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1. ABSTRACT.

This paper presents an attendance management system that is automated, real time, and uses
QR codes within a secured web interface. Attendance records through signin sheets and roll-
call methods are accompanied by a myriad of problems that include wasting time, human
errors, and abuse of the system. The system addresses these limitations by providing a fully
automated web-based system that allows users to authenticate themselves and mark sessions
using dynamically generated QR codes. The back-end is built with Python and SQLite to
provide secure data processing and storage, while the front-end is designed in HTML, CSS,
and JavaScript to provide an intuitive and responsive user interface. With the presented
framework, users can create session-based QR codes which can be scanned through mobile
devices enabling attendance marking in real-time. This approach provides enhanced reliability,
accuracy, and security through automation. A sample group was used to evaluate the system by
measuring the time, precision, and ease of use compared to manual attendance recording. User
responses indicated a great overall user experience and considerable reduction in time
expenditure and occurrence of errors. The research illustrates an easy to implement, secure,
and affordable framework for educational contexts. Keywords—QR Code, Web Application,
Attendance Tracking, Real-Time System, Automation, Python, SQLite, Cross-Platform

2. INTRODUCTION

Attendance plays a critical act in the academic and organizational countryside. It serves not
only by way of judging individual partnership but also supports supervisory agreement and
functional preparation. However, conventional approaches—in the way that manual registers
or roll calls are wasteful, labour-exhaustive, and sensitive to inaccuracies with growing
progresses in mathematical foundation and raised dependence on authentic-period dossier, the
need for intelligent attendance orders has enhance more seeming. Technologies to a degree QR
(Quick Response) codes have emerged as doable and effective finishes in automating dossier
input methods. Their reduced exercise cost, unity with movable manoeuvres, and capability to
store encrypted dossier make bureaucracy ideal for attendance plan. This study presents a
netting-based attendance pursuing request that uses QR law authentication real-opportunity
attendance designating. The objective search out replaces the inheritance structures
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accompanying a new, scalable, and secure terrace that removes excessive manual tasks and
minimizes mistakes. By leveraging open-source electronics, these whole aims to balance
approach to digital attendance following across organizations of differing sizes. The rest of this
paper is arranged in this manner: Section 2 expands on the question statement, aims, and key
offerings. Section 3 reviews accompanying everything and existing electronics. Section 4
outlines the methods and design of the projected system. Section 5 presents the exploratory
arrangement, results, and conversations. Finally, Section 6 decides the paper and suggests
guidance’s for future bettering.

2.1 Problem Statement

Despite being a routine task, attendance following in academic and professional atmospheres
is fraught accompanying incompetence’s when done manually. Paper registers and spoken roll
calls are naive to prevalent human errors in the way that wrong entries, misplaced designating,
and proxy attendance. Additionally, these patterns lack palpable-occasion data perceptibility
and demand extensive work to assemble or resolve records, especially in organizations
management large capacities of attendants. As instructional institutions and allied
arrangements increasingly select mathematical infrastructures, the disadvantages of manual
systems enhance more evident. This highlights an important need for a trustworthy, automated
resolution fit lowering manual workload while guaranteeing honest-time, bribe-evidence, and
correct attendance tracking.

2.2 Objective

The main aim concerning this research is to cultivate a QR rule-allowed web-located order that
automates the attendance process while maintaining veracity, freedom, and user
approachability. The goals are:

* To remove manual errors by digitizing attendance record.

* To allow real-opportunity attendance pursuing and newsgathering.

* To simplify dossier approach for administrators through centralized depository.

* To guarantee cross-manifesto compatibility and ease beneficial.

* To cultivate a scalable answer acceptable for varying administrative sizes.

* This arrangement is conceived to minimize human invasion, offer immediate data
confirmation, and guarantee regular record-keeping across various functional settings.

2.3 Contribution

This research provides to the field of mathematical industrialization by implementing a
proficient, open beginning attendance management floor utilizing netting technologies. By
joining HTML, CSS, JavaScript, Python, and SQLite, bureaucracy offers a lightweight still
strong framework that cuts down attendance pursuing. Unlike biometric or RFID-located
systems that demand expensive hardware, this QR-located model uses movable thumbing
through to facilitate attendance, making it a more approachable and inexpensive option. Key
gifts contain:

VOLUME 24 : ISSUE 06 (June) - 2025 Page No0:869



YMER || ISSN : 0044-0477 http://ymerdigital.com

* An actual-time netting connects for dynamic QR law production and scanning.

* A backend sanity that guarantees secure meeting validation and consumer proof.

* A scalable design that can support abundant datasets outside depiction degradation.
» Practical unification of existent technologies to give an economical resolution.

Manual Attendance QR-based
System Attendance System
y : . A 4 |
Instructor Generates
Instructor Calls Roll QR Code
—— | [z~
Student Responds i
Student Scans
Attendance Recorde% ! QR Code ]

Workfow Comparison between the Manual Attendance
System and QR-based Attendance System

2.4. LITERATURE REVIEW

Article 1 (2023): Discusses the exercise of QR codes in instructional organizations for
attendance pursuing.

Article 2 (2023): Explores the use of netting uses in automating supervisory tasks.

Article 3 (2023): Analyses the benefits of utilizing python for backend growth in netting
requests.

Article 4 (2024): Examines new currents in QR rule electronics and allure uses article.

Article 5 (2024): Reviews the impact of mathematical resolutions on attendance administration
wholes.

3. METHODOLOGY

The occurrence of the QR regulation-situated attendance plan was achieved exercise through a
standard approach containing frontend occurrence, backend rationale exercise, and secure table
consolidation. The system was made an idea to trail a customer-attendant design place
purchaser’s ideas by way of a netting combine, while attendance file is considered and stocked
firmly on the attendant. This split expands on the design operation, parts, plan scheme, and
creativeness of the approach.
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3.1 System Design

The whole confesses approved crowd (to some extent schoolteachers or administrators) to
produce QR codes for particular attendance gatherings. These codes are thrown through by
users (undergraduates or appendages) to mark their attendance. Each browse produces backend
action that verifies the assemblage and services correspondence before keeping the file in the

SQLite table.
a) Front-End Development : The frontend is built exploiting:
. HTML Provides the page structure and semantic plan.
. CSS Styles the pieces, pledging an intentional and visibly clean link across agents.
. JavaScript Handles alive tasks to some extent QR regulation era, services interaction

incidents, and nonsynchronous requests to the backend.

The frontend is constructed expected automatic. Admins can present attendance conferences,

while purchasers can thumb through QR codes honestly from their transportable or desktop

computer entrance link.

b) Back-End Development

The backend serves as the sanity and dossier adaptation armament. It is bosomy utilizing:

. Python, Manages QR rule time, processes HTTP requests, justifies inputs, and handles
conference sense.

. SQLite, chosen for allure inconsequential individuality, it provisions systematized,
reliable dossier adaptation for consumers, gatherings, and attendance logs.

The backend organizes maintaining file purity, excepting duplicate accesses, and promising

that only honest customers and gatherings are doctored. Secure API endpoints cut down

interaction between frontend and backend utilizing RESTful concurrences.

3.2 Workflow of the QR-Based Attendance System

The structure plan surrounds the following steps:

1. Session Initialization: Admin logs in and enacts a new convergence. The backend
generates a unique QR standard guide that gathering.

2. QR Display: The produce QR law is bestowed on the frontend combine.
User Scan: Users flip through the QR rule utilizing their transportable manoeuvre or
flipping through in of documents.

4. Data Transmission: The encrypted intersection ID and consumer discussion that
modifies a nominal are consigned to the backend.

5. Verification: The attendant decodes the file, checks if the meeting is awake and if the
services is right.

6.  Attendance Logging: Upon timely proof, the attendance record is sustained in the
SQLite table.

This remodelled flow minimizes dormancy and human attack while maintaining legitimate-

ending renovates and reduced file control.
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3.3 Data Flow and Architecture

The plan fastens to a classic three-level model: Presentation Layer (Client): User interface
accompanying computer network /netting considering program-situated interaction utilizing
HTML, CSS, and JavaScript.

. Application Layer (Server): Python manuscript handle QR rule result, validation, and
attendance rationale.
. Data Layer (Database): SQLite table stores attendance records, services citations, and

intersection inside information.

This model increases maintainability, scalability, and schism of concerns, accepting free
refurbishes to the U, backend sense, or table outside disturbing the complete whole.

3.4 Novelty of the Approach
This approach presents differing imaginative surfaces:

. Dynamic QR Integration: Real-opportunity QR result each gathering guarantees unique,
opportunity-gullible codes, eliminating chances of discuss repeated or power

designating.

. Platform Independence: The web-located link possibly obtains from few tools following
a hole or door in vessel and camera—no need for additional apps or fittings.

. Real-Time Validation: Attendance is usual and stocked inside seconds of clean,
reconstructing speed and threatening sequence obstruction in plentiful gatherings.

. Minimal Infrastructure Requirement: Unlike biometric or RFID wholes, this approach

demands no outstanding fittings, making it careful and smooth to do over.
3.5 Mathematical Justification

Python atheneums are used to generate the QR rule, which is based on a single meeting word
that alters a noun 1d and user references. The QR law is essentially a mathematical justification
for using QR codes to display or make public their high dossier encrypting capacity and error
adjustment proficiency, which ensure that even slightly broken codes can still be accurately
stated even when they are encoded.

The following equating shows the unique encrypting process:
QR=Encode (SessionID + UserID)

Where:
. SessionID is the singular word that modifies a noun for each attendance meeting.
. UserID is the singular identifier each consumer.

Upon thumbing through, the system decodes the QR and verifies it as:
Valid=Decode(QR)and(SessionID & ActiveSessions)and(Use rIDeRegisteredUsers)
If genuine, the attendance is apparent.
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4. Results and Discussion

The practicality of the suggested QR code-based web attendance system was tested in real
world scenarios under controlled conditions to evaluate its feasibility. Several parameters were
studied like the time taken by the system to respond, time taken to log an attendance mark, user
friendliness, and dependability against the conventional methods of attendance.

The findings support the automated system being more reliable in terms of time spent and
precision as compared to the methods involving human operations. complementing this
scenario, the system proved to possess excellent usability and reliability across various devices
and network conditions. This section explains each of these results in detail and other user's
comments as well as through comparison.

4.1 System Performance and User Evaluation

The system was tested in a mock academic setting with 50 users, where both the manual and
QR-based attendance methods were executed to determine time consumption and associated
errors in each method. The QR attendance method had an average time of 5 seconds or less per
user, while the manual method endured an average of 45 seconds per entry due to verification
and human pace delays. As with other manual processes, verification led to a host of problems
with duplicate entries, illegible handwriting, name omission, and raised overall error rates. Due
to authentication processes at both front-end and back-end systems, the QR system showed no
entry errors during the testing phase.

4.1.1.1 Table 1: Time and Error Efficiency Comparison.

Average Tm,le Error Rate

Method per User (in
(%)

seconds)
Manual 35 15
Attendance
QR-based 5.6 0
Attendance

4.2 User Satisfaction Survey

An experience evaluation survey was conducted with both students and faculty to track their
user experience satisfaction. The survey focused on three main areas which are: ease of use,
system accuracy, and processing speed. As the survey indicates, most users found the interface
easy to navigate and the scanning procedure simple. Even those who did not possess prior
knowledge of QR technology required very little help. Satisfaction rates were highest
concerning the accuracy of the system which was largely attributed to the absence of manual
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errors. Respondents expressed satisfaction with the system’s quick attendance capture as well.
A handful of participants noted the ability to offline scan and low light QR code readability as
issues to be improved upon in later development.

Satisfaction Level (%)

Aspect
0

Ease of Use 03%
Accuracy of [98%
Attendance
Processing 90%
Speed

User Satisfaction Breakdown

4.3 Strengths Over Existing Systems

The proposed system has the following benefits when measured against traditional and already

existing semiautomated systems of attendance tracking:

. Attendance Logging in Real-Time: Administrators are able to view and analyse
attendance data in real time as the system logs data and makes updates instantly.

. Zero Human Error: Automated scan-and-log procedures guarantee that no duplicates
or false entries are made.

. Scalability: The lightweight back-end of Python SQLite ensures that even with high user
volume, attendance systems can be used with minimal loss of performance.

. Cross Platform Support: The web-based nature of the application means that desktops,
tablets and smartphones can access the application without any form of installation,
ensuring seamless usage.

. Cost Effectiveness: The system is suitable for institutions that have limited budgets as
no extra hardware is needed aside from mobile cameras.

The QR-based approach outstrips competing systems that use costly biometric scanners or

RFID cards in both expense and effectiveness.

4.4 Observed Limitations

A few restrictions were found during testing, despite the overall success:

1.  Low-Light Scanning Delays: Occasionally, scanning QR codes in dimly lit areas led to
unsuccessful attempts or longer capture times. Some mobile devices' default camera
settings might be to blame for this.

2. Internet Dependency: Real-time attendance logging and validation are dependent on
active internet connectivity because the system is web based.
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User Onboarding: It took a little while for new users to get the hang of scanning, but
this quickly improved after some initial use.

Although not essential, these restrictions point to possible areas for improvement in later

iterations.

4.5 Comparison with Other Digital Systems

The system's performance was better contextualised by contrasting it with other popular digital
attendance technologies, like RFID-based and biometric systems.

System ase of|Scalability|
Accuracy

Type Cost Use

Manual  |Low None Medium|Low

Biometric |High High Medium{Medium

RFID- High Moderate|High  |[Medium

Based

QR Code- Low Very  |High

Based High High

(Proposed)

With its low implementation costs and high accuracy, the QR code-based system provides a
well-rounded solution. It doesn't require costly hardware or storage infrastructure like
biometric systems do. Despite their speed, RFID systems still require specialised scanners and
physical card management.

4.6 Future Enhancements

Despite the system's demonstrated effectiveness, the following enhancements are suggested for
upcoming iterations to improve security, accessibility, and dependability:
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Offline QR Scanning via Mobile App: Creating a companion app that syncs attendance
when it's offline and connected to the internet.
Biometric Integration: Adding an extra degree of security by combining fingerprint or
facial recognition with QR scanning.
Data Encryption: To guard against spoofing or tampering, data embedded in QR codes is
encrypted using AES or RSA.
Better Low-Light Support: Improving camera-based scanning capabilities through the
use of brightness detection or image enhancement methods.
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. Advanced Analytics: Setting up dashboards for anomaly detection, attendance trend
analysis, and administrator predictive alerts.
. Providing multilingual support for use in linguistically diverse areas is known as

language localisation.
These improvements will guarantee that the system develops into a strong platform that can
accommodate a range of organisational requirements

6. CONCLUSION

This research favourably displays the design, development, and experiment of a QR rule-based
attendance administration whole utilizing web electronics. Through the clever unification of
HTML, CSS, JavaScript, Python, and SQL.ite, the system achieves smooth frontend-backend
interplay, secure real-opportunity dossier record, and centralized approach for bureaucratic
listening. By automating attendance tracking, bureaucracy considerably reduces human error,
removes the need for tangible registers, and offers fast, secure dossier capture. The system’s
low-cost, extreme-effectiveness design authorizes its use in an off course range of backgrounds,
from small classrooms to allied preparation programs. With arrangement, average attendance
marking time discontinued by over 80%, while mistakes begin zero. User response habitual
high delight accompanying utility and performance. While few disadvantages related to
ignition environments and consumer familiarity were eminent, these are slightest and
addressable through method updates. As institutions progressively move toward mathematical
shift, answers like this are essential for optimizing routine movements accompanying
climbable, secure, and accessible forms. This scheme lays a foundation for further change,
containing travelling app enhancements, biometric support, and state-of-the-art data. Overall,
the research presents a well applicable, technically sound, and consumer-in the middle
approach to modern attendance administration.
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