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Abstract:  The real estate sector has witnessed a rapid digital transformation in recent years, necessitating 

platforms that offer convenience, personalization, and intelligent insights. This research presents a 

comprehensive real estate web application built using the MERN (MongoDB, Express.js, React, Node.js) 

stack, with Firebase authentication and React + Vite + TypeScript for enhanced performance and scalability. 

Tailwind CSS is utilized for modern UI styling. The platform is designed to serve both buyers and sellers 

through a unified login system, with dashboard-level access and controls determined by user roles. Key 

functionalities include an advanced search feature with dynamic filters, a machine learning-based price 

prediction tool leveraging regression algorithms, and a property comparison engine capable of comparing up 

to four listings across various attributes. Additional modules include categorized sections for buy and rent, 

latest property listings, and testimonial carousels to enrich user experience. Authenticated users can create 

listings, manage saved properties, receive messages via an integrated notification system, and perform role-

specific actions. Compared to existing platforms like Zillow and NoBroker, this system stands out for its ML 

integration, seamless UX, and smart authentication flow. This paper explores the system's architecture, 

implementation, and future potential in optimizing real estate operations through intelligent digital solutions. 

 

Index Terms - MERN Stack, Real Estate, Property Discovery, Property Management, Web 

Application  

I. INTRODUCTION 

Housing remains one of the fundamental pillars influencing economic development and societal well-being. 

With growing urbanization and increasing population density in metropolitan areas, the demand for both 

residential properties and rental accommodations has surged. This increase in demand has directly influenced 

the rise in property prices, prompting a pressing need for intelligent systems to manage property listings, 

evaluate rental pricing, and predict housing costs accurately. The shift in lifestyle, migration patterns, and 

infrastructural developments—such as better connectivity, stable electricity, and urban amenities—have led to 

substantial fluctuations in the pricing of both owned and rented properties [1][16]. Consequently, potential 

buyers and renters often face challenges in identifying fairly priced properties, and property owners lack 

streamlined systems for managing and showcasing their assets. To bridge this gap, researchers and developers 

have directed attention toward the development of smart housing systems integrated with advanced 

computational techniques like machine learning and recommendation systems [2][3][4]. The implementation 

of smart house rental management systems and price prediction models has demonstrated the potential to 

simplify real estate transactions and support stakeholders in decision-making [1][12][13]. These systems 

typically offer features such as personalized property suggestions, rental tracking, intelligent dashboards, and 

secure cloud-based storage to manage tenant-owner interactions [8][9][14]. In particular, recommendation 

systems and data-driven models are proving essential for building efficient online rental platforms, as seen in 
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platforms like RentHub and JustRent [13][18]. Recent studies have also focused on using regression-based 

machine learning models—including Random Forest, Support Vector Regression, and Gradient Boosting—to 

accurately forecast property values by analyzing key parameters such as location, area, number of rooms, 

proximity to facilities, and even text-based property descriptions [2][5][6][10]. These techniques provide 

predictive insights not only for potential tenants and property owners but also for policymakers and analysts in 

the real estate sector [7][19]. While earlier real estate platforms emphasized static listings, current systems are 

evolving into intelligent platforms capable of dynamic decision support through machine learning, natural 

language processing, and augmented reality [7][19]. The evolution from traditional rental listings to AI-

powered recommendation systems and visualization-based tools marks a significant advancement in how 

people interact with rental housing markets. Therefore, this project aims to develop a Smart Real Estate 

Assistant Platform, integrating rental property management, personalized recommendation systems, and house 

price prediction using advanced machine learning techniques. The system leverages the MERN stack for 

scalable web development and incorporates machine learning models trained on housing datasets to ensure 

accurate and context-aware predictions. By addressing key challenges in real estate, this work aspires to 

provide an intuitive, intelligent, and interactive solution for modern property seekers and managers. 
 

II. EXISTING WORKS 

Over the past decade, numerous studies and systems have been proposed to address challenges in the real 

estate and house rental domains, ranging from price prediction to intelligent property management platforms. 

Kalbande et al. [1] introduced a smart house rental management system aimed at streamlining the rental 

process and improving accessibility for both tenants and landlords. Similarly, Misyam and Selamat [14] 

proposed a house rental management system focused on optimizing administrative tasks and enhancing user 

interaction through a cloud interface. The development of rental systems is also explored by Voumick et al. 

[9], who presented an online web-based smart renting platform that allows users to easily find and list 

properties. In the field of price prediction, several works have employed machine learning algorithms to 

estimate house prices based on various features. Sharma et al. [2] and Singh et al. [3] demonstrated the 

effectiveness of algorithms like linear regression and decision trees for price estimation. Truong et al. [6] and 

Adetunji et al. [5] further extended this approach using improved models such as Random Forests and 

Gradient Boosting, which achieved better prediction accuracy. These works emphasize the importance of 

location, area, number of rooms, and property age as key features influencing property value. Modern 

developments have also incorporated intelligent recommendation systems. Shen et al. [4] proposed a text-

based rental price recommendation system, while Satapathy et al. [7] designed a smart rent portal that used 

augmented reality and recommendation engines for better property visualization and personalization. Ismaeel 

et al. [18] implemented the RentHub system, an intelligent online rental marketplace integrated with machine 

learning for personalized property discovery and recommendation. Beyond academic research, several 

commercial platforms have emerged as dominant players in the online real estate space. Websites such as 

Zillow in the United States offer price predictions, neighbourhood insights, and market analytics based on 

historical trends and property features. In India, platforms like NoBroker, 99acres, and MagicBricks provide 

property listings, rental agreements, property management services, and price comparisons. While these 

websites offer advanced features and reach, most are commercial and often prioritize paid listings, which can 

sometimes bias the visibility of properties. Despite the availability of such platforms, limitations still exist — 

including a lack of hyper-personalized recommendations, limited transparency in price justification, and 

absence of integrated tools that combine rental management with price prediction in a single platform. 

Recent efforts like Joshi et al. [10] and Cholaraja et al. [13] highlight the need for systems that leverage AI 

and full-stack development (such as MERN-based implementations [12]) to build intelligent, scalable, and 

user-centric solutions. These gaps highlight the necessity for a robust and intelligent real estate assistant 

platform — one that not only provides accurate house price predictions using ML but also integrates smart 

rental management and personalized user features for seamless property transactions.  
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Figure 1: Performance Comparison of Existing Real Estate Websites 

III. METHODOLOGY 

The proposed project is a full-stack web-based platform aimed at enhancing the convenience and efficiency of 

the real estate sector. It is developed using the MERN stack—MongoDB, Express.js, React.js (with Vite and 

TypeScript), and Node.js—along with Firebase Authentication for secure user management. The platform is 

designed to serve both buyers and sellers through a unified login system, dynamically rendering features based 

on user roles.To improve the user experience and decision-making capabilities, the system incorporates 

advanced functionalities such as a machine learning-powered price prediction tool, a multi-property 

comparison module, advanced property filtering, and a real-time messaging feature. The platform follows a 

modular development approach, ensuring scalability, maintainability, and seamless integration of future 

components. This section elaborates on the system architecture, key modules, data flow, and the interaction 

between frontend, backend, and machine learning components. 

 

Figure 2: Overall System Architecture of the Real Estate Platform 

 

The diagram illustrates the interaction between the frontend interface, backend services, database (MongoDB), 

Firebase Authentication, and the external ML-based price prediction API. The arrows indicate the flow of data 

between components, showcasing the end-to-end communication from user actions to dynamic property 

insights. 
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The system architecture of the proposed real estate platform follows a modular and layered design built using 

the MERN stack (MongoDB, Express.js, React.js, Node.js) and integrated with Firebase for authentication. 

The architecture is designed to ensure efficient communication between the client-side interface, server-side 

logic, database, and external machine learning services. At the frontend, the user interacts with a responsive 

interface developed using React, Vite, TypeScript, and Tailwind CSS. This interface allows users to browse, 

search, compare, and list properties. Requests from the frontend are routed through HTTP to the backend server 

built using Node.js and Express.js. The backend handles routing, authentication logic, and interactions with 

both MongoDB and the external machine learning model. MongoDB serves as the primary database for storing 

user details, property listings, and messages. Firebase Authentication manages secure user login and role-based 

access control for buyers, sellers, and admins. The price prediction module is hosted separately and accessed 

via API calls. When a user enters property-related inputs, these details are sent  

to the ML model, which processes the data and returns an estimated price based on regression algorithms. This 

result is then rendered in real-time on the frontend. 

Figure 3: Workflow of the Real Estate Platform 

 

 

 

The image illustrates a property management system workflow where the frontend interacts with users and 

sends requests through an API Gateway to backend services, which handle authentication, pricing, availability, 

property details, and reviews—integrating both external APIs and databases. 
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Figure 4: Price Prediction Flow (Machine Learning) 

 

This diagram illustrates the flow of data within the price prediction module—from user input collection, data 

preprocessing, model inference, to the final display of the predicted price. It showcases the seamless interaction 

between frontend, backend, and the regression-based ML model. 

 

The price prediction feature is a core intelligent component of the real estate platform, designed to assist users 

in estimating the market value of a property based on relevant input parameters. This functionality is powered 

by a supervised machine learning model that uses regression algorithms trained on historical real estate data. 

The flow begins when the user accesses the price prediction tool from the landing page. The user is prompted 

to enter key details such as location, property type (e.g., apartment, villa), area in square feet, number of 

bedrooms and bathrooms, furnishing status, and additional amenities. Once the data is submitted, it is sent to 

the backend via an API request. The backend preprocesses this data by converting categorical inputs into 

numerical representations, normalizing continuous variables, and checking for missing or invalid entries. After 

preprocessing, the cleaned input is forwarded to the machine learning model, which is typically implemented 

using regression techniques like Linear Regression or Random Forest Regressor. The trained model evaluates 

the input features and returns an estimated price. This predicted value is then sent back through the backend to 

the frontend interface, where it is displayed to the user in a user-friendly format. The real-time nature of this 

prediction empowers users with instant insights, helping them make informed buying or selling decisions. 

 

The methodology adopted for this project follows a modular, full-stack web development approach integrating 

machine learning capabilities. The system is built using the MERN stack (MongoDB, Express.js, React.js with 

Vite and TypeScript, and Node.js) along with Firebase Authentication for secure user access. The platform 

includes essential real estate features such as advanced search, filtering, and real-time property listings. Key 

components like the price prediction tool use regression-based ML models to estimate property prices based 

on user inputs, while the property comparison module allows side-by-side analysis of multiple listings. Data 

flows efficiently between the frontend, backend, and external APIs, ensuring a seamless and dynamic user 

experience. The methodology emphasizes scalability, security, and user-centric design to deliver a smart and 

intuitive real estate platform. 
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IV. IMPLEMENTATION 

 

4.1 Frontend Development 

 

The frontend of the platform was developed using React with TypeScript, integrated through Vite for optimized 

performance and faster build processes. The use of TypeScript enhanced type safety, thereby improving code 

reliability and scalability. Tailwind CSS was employed to design a modern, responsive, and utility-first user 

interface. Each component of the interface was modularized to maintain consistency across pages and simplify 

future enhancements. One of the core elements of the frontend was the landing page, which allowed users to 

explore multiple features even before authentication. 

 

Figure 5: Landing page of Real Estate Platform 

 

Visitors could access the property search functionality with advanced filters such as property type, location, 

area, and pricing. In addition, a separate interface was designed for the machine learning-based price prediction 

tool, enabling users to estimate the potential cost of a property based on key input parameters. The homepage 

also displayed the latest listings, distinct ‘Buy’ and ‘Rent’ sections, a user testimonial carousel, and a property 

comparison feature that allows users to compare up to four properties side-by-side. These sections were 

implemented in a user-centric layout to enhance convenience and accessibility. 

 

 

 

Figure 6 : Few Features of Real Estate Platform 
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4.2 Backend Development  

 

The backend was constructed using Node.js and Express.js, serving as the backbone for all data communication 

and logical operations within the platform. MongoDB was selected as the primary database to store and retrieve 

data related to user profiles, property listings, and message exchanges. Express.js facilitated the creation of 

RESTful APIs to handle tasks such as posting property details, retrieving filtered listings, managing saved 

properties, and enabling message-based interactions between users. A significant part of the backend involved 

validating and processing user actions, ensuring smooth coordination between the client and server. When a 

buyer attempts to contact a seller through a listing page, the backend ensures the authenticity of the request 

before securely storing the message and notifying the recipient. The APIs were designed with modularity and 

scalability in mind, allowing for future feature additions without disrupting the existing structure. 

 

4.3 Authentication and User Role Management 

 

Firebase Authentication was integrated into the platform to streamline the login and registration processes. 

Users could sign up either through their email credentials or via Google authentication, ensuring both 

accessibility and security. A notable implementation detail was the use of a single authentication point for all 

user types, including buyers, sellers, and admins. Once authenticated, the dashboard interface dynamically 

adapts based on the user’s role, displaying content and controls relevant to their account. This role-based 

rendering not only enhanced the flexibility of the system but also reduced complexity by eliminating the need 

for separate login portals. For example, sellers gain access to property listing functionalities, while buyers can 

save properties and initiate communication with sellers. The interface for each user type was carefully designed 

to maintain simplicity and clarity, making the overall experience intuitive. 

 

4.4 Machine Learning-Based Price Prediction 

 

The price prediction tool represents a core intelligent feature within the platform. This component was 

developed using regression-based machine learning algorithms, trained on historical property data with features 

such as property location, square footage, number of bedrooms, property type, and other relevant attributes. 

The model was developed in Python and exposed to the platform via an API, allowing users to submit 

parameters and receive real-time predictions without any need to leave the website. The machine learning 

model was designed to be lightweight, responsive, and capable of producing predictions with reasonable 

accuracy. This allowed prospective buyers and sellers to gain insights into market trends and evaluate pricing 

more objectively. This tool not only improved decision-making but also positioned the platform as a modern 

and intelligent solution within the real estate domain. 

The platform was implemented using a combination of modern web development frameworks and tools, 

resulting in a responsive, feature-rich, and intelligent real estate solution. The seamless integration of user 

authentication, dynamic dashboards, ML-powered price prediction, and communication tools contributed to a 

comprehensive and convenient user experience. The choices made throughout the implementation phase were 

driven by the goal of maximizing usability, performance, and real-world applicability. 

 

 

V. RESULTS AND DISCUSSION 

 

The developed platform successfully delivers a comprehensive real estate solution that focuses on enhancing 

convenience, transparency, and user engagement. Each of the core features was rigorously implemented to 

meet the practical expectations of modern-day users in the property sector. The system's performance was 

evaluated based on its responsiveness, feature integration, and user experience effectiveness.One of the most 

significant outputs was the machine learning-based price prediction tool. Upon entering key parameters such 

as location, property type, area in square feet, and number of bedrooms, the system accurately generated a 

price estimation within a fraction of a second. This real-time prediction helped users gain valuable market 

insight without the need to manually search for comparable listings.One of the most significant outputs was 

the machine learning-based price prediction tool. Upon entering key parameters such as location, property 

type, area in square feet, and number of bedrooms, the system accurately generated a price estimation within 

a fraction of a second. This real-time prediction helped users gain valuable market insight without the need to 

manually search for comparable listings.The messaging and notification systems also demonstrated efficient 

operation. When a buyer sends a message from the property detail page, the message is securely routed to the 
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seller’s inbox, which is reflected on the notifications page. This instant communication system significantly 

streamlined interactions and enabled direct engagement between stakeholders.The dynamic user dashboard 

was another successful output. Based on the credentials and role authenticated during login, the platform 

redirected users to a customized interface displaying appropriate actions and controls. Sellers were able to list 

properties, manage their listings, and monitor buyer messages, while buyers could save properties, initiate 

contact, and view recent interactions. The interface design remained consistent across different devices and 

resolutions, ensuring a smooth, responsive user journey.Moreover, features accessible without login, such as 

the buy/rent property filters, advanced search options, and latest listings section, were rendered effectively 

with minimal latency. These public features provided users with a glimpse into the platform’s offerings and 

encouraged engagement even before authentication. The user testimonial carousel added further credibility 

and enhanced the visual appeal of the landing page.Overall, the results obtained from the developed system 

strongly validated the initial objectives of creating a feature-rich, user-friendly real estate platform. The 

integration of intelligent tools such as price prediction and property comparison, combined with streamlined 

communication and personalized dashboards, positioned the platform as a practical and innovative solution 

for the real estate market. 
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