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ABSTRACT 
Secure user authentication has become a 

critical requirement for modern web 

applications due to the increasing number 

of cyber threats and identity theft incidents. 

Traditional authentication mechanisms 

such as passwords and PINs are vulnerable 

to brute-force attacks, phishing, and 

credential reuse. This project proposes a 

secure user authentication system using 

facial recognition integrated with full stack 

web development technologies. The system 

captures facial images through a web 

interface, extracts facial features using 

deep learning models, and verifies user 

identity in real time. By combining 

biometric authentication with secure 

backend processing, the proposed system 

enhances accuracy, usability, and security. 

The solution is scalable, user-friendly, and 

suitable for applications such as banking 

portals, e-governance platforms, and 

enterprise systems. 

 

 

 

INTRODUCTION  

User authentication is a fundamental 

component of web security, ensuring that 

only authorized users can access protected 

resources. Conventional authentication 

systems rely heavily on text-based 

credentials, which are often compromised 

due to weak passwords or social 

engineering attacks. Facial recognition 

offers a biometric-based solution that 

leverages unique human facial features for 

identity verification. With advancements in 

deep learning and computer vision, facial 

recognition systems have achieved high 

accuracy even in real-time scenarios. 

Integrating facial recognition into a full 

stack web application enables seamless 

interaction between the user interface, 

server-side processing, and machine 

learning models. This project focuses on 

building a secure, real-time facial 

authentication system using modern web 

technologies. 
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LITERATURE SURVEY 

Several studies have explored biometric 

authentication as a replacement for 

traditional security mechanisms. Early 

facial recognition systems relied on 

handcrafted features such as Eigenfaces and 

Fisherfaces, which were sensitive to 

lighting and pose variations. Recent 

research highlights the effectiveness of 

convolutional neural networks (CNNs) for 

facial feature extraction and recognition. 

Researchers have also emphasized the 

importance of secure data transmission and 

encrypted storage of biometric templates. 

Some works integrate facial recognition 

with web-based platforms but lack real-

time performance or scalability. The 

literature indicates a growing need for 

robust, end-to-end systems that combine 

facial recognition with secure full stack 

architectures. 

RELATED WORK  

Existing facial authentication systems are 

commonly implemented as standalone 

desktop or mobile applications. A few web-

based solutions use third-party APIs for 

face verification, raising concerns about 

data privacy and dependency on external 

services. Some systems employ multi-

factor authentication by combining facial 

recognition with OTPs or passwords. 

However, these approaches often increase 

system complexity and user effort. 

Compared to previous work, the proposed 

system focuses on an in-house facial 

recognition pipeline integrated directly into 

a full stack web application, ensuring better 

control over security, performance, and 

scalability. 

EXISTING SYSTEM 

The existing authentication systems 

predominantly use username-password 

combinations or OTP-based verification. 

These systems are simple to implement but 

suffer from multiple security vulnerabilities 

such as password theft, phishing attacks, 

and replay attacks. Some biometric systems 

store raw facial images, which poses 

privacy risks if the database is 

compromised. Additionally, most existing 

systems lack real-time face verification and 

seamless web integration. 

PROPOSED SYSTEM 

The proposed system introduces facial 

recognition as the primary authentication 

mechanism within a secure full stack web 

framework. Users register by capturing 

their facial images through a web camera, 

and facial embeddings are generated using 

a deep learning model. During login, the 

live facial image is compared with stored 

embeddings to verify identity. The backend 

securely processes requests, while the 

frontend provides a responsive and intuitive 

user interface. Encryption and secure APIs 
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ensure safe communication between 

components. 

SYSTEM ARCHITECTURE 

 

Fig 1: Facial Recognition 

Authentication system 

 

METHODOLOGY 

DESCRIPTION 

Initially, the user registers by capturing 

multiple facial images through the web 

interface. These images are preprocessed 

and passed to a facial recognition model to 

generate unique facial embeddings. The 

embeddings are stored securely in the 

database. During login, a live image is 

captured and processed in real time. The 

extracted embedding is compared with 

stored embeddings using similarity metrics. 

If the similarity score exceeds a predefined 

threshold, the user is authenticated.  

RESULTS AND DISCUSSION 

 

Fig 2: Facial authentication result 

The system demonstrates high 

authentication accuracy under normal 

lighting conditions and frontal face poses. 

Real-time authentication is achieved with 

minimal latency due to efficient model 

inference and optimized backend APIs. The 

use of encrypted facial embeddings 

enhances privacy protection. Experimental 

results show that the proposed system 

outperforms traditional password-based 

authentication in terms of security and user 

satisfaction. Sample result outputs include 

successful login screens, face detection 

frames, and authentication status messages. 

CONCLUSION 

This project successfully implements a 

secure user authentication system using 

facial recognition integrated with full stack 

web development. By replacing traditional 

credentials with biometric verification, the 

system significantly improves security and 

usability. The modular architecture allows 

easy scalability and future enhancements. 

The proposed solution is suitable for real-

world applications requiring robust 

authentication mechanisms. 

FUTURE SCOPE 

Future enhancements may include liveness 

detection to prevent spoofing attacks using 

photos or videos. Multi-factor 

authentication can be integrated by 

combining facial recognition with 

behavioral biometrics. Cloud-based 
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deployment and edge computing can 

further improve scalability and 

performance. The system can also be 

extended to support mobile platforms and 

cross-device authentication. 
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