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ABSTRACT —

PlanPal is an innovative an droid application designed to automate and optimize college timetable generation. By utilizing intelligent algorithms, it creates conflict-
free schedules, simplifying the complex task of managing classes, faculty, and resources. The user-friendly interface and dynamic adaptability ensure efficient
resource management, reducing administrative workload and improving operational efficiency in educational institutions. The user-friendly interface and dynamic
adaptability ensure efficient resource management, reducing administrative workload and improving operational efficiency in educational institutions.
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Introduction:

Managing schedules in educational institutions is complex and time-consuming, especially with many students, courses, and instructors. Manual
scheduling is often inefficient and error-prone, causing conflicts and dissatisfaction. This challenge is even greater in universities, colleges, and high
schools, where growing course offerings and faculty numbers make timetable optimization more difficult.

Problem Statement and Motivation:

Creating timetables for educational institutions has always been a challenging task because it requires balancing many factors, such as available
classrooms, faculty schedules, student preferences, and resource limits. In large institutions with many students and courses, making timetables manually
becomes even harder, often leading to scheduling conflicts and inefficient use of resources. Additionally, since course offerings change frequently,
updating timetables manually is time-consuming and prone to mistakes. This paper discusses the difficulties of timetable generation and presents a
computational approach to create efficient schedules while following institutional rules and user requirements.

Workflow Diagram:

Fig. Flow of PlanPal

@
User
o
e
Database
| !
Fill out Required [
details i
®

r / w
Generate Timetable System

r

Automated timetable
(pdf)


http://www.ijrpr.com/

International Journal of Research Publication and Reviews, Vol (6), Issue (3), March (2025), Page — 2442-2443 2443

Objectives:

The primary objective of this study is to design and develop an automated timetable generation application that can simplify the process of scheduling
classes, teachers, and other activities in educational institutions. Specifically, the goals of this study are:
e To identify the key constraints involved in timetable generation, including but not limited to faculty availability, classroom capacity, course
requirements, and student preferences.
e  To explore and implement optimization techniques for generating conflict-free timetables that maximize resource utilization and meet the
institution’s goals.
e  To create a flexible and scalable system that can accommodate the diverse needs of different educational institutions, from small colleges to
large universities.
e To evaluate the performance of the proposed system in terms of efficiency, accuracy, and usability.

2. Methodology :

In this section, we describe the methodology employed in the development of the automated timetable generation application. The proposed system
leverages advanced algorithms and optimization techniques to automate the scheduling process while adhering to various constraints. This section outlines
the key components of the system, including the algorithms used and the process flow for generating conflict-free and optimized timetables. We have
used different techniques to create a conflict-free and optimized timetable and they are:

1. Randomized Technique - The randomized technique focuses on introducing an element of randomness into the assignment of courses to
timeslots, classrooms, and instructors. This technique uses randomization algorithms to search for different feasible solutions while
maintaining adherence to constraints, such as availability of instructors, room capacities, and course prerequisites.

2. Greedy Allocation for Timetable Generation - The Greedy Allocation technique is an efficient, heuristic-based approach that can be used
to allocate subjects, instructors, and classrooms to a timetable. In this approach, decisions are made step by step, where each step involves
choosing the best (or most optimal) option at the moment, without considering the long-term consequences. In the context of timetable
generation, this can be applied to assign subjects to available time slots and resources in a manner that tries to minimize conflicts and optimize
the allocation based on given constraints.

Conclusions:

Automated timetable generation is essential for educational institutions. Randomized methods explore diverse schedules but may not always be optimal,
while greedy allocation is faster but can get stuck in local optima. A hybrid approach balances flexibility and efficiency, ensuring conflict-free timetables
and improving scheduling, resource use, and overall experience.
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