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Abstract—The Automatic Seating Arrangement System 

(ASAS) is a cutting-edge solution designed to automate 

the allocation of seats in various environments such as 

educational institutions, conferences, auditoriums, and 

public venues. This system utilizes a combination of 

optimization algorithms, artificial intelligence (AI), and 

real-time data to intelligently assign seating while 

accounting for factors such as user preferences, group 

dynamics, accessibility requirements, and space 

maximization. This paper explores the architecture, 

functionality, and potential applications of ASAS, along 

with its benefits and limitations. By automating the 

seating arrangement process, ASAS promises to 

revolutionize event planning, enhance user satisfaction, 

and reduce operational inefficiencies. 
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I.   INTRODUCTION 

 

In today’s world, organizing events, examinations, or 

classroom setups often requires meticulous planning, 

especially when it comes to seating arrangements. 

Ensuring that participants are seated systematically, 

efficiently, and in compliance with predefined rules 

is a challenge that consumes significant time and 

resources. To address this, the development of an 

Automatic Seating Arrangement System offers a 

streamlined solution. 

This system leverages automation to create optimal 

seating plans based on various parameters such as 

seat availability, social distancing norms, participant 

preferences, and event requirements. Whether used in 

educational institutions for examinations or in large 

events for crowd management, the system reduces 

human intervention, minimizes errors, and enhances 

organizational efficiency. By harnessing algorithms 

and data processing, the Automatic Seating 

Arrangement System eliminates the complexity of 

manual seating plans, ensuring accuracy and order 

while allowing flexibility in handling diverse 

scenarios. 

The development of an Automatic Seating 

Arrangement System not only addresses the 

complexities associated with manual seating 

planning but also offers a scalable solution capable of 

handling a wide variety of real-world constraints. By 

leveraging algorithms such as constraint satisfaction, 

genetic algorithms, graph theory, and even machine 

learning techniques, the system can intelligently 

optimize seating layouts across different 

environments. As automation continues to play a 

vital role in event management and logistics, the 

integration of such systems becomes essential for 

efficiency, accuracy, and adaptability in a fast-paced 

world. 

II.    RELATED WORK 

 

T The study of seating arrangements, while 

historically focused on classroom settings, has 

expanded to include automation in events, 

conferences, and other public venues. Early work on 

seating arrangements focused primarily on 

preventing academic dishonesty. Research such as 

that by Carter and Tompkins (2008) examined 

randomized seating arrangements to reduce 

collaboration during exams. Their work emphasized 

the need for impartial, randomized systems to ensure 

fairness. While effective for small, controlled 

environments, their approach lacked flexibility and 

adaptability for larger or more dynamic settings. As 

pedagogical practices evolved toward active and 

collaborative learning, seating arrangements became 

critical in promoting group dynamics. Studies by 

Johnson and Johnson (2014) demonstrated how 

seating affects group participation, communication, 

and performance. They introduced basic heuristic 

models that allowed for seating optimization based 

on group learning preferences. However, these 

models were largely static and required manual input, 

making them less suitable for large-scale or rapidly 

changing environments. More recent research has 

addressed the need for automated systems in public 
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events and conferences. Smith and Patel (2018) 

introduced a semi-automated seating arrangement 

model that utilized simple optimization algorithms to 

assign seats based on ticket tiers and user preferences. 

 

III.   METHODOLOGY 

 

1. Data Collection: 

Input provided by the attendees, such as seating 

location preferences, group size, and accessibility 

needs. Venue layout, number of seats available, and 

event-specific constraints (e.g., VIP seating, reserved 

areas). Previous seating arrangements and user 

feedback data, which is used to enhance future 

recommendations. Real-time feedback from sensors 

that monitor seat occupancy, movements, and crowd 

density within the venue. 

 

2. Optimization Algorithm Selection: 

The system processes user preferences and event-

specific constraints to create a preliminary seating 

matrix. Various seating constraints, such as ensuring 

group seating, accessibility, or VIP reservations, are 

defined as input parameters. A combination of 

optimization algorithms (e.g., genetic algorithms, 

simulated annealing, particle swarm optimization) is 

used to explore multiple seating configurations. The 

algorithm simultaneously seeks to optimize for 

multiple objectives such as space utilization, user 

satisfaction, and accessibility. The system iterates 

over potential seating configurations, adjusting 

variables dynamically, until the optimal arrangement 

is achieved. 

 

3. Machine Learning Integration: 

During the initial phase, the system learns from 

historical seating data and user feedback to 

understand patterns and preferences. The ML model 

continuously updates based on real-time data from 

IoT sensors and adjusts seating assignments 

accordingly. Over time, the system becomes more 

personalized, offering attendees seats that better 

match their preferences based on past. 

 

Model Architecture 

 

The proposed Automatic Seating Arrangement 

System (ASAS) consists of three major components: 

the User Interface (UI), the Algorithmic Core, and the 

Real-Time Feedback and Adjustment Module. These 

components work together to create an efficient, 

adaptable seating system that can be used in a variety 

of contexts. The UI is designed to gather input from 

users in a seamless and intuitive manner. Users can 

specify preferred seating locations (e.g., aisle, near 

the front, or near a window), whether they wish to sit 

alone or with a group, and any additional accessibility 

needs. Options for attendees with disabilities or 

mobility issues are available, ensuring that the system 

takes these needs into account. The heart of the 

ASAS is its algorithm, which processes user input, 

real-time data, and seating constraints to create the 

optimal arrangement. So, by using techniques such as 

genetic algorithms or simulated annealing, the system 

seeks to find the best possible seating arrangement 

that satisfies all constraints. These algorithms allow 

the system to explore multiple seating configurations 

and determine the most efficient one. The system 

employs ML to predict user preferences over time. 

By studying historical data and user feedback, the 

system improves its decision-making process with 

each event, continuously enhancing user satisfaction. 

 

IV. RESULTS 

 

 
Fig.1 Login Page 

 

 
Fig. 2 Register Page 

 

        
  Fig. 3 Dashboard 

 

V. CONCLUSION 

The Automatic Seating Arrangement System 
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(ASAS) offers a comprehensive solution for 

automating seating arrangements, addressing 

challenges in space utilization, user satisfaction, and 

real-time adaptability. By integrating optimization 

algorithms, machine learning, and IoT technology, 

ASAS presents a dynamic, scalable platform that can 

be applied to diverse event settings, from classrooms 

to large conferences. Future work will focus on 

refining the system’s machine learning models for 

better user personalization and expanding its real-

time adjustment capabilities to handle even larger, 

more complex events. 

 

REFERENCES 

 

[1] Boutilier, C., & Brafman, R. I. (2001). 

Preference-based constrained optimization 

with CP-nets. Journal of Artificial Intelligence 

Research, 21, 135-191. This paper discusses 

preference-based optimization techniques 

which can be applied in systems where user 

seating preferences must be taken into 

account. 

[2] Bertsimas, D., & Sim, M. (2003). Robust 

discrete optimization and network flows. 

Mathematical Programming, 98(1-3), 49-

71.This paper explores robust optimization 

and network flow techniques that can be 

applied to seating arrangement systems to 

ensure optimal seating configurations under 

uncertain conditions. 

[3] Goldberg, D. E. (1989). Genetic Algorithms in 

Search, Optimization, and Machine Learning. 

Addison-Wesley. A foundational text on 

genetic algorithms, which are often used in 

optimization problems, including seating 

arrangements where multiple constraints must 

be satisfied. 

[4] Korte, B., & Vygen, J. (2008). Combinatorial 

Optimization: Theory and Algorithms (4th 

Edition). Springer. This book covers a range 

of combinatorial optimization techniques, 

many of which are useful in designing 

efficient automated seating arrangement 

systems 

[5] Rossi, F., van Beek, P., & Walsh, T. (2006). 

Handbook of Constraint Programming. 

Elsevier. An in-depth guide on constraint 

programming, providing useful models for 

developing automated systems that must 

satisfy complex seating constraints, such as 

accessibility and group dynamics. 

[6] Patel, N., &amp; Sharma, R. (2009). Seating 

Arrangement in Educational Institutions. 

Focuses on traditional manual methods for 

seating arrangements and highlights the need 

for automation in educational settings. 

[7] Kumar, S., &amp; Singh, A. (2013). 

Automated Seating Arrangement using 

Constraint Satisfaction Problems. Explores the 

use of Constraint Satisfaction Problems (CSP) 

for automating seating arrangements with 

backtracking algorithms. 

[8] Chen, Y., &amp; Liu, Q. (2016). A Greedy 

Algorithm for Classroom Seating 

Arrangements. Presents a greedy algorithm 

approach for optimizing seating in classrooms 

based on immediate best-fit criteria. 

[9] Russell, S., &amp; Norvig, P. (2020). 

Artificial Intelligence: A Modern 

Approach..(4th Edition) Comprehensive guide 

to artificial intelligence concepts, including 

algorithms like CSP, genetic algorithms, and 

machine learning models that can be applied 

to seating arrangements. 

[10] Ahuja, R. K., Magnanti, T. L., &amp; Orlin, J. 

B. (1993). Flows: Theory, Algorithms, and 

Applications. Covers network flow and graph 

theory approaches that are applicable to 

solving optimization problems like seating 

arrangements. 

 


