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Abstract: In the fast-paced, technologically advanced academic atmosphere of today, making 

timetables by hand has grown more challenging. Each department and academic year requires a 

specific timetable, making the manual process not only time-consuming but also emotionally 

draining and labor-intensive. When a faculty member needs to be replaced or takes an unplanned 

leave of absence, the situation gets even more complicated. The scheduling procedure can easily 

devolve into chaos in these situations. An algorithmic method to automating this activity provides 

a workable solution, saving a substantial amount of time and lowering staff stress and workload. 

Complex scheduling situations can be effectively handled by software-based timetable production, 

which also reduces human error such subject conflicts and unassigned periods. 
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I. INTRODUCTION 

It can be difficult to create timetables in educational institutions that efficiently suit the demands of 

both staff and students, which frequently results in mistakes and scheduling problems. Making 

timetables by hand takes a lot of effort, is prone to mistakes, and may lead to uneven workloads. A 

technological option to automate and expedite this process is provided by the Automatic Timetable 

Generator. It minimizes scheduling conflicts and maximizes resource allocation by utilizing data 

management strategies and conflict-resolution algorithms. For administrators, instructors, and 

students, the system offers an easy-to-use platform that guarantees effective scheduling and resource 

utilization. The system's features, design framework, and the crucial role conflict algorithms play in 

improving scheduling accuracy and reducing disagreements are all examined in this study. The 

Automatic Timetable Generator becomes an essential tool for modern education as technology 

continues to influence it. [2] 

One of the most important processes and frequent scheduling issues that educational institutions deal 

with is lecture scheduling, which is the distribution of resources among tasks within a set of 

predetermined constraints with the goal of maximizing successful assignments or minimizing 

constraint violations. Any academic setting must have a well-planned, well implemented, and conflict-

free schedule in order to run smoothly. These schedules were usually made by the institution's 

employees by hand before computers were widely used. [5] 

The AI Timetable Generator, which is based on Python, automates the scheduling process and replaces 

manual approaches. It makes it easy for teachers to check their schedules on mobile devices and 
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effectively organizes assignments throughout class periods. Timetables are dynamically modified by 

the system to account for instructor absences, late arrivals, and early departures. It guarantees a fair 

workload allocation by establishing maximum and minimum teaching hours per day, week, or month. 

In order to prevent conflicts, the system verifies the substitute teacher's availability while faculty 

members submit leave requests by indicating the substitute teacher, dates, and length. Furthermore, 

it gives faculty members in the same department priority time slots, cutting down on commutes 

between classes and increasing overall productivity. This technology greatly increases accessibility and 

scheduling efficiency for educators and administrators. [7] 

The goal of the suggested method is to make the tedious and time-consuming process of manually 

creating and maintaining schedules simpler. The system uses machine learning to process inputs like 

workload allocation, semester-specific subjects, and faculty members. It creates an appropriate plan 

for the working days of the week based on this data. As a result, the strategy helps get around the 

drawbacks of traditional scheduling techniques and drastically cuts down on the amount of manual 

labor required to create timetables. [4] 

 

II. SCHEDULING AND ALGORITHMIC APROACHES 

1. Timetable Scheduling Overview: 

A complicated optimization problem, schedule scheduling entails allocating professors, classes, 

spaces, and time slots while meeting a number of restrictions. Subject requirements, instructor 

preferences, room availability, and avoiding schedule conflicts are a few examples of these 

limitations. The objective is to create a workable, well-balanced schedule that optimizes resource 

use and reduces errors. Traditional manual scheduling is laborious and prone to errors since the 

problem is combinatorial. Using algorithms to handle this NP-hard problem, automated timetable 

creation systems have become effective substitutes. Both hard constraints, or required 

requirements, and soft constraints, or preferences, must be taken into consideration in a well-

designed system. Through the use of computational methods, organizations can improve 

accuracy, drastically cut down on burden, and adjust to changes in scheduling with no manual 

involvement. 

 

2. Genetic Algorithm in Timetable Scheduling: 

Because genetic algorithms (GAs) are so good at solving complicated, multi-constraint problems, 

they are frequently utilized in schedule scheduling. GAs operate by creating a population of 

potential solutions (timetables) and evolving them over iterations, a process inspired by natural 

evolution. Every schedule is viewed as a "chromosome," and a fitness function that assesses how 

well it satisfies the restrictions is used to determine how appropriate it is. New generations are 

created by methods like as mutation (random changes), crossover (recombination of portions of 

two schedules), and selection. Over time, these novel approaches are assessed and refined. The 

algorithm terminates after a predetermined number of generations or when a good enough 

schedule is obtained. When an exact answer is too difficult or time-consuming, GAs are 

particularly helpful in locating near-optimal alternatives. 
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3. Heuristic and Other Algorithmic Approaches: 

By using logic or principles that strive for a "good enough" result rather than an ideal one, 

heuristic algorithms provide workable solutions for arranging timetables. These techniques, 

which include local search, graph coloring, and greedy algorithms, are quicker and easier than 

exhaustive ones. Heuristics are frequently employed in the creation of early solutions or in 

combination with metaheuristics such as simulated annealing methods or genetic algorithms. 

Additional strategies include machine learning models that learn from past scheduling data and 

constraint satisfaction techniques, which employ logic-based principles to systematically reject 

possibilities that are not viable. Heuristics thrive in speed and simplicity, which makes them 

perfect for real-time scheduling needs, even though they might not always produce the best 

outcomes. Their adaptability enables them to adjust to user-defined limits, dynamic updates, and 

institutional policies. 

 

III. LITERATURE REVIEW 

Table 1: Table of Literature Review 

Sr 
No 

Title Year Objective Methodologies Advantages Future Scope 

1. Optischedule 
Algorithm for 
Automatic Time 
Table Generator 
[3] 

2024 Simplify the 
scheduling 
procedure and 
allocate resources 
as efficiently as 
possible to 
improve 
organizational 
performance and 
operational 
efficiency. 

Combining 
metaheuristic 
optimization 
approaches with 
heuristic search 
strategies to 
improve the 
provided 
timetable 
iteratively. 

Reduced conflict, 
flexibility, and a 
balanced workload 
distribution result 
from the ability to 
create excellent 
schedules while 
taking into account 
intricate 
limitations.  

Wide application 
in natural 
disasters such as 
hurricanes and 
floods, with real-
time data and 
enhanced 
precision 
through the use 
of additional 
data sources. 

2. Timetable 
Generator for 
Educational 
Institute Using 
Genetic Algorithm 
[7] 

2023 In addition to 
effectively 
managing 
schedules, make 
the timetable 
generating 
process faster, 
more accurate, 
and error-free. 

Lessen the 
challenges 
associated with 
utilizing a genetic 
algorithm to 
generate a 
schedule. 

Schedules are 
produced more 
rapidly, precisely, 
and with fewer 
mistakes. 

Highlights the 
use of genetic 
algorithms to 
provide accurate 
and timely 
schedules. 

3. Automatic 
Timetable 
Generation using 
Genetic 
Algorithm. [4] 

2015 Prioritize time and 
error rate 
reduction while 
meeting all soft 
restrictions. 

Use a genetic 
algorithm to 
create a schedule. 

reduces manual 
difficulties such as 
mistakes and time 
usage. 

Create schedules 
with a high 
degree of 
accuracy and 
efficiency. Make 
use of 
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technology to 
improve the 
process of 
creating 
timetables. 

4. A Computational 
Approach Towards 
Timetable 
Generation [6] 

2024 The objectives of 
creating an 
efficient system 
are to minimize 
conflicts and 
maximize 
resource use. 

Investigated a 
number of earlier 
works.  

Draws attention to 
the flaws of other 
tactics. 

Create an 
algorithm that 
minimizes time 
complexity and 
takes into 
account the 
mentioned 
limitations. 

5. Automating 
Timetable 
Generation with 
Conflict 
Resolution 
Algorithms in 
Web-Based 
Systems for 
Educational 
Institutions [2] 

2023 To maximize 
scheduling, use 
conflict-resolution 
algorithms to 
generate 
timetables 
automatically. 

Use heuristic 
algorithms to 
generate dynamic 
timetables on a 
web-based 
platform. 

Reduces manual 
labor, increases 
resource 
allocation, and 
lessens conflict. 

System 
integration, real-
time updates, 
predictive 
analytics, and 
improved UI/UX. 

 

IV. SYSTEM DESIGN 

A system architecture created especially for timetable creation utilizing a genetic algorithm is depicted 

in the first figure. Setting limits, such as the number of weekly lectures per subject, comes after the 

process has started with gathering necessary data, such as faculty profiles and course specifics. After 

that, the algorithm creates a timetable and compares it to all specified restrictions. If the requirements 

are met, the process is finished. If not, the algorithm detects inconsistencies or mistakes and keeps 

iterating, creating new timetables until every restriction is met. This iterative process guarantees that 

the final schedule completely complies with all standards. 

 

1. Start 

2. User Registration/Login 

3. Is User Registered? 

If No → New User Registration 

If Yes → Successful Login and Authentication 

4. Input Departments, Years, and Divisions 

5. Input Rooms (Laboratory/Classroom) 

6. Input Timings (Days and Breaks) 

7. Input Subjects 

8. Input Faculty/Teachers 

http://www.ijirid.in/


 

 

www.ijirid.in  

ISSN (Online): 2583,648X 

  IJIRID 
International Journal of Ingenious Research, Invention and Development 

An International, High Impact Factor, Double,Blind Peer,Reviewed, Open,Access, Multidisciplinary Online Journal 

Volume 4 | Issue 2 | April 2025 

 

Content from this work may be used under the term of the Creative Commons Attribution,Non,commercial (CC BY,NC) 4.0 license. This 
license allows refusers to distribute, remix, adapt, and build upon the material in any medium or format for 
non,commercial purposes only, and only so long as attribution is given to the creator. Any further distribution of 
this work must maintain attribution to the creators. © copyright at IJIRID. DOI: 10.5281/zenodo.15286811 377  

9. Are All Constraints Met? 

If No → Go back to Input Departments, Years, and Divisions 

If Yes → Generate Schedule 

10. End 

 
Figure 1: System Design for Timetable Generator 

 

V. COMPARISON WITH EXISTING SYSTEMS 

Table 2: Table of Comparative Analysis 

Sr 
No. 

Feature 
Implemented 

System 
Existing Manual 

Systems 
Basic Automated 

Systems 

1. Automation level Fully automated Manual Semi-automated 

2. Algorithm used Genetic Algorithm + 
Heuristic Approach 

None Basic rule-based 

3. Conflict detection Real-Time, 
Intelligent Conflict 
Handling 

Manual Check Basic conflict alerts 

4. User interface 
Modern, responsive 
UI (Web/Mobile) 

 

Paper-based / Excel Basic desktop 
interface 

5. Dynamic updates (e.g. 
leaves) 

Real-time 
adjustment with 
reallocation 

Requires complete 
rescheduling 

Manual adjustments 
required 
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6. Scalability (large 
institutions) 

High – handles 
complex structures 

Low – prone to errors Moderate 

7. Customization 
(constraints, 
preferences) 

Highly customizable Rigid, hard to adjust Limited 
customization 

8. Error reduction High accuracy, 
conflict-free output 

High error possibility Moderate accuracy 

9. Learning from history 
(ML capable) 

Yes – learns 
patterns over time 

No Rare or none 

10. Reporting & exporting 
options 

PDF/Excel exports, 
visual timetables 

Manual compilation Basic export 

11. Installation & 
maintenance 

Web-based, easy to 
maintain 

No Software, but 
high manual work. 

Often requires IT 
support 

 

VI. RESULTS AND OUTPUTS 

 
Figure 2: Welcome Page of the Web App 

 

 
Figure 3: User Dashboard 

http://www.ijirid.in/


 

 

www.ijirid.in  

ISSN (Online): 2583,648X 

  IJIRID 
International Journal of Ingenious Research, Invention and Development 

An International, High Impact Factor, Double,Blind Peer,Reviewed, Open,Access, Multidisciplinary Online Journal 

Volume 4 | Issue 2 | April 2025 

 

Content from this work may be used under the term of the Creative Commons Attribution,Non,commercial (CC BY,NC) 4.0 license. This 
license allows refusers to distribute, remix, adapt, and build upon the material in any medium or format for 
non,commercial purposes only, and only so long as attribution is given to the creator. Any further distribution of 
this work must maintain attribution to the creators. © copyright at IJIRID. DOI: 10.5281/zenodo.15286811 379  

           
Figure 4: Departments/ Year 

 

 
Figure 5: Viewing Departments/ Year 

 

 
Figure 6: Add Rooms 
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Figure 7: Add Timings 

 

 
Figure 8: Add Teachers 

 

 
Figure 9: Viewing Courses/ Subjects 
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VII. RESULTS AND CONCLUSION 

The autonomous timetable generator's deployment represents a major breakthrough in academic 

scheduling. The solution improves accuracy, lowers human error, and expedites the scheduling 

process by automating a laborious and typically manual activity. The method effectively handles 

resource availability, faculty preferences, and complex limitations by integrating algorithms like 

genetic and heuristic approaches. In order to minimize disturbance, the system also adjusts in real-

time to changes like teacher leaves or room unavailability. It lowers administrative load and boosts 

institutional efficiency with its user-friendly interface and dynamic scheduling features. All things 

considered, this project shows how technology may successfully change academic processes and 

create the groundwork for a more adaptable, scalable, and intelligent learning environment. 
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