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Abstract - The Guest Room Reservation and Management 

System with AI Trip Planner is a smart, web-based platform 

designed to simplify room booking and travel planning. It 

addresses the limitations of traditional systems by integrating 

real-time availability updates, automated booking 

management, and personalized trip suggestions. Built using the 

MERN stack (MongoDB, Express.js, React, Node.js), the 

system ensures scalability, security, and responsiveness. 

Property owners can efficiently manage room listings, 

availability, and reservations, reducing conflicts and double 

bookings. The AI Trip Planner analyzes user preferences, 

budget, and travel constraints to generate customized 

itineraries. It leverages machine learning algorithms to 

recommend accommodations, activities, and dining options. 

Real-time data synchronization ensures accurate availability 

and smooth operations. Customers benefit from advanced 

search filters, secure payment processing, and instant booking 

confirmations. The platform enhances user engagement by 

reducing manual effort in planning and booking. It improves 

operational efficiency for property owners and convenience for 

travellers. The system’s modular architecture supports future 

enhancements and third-party integrations. Overall, this project 

aims to revolutionize the travel and hospitality experience 

through AI-driven, user-centric solutions 

 

Key Words: Room booking, Trip planner, AI, Machine 

learning, MERN stack, Real-time updates, Reservation system. 

 

1. INTRODUCTION 

 
The growing demand for smart and efficient room booking 

platforms has highlighted the need for integrated systems that 

can simplify the process of room reservation and enhance travel 

experiences. Traditional room management systems often lack 

real-time synchronization, scalability, and personalization 

features. To overcome these limitations, this project proposes 

the development of a Room Reservation and Management 

Application with AI Travel Partner that combines room 

management, customer interaction, and intelligent travel 

planning. 

 

The application is designed with three core modules: Owner 

Module, Customer Module, and AI Travel Planner Module. The 

Owner Module focuses on managing room details, setting 

availability, and handling customer bookings. This feature takes 

inspiration from smart asset management systems that utilize 

technology for efficient room status monitoring and 

management [1]. 

The Customer Module offers an intuitive interface for users to 

browse rooms, filter options, check real-time availability, and 

make bookings. Similar integrated systems for reservation 

management in educational institutions have demonstrated the 

effectiveness of centralized booking platforms [2]. 

 

A distinctive feature of this application is the AI Travel Planner 

Module, which uses AI algorithms to provide personalized 

recommendations, optimized itineraries, and real-time travel 

assistance. Recent studies on decentralized hotel reservations 

using blockchain and smart contracts emphasize the need for 

transparent and efficient reservation mechanisms [3], which 

influenced the conceptualization of this module. 

To ensure smooth functionality, the system adopts a scalable, 

web-based framework that facilitates dynamic room 

management and real-time data updates. Prior research on 

energy-efficient room information display systems using e- 

paper technology has inspired the inclusion of resource 

optimization in the system design [4]. Furthermore, the 

application structure aligns with modern hotel reservation 

systems that emphasize user-friendly interfaces, ease of 

navigation, and advanced booking features [5]. 

It also incorporates concepts from intelligent hotel management 

frameworks that utilize IoT and generative AI to improve the 

overall user experience [6]. The idea of providing a centralized 

platform with multi-tenant capabilities is influenced by 

advanced reservation systems that allow dynamic management 

of multiple properties and bookings [7]. 

 

In addition, recent developments in scalable hotel reservation 

applications for multi-tenant environments have been 

considered to ensure the scalability and flexibility of the 

proposed system [8]. 

The inclusion of real-time room status checking and vacancy 

updates is supported by previous work on smart room vacancy 

status checking systems [9]. Moreover, the application 

acknowledges the importance of customer acceptance and 

technology readiness in online booking platforms, as 

highlighted in recent research [10]. 

 

This project aims to bridge the gap between room owners and 

travelers by providing a seamless, AI-driven solution that 

simplifies room reservation and enhances travel experiences. By 

integrating real-time room management, intelligent itinerary 

generation, and user-centric design, the system contributes to 

the ongoing digital transformation of the hospitality industry. 
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2. Body of Paper 

NEED OF THE STUDY. 

 

The rapid growth of the tourism and hospitality industry has 

created challenges in efficient room reservation and travel 

management. The absence of a centralized and automated 

system has led to issues like booking conflicts, a lack of real- 

time availability, and a poor customer experience. Studies in 

various hotels and guest houses have shown that manual 

reservation systems often result in booking errors and customer 

dissatisfaction. 

Among all stakeholders, room owners, customers, and travel 

agents face difficulties in managing room details, updating 

availability, and handling bookings. The knowledge and usage 

of digital reservation platforms by room owners and customers 

are essential to improve the efficiency of the booking process. 

The growing demand for personalized travel planning and 

instant room booking requires an advanced system. Room 

management, booking confirmation, itinerary generation, and 

real-time updates require special attention to enhance user 

satisfaction. This study is necessary to bridge the gap between 

room providers and travelers by offering an AI-driven, 

integrated solution for smooth reservation and travel planning. 

ALGORITHMS 

 

Room Availability Check Algorithm: 

The Room Availability Check Algorithm is responsible for 

verifying whether a room is available for booking by analyzing 

existing reservations in the Firebase Fire store. When a user 

selects dates, the system fetches all prior bookings for that room 

and checks for overlaps. If there is an overlap, it notifies the 

user that the room is unavailable; otherwise, it allows the 

booking to proceed. 

 

AI Travel Planner Recommendation Algorithm: 

 

The AI Travel Planner Recommendation Algorithm utilizes 

Google Generative AI and Google Places API to generate 

personalized trip plans based on user preferences. The system 

gathers inputs such as destination, travel dates, and interests 

(e.g., adventure, historical sites, beaches) and processes them 

using NLP models. 

User Authentication Algorithm (Google OAuth): 

 

The User Authentication Algorithm (Google OAuth) securely 

authenticates users by redirecting them to the Google OAuth 

consent screen, where they log in using their Google 

credentials. Upon successful authentication, the system 

retrieves user details such as name, email, and profile picture 

and stores session data securely in Firebase Authentication. 

 

Room Booking Algorithm: 

 

Confirms room availability, stores booking details in the 

Firebase Fire store, and updates room status. The Room 

Booking Algorithm ensures smooth and accurate booking 

transactions by validating room availability, user details, and 

payment authorization before confirming the booking. 

 

Trip Itinerary Optimization Algorithm: 

 

The Trip Itinerary Optimization Algorithm enhances travel 

efficiency by optimizing routes for multi-location trips. It 

fetches selected destinations from the Google Places API and 

uses algorithms such as Dijkstra’s Algorithm or A* Search to 

determine the shortest travel route. 

Naïve Bayes for Booking Preferences Prediction: 

 

The Naïve Bayes for Booking Preferences Prediction 

Algorithm analyzes past booking behavior to predict and 

recommend suitable rooms for users. Using Bayesian 

probability, the algorithm classifies booking preferences based 

on previous reservations, such as preferred room types, 

amenities, and stay durations. 

 

Random Forest Classifier for Customer Booking Behavior 

Prediction: 

The Random Forest Classifier for Customer Booking Behavior 

Prediction identifies trends in customer booking behavior and 

predicts future reservations. The model is trained on historical 

booking data, including seasonal trends, customer 

demographics, and booking times, allowing it to classify users 

into different booking patterns such as last-minute bookers or 

early planners. Based on these classifications, the system 

suggests optimal booking times to maximize hotel occupancy 

rates. The algorithm can also integrate external data, such as 

weather forecasts and public holidays, to improve its predictive 

capabilities. 

 
ISJEM sample model format, define acronyms and acronyms 
the first spell they are used in the writing, even after they have 
been well-defined in the abstract. Shortenings such as IEEE, SI, 
MKS, CGS, Sc, dc, and rems do not have to be demarcated. Do 
not use condensations in the title or bonces without they are 
unavoidable. 

 

 

 

Figure 1: Flow diagram of Room Reservation and 
Management System with AI Trip Planner 
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Figure 1 illustrates the program’s flow of Room Reservation and 
Management System with AI Trip Planner 

PROPOSED SYSTEM 

 

Real-Time Booking Conflict Prevention and Availability 

Synchronization: The proposed system synchronizes booking 

requests across users and devices to prevent double bookings 

and outdated availability. It features an instant booking 

validation mechanism and real-time calendar updates across 

platforms. AI-powered demand forecasting using Time Series 

models and RNNs predicts demand spikes and adjusts 

availability. In case of overbooking, the system suggests 

alternative dates or nearby listings. 

 

AI-Driven Personalized Trip Planning and Recommendation 

Engine: The system offers an AI-powered trip planner that 

customizes itineraries based on user preferences, budget, and 

location. It uses collaborative and content-based filtering to 

suggest rooms and travel plans. Dynamic itinerary generation 

includes nearby attractions and activities, while real-time 

adjustments are made based on weather, events, and traffic. 

Predictive Pricing and Intelligent Revenue Management: The 

system applies dynamic pricing strategies using AI algorithms 

to adjust room rates based on seasonality, demand, competition, 

and user interest. Predictive modelling forecasts peak booking 

periods. It also recommends discounts and promotional offers 

to increase bookings and maximize revenue. 

 

Integrated Real-Time Navigation and Local Attraction 

Suggestions: The system integrates GPS-based navigation with 

real-time suggestions for nearby attractions. Live location 

tracking and optimized route planning using the A* algorithm 

assist users in reaching their accommodations efficiently. 

Recommendations are based on user interests, with real-time 

adjustments for traffic and weather. 

Automated Maintenance and Property Management for 

Owners: The system provides automated tools for property 

listing management, availability updates, and maintenance 

scheduling. It integrates with Google Calendar and third-party 

platforms to avoid conflicts. AI-based maintenance alerts 

analyse feedback and service data, while dynamic 

housekeeping scheduling improves workflow efficiency. 

 

 

Interactive Web Dashboard and Mobile Application: The 

system includes a user-friendly web dashboard and mobile app 

for booking management and trip planning. Built with React.js 

and Node.js (Express.js), it offers a real-time booking status 

feature and a responsive design, ensuring accessibility for both 

travelers and property owners. 

RESULTS AND DISCUSSION: 

 

The result and discussion of the "Room Reservation and 

Management Application with AI Travel Partner" project are 

determined based on the system's implementation, real-time 

performance, and user experience. The following key aspects 

are considered: 

Accuracy and System Performance 

The system’s booking conflict prevention mechanism 

demonstrated high accuracy during testing. Real-time 

synchronization successfully avoided double bookings and 

inconsistencies across platforms. The AI-powered demand 

forecasting and price optimization algorithms were able to 

predict peak demand periods with reasonable precision, 

ensuring better revenue management for property owners. 

Efficiency of AI Trip Planner 

The AI-based itinerary generation and recommendation engine 

efficiently tailors travel plans based on user preferences, 

location, and budget. The recommendation system provided 

relevant suggestions for accommodations and local attractions, 

enhancing the overall travel experience. The adaptive itinerary 

adjustments based on real-time data, such as weather and 

traffic, further improved user satisfaction. 

 

User Engagement and Personalization 

The system's ability to personalize trip plans and room 

recommendations increased user engagement. By analyzing 

past booking history, reviews, and preferences, the system 

successfully generated personalized travel itineraries. Real- 

time itinerary updates and booking confirmations contributed 

to a smooth and convenient experience for users. 

 
Error Handling and Conflict Resolution 

The system handled overbooking scenarios effectively by 

automatically suggesting alternative dates or accommodations. 

Few instances of outdated availability were reported during 

testing, which were resolved through live calendar 

synchronization. 

Overall, the system achieved its objective of providing a 

seamless room reservation platform combined with an 

intelligent travel planner. With future enhancements in 

scalability, personalization, and data handling, the system can 

deliver an even better user experience. 

 

 

Figure 2: Line graph for user engagement over time 

 

Figure 2 illustrates how frequently users interact with the 

system 
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Figure 3: Feature importance in AI predictions 

 

Figure 3 illustrates a bar graph that depicts feature importance 

in AI predictions concerning Travel factors and their 

importance 

AI Travel Planner 

 

Personalized Recommendations 

The AI travel planner analyses user preferences, travel history, 

and budget to provide tailored destination, hotel, and activity 

suggestions. This ensures a customized experience for every 

traveller. 

 
Automated Itinerary Generation 

By leveraging AI, the system creates structured, day-wise 

travel plans. It optimizes schedules based on user preferences, 

reducing the hassle of manual planning. 

 

Real-Time Adjustments 

The planner dynamically updates itineraries based on factors 

like weather changes, traffic conditions, and last-minute 

booking availability. This enhances the flexibility of travel 

plans. 

Cost Optimization 

AI algorithms help find the best deals on hotels, flights, and 

attractions, allowing travellers to optimize their budget while 

enjoying high-quality experiences. 
 

 

 

Figure 4 : Output of the Room Reservation and 

Management System 

Figure 4 shows the Home page of the system while booking 

rooms. 
 

Figure 5: Output of the AI Travel Planner 

 

Figure 5 shows the interface for user preferences. 
 

 

Figure 6: Output of the AI Travel Planner 

 

Figure 6 shows the interface where AI suggests destinations, 

hotels, and activities based on user preferences. 
 

Figure 7: Output of the AI Travel Planner 

 

Figure 7 shows the interface that automatically creates day- 

wise travel plans. 
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3. CONCLUSIONS 

To sum up, the Room Reservation and Management 

Application with AI Travel Partner demonstrates how artificial 

intelligence and modern web technologies can transform the 

way users plan their travel and manage room reservations. This 

system provides an efficient, user-friendly, and intelligent 

platform that streamlines the booking process while enhancing 

the overall travel experience. 

 

By integrating real-time booking conflict prevention, dynamic 

pricing strategies, and AI-driven itinerary recommendations, 

the system ensures smooth and hassle-free room reservations 

for travellers. The real-time synchronization feature eliminates 

double bookings and maintains up-to-date room availability, 

while predictive demand forecasting assists property owners in 

maximizing revenue. 

Furthermore, the AI-powered trip planner and recommendation 

engine personalize travel itineraries based on user preferences, 

location, and budget, ensuring a memorable travel experience. 

The inclusion of real-time navigation and local attraction 

suggestions adds additional convenience to travellers’ 

journeys. 

Although the system efficiently addresses common challenges 

in room booking and travel planning, it is important to 

recognize that human decision-making and intervention are still 

essential in certain situations, such as special customer requests 

or emergency cancellations. The AI-based recommendations 

and automated management tools are designed to assist users 

and property owners, not to replace human oversight. 

 

Overall, this project helps bridge the gap between travellers and 

property owners by providing a reliable, intelligent, and 

interactive platform. With future enhancements such as 

multilingual support, integration with more third-party travel 

services, and advanced user analytics, the system holds the 

potential to become a trusted and comprehensive travel partner 

for users worldwide 
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