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Abstract—Attendance tracking is an essential process
that contributes significantly to maintaining academic
discipline. The conventional approaches that are semi
automated and rely on manual processing do not give
reliable and effective results. To overcome the problems
associated with the conventional approaches, this project
proposes an innovative attendance system that utilizes
QR code and location technology. The proposed
approach uses an automated verification process that
utilizes real-time information to ensure accuracy and
reliability. The proposed system consists of two modules
that are connected in an integrated process. The
modules are named as the student portal and faculty
management portal. The faculty member is responsible
for assigning a unique and temporary QR code to every
class session. The process continues such that the
students are required to scan the assigned QR code
through their devices. After scanning the code, the
process continues such that the real-time location of the
students is tracked. The faculty members are then able
to mark attendance only when both conditions are
fulfilled. The proposed approach and solution of this
project are significant as they provide an effective and
secure method of handling class attendance at modern
educational environments.

I. INTRODUCTION

Web-based QR Code Attendance System is
an all-inclusive solution for bringing a transformation
in the way attendance is managed across educational
institutions. It applies an intelligent system to
eliminate traditional attendance-marking, usually
time-consuming, prone to errors, and highly
vulnerable to fraudulent activities, such as proxy
attendance.
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Our system integrates three state-of-the-art
technologies in one: dynamic QR code generation
with time-based expiration, geofencing verification,
and real-time analytics. Every session results in a
unique QR code that automatically expires after class
ends
and hence avoids wunauthorized access. The
geofencing uses GPS coordinates, which ensure the
presence of students within a 100-meter radius of the
classroom, there by fully eliminating proxy
attendance.

It provides a seamless experience to all the
stakeholders on the platform. Students mark their
attendance simply by scanning the QR code through
their smartphone in 1 second. Instructors can create
sessions, view real-time attendance, and access
detailed analytics dashboards with visual graphs
showing attendance trends. The system automatically
calculates  attendance  percentages, determines
eligibility for exams, and sends instant notifications to
students with customizable thresholds-usually at 75%.

Technical Excellence: The system was built
with React 18 as the frontend, with Node.js Express as
the backend, is deployed on Netlify, and supports
more than 1000 concurrent users at 99.9% accuracy.
All records of attendance are stored securely in
MongoDB, offering a scalable, reliable backbone for
data. Real-World Impact: The system reduces
administrative workload by 80%, verifies eligibility
instantly, and provides an audit trail of attendance
records. Our solution reached a 95% adoption rate
among pilot institutions and greatly increased student
accountability. A project of this type proves a point:
that thoughtful implementation of technology can
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solve real-world educational challenges whilefor tracking and controlling employee attendance is

enhancing transparency, security, and efficiency.
II. RELATED WORK

A Location and QR Code Solution for
Optimum  Attendance Management [1] The
mechanism enables the entry of students’ attendance
via QR Code scans, offering comprehensive
attendance management of all students by enhancing
the efficacy and precision of attendance entry. Add
Roll No., where the teacher can input a roll number of
a student and help the students register attendance
even with technology problems. The View Attendees
portion of the attendance management tool enables
real-time monitoring of who has scanned the QR
Code by displaying the list of presentees in an
ordered manner, enabling the teacher to monitor
attendance entry until the end of the class. The
Download List option also enables the teacher to
generate an Excel file of attendance entry for record
maintenance and reference later. Lastly, the Stop QR
ends the class by disabling the scanning of all QR
Codes and enabling the teacher to download the list
of attendance, thus finalizing the attendance entry
process. All such components of attendance
management systems boast making attendance a
smooth and successful process and assist in adapting
to all scenarios of a class, offering optimization
regarding experience in academic management.

A Novel QR Code Based Smart Attendance
Tracking System[2] Above mentioned attendance
system is completely developed and tested. The
system evaluates the attendance of each student based
on their attendance percentage and also registers the
respective timings along with the date of their entries
and exits. By using the advancements of modern
technology, this system is user-friendly and easy to
handle, designed with multiple web pages for
students, employees, and teachers. Moreover, it is
easy to use and also economical along with higher
levels of security.

Efficient Employee Tracking with Smart
Attendance System using Advanced Face Recognition
and Geofencing[3] In this paper, an intelligent
attendance application that incorporates face
recognition technology, geofencing, as well as GPS is
proposed. This work is evidence that a reliable tool
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essential and can save time. Employee attendance can
be automatically monitored without consuming too

much time. Geofencing technology together with the
use of GPS helps provide a safeguarding mechanism
that defines the specific areas that the employees can
check in from. Such a tool is especially important for
large firms that involve numerous locations or those
that may comprise remote employees, working in a
specific area that is physically present.

The tool can handle several regulations
involving attendance and employee presence. With
such features, this app has the capability to
revolutionize the attendance management process and
create a whole new standard in human resource
management. Going forward, incorporating speech
recognition functionality into a biometric system may
enhance security and accuracy. There are multiple
avenues where additional functionality can be
incorporated in the future, including a real-time
analytics tool that offers contemporary attendance
data to corporations so that they can make decisions
internally.

1. METHODOLOGY
A- Requirements Analysis

The functional requirements of the proposed
system are summarized in Table 1, while its software
and hardware requirements are listed in Table 2.

TABLE 1: FUNCTIONAL REQUIREMENTS

Smart Attendance System

Objective Attandance

Platform Web Application

Student Details Mame , Rall ng, Faculty, Course

Marne, Lecation, Date, Session
Start time and End tima

Class Data

TABLE 2: SYSTEM REQUIREMENTS

ISSN: 2582-8436



International Journal of Advanced Scientific Innovation

ISSN: 2582-8436

Smart Attendance Systern

Sohmere snd

Hardwars Lissga attendance

v Code Webh Applicatian

Laplcg wlh & SUGHE

CFLL 4GHE RAM Mame , Roll na, Faculty, Course

Mare, Location, Date Sas5ion
Start time and End tima

Wbl hone
a5 e b by

The core specifications and the technical backbone of
the Smart Attendance System are laid out in the two
tables. Table 1 frames the main goal of the system: to
manage attendance through the use of a web
application. It captures key information about the
students, such as the name, roll number, faculty, and
course, and information related to class sessions,
including session name, location, date, and start/end
times.

Table 2 goes on to outline the development
and runtime environment: VS Code as the
development tool of choice; a laptop with a 2.50 GHz
CPU and 4 GB of RAM will host the backend, while
the students use GPS-enabled smartphones to capture
their attendance with location verification. Piecing
both together, a complete web-based attendance
solution shall integrate geolocation into its session
management, cover the basic requirements of tracking
students and classes, and shall have all the
hardware/software resources in place to realize such a
solution successfully.

B- WORKFLOW
1. Validate QR format and data.
2. Verify that the session exists in the database.

3. Check that the current time is within the
session start and end time.

4. Confirm that the session status is active.

5. Verify that the course in the QR matches the
lecturer’s assigned course.

6. Check if the student has already marked
attendance for this session; if yes, deny as
duplicate.

Attendance is only logged if there are successful

Innovative Scientific Research Publisher

www.ijasi.org

Volume 08 Issue 01, Jan 2026

verifications in two steps of the system. First, it
checks

the QR code itself for correctness of format, validity
of session, or whether the timestamp has expired, and
to see whether the code truly corresponds to an active
session in the database. This immediately stops the
process with a message of “Invalid QR Code” in case
the QR check fails, blocking unauthorized or expired
codes from continuing.

Next would be the geofencing aspect: A virtual
boundary is drawn around the location of the
classroom. The student's phone, upon validation of the
QR, makes available GPS coordinates, and the system
calculates how far away they are from where the
session venue is using some geographic calculations,
such as the Haversine formula. Attendance can only
be marked if he is within the radius set-allowable,
generally 50 to 100 meters. This ensures that students
are not sharing codes with others not present at the
location

When both checks are successful, the system
records attendance using the student ID, session ID,
timestamp, and location, all saved in the database with
measures against duplication. The process then ends
with immediate feedback—"Attendance Successfully
Recorded"—delivered in real time. In this sense, fail
fast design provides early exits and instant feedback
that help in enhancing the security and usability
experience, hence making the marking of attendance
efficient while maintaining stringent verification
standards.
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Figure 1: Proposed system workflow
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Figurel illustrates an attendance flow
process that never-endingly loops within a class
session. It

begins as the lecturer has established a facilitation
session for the students, thereby causing a dynamic
QR code to be produced and updated regularly. For
verification, students sign in through their email
verification system, thereafter scanning the display
QR code.

This system does a double-check: first, the
authenticity of the QR code, and second, geofencing,
which ensures the student’s presence. After that, the
outcome for the student’s attendance status, either
recorded or rejected, goes back into the system.
What’s most noteworthy, however, is the loop by
which the system operates: the feedback arrow goes
back to “Lecturer Creates Session,” which means that
the QR code keeps being generated for the whole
period of the lecture. As a result, only students that are
there can record their presence.

Since the QR code is time-bound and also
location-bound, proxy attendance is prevented, and
students have no option but to remain in the classroom
until the end of the validation time.

Scan GR

hlark
Attendance

Mark Adlendarnoe

Figure 2: Dual-factor authentication decision
workflow for QR-Based Attendance

Figure 2 enables the creation of a systematic
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process for decision-making involving two-factor
verification to mark the attendance correctly.

QR verification layer

It begins when the student scans their QR
code displayed in the system. This is followed by QR
validation. Does the code have the correct format and
is it valid for this current session? If the QR code test
fails due to inaccurate format or inactivity/expired
code or an improper/invalid current session, the
system cancels the attendance process at this point
and does nothing further.

Geo-Fencing Verify Layer

After this, if the QR scan is successful, then
another factor comes in, known as “Geofencing.” This
system captures the GPS location of the student and
checks whether he/she is inside the circular region
around the classroom. In case this location is not
within the prescribed region (which is about 50 to 200
meters around the classroom), then the attendance will
be denied, and control will go back to “Scan QR.”
Taking attendance.

Attendance will be recorded only if both
checks are successful QR code and location. The final
check will merely verify that attendance has been
marked, thus finalizing the process of verification. A
two-factor check eliminates scams that involve QR
code screenshots, passing the code along to other
absent class members, and even scams of attendance
from a far-off location, leaving attendance exclusive
to class members who attend.

IV. RESULTS AND DISCUSSION
A. System Architecture

The system follows the three-tier layout of
MERN, with a clear separation of concerns across
independently standing layers, as depicted in the
image above. On the presentation side, React.js
powers dashboards for students and lecturers alike;
QR scanning via html5-qrcode and responsive UI. The
application layer is powered by Node.js with Express,
featuring five crucial modules: authentication using
JWT, session management, dynamic generation of
QRs every 5 seconds, dual-factor validation
combining QR with geofencing, and analytics on
whether students are allowed to take exams or not.
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The data layer leverages MongoDB Atlas to persistcontemporary style, featuring a stunning purple to
data on students, lecturers, sessions, and attendance; pink gradient background. And right in the middle
there is geospatial indexing for location queries,comes our branding, featuring our QR code logo and
along with unique constraints to avoid duplicates. tagline “Modern, Fast & Secure Attendance
External services also bring GPS location APIs and Management."
verification C. Instructor Interface
via email to support geofencing validation and thus
allow secure user authentication.
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The following subsection presents a visual

walkthrough of the prototype with annotated
screenshots.

Figure 6: Session Creation Form with Geofencing
o Configuration

GesAttend This session management dashboard allows the

lecturer to create attendance sessions with advanced
security. The form is divided into two parts Basic
Session Details and Geofencing Parameters.

Figure 4: Role-Based Landing Page with Dual
Authentication Interface

Figure 4 shows the home landing page of
GeoAttend, your QR code-based attendance manager
with role-based security. The design temples fresh in
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Figure7: Active Session Dashboard with Dynamic
QR Code Display
This is the interface for the live session
management view of the lecturer for an ongoing
attendance session entitled "OOPs java." It reflects
"My Sessions (8)" at the top of the page, which means
the instructor has created eight sessions in total; this
particular session being viewed is labeled "Active"

with a green badge.

Figure 8: Session Attendance Report with Real-Time
Tracking and Export

This interface shows the lecturer's attendance
report modal for a certain session, listing in detail
those students who have marked their attendance for
this class. The header indicates the session as "OOPs
java - stack", scheduled for 18 Dec at 21:51, thus
giving full context to the attendance data.

Figure 9: Real-Time QR Code Attendance Recording
and Tracking System with Distance Validation
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This is a system that captures the attendance
of students by recording several touch points triggered
by a QR code scan during a class session. The Excel
sheet illustrates the core data structure used to store
attendance records with seven key fields:

1. S.No - Sequential number for tracking
records.

2. Name - Full name of student (e.g., "chiranth").

3. USN - University Seat Number or unique

student identifier. Example: "1kI2".
4. Email - Student's registered email address
used for communication and verification. 5.
MarkedAt - Exact timestamp when the

attendance was recorded; for example, "18-
12-2025 21:54". This keeps a record to avoid
duplicate scans and helps in audit trail
purposes.

6. Distance - This is geolocation-based distance
measurement, as shown "2m", which will
validate that a student is physically present in
a classroom or within the designated

attendance zone to avoid proxy attendance

from remote locations.

7. Status - An indicator of attendance status, such
as '"present", which confirms successful
validation and recording. The system will use
a data structure that will allow it not only to
mark attendance, but also verify physical
proximity by distance checking, timestamp
each entry for accountability, and maintain
complete records to generate attendance
reports and analytics. Distance validation,
along with QR code scanning, facilitates
convenience with security against fraudulent
practices for attendance.

D. Student Interface

e =
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Figure 10: Location-Validated QR Code Attendance comprehensive attendance analytics dashboard that

Scanner with Real-Time Geofencing

This is the student attendance scanning
interface that displays real-time location tracking to
in the
classroom before marking attendance. The interface
current GPS coordinates
(Latitude: 13.262600, Longitude: 76.455372) with an

ensure students are physically present

shows the student's
accuracy

of 165 meters and a green "Location Active" indicator

confirming geolocation services are enabled.

Students can mark attendance using two
methods: scanning their QR code via the camera or
manually entering the QR code text. The system
includes three important validation notices: a tip
reminding students to verify they are in the correct
classroom, a note requiring students to be within the
classroom radius to mark attendance (geofencing), and
information about dynamic QR codes that refresh
every 5 seconds for enhanced security.

This design prevents proxy attendance by
validating physical location, uses time-limited
dynamic QR codes to prevent code sharing, and
provides a user-friendly with  clear
instructions and visual feedback through the semester

interface

indicator (Semester 3) and personalized welcome
message.

Figure 11: Real-Time Student Attendance Analytics
Dashboard with Exam Eligibility Monitoring Real

]

Time Student Attendance Analytics Dashboard with
Exam Eligibility Monitoring

This is the Statistics tab showing a
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provides students with real-time insights into their
attendance performance across multiple dimensions.
The Overview section displays three key metrics
through visual cards: Classes Attended (4 sessions
with a green checkmark), Classes Missed (-4 absent
with a red X icon), and Total Classes (0 overall,
displayed with a purple calendar icon).

The central "Overall Attendance" section
features a circular progress indicator showing 0%
attendance with a critical status alert warning "Critical
- Attend More Classes" and an amber notification
stating "You need 0 more classes to reach 75%",
which

is the minimum attendance threshold required for
exam eligibility in most Indian universities.

Below that, the "Subject-wise Attendance"
section provides granular tracking for individual
courses, displaying horizontal progress bars for each
subject (DS and OOPs Java shown at 0% each),
allowing students to identify specific subjects where
attendance is low. This multi-level analytics approach
helps students monitor compliance with institutional
attendance policies, plan which classes to prioritize,
and avoid academic penalties or exam disqualification
due to insufficient attendance.

GeoAttend is an intelligent, dynamic QR-based
attendance system that together smart
technology for whacking the big issues in school and

weaves

college administration. It provides a ready-to-run,
production-grade solution that blends several core
components into one cohesive package:

V. KEY HIGHLIGHTS

1. Dynamic QR codes with automatic expiry for
curbing attendance fraud.

2. Actual-time GPS geofencing, within the radius
of 100 meters, to avoid proxy attendance.

3. Such services may include: Smart analytics
dashboard with visual representation of
attendance in real-time

4. Automated checking of exam eligibility based
on a threshold of 75%

5.99.9% accuracy and QR-scans in less than a
second
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6. Scalable cloud setup which can support
1,000+ concurrent users.

7. grep - Enterprise-grade security using JWT
authentication and encryption

A. Impact

1. 80% reduction in time taken up by manual
attendance

2. Attendance disputes essentially eliminated 3.

Real-time visibility into student accountability
and eligibility

4. Data-informed insights to academic planning

5. Simplified compliance throughout the
institution

B. Technical Excellence

1. Full-stack stack: React 18, Node.js,

MongoDB

2. Hosted on Netlify with a fully automated
CI/CD pipeline

3. Rich in API design with more than 30+
endpoints.

4. Over 85% test coverage, production-grade
standard

5. Real-time analytics via WebSocket Ready for
the Future Modular

6. API-first architecture makes further

enhancements easy to add: biometric login,
Al-driven analytics, native mobile apps, and
LMS integrations.

It is a highly scalable solution that will have
a great impact and is ready for institutional-wide
adoptions across the globe. It shows how
technology can elevate educational operations
while upholding strong technical and security
practices. Innovation, practicality, and user
focused design are combined in this project to
provide tangible value for all stakeholders. The
intelligent attendance management era is here,
and GeoAttend leads the way.

VI. CONCLUSION

GeoAttend offers a practical, scalable solution
that is suitable for educational organizations around
the world. The system shows how technology-driven
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methods can greatly improve educational operations
while maintaining high technical and security
standards. By integrating innovation, functionality,
and user-focused design, the project provides real
value to everyone involved in the educational
community.

The system is built on a strong MERN stack
architecture, which includes React.js for the frontend
interface, featuring professional CSS animations and
dark-mode options. It uses Node.js and Express.js for
backend services and RESTful API development,
along with MongoDB and Mongoose ODM for
efficient data storage and retrieval. The
implementation takes advantage of the html5-qrcode

library for QR code scanning, the QRCode library for

www.ijasi.org

generating dynamic QR codes that rotate every five
seconds, and the browser's Geolocation API for real
time GPS validation within a 100-meter geofenced
area. Authentication and security use JWT (JSON
Web Tokens) and berypt for password encryption,
while Recharts offers data visualization through bar
charts, pie charts, and trend analytics that display
attendance statistics and exam eligibility thresholds.
The deployment architecture uses MongoDB Atlas for
cloud database hosting, Railway for backend server
deployment, and GitHub Pages for frontend hosting,
resulting in a distributed, production-ready system
that can be accessed across devices.

In conclusion, GeoAttend demonstrates that
combining dynamic QR technology with geofencing,
real-time analytics, and modern web frameworks
creates a reliable and wuser-friendly solution for
attendance management challenges in academic
institutions worldwide.

VII. FUTURE WORK
Communication Features:

Set up automated SMS and email alerts when
attendance falls below certain levels or after a series
of absences. Include a parent notification system and
push notifications via a dedicated mobile app for real
time updates.

Mobile Application:
Create native Android and iOS apps that

store QR codes offline, track location in the

ISSN: 2582-8436



International Journal of Advanced Scientific Innovation
ISSN: 2582-8436

Volume 08 Issue 01, Jan 2026

background, and provide digital student ID cards. Smart Attendance System using Advanced Face
Allow offline attendance marking with automatic Recognition and Geofencing”, 2024 2nd International
syncing when the connection is restored. Conference on Sustainable Computing and Smart

System Integration: Systems (ICSCSS), pp. 2024.

[4] Delven Bergosa, Shaina Jane Macasocol, Keannu
Cipriano Ortega, Ronald Monzon and Mary Jun
Palima, “A Web-Based Attendance Monitoring
System Utilizing QR (Quick Response) Code
campus Technology”, 2024  Global Conference on
Communications and Information Technologies
(GCCIT), pp. 2024.

Link with Learning Management Systems
(LMS) and examination portals for automatic
eligibility checks. Also, connect with library and
hostel management for integrated
authentication.

Geofencing:

Use dynamic geofencing with adjustable [5] S. Kadry, and M. Smaili, “Wireless attendance
ranges for different venue types. Support multiple management system based on iris recognition,”
zones to track field visits and off-campus events. Scientific Research and essays, vol. 5(12), pp. 1428-
Implement indoor positioning through Wi-Fi 35, Sep 2013.

triangulation or Bluetooth beacons for multi-story
buildings.

Gamification:

Set up reward systems that give points and
badges for consistent attendance. Create leaderboards
for top attendees and track streaks to motivate
students.

Accessibility:

Provide voice-guided assistance for visually
impaired students, support multiple languages, and
offer alternative marking methods for students with
disabilities.
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