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ABSTRACT: Fingerprints stand as one of the oldest and most reliable biometric identifiers, frequently employed in 

various identification systems. With the escalating concerns over vehicle safety due to rising crime rates, the issue of 

misplaced or forgotten vehicle keys has become a significant worry. In response, a novel system integrating fingerprint 

authentication for vehicle ignition has emerged. This technology enables users to start their vehicles by scanning their 

unique fingerprints, providing a seamless and secure means of authentication. 

 

Upon initialization, users can register multiple fingerprints for their convenience. During subsequent scans in 

monitoring mode, if the system fails to recognize or memorize the fingerprint or detects an unknown user, it triggers 

security alerts and initiates ignition shutdown. Leveraging GPS functionality, the system also disables the petrol nozzle, 

preventing unauthorized vehicle operation by an unrecognized individual. This robust security mechanism ensures a 

worry-free vehicle start-up process, utilizing an ATmega 328 microcontroller equipped with an LCD screen, 

pushbuttons, and a starting motor. 

 

Moreover, an additional feature integrated into the system involves alcohol detection within the vehicle using an 

alcohol sensor. Upon detecting alcohol presence beyond safe levels, the system promptly notifies the user, providing 

real-time alerts to discourage impaired driving. This comprehensive approach to vehicle safety not only addresses 

authentication concerns but also emphasizes responsible driving practices, enhancing overall road safety. 
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I. INTRODUCTION 
 

In addition to the existing security features, we propose integrating an alcohol detection system within the vehicle using 

an alcohol sensor. This system will help prevent instances of drunk driving, enhancing both the safety of the vehicle 

occupants and the general public. 

 

The alcohol sensor will be strategically placed within the vehicle's interior to accurately detect the presence of alcohol 

vapors. Upon detecting alcohol levels beyond a predetermined threshold, the system will activate a user notification 

mechanism. This notification can be in the form of audible alarms, visual alerts on the vehicle's dashboard display, and 

even notifications sent to the registered user's mobile device via the GSM module. 

 

By incorporating alcohol detection capabilities into the vehicle's security system, we aim to provide an additional layer 

of safety and responsibility for the driver. This feature not only protects against theft but also promotes responsible 

driving practices, ultimately contributing to road safety and accident prevention. 

 
II. LITERATURE REVIEW 

 
1.Title: "Smart Vehicle Security System Using Fingerprint Authentication” 

- This paper discusses the implementation of a smart vehicle security system using fingerprint authentication. It 

explores the integration of fingerprint recognition technology with vehicle locking mechanisms to enhance security. 

-Source: International Journal of Advanced Research in Computer Science and Software Engineering. 

2. Title: "Design and Implementation of Vehicle Security System Based on Fingerprint Recognition". 

 -The study presents a vehicle security system that utilizes fingerprint recognition for authentication purposes. It delves   
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into the design and implementation aspects of integrating fingerprint authentication with vehicle access control. 

- Source: IEEE Xplore Digital Library. 

3.Title: "Alcohol Detection Systems for Vehicles: A Review" 

-This review article provides an overview of alcohol detection systems designed for vehicles. It discusses various types 

of alcohol detection technologies, including breath-based and cabin- based sensors, and their applications in preventing 

alcohol-impaired driving. 

-Source: Journal of Traffic and Transportation Engineering. 

4.Title: "Integrating Biometric Authentication and Alcohol Detection for Vehicle Safety" 

-The paper proposes the integration of biometric authentication, specifically fingerprint recognition, with alcohol 

detection systems to enhance vehicle safety. It explores the technical aspects and potential benefits of combining these 

two technologies. 

-Source: International Conference on Biometrics. 

5.Title: "Smart Vehicle Security System with Remote Monitoring and Control" 

-This study presents a smart vehicle security system equipped with remote monitoring and control capabilities. It 

discusses the integration of GSM/GPS-based units for remote access and real-time tracking, along with other security 

features. 

-Source: International Journal of Innovative Research in Science, Engineering, and Technology. 

6.Title: "Fingerprint Authentication System for Vehicle Access Control" 

-The paper presents a fingerprint authentication system designed specifically for vehicle access control. It discusses the 

implementation of fingerprint scanners and the integration with vehicle ignition systems to prevent unauthorized 

access. 

-Source: Proceedings of the International Conference on Computer Vision and Image Processing. 

7.Title: "Advanced Vehicle Security Systems: A Comprehensive Review" 

-This comprehensive review article discusses various advanced security systems for vehicles, including biometric 

authentication and alcohol detection technologies. It provides insights into the evolution of vehicle security systems and 

future research directions. 

-Source: Journal of Automotive Engineering. 

8.Title: "Integration of Biometric Authentication and Alcohol Detection in Vehicles: Challenges and Opportunities”. 
-The paper explores the challenges and opportunities associated with integrating biometric authentication, such as 

fingerprint recognition, with alcohol detection systems in vehicles. It discusses technical considerations, regulatory 

requirements, and potential benefits. 

-Source: International Conference on Intelligent Transportation Systems. 

 

III. METHODOLOGY 

 
Certainly, here's the methodology for smart fingerprint-based vehicle authentication with alcohol alert, structured 

according to the provided format: 

1. Module 1: Data Acquisition: 

-Utilize a fingerprint scanner to capture fingerprints in real-time during vehicle ignition. 

- Implement image capture using a camera to detect the driver's face and facial expressions. 

-  Integrate sensors to measure alcohol levels in the vehicle cabin. 

2. Module 2: Feature Extraction: 

- Process fingerprint images to extract key features such as ridge patterns and minutiae points. 

- Extract facial features from captured images, focusing on color, shape, and size of facial elements. 

- Analyze alcohol sensor data to extract relevant features indicating alcohol presence and concentration. 

3. Module 3: Model Training: 

- Utilize publicly available fingerprint datasets or collect a dataset specifically for the application. 

- Preprocess fingerprint images and extract features for training the fingerprint authentication model. 

- Employ a convolutional neural network (CNN) architecture to train a model for facial expression recognition using        

datasets from Kaggle or other sources. 

4. Module 4: Classification (Testing): 

- Implement a CNN classifier trained on facial expression datasets to classify detected facial expressions. 

- Utilize a trained model to classify fingerprint features for vehicle authentication. 

- Implement a classification algorithm to analyze alcohol sensor data and determine the presence and level of alcohol. 
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5. Module 5: Audio Output: 

 - Design an audio output module to provide feedback to users, especially blind or visually impaired individuals. 

   - Generate audio signals corresponding to authentication status, facial expressions, and alcohol detection results. 

   - Integrate audio devices such as speakers or headphones into the vehicle's communication system for output delivery. 

 
IV. SYSTEM ARCHITECTURE 

 
1. Hardware Components: 

a) Fingerprint Scanner: High-quality scanner for precise fingerprint capture, resilient to environmental factors. 

b) Alcohol Sensor: Utilizes a sensitive alcohol detection sensor, such as a breathalyzer, to measure alcohol levels 

accurately. 

c) Microcontroller Unit: Coordinates hardware interactions and executes authentication and alert algorithms. 

d) Vehicle Integration Module: Interfaces with the vehicle's ignition system for access control. 

2. Software Components: 

a) Fingerprint Recognition Module: Analyzes captured fingerprints, extracts unique features, and matches them against 

stored templates using robust algorithms. 

b) Alcohol Detection Algorithm: Processes data from the alcohol sensor, employing sophisticated algorithms to 

determine alcohol concentration in the driver's breath. 

c) Authentication Logic: Integrates fingerprint matching with alcohol concentration analysis to authorize or deny 

vehicle ignition. 

d) User Interface: Provides drivers with intuitive interaction, displaying authentication status, alcohol levels, and alerts. 

e) Data Management Module: Logs authentication attempts, alcohol levels, and system alerts for reporting and 

analysis. 

3. Communication Interface: 

a) Wireless Connectivity: Incorporates cellular or Wi-Fi connectivity for remote monitoring and reporting. 

b) Bluetooth Integration: Optional integration with smartphones or wearables for enhanced functionality. 

4. Security Measures: 

a) Data Encryption: Ensures sensitive data, like fingerprint templates and alcohol levels, are encrypted to prevent 

unauthorized access. 

b) Secure Authentication Protocols: Implements robust protocols to prevent spoofing and unauthorized access. 

c) Access Control: Restricts access to system settings and critical functionalities to authorized users. 

5. Power Management: 

a) Power-Saving Features: Incorporates features to conserve energy during vehicle idle periods. 

b) Backup Power Systems: Provides backup power to critical components to prevent system failure. 

6. Testing and Calibration: 

a) Calibration Procedures: Establishes calibration procedures for fingerprint scanners and alcohol sensors to maintain 

accuracy. 

b) Testing Protocols: Implements rigorous testing to validate system performance under various conditions. 

 

 

 
  

 
 
 

 

 

     

 

 

 

 

 

 
Fig. Circuit Diagram 
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                                                                     V. RESULT AND DISCUSSION 
 
The implemented smart fingerprint-based vehicle authentication system with alcohol alert successfully integrates a 

setup comprising LCD and GSM modules, enabling user operation via text messages. Upon setup completion, users can 

directly interact with the system by sending text messages. Additionally, the system incorporates a feature allowing 

authorize users to grant access to individuals in close proximity. The process begins with an individual placing their 

finger on the fingerprint sensor. If the fingerprint matches an authorized user, a notification requesting access 

permission is transmitted to the owner's device. Upon receiving the owner's approval, anyone within range of the 

system can manually operate it. However, if the fingerprint does not match any authorized user, the LCD displays 

"invalid 09user," and entry is denied. The system undergoes testing under various scenarios, including both permitted 

and unauthorized access attempts, to ensure its effectiveness.  This system offers a seamless and secure means of 

vehicle authentication, coupled with an alcohol alert feature, providing added safety measures for users. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

                                                          
 
 
 

VI. CONCLUSION 
 

In conclusion, the integration of a smart fingerprint-based vehicle authentication system with alcohol alert 

functionalities presents a significant advancement in enhancing vehicle security, promoting safety, and mitigating risks 

associated with alcohol-impaired driving. By combining fingerprint recognition technology with alcohol detection 

capabilities, this system offers a comprehensive solution to verify the identity of vehicle operators and ensure their 

sobriety before allowing vehicle ignition. 

 

Through the utilization of fingerprint scanners and alcohol sensors, this system enables seamless and secure 

authentication processes, thereby preventing unauthorized access to vehicles and reducing the likelihood of theft or 

misuse. Additionally, by incorporating real-time alcohol detection capabilities, the system can alert users and 

authorities to potential instances of alcohol-impaired driving, thereby enhancing road safety and minimizing accidents. 

Furthermore, the application of this technology extends beyond individual vehicles to various sectors, including fleet 
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management, ride-sharing services, commercial transportation, and emergency response. By deploying this system in 

these contexts, organizations can enforce strict access control measures, ensure compliance with safety regulations, and 

protect valuable assets from unauthorized use or theft. Despite the potential benefits, it is essential to acknowledge the 

limitations and challenges associated with implementing such a system, including concerns regarding accuracy, 

reliability, privacy, and regulatory compliance. Addressing these challenges through rigorous testing, robust security  

measures and compliance with relevant regulations is crucial to maximizing the effectiveness and reliability of the 

system. 

 

In essence, the smart fingerprint-based vehicle authentication system with alcohol alert functionalities represents a 

valuable tool in promoting road safety, preventing alcohol- related accidents, and enhancing overall security in 

vehicular operations. Through continued innovation, refinement, and adoption, this technology has the potential to 

significantly impact transportation systems and contribute to a safer and more secure future on the roads. 
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