
                 IRJCS: International Research Journal of Computer Science                                     ISSN: 2393-9842 
                 Volume 13, Issue 06, June 2026                                                                       https://www.irjcs.com/archives                   

https://doi.org/10.26562/irjcs.2025.v1306.02 

_________________________________________________________________________________________ 
IRJCS: ©2014-26,    AM Publications, India - All Rights Reserved            https://doi.org/10.26562/irjcs         Page-601 

 
 

Next-Generation Restaurant Management System 
with AI-Powered Food Recommendation, Live 

Chat Support, and Predictive Analytics 
Maredu Bhuvaneswari* 

M.Tech (Data Science), Department of Information Technology,  
JNTU-GV Vizianagaram, India 

bhuvaneswarimaredu17@gmail.com 
https://ror.org/04hd1a463 

 
Publication History: 
Manuscript Reference No: IRJCS/RS/Vol.13/Issue05/MYCS10091 
Research Article | Open Access | Double-Blind Peer-Reviewed| Article ID: IRJCS/RS/Vol.13/Issue 06/CSJN26.MYCS10091 
Received: 22, April 2025, Revised: 12, May 2026, Accepted: 28, May 2026, Published Online: 12, June 2026. 
https://www.irjcs.com/volumes/Vol13/iss-06/02.MYCS10091.pdf 
Article Citation:Maredu(2026),Next-Generation Restaurant Management System with AI-Powered Food 
Recommendation, Live Chat Support, and Predictive Analytics ,IRJCS: International Research Journal of Computer Science, 
Volume 13, Issue 06 of 2026 pages 601-606 Doi:>https://doi.org/10.26562/irjcs.2026.v1306.02 
        https://ror.org/04hd1a463 BibTeX Key: @2026  
IRJCS papers should be cited as IRJCS (International Research Journal of Computer Science, AM Publications, India 2026, 
ISSN 2393-9842, https://doi.org/10.26562/irjcs.2026.v1306.02. The journal’s official abbreviation is IRJCS. 
ORCiD: https://orcid.org/0009-0004-9398-7488 About the License: Copyright©2026 copyright by the authors. This article 
is an open access and license under the terms and conditions of the Creative Commons Attribution (CC BY) license 
(https://creativecommons.org/licenses/by/4.0/). 

 

Abstract: The rapid growth of intelligent technologies has changed the way restaurants manage customer services and 
daily operations. This project introduces a Next-Generation Restaurant Management System that combines artificial 
intelligence, machine learning, predictive analytics, and live chatbot support to create a smarter and more personalized 
dining experience. The system is designed to simplify restaurant activities such as food ordering, table reservations, 
inventory monitoring, and customer interaction through an integrated digital platform. An AI-based recommendation 
engine analyses customer preferences, previous orders, and dining patterns to suggest suitable meals, helping users make 
faster and more satisfying choices. Predictive analytics is used to identify popular dishes, estimate demand during peak 
hours, and support better inventory planning to reduce food wastage and improve business efficiency. In addition, a real-
time chatbot provides instant assistance for menu browsing, order tracking, reservation management, and customer 
queries, ensuring quick and continuous support without delays. The backend of the system is developed using Flask and 
machine learning techniques, while the frontend offers an easy-to-use and interactive interface for both customers and 
restaurant administrators. By combining intelligent automation with personalized recommendations and smart restaurant 
management features, the proposed system improves operational performance, enhances customer satisfaction, and 
provides a scalable solution for modern digital dining environments. 
Keywords: Artificial Intelligence, Intelligent Restaurant Automation, Personalized Food Recommendation, Predictive 
Analytics, Conversational Chatbot, Smart Dining Experience, Customer Behaviour Analysis. 
 

I. INTRODUCTION 
The restaurant sector is evolving continuously with the increasing demand for faster services, improved customer 
engagement, and efficient business management. In recent years, digital platforms have become an essential part of 
restaurant operations, allowing customers to place orders online, reserve tables, and access services more conveniently. 
However, many existing systems still face challenges such as delayed responses, limited personalization, inefficient order 
handling, and difficulties in managing customer requests during busy hours. These limitations can affect both service quality 
and customer satisfaction, creating a need for more intelligent and adaptive restaurant solutions that can handle 
operations effectively while improving the overall dining experience. To overcome these challenges, modern technologies 
are being integrated into restaurant environments to automate processes and support better decision-making. Data-
driven systems are capable of understanding customer interests, analysing ordering behaviour, and delivering customized 
experiences that improve user engagement. Interactive support systems can also assist users instantly by responding to 
queries related to menu items, reservations, and order updates without manual intervention. Along with customer-
focused services, advanced analytical methods help restaurant administrators monitor business activities, manage 
resources efficiently, and identify operational patterns for better planning. In this context, the proposed system 
introduces an intelligent restaurant platform that combines smart recommendation capabilities, automated 
communication support, and analytical features to create a reliable, scalable, and user-friendly solution for modern 
restaurant management. 
Problem Statement 
The increasing use of digital services in restaurants has created a need for smarter and more efficient management 
systems. 
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The increasing use of digital services in restaurants has created a need for smarter and more efficient management 
systems. However, many existing restaurant platforms still face several challenges that affect customer experience and 
business operations 
• Limited Personalization: Most systems provide general menu suggestions without analysing customer preferences or 

previous orders. 
• Slow Customer Support: Manual assistance and basic chat systems often fail to provide quick and accurate responses 

during busy hours. 
• Order and Reservation Delays: Managing food orders and table bookings manually can lead to delays and service 

inefficiencies. 
• Inventory Management Issues: Poor demand prediction may result in food wastage or shortage of ingredients. 
• Scalability Challenges: Traditional systems struggle to handle large numbers of users and real-time updates efficiently. 
• Lack of Business Insights: Many platforms do not analyse customer behaviour and ordering trends for better decision-

making. 
There is a need for an intelligent restaurant management system that can provide personalized recommendations, real-
time customer support, efficient order handling, and predictive insights to improve both customer satisfaction and 
restaurant performance 

II. LITERATURE SURVEY 
Restaurant Management Systems have become an important research area in smart hospitality and digital dining 
technologies. This section reviews existing studies related to restaurant automation, AI-based food recommendation 
techniques, chatbot-assisted customer support, and predictive analytics used for improving restaurant operations and 
customer experience. 
A. Traditional  Restaurant Management Systems 
Restaurant management systems were initially developed to simplify daily activities such as billing, order management, and 
table reservations. These systems helped restaurants reduce manual work and improve the speed of service. Many 
restaurants later adopted online ordering and digital payment features to make customer interactions more convenient. 
Although these systems improved operational management to some extent, they mainly focused on basic automation and 
lacked intelligent functionalities. Most platforms were unable to understand customer interests, provide personalized food 
suggestions, or analyse dining patterns. In addition, customer support services often depended on manual communication, 
which increased waiting time and reduced efficiency during peak business hours. 
B. AI-Based Food Recommendation Techniques 
The introduction of Artificial Intelligence and machine learning created new opportunities for improving digital dining 
experiences. Food recommendation systems became an important research area for providing personalized meal 
suggestions based on customer behaviour and preferences. Various recommendation techniques such as content-based 
filtering, collaborative filtering, and hybrid models have been widely explored in recent studies. Content-based methods 
recommend dishes similar to a user’s previous interests, while collaborative filtering predicts preferences by analysing the 
behaviour of similar users. Hybrid recommendation approaches combine both methods to improve recommendation 
accuracy and variety. Researchers have also focused on analysing order history, customer feedback, and food popularity 
trends to enhance user engagement and encourage repeat visits in restaurant applications 
C. ChatBoT Integration and Predictive Analytics 
Modern restaurant platforms increasingly use chatbot systems to improve communication and provide instant customer 
assistance. AI-powered chatbots can help users browse menus, place orders, reserve tables, and track their orders 
without requiring continuous human support. Recent advancements in Natural Language Processing have improved the 
ability of chatbots to understand customer queries and provide faster responses in real time. At the same time, predictive 
analytics techniques are being used to support smarter restaurant operations. By analysing customer behaviour, seasonal 
demand, and ordering trends, predictive models help restaurants estimate food demand, manage inventory efficiently, and 
reduce food wastage. These intelligent technologies play a major role in improving customer satisfaction, operational 
planning, and overall restaurant performance. 
 

III.  METHODOLOGY AND DESIGN 
The methodology focuses on developing an intelligent and scalable restaurant management platform that combines 
Artificial Intelligence, predictive analytics, and real-time customer interaction to improve restaurant operations and dining 
experiences. The system integrates personalized food recommendation, live chatbot assistance, smart reservation 
handling, and predictive inventory management within a unified digital environment. 
A. Proposed System Architecture 
The architecture of the proposed system is divided into two major layers 

• User Interaction Layer: Customers interact with the system through a web-based interface where they can browse 
menus, place food orders, reserve tables, communicate with the chatbot, and receive personalized meal suggestions. 
Restaurant administrators can monitor orders, inventory, reservations, and customer activities through a dedicated 
management dashboard. 

• Intelligent Processing Layer: This layer handles recommendation generation, chatbot communication, predictive 
analytics, order processing, and inventory monitoring. Flask-based REST APIs manage communication between the 
frontend, database, and machine learning modules to ensure smooth real-time operation. 
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Fig.1. Proposed System Architecture 

B. Data Collection and Preparation 
The system utilizes restaurant transaction records, customer order history, menu information, ratings, reservation details, 
and user interaction data for training and analysis. The collected data undergoes several preprocessing stages before being 
used for recommendation and predictive analysis 

• Data Cleaning: Removal of duplicate entries, incomplete records, and inconsistent values 
• Data Transformation: Customer preferences, food categories, and order details are converted into structured 

numerical formats suitable for machine learning models. 
• Normalization: Numerical features such as ratings, order frequency, and purchase counts are normalized for balanced 

model training. 
• Behaviour Analysis: User ordering patterns, favourite dishes, peak ordering times, and frequently selected 

combinations are identified. 
• Dataset Splitting: The processed dataset is divided into training, validation, and testing sets for recommendation and 

prediction tasks. 
These preprocessing steps improve data quality and help the system generate more accurate recommendations and 
operational predictions. 

 
Fig.2.Proposed Hybrid Model Architecture 
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C. Proposed Hybrid Model Architecture 
The proposed intelligent framework combines multiple machine learning and analytical modules to improve recommendation 
quality and restaurant efficiency. 

• Hybrid Recommendation Engine: Combines content-based and collaborative filtering methods to provide personalized 
and accurate food suggestions based on customer interests and ordering behaviour. 

• Predictive Analytics Module: Analyses sales history and customer demand patterns to predict popular dishes, manage 
inventory efficiently, and reduce food wastage. 

• Real-Time Chatbot System: Uses Natural Language Processing to provide instant support for menu queries, 
reservations, order tracking, and customer assistance. 

• Reservation and Order Management Module: Allows customers to book tables and track orders in real time, while 
helping restaurants manage seating and active orders efficiently. 

• Fusion and Decision Layer: Integrates recommendation results, customer behaviour analysis, and predictive insights to 
support smarter restaurant operations and improved user experience. 

 

IV. CODING AND TESTING 
The proposed Restaurant Management System is developed using Flask, machine learning techniques, and intelligent data-
processing modules to ensure efficient and reliable performance. The system successfully handles food recommendation, 
table reservation, chatbot interaction, and order management through a unified digital platform. During experimental 
evaluation, the recommendation engine effectively analysed customer preferences and ordering behaviour to generate 
personalized meal suggestions with improved accuracy and user engagement. The predictive analytics module efficiently 
identified customer demand patterns and peak-hour activity, supporting better inventory planning and operational 
management. Real-time chatbot testing demonstrated quick response generation for menu inquiries, reservations, and 
order tracking, improving customer interaction and reducing service delays. The system also provided smooth navigation 
and faster processing through an interactive user interface and Flask-based backend architecture. Performance analysis 
showed improved operational efficiency, better customer satisfaction, and reliable real-time functionality, demonstrating 
the effectiveness of the proposed intelligent restaurant management framework 

 
Fig. 3. An Intelligent Restaurant Management Framework 

V. RESULT ANALYSIS 
A. Performance Metrics 
The system achieves: 

• Accurate food recommendation using hybrid machine learning techniques 
• Faster chatbot response and real-time customer assistance 
• Efficient order processing and smart reservation management 
• Improved inventory planning through predictive analytics 
• Reduced food wastage and better resource utilization 
• Secure and reliable request handling using Flask and REST APIs 
• Enhanced customer engagement and repeat visit behaviour 
• Smooth real-time communication between multiple system modules 
• Better operational efficiency during continuous user activity 
• Improved digital dining experience through intelligent automation 
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Fig. 4. Performance Demonstration of the AI- Powered Restaurant Management System 

 

VI. CONCLUSIONS 
The proposed Restaurant Management System represents an advanced step toward intelligent and personalized digital 
dining services. By integrating Artificial Intelligence, machine learning, predictive analytics, and real-time chatbot assistance, 
the system enhances both customer experience and restaurant operations within a unified platform. The implementation 
of hybrid recommendation techniques, including content-based and collaborative filtering, enables the system to deliver 
accurate and personalized food suggestions based on customer interests, previous orders, and dining behaviour. Features 
such as smart table reservation, live order tracking, and automated customer support further improve service efficiency 
and user convenience. In addition, predictive analytics assists restaurants in analysing customer demand, identifying peak 
business hours, and optimizing inventory management to reduce food wastage and improve operational planning. The 
Flask-based backend architecture ensures reliable request handling, secure data management, and smooth communication 
between system modules. Although scalability and handling high-volume real-time interactions remain important 
challenges, the proposed framework provides a modern, scalable, and intelligent solution for next-generation restaurant 
automation. By combining intelligent recommendation systems, automated customer interaction, and data-driven 
operational management, the platform significantly improves restaurant productivity, customer engagement, and overall 
dining satisfaction. 

ACKNOWLEDGMENT 
The author extends sincere thanks to Maredu Bhuvaneswari, M.tech (Data Science), Department of Information 
Technology, JNTUGV Vizianagaram, for her consistent support throughout this research. 
 

AUTHOR CONTRIBUTION STATEMENT 
Conceptualization: Maredu Bhuvaneswari 
Literature Review and Methodology design: Maredu Bhuvaneswari 
Software: Maredu Bhuvaneswari 
Validation: Maredu Bhuvaneswari 
Formal Analysis: Maredu Bhuvaneswari 
Investigation: Maredu Bhuvaneswari 
Resources: Maredu Bhuvaneswari 
Data Curation: Maredu Bhuvaneswari 
Writing original draft preparation: Maredu Bhuvaneswari 
Writing review and Editing: Maredu Bhuvaneswari 
Visualization: Maredu Bhuvaneswari 
Supervision: Maredu Bhuvaneswari 
Project Administration: All authors have read and agreed to the published version of the manuscript 
Conflict of interest: The authors declare no conflicts of interest. 
Data availability statement: Data supporting these findings are available within the article, at 
https://doi.org/10.26562/irjcs.2026.v1306.02, or upon request. 



                 IRJCS: International Research Journal of Computer Science                                     ISSN: 2393-9842 
                 Volume 13, Issue 06, June 2026                                                                       https://www.irjcs.com/archives                   

https://doi.org/10.26562/irjcs.2025.v1306.02 

_________________________________________________________________________________________ 
IRJCS: ©2014-26,    AM Publications, India - All Rights Reserved            https://doi.org/10.26562/irjcs         Page-606 

 

Publisher’s Note: AM Publications, India. IRJCS (International Research Journal of Computer Science) Journals stays 
neutral with regard to jurisdictional claims in published maps and institutional affiliations. All claims expressed in this article 
are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the 
publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by 
its manufacturer, is not guaranteed or endorsed by the publisher. https://ampublications-india.com/ 
 

REFERENCES 
1. Genie: Enhancing Information Management in the Restaurant Industry through AI-Powered Chatbot. Authors: Megha 

Gupta, Venkatasai Dheekonda, Mohammad Masum. DOI: https://doi.org/10.1016/j.jjimei.2024.100255 (ScienceDirect) 
2. SMART Restaurant ReCommender: A Context-Aware Restaurant Recommendation Engine. Authors: Ayesha Ubaid, 

Adrian Lie, Xiaojie Lin. DOI: https://doi.org/10.3390/ai6040064 (MDPI) 
3. A Personalized Restaurant Recommendation System Using ML-TOPSIS Approach. Authors: Maroua Chemlal, Amina 

Zedadra, Ouarda Zedadra, Med Nadjib Kouahla. DOI: https://doi.org/10.2991/978-94-6463-496-9_21 (Atlantis Press) 
4. Restaurant Recommendation System Using Machine Learning Algorithms. Authors: Tyagi Satyam Lalit, Yash Sinha, 

Shorya Garg, Saurav Chandra. Published in ICICC 2024. (SSRN) 
5. MenuAI: Restaurant Food Recommendation System via a Transformer-based Deep Learning Model. Authors: Xinwei 

Ju, Frank Po Wen Lo, Jianing Qiu, Peilun Shi, Jiachuan Peng, Benny Lo. arXiv 2022. (arXiv) 
6. MOPI-HFRS: A Multi-objective Personalized Health-aware Food Recommendation System with LLM-enhanced 

Interpretation. Authors: Zheyuan Zhang et al. arXiv 2024. (arXiv) 
7. Food Recommendation as Language Processing (F-RLP): A Personalized and Contextual Paradigm. Authors: Ali 

Rostami, Ramesh Jain, Amir M. Rahmani. arXiv 2024. (arXiv)  
8. NLP Powered Restaurant Chatbot for Exceptional Customer Engagement (IEEE 2024) Diya Goyal; M S Guru Prasad; 

Ishika Garg; Shashank Tewari; K. Pandu N; P N Asha. 
9. Retrieval Augmented Generation (RAG) Based Restaurant Chatbot with AI (IEEE 2024) Vani Bhat; Sree Divya Cheerla; 

Jinu Rose Mathew; Nupur Pathak; Guannan Liu; Jerry Gao 
10. Analysis of Restaurant table reservation systems by Koyana Mahajan, Mahima Patil (April 2024 ) in IJPREMS. 
11. Dine Hub – Restaurant App with AI Chatbot and custom Recipe Generator Laksay Mahur, Yash Vardhan Singh (2024 

May) in International Journal of Research Publication and Reviews (IJPR) 
12. Isabel Kaluza, Guido Voigt, Knut Haase & Antonia Dietze; (2024) Control of online appointment systems when the 

booking status signals quality of service. 
13. Chatbots: A Survey of the Technology Conference paper (04 February 2023) Hrithika Singh, Asmita Bhangare, Pallavi 

Saindane 
14. Naveen, Yi-Ying Chow, Su-Cheng Haw, Elham Abdulwahab, Anaam; Food Recommender System: A Review on 

Techniques, Datasets and Evaluation Metrics; IISN Journal of System and Management Sciences (2023) 
15. Jieyu Zhang (2023) Innovative Food Recommendation Systems: a Machine Learning Approach; Thesis. 
16. Application of Computer- aided artificial intelligence techniques in food industry Gyan Prakash; Rajesh Kumar Mishra; 

Pukhraj Meena (2023 October) Journal of Applied Science and Technology. 
17. Diving into the technology: a systematic literature review on strategic use of chatbots in hospitality service encounters 

(29 December 2023) S. Jerrin Issac Sam & K. Mohamed Jasim 
18. GM Aditya, Aditya Hoode, K Anvesh Rai, Gangadhar Biradar, M.A Ajay Kumara, M V Manoj Kumar: Machine Learning 

Based Platform and Recommendation System for Food Ordering Services within Premises published in 2021 2nd Global 
Conference for Adnancement in Technology. 

19. Zhang, Y., & Chen, X. (2020). Explainable Recommendation: A Survey and New Perspectives. Foundations and Trends 
in Information Retrieval, 14(1), 1–101. 

20. An Automated Machine Learning Based Decision Support System to Predict Hotel Booking Cancellations Nuno 
Antonio; Ana de Almeida, Luis Nunes (2019)  

 


