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Introduction/Background:

India is one of the most popular country in the world. A significant portion of India’s
population consists of youngsters, which is Considered the country’s strength
However, the increasing number of road accidents and drunk driving cases is a Major
concern. Most of the individuals involved in these accidents are young people Alcohol
consumption among youngsters is a key factor contributing to these Accidents. The
number of drunk driving cases has risen dramatically over the years. The death toll
due to road accidents, particularly those caused by drunk driving, has Increased. Road
safety has been deteriorating, with more accidents and fatalities occurring. Drunk
driving not only risks the life of the driver but also poses a danger to other Road users.
There is an urgent need for a solution to curb drunk driving and improve road safety.
The “Alcohol Detection and Power Locking System” aims to address these issues by
Preventing intoxicated individuals from driving. This system integrates technology to

enhance road safety and reduce road Accidents.
Objectives:

Objectives of the project work are.
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1. Todesign & develop a system that locks the engine or prevents the vehicle from
starting if Alcohol is detected.
2. To provide real-time feedback to the driver if their alcohol level exceeds the

Permissible limit.
Methodology:
The methodology adopted in the study is as follows.

» Breathalyzer to measure the alcohol levels in the driver’s breath using sensors
that detect alcohol.

» Involves installing an alcohol sensor in the vehicle that checks the driver’s
breath, and If alcohol is found, it stops the engine from starting.

» The methodology involves using an alcohol sensor to monitor the driver’s breath

and Giving immediate alerts if their alcohol level exceeds the safe limit.
Results:

The implementation of the Intelligent Alcohol Detection System in Automotive vehicles
has proven to be An effective measure in preventing Drunk driving and enhancing road
Safety. By integrating an MQ-2 alcohol Sensor with an Arduino microcontroller, The
system accurately detects alcohol Levels in the driver’s breath. If alcohol levels exceed
the predefined Threshold, the system immediately Disables the vehicle’s ignition using
a Relay module, ensuring that an Intoxicated driver is unable to start or Operate the
vehicle. This automated Intervention significantly reduces the Risk of accidents caused
by impaired Driving. In addition to vehicle immobilization, the system Is equipped with
GPS and GSM modules for real- Time monitoring. Upon detecting alcohol, an SMS
notification containing the vehicle’s Location is sent to pre-registered contacts as
Shown in figure, such as family members or law Enforcement authorities, ensuring

quick Intervention.
Conclusions:

In conclusion, this project demonstrates the practical application of smart technology
In automotive safety. The system provides a cost-effective, automated, and efficient
Solution for minimizing alcohol-related accidents. With further advancements and

Widespread adoption, this technology has the potential to make roads safer, save lives,
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And promote a culture of responsible driving. Future improvements could include Al-
Based driver Behaviour monitoring, advanced biometric authentication, and wireless

Connectivity for seamless integration with traffic enforcement agencies.
Project Outcome & Industry Relevance:

Outcome Summary: The primary outcome of the Intelligent Alcohol Detection System
project is the development of a technology that can detect alcohol levels in a driver’s
breath or behavior and prevent potential accidents due to impaired driving. The system
integrates advanced sensors, real-time monitoring, and automated vehicle control

mechanisms to:

o Detect alcohol levels: Using sensors like breathalyzers or eye-tracking cameras,

the system accurately detects alcohol consumption.

o Warn the driver: If alcohol is detected above a certain threshold, the system

alerts the driver with warnings (visual, auditory, or haptic).

o Preventive action: In more critical cases, the system can disable the engine or

take over control to prevent driving if alcohol levels exceed legal or safe limits.
Key Results:
o Safety enhancement: A significant reduction in alcohol-related accidents.
o Real-time operation: Constant monitoring and immediate response capability.

o Technological development: Integration of sensor technology, data analytics,

and embedded systems.

o Public health benefits: Reduction in fatalities and injuries caused by drunk

driving.
Industry Relevance:

1) Automotive Industry:
o Improved Vehicle Safety: The introduction of intelligent alcohol detection

aligns with the industry’s push toward enhancing vehicle safety features.
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The system would be compatible with modern cars and can be
incorporated into both existing and new models.

o Autonomous and Assisted Driving: With the rise of self-driving vehicles,
alcohol detection systems can be integrated into the broader context of
autonomous vehicle technology, ensuring that human drivers are not
impaired or incapable of taking over when needed.

o Regulatory Compliance: Governments around the world are increasingly
focusing on road safety, with laws requiring new technologies to address
impaired driving. This system helps car manufacturers meet stricter
regulatory standards on driver behaviour monitoring.

2) Public Health and Safety:

o Public Awareness: The system highlights a growing concern over drunk
driving and can be seen as part of a wider initiative to improve public
safety. It helps reduce drunk driving incidents, saving lives and reducing
the economic burden of accidents.

o Government and Policy Impact: Governments may incentivize or
mandate the installation of such systems in vehicles to help address the
societal impact of impaired driving.

3) Future Technological Integration:

o Smart Vehicles: As the automotive industry shifts toward smart and
connected vehicles, alcohol detection could become part of a broader
suite of safety systems (e.g., collision avoidance, lane-keeping assist,
etc.).

o Al and Data Analytics: The integration of Al for pattern recognition (driver
behavior analysis) could lead to further advancements in detecting other

forms of impairment (such as fatigue or distracted driving).
Working Model vs. Simulation/Study:

A working model of an Intelligent Alcohol Detection System as shown in figure. The
accident prevention in vehicles involves real hardware integrated into a vehicle, such
as breath sensors that detect alcohol levels in the driver’s breath. It operates in real-
time, providing tangible evidence of the system’s functionality, and alerts or prevents
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the vehicle from starting if alcohol is detected. This model demonstrates the practical

feasibility of the system but is expensive and time-consuming to build.

Figure: Alcohol detection

On the other hand, a simulation/study is a theoretical or software-based approach
where the system’s performance is modelled and tested in a virtual environment. It
helps optimize design, sensor placement, and responses without the need for physical
hardware, making it cost-effective and fast to modify. While simulations provide
valuable insights, they may miss some real-world complexities and are less convincing

than physical testing.
Project Outcomes and Learnings:

1. Development of an Alcohol Detection System:
o Successfully designed and implemented a system that detects alcohol
levels in a driver’s breath using sensors like the MQ-3 or similar.
o Integrated the alcohol detection sensor with a microcontroller (e.g.,
Arduino or Raspberry Pi) to process the sensor data in real time.
2. Automated Safety Mechanism:
o If the alcohol concentration exceeds the pre-set threshold, the system
automatically alerts the driver via audio or visual signals.
o Further, the vehicle could be designed to disable starting the engine,
thereby preventing the driver from driving under the influence.
3. Real-time Monitoring and Alert System:
o Built a real-time monitoring system that constantly tracks alcohol levels

and sends alerts in case of a dangerous reading.
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o Integration with vehicle electronics to display warnings on the dashboard

or even take control of critical driving functions, ensuring safety.

4. Enhanced Driver Awareness:

o Designed to create an awareness system that educates the driver on the
importance of responsible driving and the dangers of alcohol
consumption.

5. Reduction in Alcohol-Related Accidents:

o Through the successful application of the detection system, the project
demonstrates the potential for reducing accidents caused by drunk
driving, which is a leading cause of road traffic accidents worldwide.

6. Data Logging and Analysis:

o Implemented a data logging system for continuous monitoring of the

alcohol levels and driving behavior, which can be used for further

analysis and improvement of the system over time.
Learnings from the Project:

1. Understanding Sensor Integration:

o Gained significant knowledge on integrating alcohol detection sensors
(e.g., MQ-3) with microcontrollers for real-time data acquisition and
processing.

o Learned the importance of sensor calibration for accurate readings and
the challenges involved in ensuring consistency across different
environmental conditions (temperature, humidity, etc.).

2. Microcontroller Programming:

o Gained hands-on experience with programming microcontrollers
(Arduino, Raspberry Pi) for interfacing with sensors, managing real-time
data processing, and triggering control actions (alerts, engine
disablement).

3. System Design and Integration:

o Learned how to design and integrate various subsystems, such as

sensor systems, microcontrollers, alert mechanisms, and safety features,

into one cohesive automotive safety solution.
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o Emphasized the importance of modularity in design, ensuring that
different components of the system can be improved or replaced
independently.

4. Vehicle Safety Protocols:

o Explored the complex automotive safety systems and how the integration
of additional safety measures like alcohol detection could enhance driver
and passenger safety.

o Learned the constraints and regulatory standards involved in modifying
vehicle systems to ensure compliance with local traffic laws and safety
standards.

5. Real-World Application and Challenges:

o Encountered challenges such as ensuring the system works reliably in
different environments (e.g., varying temperatures or humidity), and
under real driving conditions.

o Gained experience in addressing practical issues, including ensuring
sensor accuracy, robustness of system alerts, and how the system
interacts with other vehicle components.

6. User Interface and Experience:

o Learned the importance of designing an intuitive and non-intrusive user
interface for the alcohol detection system, making it easy for drivers to
interact with the system without distractions.

o Studied how to balance the sensitivity of the system, ensuring that false
alarms are minimized while still maintaining a high level of accuracy in
detecting dangerous alcohol levels.

7. Ethical and Legal Implications:

o Understood the ethical considerations of implementing an intelligent
alcohol detection system, particularly in terms of privacy, safety, and data
management.

o Explored potential legal concerns, such as how to handle false positives
and the role of the system in the event of an accident or a legal dispute.

8. Future Scope and Improvements:

o ldentified areas for improvement, such as integrating advanced biometric

systems (e.g., facial recognition or eye-tracking) to enhance the accuracy

of detecting impaired driving.
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o Recognized the potential to expand the system to work with autonomous
vehicles, where alcohol detection could be one of many safety features

contributing to overall road safety.
Future Scope:
The future scope of this project includes:

1. Integration with IoT and cloud-based monitoring systems

2. Improved sensor accuracy using advanced technologies (e.g., infrared,
biosensors)

3. Al and machine learning for behavioural analysis and predictive safety

4. Multi-modal detection combining alcohol level with drowsiness, heart rate, etc.

5. Standard integration with automotive systems (OBD, ADAS)

6. Legal enforcement and support for government regulations

7. Biometric user authentication and vehicle access control

8. Mobile app support for alerts, monitoring, and remote vehicle control

9. Adaptation for two-wheelers, public transport, and commercial fleets

10. Data analytics for traffic safety planning and research
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