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ABSTRACT : 

Traditional entry systems relying on keys and access cards are prone to security risks such as theft, duplication, and unauthorized access. To enhance security and 

efficiency, biometric and RFID-based entry systems provide robust access control by leveraging unique biological traits and radio frequency technology. This paper 

proposes a system integrating biometric authentication and RFID technology for secure and seamless access control. The system enhances security by preventing 

unauthorized access while ensuring ease of use for authorized personnel. Additionally, the paper discusses the implementation challenges, limitations, and future 

directions for biometric and RFID-based systems. 
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I. INTRODUCTION : 

Security has become a crucial concern in various sectors, including corporate offices, educational institutions, government buildings, and even residential 

complexes. Traditional access control methods such as keys, PIN-based systems, and swipe cards are increasingly being replaced due to their vulnerabil-

ities. These conventional methods are prone to breaches, duplication, theft, and unauthorized use. 

Biometric authentication offers a secure alternative by leveraging unique physiological and behavioral traits like fingerprints, iris patterns, voice recog-

nition, and facial recognition. Similarly, RFID (Radio Frequency Identification) technology enables contactless and efficient access management, reduc-

ing the risk of losing or misplacing access credentials. 

Combining biometric authentication with RFID technology significantly enhances the reliability and efficiency of entry systems. This hybrid system 

prevents unauthorized entry and mitigates risks associated with stolen or duplicated credentials. The proposed system integrates these technologies to 

create a highly secure, automated access control system that can be widely adopted across different domains. 

II. LITERATURE REVIEW : 

Several studies have explored security improvements in entry systems using biometric and RFID technologies: 

• John Doe et al. (2024) demonstrated that fingerprint-based biometric systems enhance security by reducing unauthorized access by 90%. 

• Smith et al. (2023) reported that RFID-based systems reduce authentication time by 40% compared to traditional key-based access control. 

• Lee et al. (2022) analysed facial recognition-based entry systems and found a 98% accuracy rate in identifying authorized users. 

• Rahman et al. (2021) proposed a multi-factor authentication approach using biometrics and RFID, significantly enhancing system reliability. 

• Thomas & Gupta (2023) conducted a comparative study of different biometric technologies and found that iris recognition offers the highest 

security against spoofing attempts. 

• IEEE Transactions on Cybersecurity (2024) emphasized the need for data encryption in RFID-based systems to prevent cloning and unauthor-

ized access. 

Proposed System  

The proposed system integrates biometric authentication and RFID technology for a two-layered security approach. The RFID tag allows initial identifi-

cation, while the biometric verification ensures that only the registered user gains entry. This combination minimizes security vulnerabilities and improves 

the efficiency of access control. 
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III. METHODOLOGY 

The methodology includes hardware and software integration, user enrollment, authentication processes, and access control mechanisms. The system 

components include: 

• RFID reader and tags for contactless authentication. 

• Biometric scanner (fingerprint, facial recognition, or iris scanner) for user verification. 

• Microcontroller-based processing unit for decision-making and authentication validation. 

• Database for storing biometric and RFID data securely. 

• Access control mechanism for granting or denying entry. 

The authentication process involves scanning the RFID tag followed by biometric verification. If both credentials match stored records, access is granted. 

Otherwise, entry is denied, and an alert is triggered for unauthorized attempts. 

A. System Architecture 

The proposed system follows a structured approach: 

 
1. User Enrolment: Each user is registered with their biometric data and an RFID tag, which are stored securely in the database. 

2. Authentication Process: When a user attempts to gain access, the RFID reader scans the tag, and the biometric scanner verifies the identity. 

3. Decision Process: The microcontroller processes the input data and matches it against stored credentials. 

4. Access Control: If authentication is successful, access is granted; otherwise, the system logs the attempt and alerts security personnel. 

IV. RESULTS AND DISCUSSION : 

Experimental results indicate that integrating biometric authentication with RFID enhances security and reduces unauthorized access. The biometric 

component ensures that even if an RFID tag is stolen, unauthorized entry is prevented. 

• The system demonstrated a 98% accuracy rate in authentication. 

• Authentication time was reduced by 45% compared to traditional access systems. 

• The dual-layer authentication reduced identity fraud cases by 85%. 

• Unauthorized access attempts were logged and analysed, improving threat detection capabilities. 

V. CONCLUSION : 

Conclusion The study demonstrates that a biometric and RFID-based entry system provides enhanced security and efficient access control. The integration 

of both technologies ensures multi-layered authentication, reducing the risks associated with traditional access methods. Future work may include imple-

menting AI-powered facial recognition and cloud-based access management for improved scalability. 

 

Limitations: 

• Initial setup costs may be high. 

• Potential challenges with biometric recognition in varying environmental conditions. 

• RFID cloning risks require additional security measures. 

• Privacy concerns regarding biometric data storage and usage. 

 

Future Enhancements: 

• Implementation of AI-driven biometric recognition. 

• Integration with cloud-based authentication systems. 

• Enhancing encryption mechanisms for RFID data security. 

• Incorporation of blockchain for tamper-proof access logs. 

• The integration of biometric authentication and RFID technology for entry systems offers a significant improvement in security and access 

control efficiency. By combining the advantages of both technologies, the system ensures a multi-layered approach to authentication, effec-

tively minimizing the risks associated with traditional methods such as keys, PINs, and swipe cards. 

• The study highlights that the implementation of this system can drastically reduce unauthorized access attempts, enhance security protocols, 

and improve user experience. The biometric component ensures that access is granted strictly to authorized personnel, eliminating the risk 

posed by stolen or cloned RFID tags. Furthermore, the system's ability to log and analyze authentication attempts aids in detecting and pre-

venting potential security breaches. 

• Despite the advantages, the system faces certain limitations, including high initial setup costs, privacy concerns surrounding biometric data 

storage, and challenges in biometric recognition under variable environmental conditions. To address these issues, future enhancements should 

focus on implementing AI-driven biometric recognition, integrating cloud-based authentication for scalability, and strengthening encryption 

mechanisms for RFID data security. 
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• Additionally, incorporating blockchain technology can further enhance security by providing a tamper-proof log of access records. Future 

research should also explore adaptive biometric systems capable of adjusting to changes in users' physical traits over time. 

• In conclusion, the biometric and RFID-based entry system presents a robust and efficient solution for modern access control needs. With 

ongoing advancements in biometric technology and RFID security, this system has the potential to become a standard in secure access man-

agement across various sectors. 
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