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ABSTRACT 
In educational institutions, the attendance monitoring plays an essential function, as it directly helps to 

academic control, student performance enhancement, and successful administrative management. 

Although conventional traditional manual attendance and semi-digital systems frequently face 

challenges such as proxy attendance, incorrectness and bottlenecking. This paper introduces a web-

based Attendance Management System using built in ASP.NET MVC, including a location-based login 

mechanism to assure to strong and verified attendance recording. By making use of Geofencing 

technology, the system permit the attendance to be marked only when students (users) are physically 

present within the virtual geographic area, that reducing the possibility of fraudulent entries. Moreover, 

the system offers detailed attendance analytics that help faculty and administrators to follow attendance 

patterns, creating reports, and expose inconsistencies. A detention list feature is incorporated to 

automatically recognize students who do not fulfil the minimum attendance requirements,  proactive 

academic support. Overall, the proposed system enhances precision, clarity and administrative 

capability, making it a proven result for modern education institutions. Keywords: Location-based 

Services, GPS Technology, Automated Attendance, Proxy Prevention, Attendance Reporting, 

Real-time Tracking, Academic Management, User Authentication, Database Management, SQL 

Server, Web Application, Detailed Analytics. 

 

 

INTRODUCTION 

Attendance Management system is the most important educational and management activities in academic 

institutions, as it controls student behavioural expectations, learning impact, assessment, and observance 

with institutional and official rules. Attendance regularization ensures that the students regularly present in 

academic activities, follow the knowledge construction, and meet qualifications for examinations and 

assessments. Although its importance, many institutions continue to rely on traditional attendance systems 

such as manual registers or basic worksheet methods. These traditional techniques are slow, time-

consuming, and it requires physical work rather than computerization, which makes them imperfect and 

irregular. As the learning environments become more active and student’s intake increases, the obstacle of 

these legacy systems becomes more transparent. 

In manual attendance the common issues are included such as human errors, data redundancy, incorrect 

input data entry, difficulty in maintaining the past data, and the lack of on-demand access to presence record. 

Generating attendance reports, determining the ratio, and recognizing defaulters that requires particular 

manual efforts from academic staff, misdirecting their observation from teaching and academic duties. The 

major disadvantage of traditional system is proxy attendance, where students can inaccurately mark 

attendance of absent colleagues, leading to unreliable data and inequitable grading. These challenges 

compromise data integrity of attendance data and critical imperative for safeguarding, automated, and smart 

attendance management solution. To address these issues, the proposed paper introduces a web-based 
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Attendance Management System developed using ASP.NET MVC, a robust web application framework 

based on the Model–View–Controller architectural pattern. ASP.NET MVC authorize the clear separation 

between data processing, and user interface components, resulting in enhanced serviceability, and 

adaptability.  

The system allows the approved users such as faculty members, administrators, and students to access the 

live and centralized data hub. The automating attendance system minimizes human involvement, preventing 

errors, and ensure accountability or transparency in record management. An important feature of this 

automated system is the location-based login mechanism, which uses geofencing technology to validate the 

physical presence of students before allowing them to mark attendance. A Geofence (virtual boundary) is 

defined around authorized locations such as classrooms or campus land, and attendance can only be 

recorded when a student is present within this boundary. This mechanism constructively eliminates proxy 

attendance and data breach, ensuring that attendance data accurately reflects actual student presence.  

By including location validation into the authentication, the system crucially improved systems reliability of 

attendance records. The smart attendance monitoring gives the additional feature of detailed attendance 

analytics, which is the process of collecting raw input data of the users (students) process it and providing 

the output in the form of datasheet pattern, absenteeism and productivity. The specific features provided in 

the detailed attendance analytics are real-time tracking, gives the overall attendance ratio, make the daily as 

well as monthly reports, provides the automated tools to faculty and administrators for monitoring the 

attendance of every student, recognize the inconsistency in attendance, and make data-informed instructions. 

The real-time accessibility which provides the accuracy, consistency, and reduces the manual work.  

Additionally, the system included the one more feature, which automatically detects the detention list of 

students who is not present physically in the virtual campus area and who is fail to fulfil the requirements 

which  are already set by the institutions. This feature allows the  faculty to take swift action, make 

decisions, update the academic records with respect to student’s progress and ensuring conformance with 

digital tools for tracking. Essentially, the proposed paper is based on Smart Attendance Management System 

that makes the attendance system independent and adaptable for all the educational institutions. It also 

creates a transparency and makes the good communication between the parents and administrators. It is an 

updated, powerful and expandable solution over the traditional manual attendance method that is designed to 

grow and enhancing the overall educational institutions. 

 

LITERATURE REVIEW 

The literature review section analyses the previous research on attendance management system that focusing 

on their advantages, limitations and challenges which are helping in developing the proposed smart 

attendance system which is built in ASP.NET MVC with the location-based geofencing technology with the 

analytical features.  

[1] Patel, K., & Sharma, R. (2020). “Web-Based Attendance Management System Using ASP.NET.” 

This study describes the development of a web-based attendance management system implemented using 

ASP.NET framework with SQL Server database support. The system aims to convert manual attendance 

registers into digital format and enables faculty members to generate attendance reports automatically. It 

enhances data organization and minimizes paperwork. However, the system depends only on login 

credentials for authentication and does not include any mechanism to prevent proxy attendance or verify 

physical presence. 

In this framework, Patel and Sharma (2020) introduce a web-based attendance management system 

developed using the ASP.NET framework with SQL Server as the backend database.                                                                  

The main purpose of their system is to reduce the paper-based manual work in traditional method, and 

provide a centralized and organized plan for managing the automated attendance records for implements the 

overall accuracy to handling the attendance within the educational academics. The fusion of ASP. NET SQL 

Server deliver a secure, reliable, scalable, structured and retrieval data storage for the web-structured 

development.  

[2] Singh, A., & Verma, P. (2021). “GPS-Based Student Attendance Tracking System.” 
In this research, a GPS-supported attendance monitoring system is introduced to validate student presence 

through real-time location tracking. The system restricts attendance marking to a predefined geographic 

area, ensuring that students must be physically present to record attendance. While this approach reduces 

fraudulent entries, it does not provide comprehensive analytics or advanced administrative monitoring 

features. 

The GPS-based attendance tracking system introduces real-time location verification to improve 

authenticity. By restricting attendance marking within a defined geographic boundary, the system minimizes 
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fraudulent entries. This approach significantly reduces proxy attendance compared to traditional systems 

The study proves that location-based systems increase reliability.  

The system demonstrates how real-time tracking can improve institutional discipline. However, it may face 

challenges in areas with weak GPS signals. Integration with web-based dashboards could improve usability. 

Expanding its architecture would make it more suitable for large-scale institutions. 

[3] Reddy, M., et al. (2022). “Geofencing Technology for Secure Attendance Monitoring.” 
This paper focuses on implementing geofencing technology in attendance systems by defining a virtual 

boundary using latitude and longitude coordinates. Attendance is permitted only when users are located 

within the specified radius. The model improves accuracy and security in attendance recording. However, it 

does not integrate performance analysis or automated academic compliance features such as detention list 

generation. 

This research highlights the practical implementation of geofencing technology in attendance monitoring. 

By defining a virtual boundary using geographic coordinates, the system ensures secure attendance marking. 

The geofence-based validation strengthens institutional discipline. However, the system mainly addresses 

security and does not focus on academic analytics. Automated detention or eligibility tracking is not 

included. Long-term performance monitoring is also missing. Despite these limitations, the system 

successfully demonstrates the effectiveness of geofencing in educational environments. Combining this 

approach with analytics could create a more comprehensive solution. 

Additionally, the research shows that virtual boundary enforcement can be easily implemented in smart 

campus environments. It provides flexibility in defining radius limits based on institutional needs. The 

approach is scalable for multiple classrooms and departments.  

[4] Kumar, S., & Gupta, N. (2019). “RFID-Based Automated Attendance System.” 
The authors present an RFID-based attendance solution where students record attendance using identity 

cards embedded with RFID tags. This system reduces manual effort and speeds up the attendance process. 

Despite its efficiency, the system requires additional hardware infrastructure and does not completely 

eliminate the possibility of proxy attendance if cards are exchanged among students. 

The RFID-based attendance system offers a fast and efficient method for recording student presence. It 

significantly reduces manual effort and classroom time consumption. There is a risk of card exchange 

among students, which may lead to proxy attendance. The system depends on physical devices, limiting 

flexibility. Maintenance and installation can be expensive for large institutions. Integration with biometric or 

location-based systems could enhance reliability. Overall, it presents a practical but hardware-dependent 

solution. Technical failures may interrupt attendance recording. Future enhancements could include multi-

factor authentication to increase credibility. 

 

[5] Ali, M., & Khan, T. (2021). “Cloud-Based Attendance Analytics for Educational Institutions.” 
This research proposes a cloud-integrated attendance management system that provides real-time access to 

attendance data along with analytical reports such as attendance percentage, absentee patterns, and 

performance summaries. The cloud architecture improves accessibility and centralized data management. 

However, it does not incorporate any physical presence verification mechanism such as GPS or geofencing. 

The cloud-based attendance system enhances centralized data storage and accessibility. It allows real-time 

access to attendance records from multiple locations. The inclusion of analytical tools improves 

administrative decision-making. Attendance percentage calculation and absentee trend analysis strengthen 

monitoring capabilities. The absence of geolocation validation limits authenticity. Despite this, the cloud 

architecture improves scalability and flexibility. It simplifies report generation and long-term data storage.  

In addition, cloud integration enables remote access to attendance data. It supports centralized monitoring 

across multiple campuses. Data backup and recovery become easier in cloud architecture. A hybrid model 

combining cloud and location validation would provide a stronger solution. 

[6] Sharma, P., et al. (2023). “Smart Attendance System with Automated Notification and Eligibility 

Tracking.” 
This study introduces an attendance monitoring system that automatically identifies students who fail to 

meet the minimum attendance criteria and sends alerts to concerned stakeholders. The system supports 

institutional rule enforcement and simplifies eligibility tracking. Nevertheless, it lacks a secure location-

based authentication system to ensure genuine attendance marking. 

This study focuses on automated attendance monitoring with eligibility tracking features. The system 

identifies students below the required attendance threshold and sends notifications. It supports institutional 

rule enforcement effectively. Automated alerts reduce manual supervision workload. Attendance 

authenticity depends on user honesty. The lack of secure authentication reduces reliability. Despite this 
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limitation, the automated detention tracking improves academic compliance. The research highlights the 

importance of monitoring attendance eligibility. Future systems should combine notification features with 

location-based validation. 

Furthermore, automated notification features reduce manual follow-up efforts. The system improves 

communication between faculty and students. It promotes awareness of attendance requirements. However, 

authentication measures remain limited. Incorporating geolocation or biometric verification would enhance 

trustworthiness. 

 

NEED OF THE STUDY 

The need of this paper  is  to address the drawbacks of traditional attendance systems and to present a secure 

data-driven automation for managing attendance in educational institutions. The main needs of studying this 

system are given below: 

Initially, the traditional attendance methods such as paper-based manual work that is time-consuming, error-

prone, and easy to manipulate and in that to mark the proxy attendance and incorrect entries are common 

problems. This paper studies how a location-based login system with the Geofencing technology which can 

ensure that attendance is marked only when students are physically present in the permitted campus, that 

improves the accuracy and authenticity. Secondly, many obtained systems focus only on recording 

attendance without provide the predictive analytics. The study of detailed attendance analytics is needed to 

understand the  attendance records, identify anomaly detection, and record student historical data. 

Evaluation report help faculty and administrators to update the academic data-driven decision. Another 

crucial need of this study is to reduce manual workload for teachers and administrative staff. By automating 

record attendance, generate reports and checks requirements, the system’s strategic process improvement 

allows staff to focus more on teaching and student engagement. 

The paper also addresses the need for real-time data tracking and to interfere, these features such as 

automatic attendance percentage calculation and a detention list. When students who fall below the required 

attendance record (e.g., < 75%) can be identified early and can be detained. This enables institutions to take 

timely corrective actions, such as guidance and advisory before academic penalties become severe. From a 

technical perspective, studying this paper is an important to understand the practical implementation of 

ASP.NET MVC architecture in a real-world application. It displays how MVC supports better to code 

organization, scalability, security, and maintainability, enabling for institutionalizing. Also, the study 

highlights the importance of information security. Geofence authentication and functional access ensure that 

the susceptible attendance data is protected from misuse. 

In conclusion, the need for studying this paper lies in its ability to provide authentic, systematic, and smart 

attendance management solution. It fuses the modern technologies, Geolocation, and mechanisation to 

overcome the limitations of traditional  systems and addressing the changes which are required for 

educational institutions. 

 

PROPOSED WORK 

This paper proposes the Smart Attendance System which is a location-based login system that is built using 

ASP.NET MVC with the detailed attendance analytics and an automated detention list feature. The proposed 

work addresses to mark the attendance of users or every student only when they are physically present in the 

specific boundary or specific campus area through the geofencing technology, that prevent the chances of 

marking the proxy attendance and ensures the accuracy in the processed work. This proposed work aims to 

overcome the drawbacks of the traditional method or paper-based manual work, that leads many typical 

problems regarding the attendance management. 

The proposed system uses the ASP.NET with MVC architecture. The ASP.NET is the platform of the web 

application  framework and backend logic processing application that supports various web-based models by 

using different programming languages such as C#. This application connects the databases such as SQL 

Server to securely store and retrieve the data in the attendance records. The MVC architecture divides the 

application into three components such Model, View and Controller layers, in which Model manages the 

updating, editing, storing and retrieving the data of the students. View displays the attendance data to users 

and handles the user interface that provides the attendance data to administrator. The Controller component 

act as the mediator that processes the user input data. 

 



Vidyabharati International Interdisciplinary Research Journal                                                              ISSN 2319-4979 

 

6
th

 International Conference on Recent Trends in Science, Engineering & Technology [17& 18March 2026]               5 

 
 

 

The system also includes the User roles and Access control system operation. Every user has their different 

roles in accessing the data in the system.  There are three different users that are Admin, Teacher/lecturer 

and Students. The Admin manages the users data like their subjects,  make the attendance reports monthly or 

yearly, and also monitors the detention list from the system. Students play the important role in this, because 

this system is built for their security. They login on the location-based feature to mark their attendance, 

receive the detention notification if not fulfil the requirements of attendance and view their own attendance 

reports. The system verifies the physical presence, that is location-based login implementation. The location-

based mechanism uses the virtual geographic area that used the concept of latitude and longitude, that 

predefined the distance of radius (e.g., 100 meters). This allows user to login only if they are present inside 

the campus and mark the attendance only when real-time GPS location used within the boundary. By using 

HTML5 Geolocation API or Google Maps API to collect the user’s data, and prevent the fake attendance. If 

there is any unauthorized entry that attempts to mark the attendance outside the permitted area are 

automatically rejected. 

The below figure represents the general mechanism of the smart Attendance Management System with 

software design flow, which uses the location-based Geofencing technology that ensures the accuracy and 

reliability with real-time tracking. When the student accesses the data, the process begins by capturing 

student’s current location using Geofencing technology. The captured data is then validated to make sure 

about the data is accurate and retrieval. After validating the data system checks  the student is present 

physically within the virtual permitted boundary,  if the student is outside the permitted area the system 

Figure 1. System Architecture of Smart Attendance Management System Using Geofence 
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denies to login due to location restrictions. And if the student is inside the campus, the system allows the 

student to login and mark the attendance automatically. This is an important feature in this system that 

preventing  the proxy and unauthorized attendance marking. After the attendance marking, the system put 

into the filters and attendance analytics, such as checking the attendance percentage ratio. If the attendance 

ratio of any student is below 75% then that student added in the detention list. And if the attendance criteria 

satisfied then the attendance record is successfully updated in the database. 

 

 
 

 

The overall objective of the proposed paper is that it automates the attendance marking and eliminate the 

manual work and addressing the drawbacks of the traditional method. It ensures about the physical presence 

using geofence location-based login and provides the detailed attendance analytics with the detention 

detection. The suggested system automatically records the attendance and detects the detention list 

generation. The attendance is automatically captured along with the User ID, Subject ID, Date, Lecture No., 

Status for respected subjects, classes and sessions which is activated only for the limited duration. This 

automatic attendance monitoring stores the data in the centralized SQL Server database and it also prevent 

the duplicate attendance. When any student’s attendance data is occurred less than 75% then that student 

automatically identified and send notification can be announced that the student is at risk and can be 

detained from the system.  This smart attendance manages security, scalability, accuracy, maintainability, 

cost-effectiveness, enhance authenticity. It also maintains the student discipline and ensures the real-time 

tracking  that reduces the workload of faculty members. This proposed system is well suited technology in 

the digital modern educational establishments.  
 

 

 

Figure 2. Flow Of the Smart Attendance Management System 
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Figure 3. Smart Attendance management Using Location-Based Geofencing Technology 

 

 

APPLICATIONS 

 The primary and most significant application of the smart attendance is the geofencing location-based 

attendance recoding, which records the check-in or out time to enhance the accuracy and efficiency. 

 The smart attendance recording reduces the manual paper work, human errors, manual attendance 

calculation errors and helps to store the data securely in the authorized system. 

 The system gives detailed attendance analytics that calculates the attendance ratio of the students and 

generates the reports as per the needs like daily, weekly, monthly or yearly.  

 The detection of the disciplinary actions related to minimum attendance ratio of students leads to 

detention list feature, that is the way to monitoring the intervention effectiveness. This feature can 

automatically send the notifications to the particular staff, students and parents also. 

 The use of location-based system helps to prevent the chances of proxy attendance or buddy punching. 

 This Smart attendance is used in the laboratory and practical/ training sessions that ensures the physical 

presence of the user in the theory or practical lectures due to which it can easily track the absent user and 

faculty can easily identify the missed session in the practical. 

 This system allows parents to monitor the regular attendance record of their children, which can be 

performed by sending the attendance deficiency notification to the parents, this system can improve the 

coordination between teacher/faculty and parents. 

 This system helps to improve the student’s self-discipline and responsibility to attend the regular classes 

by monitor their self-service attendance portal. 

 Due to detention list generation (attendance < 75%), students may encourage to attend the classes or 

academic activities consistently in the institutions, it also checks the examination eligibility criteria on 

the basis of attendance detention. 

 In many large colleges/schools or in universities this system is used in departments, multiple-classes and 

many managemental meetings by automatically syncing the data of each and every student of different 

classes, departments and subjects to reporting the attendance data for the NAAC committee.  

 

ADVANTAGES  

 The Smart Attendance management system introduces automatic attendance monitoring that reduces the 

manual paper work, human errors, and risk of proxy attendance from traditional method. 
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 The automated smart attendance system which provides the simplicity to faculty, students and 

administrators in the use of this virtual learning platform that reduces the complexity and increase 

efficiency. 

  The automatic attendance system tracks the accurate and reliable attendance data with consistency, 

accuracy and authenticity varying with the traditional method. 

 The location-based login system marks the attendance only when the user present physically within the 

permitted geographical area, that successfully terminates the proxy attendance. 

 The smart attendance management system reduces the workload of the faculty members and 

administrators by recording the automated data and maintain it safe, reliable and accessible or retrieve 

whenever needed. 

 ASP.NET MVC architecture separates the application in different components which can easily 

understandable and enhanced the data security by protecting the data safe from unauthorized users and 

also controls the data access. 

 This system saves the classroom time, reduces faculty workload by reducing the paperwork from 

traditional method, and the smart system ensuring that the automated attendance record is monitoring 

quickly and accurately. 

 The real-time tracking attendance system records the data correctly and faculty can instantly check the 

attendance status and easily identify the absentees records of students. 

 The detailed analytical attendance generates the subject-wise attendance analytics, make the reports 

weekly, monthly or semester wise and identifying the absenteeism ratio of the students. 

 This system manages the examination eligibility by quickly generating the eligible/non-eligible list and 

verify the eligibility before the examination. 

 Students can track their attendance data by self-service portal through which they can receive their data 

anytime that increases the awareness attendance status and improves the students responsibility. 

 The system quickly generating the reports semester-wise, department-wise and access the historical for 

the authorized organization or NAAC committee. 

 The geofencing based system is reliable, to secure the long term digital data storage management and 

transparent to maintains the attendance policies. 

 

CONCLUSION 
In conclusion, the proposed research paper presented the effective solutions over the traditional challenges 

such as manual register work, human errors, buddy punching, time-consuming system, increases workload, 

difficult in maintaining the past data and inaccuracy that leads the traditional attendance methods in the 

educational institutions. This proposed system designed and developed using the ASP.NET MVC 

architecture with a location-based login system, with detailed attendance analytics and detects the automated 

detention list feature that successfully addresses the drawbacks of the manual attendance methods in the 

educational organizations. 

The geofencing location-based login feature in the system prevents proxy attendance in the specific area, 

because the proposed work is focusing to ensures that the attendance is marked only when the users or  

students are physically present and login the required data within the permitted campus area. Due this smart 

feature the system improving the consistency and accuracy of attendance records. By applying  this location-

based login the system supports the academic ethics and encourage students to attend the classes or 

academic activities regularly. 

The involvement of detailed attendance analytics improves the system’s ability that maintains the automated 

data processing, generating the reports on the basis of weekly, monthly or yearly. Due to this, faculty 

members and administrators can easily monitor the student’s academic participation in the institutions. 

These analytics optimizes the productivity by reducing the operational costs and improved data accessibility 

that improves the clarity and conformity with the academic policies. 

An additional feature involves in this proposed paper is that the automated detention list that provides the 

consistency in the system implementations by eliminating the manual attendance calculations, optimizing 

workflows, and secure justice. The feature identifies the student who do not fulfil the minimum attendance 

requirements that records the attendance data is less than 75%, so in that condition a student can be detained 

from the session. This feature helps the educational institutions to maintains the accurate and non-

manipulated data. 

In summary, this proposed work ensures the accurate, efficient, reliable and scalable solution that supports 

the institutional development. The system effectively constructs a strong conceptual framework for the 
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subsequent improvement such as android app integration, predictive analytics for attendance data, face 

recognition for the smart attendance and biometric device synchronization.  
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