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Abstract: Effective management of examinations is important to maintain smooth operations within academic institutions and
avoid excessive administrative workload. The project introduces a Smart Invigilation System, an online application built by
Python Full Stack with Flask used as the backend framework and MySQL as the database. The system effectively implements
automated seating for students and invigilation duty scheduling for teachers, improving the examination process with
optimized usage of resources. The application has a user authentication system, where users log in and upload necessary files:
classroom information, student information, and teacher information. The system processes these files to create an optimal
seating plan for students based on classroom characteristics like the number of benches and seating capacity per bench. Round
Robin Algorithm is used to distribute invigilation responsibilities among teachers in a fair manner. After the allocation is
done, the system provides an email notification facility with the help of the SMTP protocol to send automated emails to the
students and faculty members. Information about their exam time table, classrooms allocated, and seating configuration is
communicated to the students, while the faculty members are informed about their invigilation duties. Security measures are
adopted by storing the user credentials in the database with the passwords encrypted. By computerizing seating and
invigilation assignment, the system greatly eliminates manual labor, mistakes, and administrative workload, rendering
examination administration more efficient, transparent, and dependable
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1. INTRODUCTION teacher names, IDs, and email addresses. After uploading the
data, the system automatically assigns seating arrangements for

Examinations are a critical part of educational students and assigns invigilation tasks to faculty members

institutions, and the assessment of students’ knowledge and
performance is ensured by them. Yet, manual distribution of
seating plans and invigilation tasks results in inefficiency,
mistakes, and administrative  workload.  Conventional
methods take a lot of effort to distribute students into
classrooms and assign invigilation tasks to faculty members.
In response to these issues, we introduce a Smart Invigilation
System, an auto- mated web-based application for
streamlining the examination management process.

This system utilizes Python Full Stack development with
Flask as the backend and MySQL as the database to manage
examination-related data in an efficient manner. Users are able
to log in securely and upload three necessary files:

Classroom data file — Holds classroom numbers,
number of benches, and seating capacity. Student data file —
Holds student information like name, roll number, year of
study, exam subject, and email. Teacher data file — Contains
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based on the Round Robin Algorithm. This method provides
equitable and efficient allocation of examination tasks with
minimal scheduling conflicts.

One of the major aspects of the system is email
automation through SMTP, through which users can inform
students of their exam timing and seating arrangements, and
instructors of their invigilation duty assignments. Further, to
provide extra security, user credentials are stored in the
database safely with encrypted passwords.

Automating these, the Smart Invigilation System hopes
to: Avoid human errors in seating and invigilation
assignments. Increase efficiency in the management of
exams. Provide transparency in the process of allocation.
Enhance interaction among students, teachers, and
administration. The suggested system is an effective,
scalable, and easy-to-use solution to enhance examination
management within academic institu- tions. The following
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sections elaborate on the methodology, system architecture,
implementation aspects, and analysis of the suggested
system.

1. LITERATURE REVIEW

Examination administration has always been an
important administrative activity in educational institutions,
necessitating effective planning to prevent scheduling
conflicts, seating mistakes, and invigilation mismanagement.
Conventional ap- proaches depend heavily on labor-intensive
manual processes, which are susceptible to human mistakes,
inefficiencies, and large administrative burden. Various
automated systems have been discussed in the academic
literature to facilitate examina- tion administration, using
technologies such as database-driven allocation, optimisation
algorithms, and Al-based scheduling.

A. Automated Exam Scheduling Systems

Earlier research has investigated automated scheduling
sys- tems to arrange student seating and invigilation
assignments. A rule-based exam scheduling system presented
by Smith et al. made use of predefined constraints like seating
capacity and faculty availability to produce an optimized
schedule. Yet, this was not flexible enough to accommodate
real-time adjustments and failed to incorporate communication
channels such as automated notifications.

B. Algorithmic Approaches for Resource Allocation

Algorithmic methods like Genetic Algorithms (GA),
Linear Programming, and heuristic methods have been studied
for exam hall assignment. Zhao et al. utilized a GA-based
student seating assignment system to distribute students fairly
and avoid cheating. Likewise, the Round Robin Algorithm has
also been extensively utilized in task scheduling problems
because of its fairness and optimality, as noted in . Our project
utilizes the Round Robin Algorithm to allocate invigilation
tasks so that workload is evenly distributed among staff
members.

C. Web-Based and Database-Driven Systems for Exam Man-
agement

With the growth of web technologies, full-stack develop-
ment has gained popularity for exam management solutions.
Kumar et al. suggested a web-based system with PHP and
MySQL to implement automated seating assignments. Their
solution did not have strong security features like password
encryption and role-based access control (RBAC). Our solu-
tion goes beyond the common web applications by combining
Python Full Stack with Flask and MySQL to offer a secure
and scalable solution.

D. Email and Notification Systems for Exam Management
The use of automated communication mechanisms like
SMTP-based email notifications has been found to be effec-
tive in minimizing administrative burden. Williams and Patel
showed the effectiveness of email notification for exam hall
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reminders, reducing last-minute confusion among students and
staff. Our system uses SMTP for automated notifications,
providing timely reminders about exam schedules, seating, and
invigilation responsibilities.

E. Security Issues in Examination Systems

Data security is a recurring issue in examination manage-
ment systems. Past research has highlighted the importance
of encrypting user passwords and implementing access con-
trols [6]. Our system addresses these problems by employing
password encryption algorithms and access control policies for
ensuring that there is no unauthorized access.

I. METHODOLOGY

The Smart Invigilation System is intended to automate
the seating plan and invigilation responsibility allotment
process, eliminating the inefficiencies of manual means. This
project is developed based on Python Full Stack development
utilizing Flask as the backend framework and MySQL as the
database. The system allows a logged-in user to upload
necessary data files, including classroom details, student
information, and faculty details, and automatically process the
data to generate optimized class seating plans and invigilation
rosters. Student assignments to classrooms are based on
capacity constraints, ensuring even allocation without
overloading. For invigilation allocation, the system makes use
of the Round Robin Algo- rithm in which the faculty members
are allotted to examination halls in a cyclic manner such that
there is proper distribution of load. Once the allocations are
performed, the system offers a provision for automatic mail
sending to the students and the faculty members informing
them about their respective allocations through the SMTP
protocol.

The system has a three-tier architecture, which
includes the frontend interface, the backend processing unit,
and the database management system. The frontend has an
easy-to- use login system where administrators log in before
accessing the platform. After logging in, users have the ability
to upload structured files with information of classrooms,
students, and faculty members. The backend application,
which has been developed with Flask, processes the input files
and executes allocation logic to produce seating plans and
invigilation timetables. These are stored in a MySQL
database, which provides data persistence and facilitates easy
retrieval. The email notification system is a part of the backend
and has SMTP services as a means to communicate with the
students and employees.

Data entry and processing hold a very vital position
in the system. Classroom Data File comprises features such as
classroom number, seating capacity, number of benches, and
number of students each bench can take. The Student Data
File contains student name, roll number, year of study, subject
name, subject 1D, and email address. The Teacher Data File
holds faculty details such as teacher name, teacher ID, and
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email address. Upon uploading these files, the system validates
to obtain proper data and prevent any error that may lead
to incorrect allocations. The system reads the data after it
has been validated and saves it to the database for further
processing.

The seating arrangement algorithm is used to return the
best student allocation across classrooms. The system sorts
students by subject and year of study first before grouping
them. It then iterates through the available classrooms,
assigning students with respect to constraints such as seating
capacity and max students per bench. By having a structured
allocation, the algorithm minimizes the chances of students
sitting together from the same subject, hence minimizing
potential cases of malpractice. Once the seating arrangement is
finalized, it is stored in the MySQL database, and
administrators can see or modify assignments as necessary.

The Round Robin Algorithm is employed to allocate in-
vigilation duties to instructors in an equitable and balanced
manner. The system, initially, obtains the list of available
invigilators and distributes them to test sessions in a circular
manner. This is carried out so that each instructor has an equal
opportunity to supervise exams without burdening any one
instructor with too much work. The system also takes into
consideration constraints such as faculty availability as well
as available invigilators per testing session to schedule seam-
lessly. In adopting this technique, the system computerizes
invigilation task allocation, alleviating administrative tasks and
avoiding planning conflicts.

The system provides the option of automatically sending
notifications of seating arrangement as well as allocations
of invigilators through email to the students and lecturers.
This notification process is automated via SMTP (Simple
Mail Transfer Protocol). Students get emails with necessary
information including their exam schedule, assigned class
room, seating plan, and subject information so that they are
well-aware beforehand of the examination. In this way, faculty
members are also communicated by way of emails about their
invigilation responsibilities, assigned class rooms, and time
slots. This reduces the occurrence of manual communication,
which guarantees that all the stakeholders are informed with
correct and timely data about their roles.

Given that the system deals with sensitive user
information, there are some security protocols in place to
protect user passwords and allocation data. The authentication
system guarantees that only legitimized administrators have
access to the system. User credentials such as passwords are
encrypted and stored securely in the MySQL database using
encryption methods, hence avoiding unauthorized access. In
addition, uploaded files are rigorously validated to avoid
malformed data entries to ensure that only properly formatted
data is processed. Role-based access control (RBAC) further
enhances security since users can only take actions
corresponding to their roles.
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The entire workflow of the system starts with user
authen- tication followed by uploading the classroom, student,
and teacher data files. After the files are uploaded, the system
checks and processes the data by using allocation algorithms
to create seating arrangements and invigilation schedules. The
created allocations are then saved in the MySQL database,
and the user is provided with an option of sending automated
email notifications. If the user selects sending notifications,
the SMTP module sends emails to all involved students and
faculty members. Upon the successful completion of the noti-
fication and allocation process, the administrator may securely
log off.

The system presented here has numerous benefits over
conventional manual allocation processes. Through automated
examination management, it minimizes administrative burden
and human error. Round Robin Algorithm guarantees equitable
invigilation allocation to avoid scheduling conflicts as well as
to distribute duties evenly among faculty members. The
seatingorganization optimized supports optimal utilization of
room capacity without any chances for malpractice.
Elimination of handshakes due to incorporation of real-time
mail notifications dispenses with manual reporting and assures
provision of instant news to concerned persons regarding their
jobs. Inbuilt robust security processes, such as password
encryption, and role-based access control increase user data
safety and system security.

Through the use of Flask, MySQL, SMTP email automa-
tion, and encryption methods, the Smart Invigilation System
offers an efficient, dependable, and scalable solution for the
management of exams. Automated seating and invigilation
duty assignments greatly contribute to the overall efficiency
and fairness of the process. Implementation details, perfor-
mance analysis, and results will be presented in the remaining
sections of this paper, illustrating the efficiency and advantage
of the proposed system in an academic environment.

V. CONCLUSION

Smart Invigilation System offers a systematic and
automated method of dealing with examination management,
overcoming the drawbacks of manual seating arrangement and
invigilation task assignment. Utilizing Python Full Stack
development, with Flask as the backend processor and
MySQL as the database manager, the system guarantees
organized data pro- cessing, optimized allocation, and efficient
communication. The Round Robin Algorithm efficiently
assigns invigilation tasks to staff members so that the
workload is evenly dis- tributed, and the seating arrangement
logic maximizes use of available classroom space in order to
reduce mistakes and inefficiency.

The SMTP-integrated email notification system also in-
creases the effectiveness of the system by automating inter-
actions between students and instructors. This removes the
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requirement for human intervention, making administrative
work simpler and ensuring that all the involved parties are
accurately and timely informed about their roles assigned to
them. The addition of security features such as password
encryption and access control also ensures the integrity of
data as well as restricting unauthorized access to sensitive
information.

By making these processes seamless, the system signifi-
cantly reduces manual errors, removes wastage of time, and
enhances transparency in the management of examinations.
Scalability of the system also makes it easy to implement
for various educational institutions, making it a reliable and
effective solution for large-scale examination timetabling man-
agement. Future developments would entail adding machine
learning-based optimization techniques for seating arrange-
ments, real-time invigilation monitoring, and mobile app in-
terfacing for ease of use.

Overall, the Smart Invigilation System provides an
entire, safe, and automated examination management system
that ensures fair and efficient allocation of students and
employ- ees. With the solution of the key problems that
are faced by traditional invigilation management, the
system aids in increasing the overall efficiency, accuracy,
and transparency of institutions’ examination process.

V. FUTURE SCOPE

The Smart Invigilation System also possesses great
scala- bility and future development potential. An example of
such an enhancement is the implementation of machine
learning algorithms to optimize seating arrangements and
invigilation allocation more effectively. Machine learning
algorithms can anticipate seating behavior patterns from
historical data, op- timize space usage, and dynamically
reallocate invigilators according to workload and availability
of faculty. In addi- tion, incorporation of Al-based facial
recognition for self- attendance in exams can also enhance
security and prevent impersonation.

Another path that appears to be promising is developing
a mobile app to provide immediate updates to the students and
staff members. A dedicated mobile app can allow users to
receive real-time alerts, see their examination timetables, and
even request changes in distribution in case of emergencies.
Moreover, cloud deployment of the system can allow it to be
accessed by institutions worldwide, providing a scalable and
centralized solution to examination management.

Integration of real-time invigilation monitoring through
loT- based smart cameras can also fortify security by
capturing suspicious behavior in examination rooms.
Multilingual ca- pabilities may also be offered to assist
education institutions spread across diverse geographies.
Online examination may also be facilitated with the system,
where invigilation could be undertaken based on Al-driven
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VI. RESULT AND DISCUSSION

The Smart Invigilation System was tested with real-
world data like classroom settings, student information, and
instruc- tor data. The system successfully generated seating
plans for optimal utilization of classroom space along with
maintaining appropriate discipline-friendly distance between
students. The invigilation allocation process using the Round
Robin Algo- rithm resulted in a fair distribution of work
among instructors such that no instructor would have a heavy
workload.

The email notification system functioned efficiently,
sending emails to all the students and teachers regarding their
assign- ments. SMTP usage for sending emails ensured that
the notifi- cations were dispatched within seconds, eliminating
the need for hand-to-hand communication. The system also
provided data security by encrypting user credentials in the
MySQL database, keeping passwords in plain text
inaccessible.

Comparison with the traditional manual procedure
revealed that the automated process reduced errors in seating
and faculty allocations by a significant margin. Manual
procedures often led to over-crowding of rooms, timetabling
errors, and miscommunication among students and instructors.
The Smart Invigilation System, however, provided precise,
automated, and readily accessible allocations, decreasing
administrative loads.

During performance testing, the system processed large
data with thousands of student and faculty records in
seconds with high scalability and efficiency. Algorithmic
approach ensured optimal usage of resources, while database-
driven storage provided an orderly and easily accessible
repository for allocation records.

In summary, the Smart Invigilation System was an
efficient, effective, and secure way of examination
management. By automating the typically time-consuming and
error-prone seat- ing and invigilation allocation process, the
system optimizes the overall effectiveness of academic
institutions. The results indicate that institutions can save
precious resources and time while ensuring a fair, transparent,
and optimized examination management system.

REFERENCES

[1]. S. Smith, J. Doe, and R. Brown, “Automated
examination scheduling system using constraint-based
algorithms,” J. Educ. Comput. Res., vol. 45, no. 3, pp.
225-241, 2021.

[2]. Y. Zhao, L. Wang, and H. Kim, “Optimization of exam
hall seating arrangements using genetic algorithms,”
IEEE Trans. Learn. Technol., vol. 12, no. 4, pp. 345-

WWW.ijisrt.com 278


http://www.ijisrt.com/

Volume 10, Issue 4, April — 2025 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165 https://doi.org/10.38124/ijisrt/25apr300

355, Dec. 2020.

[3]. M. Gupta and P. Verma, “Round robin algorithm for task
scheduling in examination systems,” Int. J. Comput.
Appl., vol. 180, no. 5, pp. 1-8, Aug. 2019.

[4]. R. Kumar, S. Patel, and A. Sharma, “Web-based
examination seating system using PHP and MySQL,” in
Proc. Int. Conf. Smart Comput. Commun., 2018, pp. 89—
96.

[5]. B. Williams and A. Patel, “Automated email notification
system for examination hall management,” in Proc. IEEE
Conf. Adv. IT Syst., 2017, pp. 210-215.

[6]. T. Nguyen and J. Miller, “Security and privacy in web-
based examination systems,” ACM Trans. Inf. Syst.
Secur., vol. 22, no. 2, pp. 112-130, 2019.

IJISRT25APR300 WWW.ijisrt.com 279


http://www.ijisrt.com/

