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Abstract— Schedule generation in academic institutions is a
challenging optimization task with many variables, including
faculty availability, classroom distribution, and assignment of
courses. Manual and conventional approaches used in the past
have been inadequate and inefficient, often causing clashes. An
innovative AI-Based Timetable Generator has been suggested in
this paper as a solution to these problems by using techniques such
as genetic algorithms and machine learning methods. It is effective
in ensuring that a conflict-free timetable, efficient resource
management, and scalability are achieved. The model proposed
here describes the process of timetable formation as a problem in
constraint optimization. Hard constraints (no overlap between
classes, teachers' schedules, and room allocations) have to be
always fulfilled, but soft constraints (preference for time slots,
balancing load, and breaks) should be optimized for better quality
of schedule. The Al engine starts with the generation of the initial
population of timetables and then improves them via application
of evolutionary algorithms. This system has been developed as a
web-based application where the interface along with the backend
and the Al optimizer have been incorporated into the design. Real-
time timetable creation and scalability are two features offered by
this system that can help large educational institutions manage
their timetables effectively. Results obtained from experimental
studies show that this approach is better than conventional
approaches. In conclusion, the Al-Based Timetable Generator
shows how Artificial Intelligence techniques can be effectively
used to solve real-life scheduling problems and provides an
intelligent and efficient solution for today’s educational
institutions.

Keywords— Artificial Intelligence, Timetable Generation, Genetic
Algorithm, Scheduling Optimization, Machine Learning.

I. INTRODUCTION

The creation of timetables is one of the key administrative
functions in any learning institution, which entails the
distribution of time slots to the various subjects, lecturers, and
class rooms. Timetable creation is a difficult process by nature
since it 1is associated with many constraints and
interdependencies. Manual and simple rule-based approaches
have always been used to create timetables in the past, but this
approach has proven to be tedious and error-prone.

In recent times, the expansion of educational organizations has
added more complications to the timetable creation process
owing to the expansion of the number of classes, teachers, and
classrooms, among other factors. The manual process cannot
easily cope with all these complications, especially considering
the fact that various constraints must be met at the same time.
For instance, these constraints include teacher availability,
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classroom size, subject requirements, and organizational
policies, among others. The development of Artificial
Intelligence technology has brought about effective means of
tackling challenging optimization tasks such as timetabling. Al
techniques allow the system to evaluate constraints, generate
several options and choose the most optimal solution based on
specified requirements. The genetic algorithm and simulated
annealing are among some of the most effective Al algorithms
used in scheduling tasks.

The Al-Based Timetable Generator that has been suggested in
this study is intended to address the shortcomings of existing
systems through its advanced timetable generation approach.
The algorithm considers the timetable generation challenge as
one of the optimization problems that involve both hard and soft
constraints. Hard constraints relate to issues such as not having
any overlapping classes, lecturer availability, and classrooms,
whereas soft constraints include desirable time and workload
distribution.

Additionally, the system suggested will be designed to operate
via the Internet, making it flexible and user-friendly.
Administrators will have the ability to feed the necessary
information, have the system create the schedule, and make
alterations to it whenever needed. This system not only saves
time but also increases accuracy and flexibility in the creation
of schedules.

Finally, it is evident that the application of Al techniques to
solve the issue of timetable generation [2] provides a
groundbreaking way of dealing with one of the most difficult
issues facing educational institutions. This paper discusses the
process through which we designed, developed, and tested the
effectiveness of an Artificial Intelligence-based Timetable
Generator.

Al Based Timetable Generator gives an intelligent and efficient
solution to one of the toughest problems that arises when it
comes to creating timetables for academic institutes. The
suggested model shows the possible application of Al in
solving real world problems.

II. LITERATURE REVIEW

The challenge of time-table creation in educational institutions
has attracted much attention because of its complexity and
growing constraints that need to be considered. Classical
scheduling techniques are ineffective in coping with large data
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volumes. The development of intelligent systems has allowed
researchers to consider various ways to implement time-table
[1] creation by means of artificial intelligence, optimization
techniques, and information technologies. Much research has
been conducted aimed at the improvement of scheduling
processes by means of efficient computing techniques. This
literature review covers the research on artificial intelligence
applications to schedule generation, optimization, constraint
models [8][9], and intelligent scheduling systems.

2.1 Application of Artificial Intelligence in Scheduling
Applications — Time Table Creation

Al has been increasingly employed as an innovative technique
for addressing issues related to scheduling applications, like
time table creation. The traditional approach to creating
scheduling involves extensive manual work based on
predefined criteria, and hence, is not always effective. Al tools
are capable of analyzing huge volumes of information to create
optimal schedules.

Scientists have invented intelligent time table software using
several parameters such as faculties' availability [4], classroom
space, and subjects' needs. In addition, Al allows updating time
tables dynamically based on changing circumstances.

However, despite their strengths, current Al algorithms tend to
emphasize the importance of conflict resolution at the expense
of other equally important variables, such as balancing
workloads and meeting user preferences. Therefore, there is a
need for better Al-based applications.

2.2 Timetable Scheduling: Optimization Methods

There are many optimization methods available in creating
timetables. The Genetic Algorithm is one of the commonly used
methods since it has the capacity to deal with complicated
constraints. This method creates a series of solutions and
enhances them through processes like selection, crossover, and
mutation.

Simulated annealing, tabu search, and particle swarm
optimization are some of the other methods which have been
tried for the optimization of scheduling problems. These
optimization methods attempt to reduce constraint violations.

Although optimization methods can provide near-optimal
results, there will be a need for meticulous parameter settings
and the computation cost may be high. Thus, studies are
underway on hybrid models which use more than one
optimization technique.

2.3 Constraint Satisfaction Approaches for Scheduling

Generating timetables is typically considered a constraint
satisfaction problem (CSP) that requires assignment of time
slots and other resource assignments while taking care of some

constraints. These constraints may be hard (no overlapped
classes, availability of staff, etc.) and soft (preferred time slot,
work load management, etc.).

The advantage of applying constraint-based approaches is that
the timetables will satisfy all hard constraints; therefore, they
are feasible. This method proves especially helpful in the
correct construction of timetables. Nonetheless, as the number
of constraints increases, the computational effort required also
increases [3].

In recent years, there have been proposals to combine CSP with
some optimization approaches.

2.4 Intelligent Timetabling and Hybrid Systems

In current research, hybrid intelligent systems are explored,
combining Al-based techniques with optimization techniques
and constraint-based algorithms. The purpose is to combine the
advantages of several techniques into creating highly effective
timetables.

For instance, in a hybrid system, genetic algorithms might be
used to create an optimized timetable, while machine learning
algorithms could be employed to predict the scheduling needs.
This will make such systems capable of adapting to any changes
and producing flexible timetables. Moreover, web-based and
cloud-based platforms are currently created to increase
availability and provide for real-time changes.

Nevertheless, many systems lack full integration, especially in
terms of flexibility, intuitive interface, and efficient dynamic
constraint handling.

2.5 Research Gaps in Current Systems

Even after much progress, there are still a few shortcomings
that are seen in timetable generation systems:

e Complex computation on huge data sets

e Poor adaptability to changing situations in real time

e Lack of customization options

e Partial use of artificial intelligence in optimization
problems

e The suggested Al-Based Timetable Generator hopes
to overcome these shortcomings with its unique

approach.
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Literature Survey Table

Description

Proposed automated timetabling
using heuristic techniques to
reduce manual effort in

Introduced genetic algorithms
for solving optimization
problems such as timetable

Applied operations research
techniques for efficient exam
timetabling and resource

Discussed Al techniques
applicable to intelligent
scheduling and decision-making

Developed intelligent timetable

Table 1.
Sr. Author(s) & Technique
No. Year Used
1 E. Burke et al. Heuristic &
(1997) Search
Methods
scheduling.
2 D. Goldberg Genetic
(1989) Algorithm
scheduling.
3 M. Carter & G. Optimization
Laporte (1999) Techniques
allocation.
4 S. Russell & P. Artificial
Norvig (2010) Intelligence
Concepts
systems.
5 Recent Research Al & Machine
(2020—Present) Learning

systems using machine learning
and hybrid approaches for
adaptive scheduling.

Limitations

Does not guarantee optimal
solutions and struggles with
complex constraints

Requires parameter tuning
and may involve high
computational cost

Limited flexibility in
handling dynamic
scheduling changes

Complex implementation
and requires technical
expertise

Requires large datasets and
high computational
resources

Table 1 gives a comparative study of different researches
performed in the field of timetable generation systems. It
identifies different techniques, for example, heuristics,
optimizations, the Genetic Algorithm, and latest Artificial
Intelligence techniques. It is clear from the above discussion
that each technique is discussed along with its key
achievements and drawbacks. It can be concluded from the
above discussion that traditional approaches do not perform
well under different types of constraints, while Artificial
Intelligence techniques perform better [5]. However, there are
some difficulties in the implementation of these techniques
which make it necessary to develop advanced timetabling
systems.”

1. METHODOLOGY

The suggested Al-Based Timetable Generator will combine
various artificial intelligence and optimization algorithms into
a single system aimed at creating an automated scheduling
solution for timetable scheduling purposes in educational
institutions. In this context, attention needs to be paid to the
design, development, and integration of three main parts: data
processing, timetable creation, and conflict resolution [7]. The
system is based on the web and creates optimized timetables
taking into account the specificities of each institution in terms
of faculty members' availability, room allocation, and courses.

The use of the system is associated with employing intelligent
algorithms including Genetic Algorithm and various
approaches to managing constraints that should help in creating
a quality schedule.

A. System Architecture

The architecture of the suggested system comprises of three
major layers as follows:

1.Input Layer

This layer gathers all data necessary for timetable creation,
which includes:

Data about faculty members (availability, subjects taught)
Subject data

Classrooms data

Data related to time-slots and other institutional constraints
2.Processing Layer

It is the core layer wherein the process of scheduling occurs
through techniques of Artificial Intelligence, which includes:

Preprocessing of data

Constraints definitions (hard and soft constraints)
Optimization algorithm application

3.0Output Layer

This layer shows the final timetable, that includes:
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Weekly timetable schedule
Allocation of classes without conflicts

Printing options

When input data is fed into the system, the system creates
different timetables by processing all constraints.

B. Data Set

The following data set will be required by the system:
List of available faculties

Subject allocation for each class

Capacity and availability of each classroom
Definitions of time slots

Preprocessing will be done to eliminate any inconsistent data
and inaccuracies. Constraint definitions will then be created.

C. Timetable Generation Algorithm
Timetable generation involves the following steps:
Initial Step: Creating Random Solutions

Fitness Function Application: Conflicts assessment based on a
fitness function

Selection: Choosing the best performing solution
Cross-over/Mutation Step: Improving solutions

Iterate: Continuing the process until an optimal timetable is
found

The following will be the parameters of the fitness function:
Minimize Faculty Clashes
Minimize Room Clashes

Minimize Time Overlaps

D. Constraint Definition
Constraints considered by the system include:
Hard Constraints

No overlapping classes

One faculty at a time slot

One classroom per time slot

Soft Constraints

Preferred faculty teaching times
Even distribution of teaching load
Class Breaks

E. Conflict Check

Conflict checking follows the generation of timetables and
involves:

Identifying overlapping classes
Identifying room clashes

Optimization for resolution of conflicts
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The end result should be a clash free timetable.

F. Implementation

The system will be developed using the latest technologies
including:

HTML, CSS, and JavaScript for frontend
Python/Node.js for backend

MySQL database

Use of libraries like Numpy and Pandas

Visualization tools may be used.

G. Conclusion

The presented methodology offers an effective approach for the
automation of timetable generation by intelligent algorithms.
Thanks to the optimization capabilities and proper constraint
management, the scheduling process is made both effective and
precise. The modular structure also allows for flexibility and
future modifications, including dynamic scheduling.

System Architecture

The architecture of the Al-Based Timetable Generator System
is modular and consists of inputs, process, and outputs. Input
Module — It gathers all the required information like
availability of faculty members, subjects, classrooms, and time
slots. Process Module — Using Artificial Intelligence
techniques and constraints, the scheduling process takes place.
Output Module — The output is the result that is shown to the
users as the timetable.

IV. RESULTS AND DISCUSSION

The proposed Al-based Timetable Generator has been assessed
by making use of institutional data, such as faculty schedules,
subject assignments, availability of rooms, and time slot
restrictions. The application has been put through a test to gauge
its capability to produce timetable that is free from any conflict,
optimizes resource usage, and takes less time for scheduling.

A. Conflicts Resolution Analysis

This method was tested using a variety of data sets to evaluate
the scheduling conflicts. As can be seen from the table below,
the conflict resolution rate for the intelligent algorithm is much
higher than that of other approaches.

Manual Timetable — 45% conflicts

Rule-Based Approach — 25% conflicts

Genetic Algorithms — 10% conflicts
Intelligent Approach — 3% conflicts
B. Comparative Analysis with Existing Methods

A comparison was performed between manual scheduling,
rule-based systems, and the proposed Al system.

Table 2: Comparative Analysis

Method Conflict Efficiency | Automation
Handling

Manual Low Low Manual
Scheduling
Rule-Based Medium Medium Partial
System
Proposed Al High High Fully
System Automated

The results show that the proposed system provides better
automation, higher efficiency, and improved conflict handling
compared to traditional methods.

C. Case Study Example
A sample timetable scenario for a department was analyzed.

Input Data:

Subjects: DBMS, Al, OS
Faculty: 3

Classrooms: 2

Time Slots: 5

Table 3: Case Study

Constraint Status
Faculty Clash Resolved
Room Conflict Resolved
Time Overlap Resolved
Balanced Schedule Achieved

The system successfully generated a conflict-free timetable
while maintaining balanced distribution of subjects and faculty
workload [6].

According to the evaluation findings, the Al-Based Timetable
Generator manages to automate the scheduling process and keep
conflicts minimal. Through the use of optimization and artificial
intelligence principles, the system can efficiently generate a
timetable.

The system can manage complicated requirements and adapt to
new scheduling needs. It is an improvement over conventional
techniques in terms of reduced manual efforts and increased
reliability and precision.

V. CONCLUSION AND FUTURE SCOPE

The proposed Al-Based Timetable Generator can be considered
a powerful tool in solving the issue of timetable generation in
educational institutions. By using the principles of Artificial
Intelligence and the Genetic Algorithm, this system effectively

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM64693 |

Page 5


https://ijsrem.com/

VOLUME: 10 ISSUE: 06 | JUN - 2026

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM)
SJIF RATING: 8.659

ISSN: 2582-3930

and conflict-free timetables. The

generates
experimental results show that the proposed model successfully
solves the problem of scheduling, allowing the generation of
efficient timetables with a minimum number of scheduling
conflicts. This method demonstrates its superiority over
conventional solutions as it is more accurate, flexible, scalable,
and efficient than traditional manual or rule-based solutions.

optimized

As for future improvements, it is possible to consider adding
various machine learning techniques to predict and adaptively
generate timetables. In addition, the development of a mobile
app can help make the process more accessible to users.
Moreover, the system should be integrated with various
academic platforms for attendance tracking and student data
handling. The use of dynamic scheduling functions can assist in
handling unpredictable changes and ensuring timely
modifications. Thus, the use of cloud technology can help
enhance the efficiency of the developed algorithm.
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