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ABSTRACT— Attendance monitoring is an essential activity in 

educational institutions for maintaining discipline, evaluating 

student participation, and improving academic management. 

Traditional attendance systems based on manual entry are time-

consuming, error-prone, and vulnerable to proxy attendance. 

Existing automated methods such as RFID and biometric 

systems improve automation but require dedicated hardware, 

maintenance, and additional infrastructure costs. This paper 

presents a Location-Based Student Attendance Monitoring 

System that utilizes GPS technology and geo-fencing techniques 

to automate and authenticate attendance recording. The 

proposed system allows students to mark attendance only when 

they are physically present within a predefined geographical 

boundary such as a classroom or campus area. The system is 

implemented as a web and mobile-enabled platform that uses 

smartphone location services for real-time attendance 

verification. The application captures the student’s current GPS 

coordinates and compares them with stored classroom 

coordinates using geo-fencing validation. Attendance is 

successfully recorded only if the student is located within the 

authorized radius. The system also provides centralized data 

storage, real-time synchronization, attendance analytics, and an 

admin dashboard for monitoring and report generation. The 

proposed solution effectively eliminates proxy attendance, 

reduces administrative workload, minimizes manual errors, and 

offers a cost-effective alternative to hardware-based attendance 

systems. Experimental evaluation demonstrates improved 

accuracy, reliability, faster attendance processing, and 

enhanced transparency in attendance management. The system 

provides a scalable and practical solution for modern 

educational institutions and can be further enhanced with cloud 

integration, mobile applications, and intelligent analytics 

features. 

INTRODUCTION 

Attendance management is one of the most important 

administrative activities in educational institutions. It plays a 

vital role in monitoring student participation, maintaining 

discipline, evaluating academic performance, and ensuring 

compliance with institutional policies. Traditionally, 

attendance is recorded manually using paper registers or 

spreadsheets. Although widely used, these methods are time-

consuming, prone to human error, and vulnerable to 

manipulation such as proxy attendance. With the rapid 

advancement of information technology and smartphone 

usage, educational institutions are increasingly adopting 

automated systems to improve efficiency and transparency. 

Various attendance management systems based on RFID, 

biometric authentication, QR codes, and face recognition 

have been developed to overcome the limitations of manual 

attendance methods. However, many of these systems require 

additional hardware infrastructure, regular maintenance, and 

higher implementation costs. 

The availability of GPS-enabled smartphones and modern 

web technologies has created opportunities for developing 

intelligent location-based attendance systems. GPS (Global 

Positioning System) technology allows real-time tracking of 

geographical coordinates, while geo-fencing techniques 

enable the creation of virtual boundaries around specific 

locations such as classrooms or campuses. By combining 

these technologies, attendance can be verified based on the 

actual physical presence of students. The proposed Location-

Based Student Attendance Monitoring System utilizes GPS 

and geo-fencing technology to automate attendance 

recording. The system allows students to mark attendance 

only when they are physically present within the authorized 

geographic area. The application captures the real-time 

location of the student using mobile or web devices and 

validates it against predefined classroom coordinates stored 

in the database. Unlike traditional RFID or biometric systems, 

the proposed solution does not require dedicated hardware 

devices, making it more cost-effective, scalable, and easy to 

deploy. The system also provides real-time attendance 

tracking, centralized database management, report 

generation, and analytics through an admin dashboard. 

  LITERATURE SURVEY 

Sr. 

No. 

Author 

& Year 

Technique 

Used 
Advantages Limitations 

1 

D. 

Malhotra 

(2017) 

RFID-

Based 

Attendance 

System 

Reduces manual 

work, fast 

attendance 

recording 

Requires 

RFID 

hardware, 

vulnerable to 

proxy 

attendance 

through card 

sharing 

Published by : International Journal of Engineering Research & Technology (IJERT)
https://www.ijert.org/ ISSN: 2278-0181
An International Peer-Reviewed Journal Vol. 15 Issue 05 , May - 2026

IJERTV15IS052617 Page 1

(This work is licensed under a Creative Commons Attribution 4.0 International License.)



  

   

 

 

Sr. 

No. 

Author 

& Year 

Technique 

Used 
Advantages Limitations 

2 

M. R. 

Prasad 

(2016) 

Biometric 

Fingerprint 

System 

High accuracy 

and secure 

identity 

verification 

High 

installation 

cost, 

maintenance 

required, 

hygiene 

concerns 

3 

S. 

Sharma 

(2018) 

QR Code-

Based 

Attendance 

System 

Easy 

implementation, 

low hardware 

dependency 

QR code 

sharing may 

allow fake 

attendance 

4 

A. K. 

Jain 

(2019) 

Face 

Recognition 

Attendance 

System 

Automated 

identification, 

improved 

security 

Requires 

high 

processing 

power, 

camera 

quality, and 

proper 

lighting 

 

EXISTING SYSTEM 

Existing attendance management systems in educational 

institutions mainly rely on manual methods or hardware-

based automated technologies such as RFID, biometric 

authentication, QR code scanning, and face recognition 

systems. Traditional manual attendance systems involve 

teachers recording attendance in registers or spreadsheets, 

which is a time-consuming process and highly prone to 

human errors. These systems require significant paperwork, 

make record management difficult, and do not provide real-

time monitoring capabilities. In addition, manual systems are 

vulnerable to manipulation and proxy attendance. 

To overcome the limitations of manual attendance methods, 

RFID-based attendance systems were introduced. In these 

systems, students carry RFID cards that are scanned 

automatically to record attendance. Although RFID systems 

reduce manual effort and improve speed, they require 

dedicated hardware infrastructure and involve higher 

installation and maintenance costs. Moreover, students can 

exchange RFID cards, making the system vulnerable to proxy 

attendance. Biometric attendance systems were later 

developed to improve authentication accuracy by using 

fingerprints or facial recognition for identity verification. 

These systems provide better security and reduce fake 

attendance; however, they require expensive biometric 

devices, regular maintenance, and proper infrastructure. 

Fingerprint-based systems may also create hygiene concerns, 

especially in institutions with large student populations. 

QR code-based attendance systems gained popularity due to 

the increased use of smartphones. In this approach, students 

scan dynamically generated QR codes to mark attendance. 

While this method reduces hardware dependency and 

simplifies attendance recording, it still faces security issues 

because QR codes can be shared among students, allowing 

unauthorized attendance marking. 

PROPOSED SYSTEM 

The proposed Location-Based Student Attendance 

Monitoring System is designed to provide an efficient, secure, 

and automated solution for attendance management using 

GPS and geo-fencing technology. The system utilizes the 

location services available in modern smartphones and web-

enabled devices to verify the real-time physical presence of 

students before recording attendance. 

Unlike traditional attendance systems that depend on manual 

entry, RFID cards, biometric devices, or QR code scanning, 

the proposed system eliminates the need for additional 

hardware infrastructure. Students can mark attendance only 

when they are physically present within a predefined 

geographical boundary such as a classroom, laboratory, or 

campus area. This is achieved through geo-fencing, where a 

virtual boundary is created around the authorized location 

using GPS coordinates. 

The system works by capturing the current latitude and 

longitude coordinates of the student’s device through the 

HTML5 Geolocation API or smartphone GPS services. These 

coordinates are then compared with the predefined classroom 

coordinates stored in the database. If the student is located 

within the permitted radius, the system automatically 

validates and records attendance in the centralized database. 

If the student is outside the authorized area, attendance 

marking is denied. 

 

Fig. Proposed System 

METHODOLOGY / ALGORITHM 
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The proposed Location-Based Student Attendance 

Monitoring System follows a systematic methodology that 

uses GPS technology and geo-fencing techniques to verify the 

physical presence of students before recording attendance. 

The system is designed to automate attendance management 

while ensuring accuracy, security, and real-time monitoring. 

The methodology begins with user authentication, where 

students log into the system using valid credentials such as 

username and password. After successful login, the 

application requests permission to access the device’s GPS 

location through the HTML5 Geolocation API or smartphone 

location services. Once permission is granted, the system 

captures the real-time latitude and longitude coordinates of 

the student’s device. These coordinates are then sent to the 

application server for validation. The server retrieves the 

predefined classroom or campus coordinates stored in the 

database and performs geo-fencing validation. 

Geo-fencing is implemented by defining a virtual boundary 

around the authorized attendance area using a fixed radius, 

such as 50 meters. The system calculates the distance between 

the student’s current location and the predefined classroom 

location using location distance calculation formulas. 

If the calculated distance is within the authorized radius, the 

student is considered physically present, and attendance is 

successfully recorded in the database along with the 

timestamp and location details. If the student is located 

outside the allowed boundary, the system denies attendance 

marking and displays an appropriate message. 

The attendance records are stored in a centralized database 

that can be accessed through the admin dashboard. Teachers 

and administrators can monitor attendance in real time, 

generate reports, and analyse attendance statistics efficiently. 

Algorithm: 

Step 1: User Login 

Student enters username and password. 

System verifies authentication credentials. 

 

Step 2: GPS Location Fetch 

System requests GPS location access. 

Current latitude and longitude coordinates are captured. 

 

Step 3: Retrieve Classroom Coordinates 

System fetches predefined classroom coordinates from 

the database. 

 

Step 4: Geo-Fencing Validation 

Calculate distance between: 

Student location 

Classroom location 

If distance ≤ predefined radius: 

Attendance allowed 

Else: 

Attendance denied 

 

Step 5: Attendance Recording 

Store attendance details in database: 

Student ID 

Date and time 

Location coordinates 

Attendance status 

 

Step 6: Admin Monitoring 

Admin can view attendance records and generate 

reports. 

 

SYSTEM ARCHITECTUR 

The architecture of the Location-Based Student Attendance 

Monitoring System is designed to provide secure, accurate, 

and real-time attendance management using GPS and geo-

fencing technology. The system follows a client-server 

architecture where students, teachers, and administrators 

interact with the application through web or mobile devices 

connected to a centralized server and database. 

The system consists of multiple modules including the 

Student Interface, GPS Location Service, Geo-Fencing 

Validation Module, Application Server, Database Server, and 

Admin Dashboard. Each module performs a specific function 

to ensure smooth and reliable attendance monitoring. 

The process begins when the student logs into the system 

using valid credentials through the mobile or web interface. 

After successful authentication, the application requests 

access to the device’s GPS location. The GPS module 

captures the real-time latitude and longitude coordinates of 

the student’s device and sends them to the application server. 

 

Fig. System architecture 

RESULTS AND DISCUSSION 

Published by : International Journal of Engineering Research & Technology (IJERT)
https://www.ijert.org/ ISSN: 2278-0181
An International Peer-Reviewed Journal Vol. 15 Issue 05 , May - 2026

IJERTV15IS052617 Page 3

(This work is licensed under a Creative Commons Attribution 4.0 International License.)



  

   

 

 

The proposed Location-Based Student Attendance 

Monitoring System was implemented and tested in a 

controlled academic environment using GPS-enabled mobile 

devices and web applications. The system was evaluated 

based on various performance parameters such as attendance 

accuracy, response time, reliability, usability, and security. 

The experimental results demonstrate that the proposed 

system provides an efficient and reliable solution for 

automated attendance management. 

The system successfully verified the real-time location of 

students using GPS and geo-fencing techniques before 

recording attendance. Attendance was marked only when 

students were physically present within the predefined 

geographical boundary, which effectively eliminated proxy 

attendance and unauthorized attendance marking. The geo-

fencing validation process showed high accuracy in detecting 

valid and invalid attendance attempts. 

The response time of the system was also analyzed during 

testing. The GPS location fetching process required 

approximately 1.2 seconds, while geo-fencing validation took 

around 0.5 seconds. Attendance recording in the database 

required approximately 0.3 seconds. Therefore, the total time 

required for the complete attendance marking process was 

nearly 2 seconds, which is significantly faster compared to 

traditional manual attendance methods. 

The centralized database management system enabled real-

time synchronization and secure storage of attendance 

records. Teachers and administrators were able to monitor 

attendance data, generate reports, and analyze attendance 

statistics efficiently through the admin dashboard. The system 

also reduced administrative workload and minimized manual 

errors associated with conventional attendance systems. 

Compared to existing RFID, biometric, and QR code-based 

attendance systems, the proposed system demonstrated 

several advantages including lower infrastructure cost, 

elimination of additional hardware dependency, improved 

scalability, and enhanced transparency. Since the system uses 

smartphones and GPS services already available on modern 

devices, implementation and maintenance costs are 

significantly reduced. 

 

Fig. Location Access for Student 

 

Fig. Latitude & Longitude Location 

APPLICATIONS: 

1. Schools and Colleges 

The system can be used in schools, colleges, and 

universities to automate student attendance management. 

It helps teachers reduce manual work and ensures 

accurate attendance recording. 

2. Coaching Institutes 

Coaching centers and training institutes can use the 

system to monitor student attendance efficiently and 

prevent proxy attendance. 

3. Online and Hybrid Learning Environments 

The system can support hybrid learning models by 

verifying student presence in authorized locations during 

practical sessions, examinations, or workshops. 

4. Corporate Employee Attendance 

Organizations and companies can implement the system 

for employee attendance monitoring in offices, 

construction sites, or fieldwork locations. 

5. Industrial Training Programs 

Industries and internship training centers can use the 

system to track trainee attendance and ensure physical 

presence at training locations. 

6. Government and Public Sector Offices 
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Government institutions can use the system for 

attendance monitoring of staff members working in 

different departments or field operations. 

7. Event and Seminar Management 

The system can be used for recording participant 

attendance during seminars, workshops, conferences, 

and academic events. 

8. Remote Site Monitoring 

The application can monitor attendance in remote 

locations such as research centers, project sites, or 

industrial plants where location verification is important. 

ADVANTAGES: 

1. Eliminates proxy attendance 

2. Reduces manual work and paperwork 

3. Provides real-time attendance monitoring 

4. Improves attendance accuracy 

5. Cost-effective solution 

6. No additional hardware required 

7. Uses GPS and geo-fencing technology 

8. Secure and reliable attendance verification 

9. Faster attendance recording process 

10. Centralized database management 

11. Easy report generation. 

CONCLUSION 

The proposed Location-Based Smart Attendance Monitoring 

System presents an efficient and reliable solution to the 

limitations of traditional attendance methods. By leveraging 

GPS technology and geo-fencing techniques, the system 

ensures that attendance is recorded only when students are 

physically present within a predefined location. This 

approach effectively eliminates proxy attendance and 

significantly reduces manual errors associated with 

conventional systems. 

The implementation of the system demonstrates that location-

based verification can provide high accuracy while 

maintaining low operational costs, as it does not require 

additional hardware such as RFID cards or biometric devices. 

The results indicate a substantial improvement in attendance 

recording speed, real-time data availability, and overall 

system transparency. Furthermore, the centralized database 

and web-based dashboard enable easy monitoring, reporting, 

and management of attendance records. 

Although minor limitations such as GPS inaccuracies and 

dependency on internet connectivity exist, the system 

performs efficiently under typical conditions and can be 

further optimized by refining geo-fencing parameters and 

integrating advanced location techniques. 

In conclusion, the proposed system offers a scalable, cost-

effective, and practical solution for modern educational 

institutions. It serves as a step toward the digital 

transformation of academic management systems and 

provides a strong foundation for future enhancements such as 

cloud integration, mobile application development, and 

intelligent analytics. 

REFERENCES 

 
[1]  D. Malhotra, “RFID Based Student Attendance System,” International 

Journal of Advanced Research in Computer Science and Software 

Engineering, vol. 7, no. 5, pp. 45–48, 2017. 

[2]  M. R. Prasad, “Automated Student Attendance System Using 

Biometric Authentication,” International Journal of Computer 

Applications, vol. 140, no. 3, pp. 12–16, 2016. 

[3]  S. Sharma, “QR Code Based Attendance Management System,” 

International Journal of Computer Science Trends and Technology 

(IJCST), vol. 6, no. 2, pp. 78–82, 2018. 

[4]  A. K. Jain, “Face Recognition Techniques for Automated Attendance 

Systems,” Journal of Pattern Recognition Research, vol. 14, no. 1, pp. 

22–30, 2019. 

[5]  S. Rajasekar, R. Karthik, and P. Vivek, “Smart Attendance System 

Using IoT and Cloud Computing,” International Journal of Engineering 

Research & Technology (IJERT), vol. 10, no. 6, pp. 120–124, 2021. 

[6]  A. Patel and D. Shah, “Fingerprint-Based Attendance System for 

Educational Institutions,” International Journal of Innovative 

Technology and Exploring Engineering (IJITEE), vol. 9, no. 4, pp. 

145–149, 2020. 

[7]  K. Sharma, P. Gupta, and R. Verma, “Face Recognition Based 

Attendance System Using Machine Learning,” International Journal of 

Advanced Computer Science and Applications (IJACSA), vol. 13, no. 

3, pp. 210–215, 2022. 

[8]  R. Mehta and P. Singh, “QR Code-Based Mobile Attendance System,” 

International Journal of Scientific Research in Computer Science, vol. 

4, no. 2, pp. 33–37, 2019. 

[9]  Google Developers, “Geolocation API Specification,” [Online]. 

Available: https://developer.mozilla.org/en-

US/docs/Web/API/Geolocation_API 

[10]  Microsoft, “ASP.NET Web Applications Documentation,” [Online]. 

Available: https://learn.microsoft.com/aspnet 

[11]  MySQL, “MySQL Reference Manual,” [Online]. Available: 

https://dev.mysql.com/doc/ 

[12]  IEEE, “IEEE Xplore Digital Library,” [Online]. Available: 

https://ieeexplore.ieee.org 

 

 

Published by : International Journal of Engineering Research & Technology (IJERT)
https://www.ijert.org/ ISSN: 2278-0181
An International Peer-Reviewed Journal Vol. 15 Issue 05 , May - 2026

IJERTV15IS052617 Page 5

(This work is licensed under a Creative Commons Attribution 4.0 International License.)


