is cost-effective and efficient to be used in all kinds of 

automobiles. It can prove its utility in real-life scenarios by minimizing the chances of fatalities. The 

emergency contact listed can be informed and also the police personnel if the need arises if anyone is 

caught drunk driving [28–30]. 

 

FUTURE ENHANCEMENT 

Alcohol Detector Sensor 

The relentless march of progress in alcohol detection sensor technology heralds a new dawn, where 

safety, convenience, and accessibility converge harmoniously. This paper embarks on an odyssey 

through the realms of innovation, unveiling a tapestry of advancements poised to redefine the 

boundaries of vigilance. From the infinitesimal realm of heightened sensitivity, where the detection of 

trace alcohol becomes an art form, to the macrocosm of miniaturization, where sensors seamlessly 

integrate into the fabric of daily life, each stride represents a triumph of human ingenuity. Rapid 

detection emerges as the beacon of immediacy, illuminating the path toward real-time insights crucial 

for averting potential hazards. With wireless connectivity as the bridge, data flows effortlessly, enabling 

a symphony of analysis and action. Biometric integration emerges as the bastion of security, 

safeguarding against tampering and ensuring authenticity in every measurement. Meanwhile, the 

landscape of data analysis unfolds, offering insights into consumption patterns and empowering 

individuals to make informed choices. Smart alarms stand sentinel, a testament to proactive safety 

measures, while integration with vehicles forges a partnership between technology and responsibility, 

ensuring that the roads are traversed with sobriety as the guiding principle. At the forefront of 
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accessibility lies user-centric design, where interfaces are intuitive and inclusive, welcoming all into 

the fold of safety. Cost-effectiveness serves as the bedrock of democratization, ensuring that the benefits 

of technological progress are accessible to all, regardless of socioeconomic status. Together, these 

enhancements paint a vision of a future where safety is not just a priority but a way of life, where the 

journey towards progress is as important as the destination itself. 

 

Auto Side Parking 

In the ongoing battle against drunk driving incidents, the evolution of auto side parking systems 

unveils a promising frontier in vehicular safety. This paper elucidates a spectrum of future 

enhancements poised to fortify these systems with capabilities aimed at deterring individuals under the 

influence of alcohol from operating vehicles. From seamless integration of alcohol detection sensors to 

the implementation of biometric authentication methodologies, each enhancement represents a 

milestone in proactive prevention. Real-time monitoring imbues these systems with an acute awareness, 

enabling swift intervention upon detection of erratic driving behavior indicative of intoxication. 

Integration with law enforcement agencies fosters a collaborative approach, empowering authorities 

with timely information to intervene when necessary. Augmented by driver assistance features and 

education initiatives, these systems extend a lifeline to individuals, offering alternative transportation 

options and fostering awareness of the perils of drunk driving. Customizable settings underscore the 

empowerment of drivers, affording them the autonomy to tailor interventions to their preferences and 

needs. By synthesizing these enhancements, auto side parking systems transcend conventional 

paradigms, assuming a pivotal role in the collective effort to promote road safety and prevent the tragic 

consequences of impaired driving incidents. 

 

Driver Monitoring System 

As the imperative to mitigate drunk driving incidents grows ever more urgent, driver monitoring 

systems emerge as a beacon of promise, offering a proactive solution to safeguard roadways. This paper 

elucidates a visionary array of enhancements poised to elevate these systems into stalwart defenders 

against impaired driving. Leveraging cutting-edge biometric sensors and integrating state-of-the-art 

alcohol detection technology, these advancements promise heightened sensitivity and continuous 

surveillance of intoxication levels. Augmented by sophisticated machine learning algorithms, these 

systems evolve into predictive guardians, preempting risky behaviors before they escalate. Real-time 

alerts and intervention mechanisms stand ready to guide drivers towards safer alternatives in moments 

of vulnerability. Behavioral analysis techniques provide deeper insights into the subtleties of 

impairment, enabling tailored interventions that address individual needs. Integration with vehicle 

control systems enables swift action to mitigate risks and prevent accidents. Customizable settings 

empower drivers to personalize their monitoring experience, fostering a sense of accountability in 

promoting road safety. Robust data logging and reporting functionalities provide invaluable insights for 

targeted enforcement efforts. Collaboration with law enforcement agencies ensures seamless 

coordination, amplifying the efficacy of these systems in preventing drunk driving incidents. Upheld 

by stringent privacy protection measures, these enhancements strike a delicate balance between safety 

and individual rights. Through the integration of these advancements, driver monitoring systems emerge 

as indispensable allies in the fight against drunk driving, ushering in a future where roads are safer, and 

communities are protected. 

 

CONCLUSION 

In conclusion, our project represents a significant step forward in addressing the dual challenges of 

drunk driving and delayed accident response. By harnessing the capabilities of the MQ-3 Gas Sensor 

Module, NodeMCU ESP8266, and Motor Driver L298N, we've created a robust and integrated system 

that not only detects alcohol levels in real time but also initiates immediate communication with law 

enforcement or emergency services upon detecting intoxicated driving or accidents. 

This innovation holds the potential to revolutionize road safety, providing authorities with actionable 
data to intervene swiftly and effectively. By leveraging technology in this manner, we not only aim to 
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prevent accidents and save lives but also to foster a culture of responsible driving and accountability. 

 
As we move forward, we hope that this project catalyzes further advancements in road safety 

technology, ultimately contributing to a world where every journey is safe, secure, and free from the 
dangers of drunk driving. 

 
To sum up, our project is a big step forward in tackling the two problems of intoxicated driving and 

slow accident reaction times. We have developed a powerful and integrated system that not only detects 
alcohol levels in real-time but also immediately contacts law enforcement or emergency services upon 

detecting intoxicated driving or accidents. This is achieved by utilizing the capabilities of the MQ-3 
Gas Sensor Module, NodeMCU ESP8266, and Motor Driver L298N. This invention has the potential 

to completely transform traffic safety by giving law enforcement access to data that can be used to make 

timely and efficient interventions. By utilizing technology in this way, we hope to promote a culture of 
responsible driving and accountability in addition to preventing accidents and saving lives.  

 
Our aim is that as we proceed, this project will serve as a cornerstone for further advancements in 

road safety technology, ultimately leading to safer roads for everyone. We envision a future where our 
system is widely adopted, making a significant impact on reducing incidents of intoxicated driving and 

improving emergency response times. With continued refinement and implementation, our project has 
the potential to revolutionize the way we approach traffic safety and contribute to a world where every 

journey is not only efficient but also safe and secure.  
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