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Abstract: In modern educational institutions, managing and authenticating entry during large-scale events like cultural
gatherings can be a challenging task, especially in ensuring secure, quick, and contactless identification of attendees. This
project, ""Face Recognition Based Entry Authentication System for College Cultural Gathering™, proposes a smart, automated
system leveraging facial recognition technology to address these challenges efficiently.

The system utilizes computer vision and machine learning algorithms to identify and authenticate individuals based on their
facial features. It captures the face of a student or participant through a camera at the entry point and matches it in real-time
with the pre-registered database. If a match is found, access is granted; otherwise, entry is denied. This method eliminates the
need for manual identity checks, thereby reducing entry time, preventing unauthorized access, and enhancing overall event
security.

Developed using Python, OpenCV, and face recognition libraries, and backed by a user-friendly interface, the system ensures
ease of use for organizers. Additionally, the system logs entry data, enabling effective monitoring and post-event analysis. With
scalability and future integration in mind, the system represents a step toward smarter, tech-driven management of institutional
events.

I. INTRODUCTION
To address these concerns, this project proposes a Face College cultural gatherings are among the most anticipated events in
academic institutions, bringing together students, faculty, and guests to celebrate creativity, talent, and community. However,
managing the entry of a large number of attendees while ensuring security and authenticity presents a significant challenge.
Traditional methods such as manual ID checks or printed passes are often time-consuming, prone to human error, and can be easily
manipulated.
Recognition Based Entry Authentication System specifically designed for college cultural gatherings. The system leverages
advanced facial recognition technology to automate the entry process, thereby improving both efficiency and security. By using
computer vision and machine learning techniques, the system can accurately identify registered individuals and grant access within
seconds. The proposed system not only eliminates the need for physical tickets or identity cards but also helps in maintaining real-
time records of attendees. The proposed solution offers transformative benefits across domains. In disaster management, it enables
near-real-time insights into evolving situations. For environmental monitoring, it provides temporally consistent datasets for
studying gradual changes like deforestation and glacier retreat. Urban planners benefit from temporally enhanced datasets to model
infrastructure growth and optimize development strategies, while precision agriculture relies on timely interpolated imagery to
assess crop health and manage resources effectively.
This paper outlines the methodology, technical framework, experimental validation, and key applications of the proposed system,
highlighting its role in bridging temporal gaps and advancing geospatial analysis. Future directions for enhancing real-time
capabilities and expanding support for multispectral datasets are also discussed, showcasing the framework’s potential to address
global challenges through innovative Al-driven solutions.

Il. FACE RECOGNITION: DETAILS AND ARCHITECTURE
The Face Recognition Based Entry Authentication System for college cultural gatherings is an Al-driven solution developed entirely
using Python. The system leverages artificial intelligence and computer vision techniques to automate and secure the entry process,
eliminating the need for manual 1D verification. It captures facial data of registered participants through a webcam and uses
machine learning-based facial recognition algorithms to identify individuals in real time.
The project architecture mainly consists of three integrated components: the user interface, the Al-based application logic, and the
database layer.
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The user interface, though basic, is created using Python libraries like Tkinter or PyQt, and is responsible for live video capture and
displaying access status.
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Fig. 1:Face Recognition Architecture Overview

The core of the system is the application logic built using Python libraries such as OpenCV and face_recognition. This part of the
system handles real-time face detection, feature extraction, and comparison with stored face encodings.

These Al models are trained to recognize facial patterns accurately, even under varied lighting or slight angle changes. The
database, implemented using SQLite or CSV files in Python, stores the facial encoding of each registered user along with their ID or
name. During the cultural event, the system captures live images, matches them against stored data, and grants access if a match is
found. All successful and unsuccessful attempts are logged with timestamps.

This Al-powered approach ensures a fast, secure, and contactless entry system, suitable for managing large gatherings in an
organized manner.

I1l. CURRENT STATE OF FACE RECOGNITION
A. Basic Functional Prototype Developed
The project has reached the prototype stage, where the core functionality face recognition-based entry authentication is successfully
implemented and operational.

B. Live Face Capture Integration Completed
The system uses a webcam to capture real-time facial images. It accurately identifies and verifies individuals by comparing live
inputs with a pre-registered image database.

C. Face Recognition Model Trained and Functional

We used Python libraries like OpenCV and Dlib to implement the face detection and recognition logic. The system matches
captured faces against stored encodings with high accuracy under normal lighting.

D. Database Integration Implemented

All facial data, user info, and logs are stored securely in a lightweight database (like SQLite or MySQL), ensuring smooth data
access and management.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 3318




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue VI June 2025- Available at www.ijraset.com

E. Tested Under Controlled Conditions
The system has been tested in controlled environments with consistent lighting and limited background interference. It shows high
accuracy in such scenarios.

F. Limitations Observed During Testing
Challenges such as reduced accuracy under poor lighting, extreme angles, or occlusions (e.g., face masks, sunglasses) were
identified and are noted for future improvement.

G. Security Measures Partially Implemented
Basic login security is in place for admin access. However, advanced security features like role-based access, encryption of facial
data, and intrusion detection are planned for the next phase.

IV. CHALLENGES AND FUTURE ENHANCEMENTS
The challenges of implementing a Face Recognition Based Entry Authentication System for a college cultural gathering.
Implementing a face recognition-based entry authentication system for a college cultural gathering comes with several challenges.

A. Lighting and Environmental Conditions:

The system's accuracy heavily depends on proper lighting. In low light or overexposed environments, the facial recognition model
may fail to detect or match faces correctly.Implementing hybrid processing systems that combine on-premises hardware with cloud
resources can enhance scalability and efficiency.

B. Pose and Expression Variations::
Variations in facial expressions or head angles (e.g., tilted or turned faces) can affect recognition accuracy. The model may not
perform well if the input image is very different from the registered one.

C. Real-Time Processing Delays:
Running face recognition in real-time requires considerable computational power. On low-end devices, this may lead to lag or slow
processing, especially with large datasets.

D. Liveness Detection:
Integrate Al-based liveness detection to distinguish real faces from photos or videos, adding an extra layer of security.

E. Automated Attendance Reports:
Enable automatic generation of attendance records, analytics, and entry trends for the event organizers.

V. BROADENING APPLICATIONS OF FILM

A Face Recognition Based Entry Authentication System can significantly enhance the management and security of a college

cultural gathering:

1) Entry Authentication for Student:Ensures that only registered students, faculty, and staff are allowed to enter the event
premises, reducing chances of unauthorized access.

2) Digital Pass Replacement :Eliminates the need for physical entry passes or ID cards, offering a contactless and paperless
authentication process.

3) Improved Security and Monitoring:Helps in tracking attendees in real time, enhancing security and enabling quick action in
case of emergencies or crowd control needs.

4) Attendance Management:Automatically marks attendance of participants, volunteers, and organizers through facial detection,
ensuring accurate record-keeping.

5) Data Collection and Reporting:Provides analytics and reports of attendees such as peak entry times, total number of entries,
and frequency of visits.
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VI. COLLABORATION AND OPEN-SOURCE INITIATIVES

The Face Recognition Based Entry Authentication System encourages collaboration and open-source development to promote
innovation and knowledge sharing. The project is built using widely-used open-source tools such as OpenCV, Dlib, and Flask,
which provide robust support for facial detection, recognition, and web application development. By leveraging these technologies,
we ensure that the system remains flexible, accessible, and easy to extend for educational and research purposes.

In line with open-source principles, the project is shared on platforms like GitHub, allowing students, developers, and researchers to
explore, modify, and contribute to its improvement. Through collaboration with college coding clubs and tech communities, we aim
to organize workshops and awareness sessions that highlight the importance of Al-based security solutions. This initiative not only
enhances learning opportunities but also promotes a culture of transparency, teamwork, and continuous innovation.

VII.CONCLUSION
The development of the Face Recognition Based Entry Authentication System marks a significant step toward automating and
securing the process of participant verification at college cultural events. Traditional manual methods such as checking ID cards or
name lists are time-consuming, error-prone, and difficult to manage for large crowds. In contrast, the proposed system offers a
faster, more efficient, and technologically advanced alternative by leveraging real-time face recognition.
Through the integration of computer vision, machine learning, and user interface design, the system successfully identifies
registered individuals based on their facial features, enabling seamless access control while maintaining a high level of security. The
use of Python, OpenCV, and the face_recognition library allowed for the creation of a lightweight and effective solution capable of
recognizing faces with reasonable accuracy under standard conditions.
During implementation and testing, the system demonstrated reliable performance, accurately authenticating individuals and
preventing unauthorized access. It also helped reduce the workload for event organizers and minimized the risk of human error.
However, certain limitations were identified such as performance under low lighting, facial occlusion, and hardware dependency
which provide opportunities for future improvement.
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