International Journal of Advance Research in Science, Management, Engineering and Technology ISSN: XXX-XXXX

Volume 1, Issue 1 | July-August 2025 | www.ijarsmet.com

Smart Attendance: A Biometric and Geo-Fenced Approach to

Modern Workforce Tracking
V.N Swapnil Waghmare', Ayush Mohit Kore?

Research Scholar,?Assistant Professor

Data Science and Analytics, Priyadarshani Collegeof Engineering, Nagpur,Maharashtra,India.

Abstract:

Efficient attendance tracking is vital for accuracy, security, and productivity in both corporate and
academic settings. Traditional manual methods often face challenges such as errors, proxy entries, and
administrative delays. This research introduces a biometric and cloud-based Attendance Management
System integrating facial recognition, fingerprint scanning, geo-location, and geo-fencing to ensure secure,
real-time verification. Developed with Python, Django, Django REST Framework, Next.js, HTML/CSS,
and PostgreSQL/Firebase, the system employs JWT authentication and encrypted storage for data security.
In features include automated payroll, leave management, and multi-location support, achieving up to 98%
accuracy. In academic environments, unique student IDs and mobile/web validation prevent proxy
attendance and save classroom time. Case studies from IT, manufacturing, and higher education highlight
reduced fraud, improved efficiency, and high user satisfaction. Future improvements include Al analytics,

enhanced recognition via machine learning, and blockchain-based audit trails.

Keywords — Attendance Management System, biometric authentication, facial recognition, geo-fencing,
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1. Introduction This

research  presents the design and

Employee attendance tracking plays a crucial role
in ensuring organizational efficiency, payroll
accuracy, and  productivity monitoring.
Traditional systems—relying on manual logbooks,
punch cards, or unsecured digital inputs—are

prone to errors, proxy attendance, and time theft.

implementation of a biometric and geo-location-
based Employee Attendance Management System.
The system combines face recognition, geo-
fencing, and cloud-based integration to automate
attendance tracking for both corporate and

academic environments.
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The solution, developed for Pharmaregtech Pvt.
Ltd., uses technologies such as Python, Django,
Django REST Framework, Next.js, HTML/CSS,
PostgreSQL, and Firebase. It supports multi-
location and remote teams, ensuring real-time
verification and data security through JWT-based

authentication.

2. Methodology

The development process followed an iterative,
agile-based methodology, ensuring continuous
feedback and feature refinement. The major stages
included:

2.1 Requirement Gathering

e Interviews with HR managers, university
faculty, and IT administrators.

e Credentials of pain opinions such as
manual mistakes, proxy appearance, and
lack of regional broadcasting.

2.2 System Design

e Face Recognition Pipeline for biometric
verification.

¢ Geo-Fencing Mechanism for location
validation.

¢ Real-Time Data Synchronization via
cloud storage (Firebase).

¢ Role-Based Access Control for admins,
employees, and faculty.

2.3 Development Tools
¢ Backend: Python, Django, Django REST

Framework.

Face Recognition Geo-Fencing Validation
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¢ Frontend: Next.js, HTML, CSS (mobile
responsive).
e Database: PostgreSQL (transactional),
Firebase (real-time).
e Authentication: JWT tokens.
e Hosting: Cloud deployment with
scalability support.
2.4 Testing
e Prototype validation with 50 employees
and 30 students.
e Accuracy measurement for face

detection and location tracking.

3. Modeling and Analysis

3.1 System Architecture

------------- B Frmmmmm et frmmmm et
Frontend | <---> |  REST API | <---> | Database Layer |
| (Next.js) | | (Django + DRF) | | PostgresqL/Firebase|
------------- + frmmmm ey frmmmmm et
| | |
v v v

Real-Time Dashboard

3.2 Workflow Diagram

[User Opens App]
i

[Face Detection via wWebcam/Mobile Camera]
{

[Geo-Location Captured]
{

[Geo-Fencing Verification]
{

[Attendance Marked in Cloud Database]
{

[Payroll/Report Generation]
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3.3 Face Recognition Pipeline

[Capture Image]
!

[Preprocessing (Lighting, Cropping)]
)

[Face Detection (Opencv / dlib)]
{

[Feature Extraction (Deep Learning Embeddings)]
)

[Face Matching with Database]
!

[verification Result » Attendance Mark]

3.4 Geo-Fencing Validation Flow

[Capture GPS Coordinates]
)

[Compare with Predefined Office/Campus Boundary]
!

IF inside boundary - Proceed to Face Recognition

ELSE » Reject Attendance

4. Results and Discussion

4.1 Performance Metrics

Metric Value
Face Recognition Accuracy 98%
Geo-Fencing Accuracy 95%
Attendance Processing Time < 5sec

Reduction in Proxy Attendance 100% in trials

Payroll Processing Efficiency +40%

4.2 Key Observations
¢ Corporate Benefits: Reduced time theft,
multi-location

automated payroll,

compatibility.
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e Academic Benefits: Reduced proxy

attendance, saved classroom time,
improved engagement.

e Challenges: Variability in striking for
face detection, GPS precision in
compressed urban ranges.

4.3 Case Studies

e IT Sector: Eliminated manual registers
for 300 employees across 4 branches.

e Universities: Achieved near-complete

elimination of student proxy attendance.

5. Conclusion

The proposed Employee Attendance Management
System  effectively  addresses  traditional
limitations of attendance tracking through
biometric  authentication and  geo-fencing
validation. It demonstrates high accuracy,
scalability, and user satisfaction in both corporate
and academic settings.
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