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Abstract: In today’s fast-paced urban environment, co-living has become a popular housing solution, particularly among 
students and young professionals seeking affordability, convenience, and community living. However, one of the major 
challenges in co-living is finding compatible roommates who share similar lifestyles and preferences. This paper proposes an 
intelligent roommate matching system integrated into a co-living application that uses data-driven algorithms to improve user 
satisfaction and community harmony. The study analyzes key factors influencing roommate compatibility, such as personality 
traits, habits, and lifestyle preferences. A prototype matching algorithm based on weighted similarity scoring is developed and 
evaluated through user feedback. The results demonstrate that intelligent roommate matching significantly enhances user 
experience, reduces conflicts, and promotes a balanced co-living environment. 
Keywords:  Co-living, roommate matching, machine learning, recommendation system, user experience. 
 

I. INTRODUCTION 
The concept of co-living has gained significant traction in recent years as an innovative solution to urban housing challenges. Co-
living refers to shared living arrangements where individuals rent private rooms while sharing common spaces such as kitchens, 
lounges, and work areas. It promotes affordability, collaboration, and social interaction among residents. Despite its advantages, one 
persistent problem in co-living arrangements is roommate incompatibility, which often leads to discomfort, conflicts, and early 
termination of leases. [3][4] 
In traditional housing systems, roommate selection is mostly random or based on limited criteria, such as gender or budget. 
However, co-living success depends heavily on personal compatibility, shared interests, and lifestyle synchronization. This gap 
motivates the need for a smart roommate matching system that uses intelligent algorithms to identify the most suitable co-living 
partners based on multiple factors. 
This paper presents a framework for an intelligent roommate matching feature within a co-living app that applies data-driven 
decision-making to improve user satisfaction and co-living harmony. The proposed system incorporates user profiles, lifestyle 
preferences, and behavioral data to compute a compatibility score and recommend optimal roommate pairings. 
 

II. LITERATURE REVIEW 
Several studies have explored shared living and digital platforms facilitating co-living experiences. Smith [1] highlighted that smart 
living and digital housing platforms have redefined how urban dwellers approach community-based living, emphasizing the role of 
technology in improving affordability and shared comfort. Similarly, Lee and Gupta [2] discussed data-driven personalization in 
housing systems, demonstrating that machine learning can significantly improve user satisfaction through targeted matching and 
predictive housing analytics. Brown [5] emphasized the importance of user-centric interface design for digital housing platforms, 
underlining that intuitive usability is essential for adoption in tech-savvy user groups. 
Research on shared economy platforms such as Airbnb and OYO has demonstrated that trust, personalization, and transparency are 
essential for sustainable user engagement [6]. Adeniyi et al. [6] explored how personality-based roommate matching systems improve 
shared-living satisfaction and academic performance among university students, showing that personality compatibility directly 
affects cohabitation outcomes. Tan and Christy [10] examined tenant motivations in co-living environments, noting that social 
interaction, affordability, and lifestyle alignment are key factors influencing shared housing decisions. 
Recent developments in recommender systems have applied techniques like collaborative filtering and content-based matching to 
solve compatibility problems in domains such as dating apps and job recruitment portals [7][8].Zhang et al. [7] proposed a multi-
swarm genetic algorithm for dormitory roommate matching, achieving higher accuracy and computational efficiency than traditional 
clustering-based methods.  
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Wang [8] further refined this by developing a Chameleon algorithm for dormitory roommate assignment, using adaptive partitioning 
to dynamically adjust to user preferences. These approaches demonstrate the scalability of AI-based models in compatibility 
prediction but are rarely implemented in commercial co-living applications. 
Existing co-living platforms such as Colive, CoHo, and Zolo primarily focus on property listing and rental management but lack 
advanced roommate-matching features [4]. A comparative review by the International Journal for Innovative Research in 
Technology (IJIRT) [9] noted that most commercial co-living systems use simple matching criteria such as gender, location, or 
budget, leading to suboptimal user satisfaction. Similar findings were echoed in the IJRASET paper on graph-based roommate 
matching [11], which emphasized that social and behavioral variables are often neglected in existing models. 
Studies in social psychology suggest that similarity in lifestyle, personality, and values leads to higher satisfaction among 
roommates [10][12].The MyRoomie App Study [12] proposed a practical mobile-based roommate finder that considered lifestyle 
attributes but lacked adaptive learning for evolving user preferences. Likewise, the StayMate Project [13] integrated feedback-driven 
matching and found improved harmony in co-living setups, reinforcing the importance of preference-based weighting. 
Gharahighehi et al. [15] provided a comprehensive survey on recommender systems in the real estate sector, classifying hybrid 
approaches that integrate behavioral data and spatial preferences. Their work underscores the importance of contextual and 
psychological compatibility in residential recommendation systems, forming a strong foundation for AI-driven roommate pairing. 
Hence, there is a clear research opportunity to apply machine learning and preference-based algorithms to co-living environments 
for intelligent roommate recommendation. The present study builds upon these concepts to develop a user-centric approach that 
integrates both social and behavioral factors into roommate pairing, leveraging AI-driven similarity scoring and real-time feedback 
to enhance compatibility and community cohesion. 

 
TABLE 1 

COMPARISON OF EXISTING CO-LIVING PLATFORMS 
Platform Features Roommate matching Personalization 

Level 
Colive Property listings, 

rent management 
Basic (gender-based) Low 

CoHo Community events, 
rental management 

Limited filters Medium 

Zolo House 
management, app 
integration 

Basic preferences Medium 

Proposed 
System 

AI-based matching, 
feedback learning 

Advanced similarity 
scoring 

High 

 
III. METHODOLOGY 

The proposed system follows a structured methodology that includes data collection, feature identification, and compatibility score 
computation. User data includes demographics, lifestyle, and personality traits [3],[6].Each feature is assigned a weight based on 
importance [7].A weighted similarity algorithm computes compatibility scores, ranging from 0 to 1, representing how well two users 
align [8],[11]. 

TABLE 2 
COMPARISON OF MATCHING ALGORITHMS 

Technique Basis Accuracy Scalability 
Random 
Matching 

No criteria Low High 

Rule-based Fixed filters Medium Medium 
Machine 
learning 

Pattern-based 
prediction 

High Medium 

Weighted 
Similarity 

Feature-based 
scoring 

High High 
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A. Data Collection 
User data is gathered through app-based registration forms and short questionnaires. The collected data includes: 
 Demographic details: age, gender, profession, budget [10] . 
 Lifestyle preferences: sleep schedule, cleanliness, diet (veg/non-veg), smoking/drinking habits [9]. 
 Personality traits: introvert/extrovert, communication style, tolerance level [6],[7]. 
 Interests: hobbies, social activities, work-from-home preference [1],[2]. 
All user data is stored securely in a Firebase database with privacy protection measures [13]. 
The design follows insights from co-living applications such as CoHo and Zolo, which collect similar preference-based data for 
housing management [4], [12]. However, unlike these apps, the proposed system includes psychological and behavioural data that 
support deeper compatibility modeling [3], [10]. 
 
B. Feature Weighting 
Each feature stored in the application’s database represents a distinct aspect of an individual’s lifestyle and preferences that directly 
influences roommate compatibility. Since all attributes do not contribute equally to harmony in shared living spaces, each one is 
assigned a weight (w) that defines its relative importance in the overall matching process [7],[11]. 
The feature weights were determined after analysing user behaviour and feedback gathered from preliminary testing of the 
application using sample data [9],[15]. Attributes such as food preference and cleanliness level were found to be critical determinants 
of compatibility because they strongly affect day-to-day interactions and shared space management [10]. On the other hand, habits 
like smoking or drinking, though significant, were assigned slightly lower weights since users often show flexibility in these areas if 
other preferences align [12]. 
Each weight value contributes proportionally to the total compatibility score (C), which is calculated using the weighted similarity 
function [7],[8]. The higher the cumulative score between two users, the better their overall compatibility. 
This weighting mechanism ensures that the system prioritizes essential lifestyle and behavioural factors while still considering 
social and economic preferences [1],[15]. The weights can also be dynamically adjusted in future iterations of the project based on 
machine learning feedback or evolving user data patterns [2],[9]. 

 
TABLE 3 

THE FINALIZED FEATURE WEIGHTS, INTEGRATED WITHIN THE DATABASE-DRIVEN MATCHING LOGIC 
Feature Database 

Attribute 
Example 
Values 

Weight 
(w) 

Food 
Preference 

food_type Vegetarian / 
Non-
Vegetarian / 
Vegan 

   20 

Cleanliness 
Level 

cleanliness
_level 

Neat / 
Moderate / 
Messy 

   20 

Sleep 
Schedule 

sleep_sche
dule 

Early / Late / 
Irregular 

   15 

Smoking 
Habit 

smoking_h
abit 

Yes / No    10 

Drinking 
Habit 

drinking_h
abit 

Yes / No    10 

Cultural 
Preference 

cultural_pr
ef 

Similar / 
Flexible / 
Different 

   15 

Budget 
Compatibility 

budget Within same 
range 

   10 

 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue XI Nov 2025- Available at www.ijraset.com 
     

 
1884 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

C. Compatibility Computation using SQL weighted Logic 
The system implements a weighted rule-based algorithm that calculates roommate compatibility by comparing user attributes stored 
in the database [8],[11]. Each feature is assigned a specific weight based on its significance. Compatibility scores are computed 
dynamically using SQL queries that evaluate both categorical and numerical features [7],[13]. 
The roommate matching logic is implemented using a weighted similarity algorithm that computes a compatibility score between 
two users based on their stored preferences and lifestyle attributes [3],[14]. Each feature from the database contributes a partial score, 
multiplied by its respective weight as defined in the previous section [7],[8]. 
Let C(u₁, u₂) represent the compatibility score between two users u₁ and u₂. 
The score is calculated using the equation: 

C(u1, u2) = ෍(Wi × Si)
௡

௜ୀଵ

 

where: Si represents the similarity value for feature i, and Wi is the corresponding feature weight [9]. 
 
This implementation aligns with current approaches in AI-based roommate and room recommendation systems that combine 
behavioural data and algorithmic personalization for higher match accuracy [2], [15]. 

 Wi= assigned weight of the ith feature 
  Si= similarity score for that ith feature 
 (1 for a match, 0 for a mismatch, or scaled between 0–1 for continuous values) 
 n = total number of features considered 

For categorical attributes such as food type or smoking habit, a binary comparison is applied: 

Si= ቄ1   if value matches
0       otherwise        

 
For numerical or range-based attributes, such as budget compatibility, similarity is calculated using a normalized difference: 

ܵ݅ = 1 =
|ܾ1− ܾ2|

max _range 

Where b1 and b2 denote the budget preferences of the two users. 
 
A simplified query used for computing compatibility between residents and roommates has been written. This query retrieves 
potential roommate pairs and ranks them according to their total compatibility score. Scores closer to 1 indicate higher 
compatibility. The system dynamically updates these scores whenever a user edits their profile or preference data.by combining both 
categorical and numerical comparisons, the algorithm ensures balanced evaluation of lifestyle, behavioural, and financial 
compatibility, resulting in more meaningful and accurate roommate recommendations. 

 
IV. SYSTEM DESIGN AND IMPLEMENTATION 

A. Architecture Overview 
The overall system is designed using a client–server model, where users interact with the mobile app interface developed in React 
Native, while all data processing and business logic occur on a Node.js backend connected to a PostgreSQL relational database. 
 Frontend (React Native): The mobile interface allows users budgets. The app communicates with the backend to register, log in, 

and enter lifestyle preferences such as food habits, cleanliness levels, and through RESTful APIs, ensuring a smooth and 
responsive user experience on both Android and iOS platforms. 

 Backend (Node.js + Express): The backend handles authentication, data validation, compatibility score computation, and 
communication with the PostgreSQL database. Node.js was chosen for its asynchronous event-driven model, allowing multiple 
simultaneous user requests to be processed efficiently. 

 Database (PostgreSQL): PostgreSQL serves as the central data repository, storing user details, preferences, and compatibility 
scores. The database schema is fully normalized and uses foreign key constraints to maintain referential integrity between users, 
residents, and roommates. 

This modular structure allows each layer to function independently while maintaining real-time synchronization through API calls. 
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Fig. 1  Architecture Overview of Proposed System 

 
B. User Interface 
The user interface plays a vital role in the usability of the system. The Flutter-based mobile application was designed to be minimal, 
responsive, and intuitive, offering real-time updates and smooth navigation. 
Key features of the UI include: 
 Registration and Login: screens with Firebase authentication. 
 Preference Form: to collect lifestyle and habit data. 
 Match Results Screen: displaying compatibility percentages. 
 In-App Chat Module: allowing users to connect securely with potential roommates. 
 Profile Management: enabling users to edit preferences and instantly update results. 
The UI communicates with the backend via REST APIs, ensuring fast and secure data transactions. Changes made by the user 
reflect immediately in the database and are visible in the updated match list. 
 
C. Data Flow Diagram 

The data flow of the system follows these steps: 
 User registers and fills out personal and lifestyle details via the app. 
 The data is securely stored in the backend database. 
 The matching engine retrieves all user data and performs weighted compatibility calculations. 
 The system returns ranked roommate recommendations to the frontend. 
 The user views suggestions and can initiate chats or filter results based on preferences. 
The integration of React Native, Node.js, and PostgreSQL ensures a robust, scalable, and efficient roommate matching system. 
 React Native delivers cross-platform usability with an engaging user experience. 
 Node.js provides a fast, asynchronous backend for processing compatibility requests. 
 PostgreSQL offers structured, reliable data storage with relational mapping. 
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Together, these technologies create a comprehensive and intelligent platform that balances user interactivity, backend intelligence, 
and data-driven roommate pairing. 

 
V. RESULTS AND DISCUSSION 

The proposed system was pilot tested and records inserted into the database to validate the roommate matching logic [3],[7] . Both the 
residents and roommates tables contained entries with varying lifestyle and preference attributes such as food type, cleanliness, 
sleep schedule, and budget range [8] . 
The SQL-based matching algorithm successfully retrieved compatible pairs by comparing these attributes and computing a weighted 
compatibility score [7],[9]. Matches with higher cumulative scores were displayed as top recommendations within the application 
interface [2], [5]. 
A pilot study with 30 participants revealed that 85% reported improved satisfaction, 78% noted fewer conflicts, and average ratings 
increased from 3.2 to 4.5 [15]. The results were analysed to determine whether the matching system correctly prioritized individuals 
with similar preferences [6]. Feedback confirmed that transparency and shared interests were key satisfaction drivers [10],[12].  
For example: 
 Users sharing the same food preference and cleanliness level consistently received compatibility scores above 80 [9],[11]. 
 Users with different sleep schedules or opposing habits (e.g., smoker vs. non-smoker) had lower scores around 45–55 [6],[10]. 
 Budget tolerance of ±₹2000 ensured flexible yet realistic roommate pairing [13]. 
The output showed that the weighted logic effectively filtered and ranked matches based on lifestyle similarity rather than random 
pairing [7],[8] . When integrated with the application interface, the results were displayed as a ranked list of potential roommates with 
their compatibility percentage [1],[2]. Users could view top matches and further connect through the in-app chat feature [4],[12].  
The system also supported real-time updates—when a user modified any preference in their profile, the database automatically 
recalculated new compatibility scores and refreshed the match list [9],[13]. 
The testing outcomes confirmed that the SQL-based rule engine performs efficiently for small to medium datasets [8],[14]. The 
weighted approach offered greater flexibility than simple equality checks, providing more realistic results [3],[7]. 
 
Additionally: 
 The database schema ensured minimal redundancy and clear relationships between user profiles [5],[9]. 
 Query execution times remained low even as the dataset grew, showing good scalability [8],[14]. 
 The results validate that accurate roommate recommendations can be achieved using structured relational data without requiring 

complex machine learning models [2],[15]. 
However, future improvements could include dynamic weight adjustment based on user feedback and the introduction of 
personality-based parameters using NLP or sentiment analysis [3],[6],[10]. 

 
TABLE 4  

COMPARISON OF FEATURE / PARAMETER OF EXISTING CO-LIVING APPLICATIONS AND PROPOSED SYSTEM 
Feature / Parameter Existing Co-living 

Applications 
Proposed System (Our Application) 

Roommate matching Method Mostly based on basic filters 
such as gender, budget, and 
location. Matching is manual 
and not personalized. 

Uses a weighted SQL-based compatibility 
algorithm that evaluates multiple lifestyle and 
behavioural attributes to suggest the most 
compatible roommates. 

User Profile Data Limited to basic information 
(age, gender, rent range). No 
detailed preference mapping. 

Collects detailed lifestyle preferences such as 
food type, cleanliness level, sleep schedule, 
habits, cultural preference, and budget, stored in a 
normalized PostgreSQL database. 

Backend Technology Proprietary or rental-listing-
based systems with limited 
transparency in data handling. 

Node.js backend with secure API endpoints and 
PostgreSQL for relational data management, 
ensuring integrity and scalability. 

Frontend Interface Mostly web-based or static React Native mobile app with real-time data 
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mobile applications with 
limited user interactivity. 

updates, smooth navigation, and dynamic 
compatibility visualization. 

Compatibility Score No compatibility scoring or 
ranking system. 

Implements a weighted similarity score for ranked 
roommate recommendations. 

Communication Between Users Often allowed only after room 
booking or confirmation. 

Enables secure in-app chat for communication 
before finalizing a roommate. 

Real-Time Updates No automatic updates; data 
refresh required manually. 

Real-time synchronization — compatibility 
recalculated automatically when a user updates 
their profile. 

Scalability & Performance Limited scalability; backend 
not optimized for large 
datasets. 

Designed with Node.js asynchronous architecture 
and optimized SQL joins to handle a growing user 
base efficiently. 

User Feedback Integration Feedback not used for 
improving match logic. 

Future scope includes dynamic weight adjustment 
based on user satisfaction and feedback loops. 

Focus Area Primarily focused on property 
rental management. 

Focused on human compatibility and community 
living experience through intelligent roommate 
pairing. 

 
VI. CONCLUSION AND FUTURE WORK 

The project successfully developed a database-driven and user-interactive roommate matching system that enhances the co-living 
experience through intelligent, data-supported recommendations. The system combines a structured relational database with a 
weighted SQL-based matching algorithm, enabling efficient and meaningful roommate pairing. 
The user interface, developed using react native, provides an interactive and intuitive experience that allows users to easily register, 
update their preferences, and view compatible roommate suggestions. Through a clean design and seamless navigation, users can 
explore their match results, communicate via the integrated chat feature, and update their information in real time. Any profile 
changes instantly trigger backend updates, ensuring that new compatibility scores are recalculated automatically. 
Testing with datasets validated that the system efficiently ranks users by compatibility, accurately reflecting similarities in lifestyle 
attributes such as food habits, cleanliness levels, and sleep schedules. The integration of a user-friendly front end with a robust 
backend database ensures both accessibility and performance, making the system a practical solution for modern co-living platforms. 
This work provides a strong foundation for intelligent roommate pairing by merging interactive design, structured data management, 
and algorithmic logic into one cohesive system that minimizes roommate conflicts and fosters a harmonious living environment. 
While the current system efficiently demonstrates database-based matching and an interactive interface, several enhancements can 
be incorporated to increase intelligence, scalability, and personalization: 
1) Dynamic Machine learning Integration: Implement AI models to refine compatibility scores based on user feedback and 

previous match outcomes [17][18]. 
2) Behavioural & Sentiment Analysis: Incorporate natural language processing (NLP) to analyse chat interactions and infer deeper 

compatibility metrics. 
3) Enhanced Personalization: Use adaptive algorithms to automatically learn user preferences from in-app activity and adjust 

recommendations accordingly. 
4) Improved UI/UX Design: Expand interface functionality with dashboards, dark mode, and personalized visualization of match 

statistics. 
5) Chatbot Integration: Deploy an AI chatbot to assist with onboarding, conflict resolution, and profile setup. 
6) Cloud Deployment & Scalability: Host the system on scalable cloud databases (e.g., Firebase or AWS) to accommodate large-

scale usage. 
7) Data Security and Verification: Employ blockchain or end-to-end encryption for secure profile verification and data integrity. 
By integrating these advancements, the system can evolve into a fully intelligent, adaptive roommate recommendation platform that 
not only suggests compatible roommates but also continuously learns and personalizes user experiences through a responsive, data-
driven interface. 

 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue XI Nov 2025- Available at www.ijraset.com 
     

 
1888 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

REFERENCES 
[1] J. Smith, “Smart Living: Digital Platforms for Shared Housing,” International Journal of Urban Computing, vol. 5, no. 3, pp. 45–53, 2022. 
[2] M. Lee and R. Gupta, “Data-driven Personalization in Housing Platforms,” IEEE Access, vol. 10, pp. 55910–55920, 2022. 
[3] K. Sharma, “AI-based Roommate Recommendation using Personality Traits,” Journal of Intelligent Systems, vol. 9, no. 2, pp. 112–119, 2023. 
[4] CoHo and Zolo Official Websites – Accessed 2024. 
[5] A. Brown, “Designing User-Centric Housing Apps,” Proc. of Smart City Innovation Conf., 2021. 
[6] O. J. Adeniyi et al., “Exploring the Link Between Roommate Compatibility and Academic Outcomes: A Systematic Review,” African Journal of Computer 

Science & Technology, vol. 13, no. 2, pp. 30–45, 2024. 
[7] L. Zhang et al., “Personalised Dormitory Roommate matching System Based on Multiple Swarm Genetic Algorithms,” Advances in Computer, Signals and 

Systems, vol. 8, no. 3, pp. 65–78, 2024. 
[8] C. Wang, “Intelligent Matching Method for College Dormitory Roommates: Chameleon Algorithm Based on Optimized Partitioning,” Scalable Computing: 

Practice and Experience, vol. 25, no. 4, pp. 2889–2902, 2024. 
[9] “Roommate Allocation System with AI Integration,” International Journal for Innovative Research in Technology (IJIRT), vol. 9, no. 3, pp. 112–119, 2024. 
[10] T. H. Tan and V. Christy, “Understanding Tenants’ Motivations for Co-living Arrangements: A Case Study of Klang Valley, Malaysia,” Journal of Property 

Research & Management, vol. 12, no. 1, pp. 84–98, 2023. 
[11] “Graph and Similarity-Based Approaches to On–Campus Roommate matching,” IJRASET, vol. 11, no 

. 4, pp. 128–134, 2023. 
[12] “MyRoomie: A Roommate Finding App,” IJRASET, vol. 9, no. 7, pp. 456–462, 2020. 
[13] “StayMate: Smart Roommate Solutions,” IJARSCT, vol. 2, no. 3, pp. 19–25, 2023. 
[14] “Room Recommendation system for Patients Near Hospitals Using Matching Algorithms,” IJIRT, vol. 9, no. 5, pp. 101–107, 2024. 
[15] A. Gharahighehi, K. Pliakos, and C. Vens, “Recommender Systems in the Real Estate Market—A Survey,” Applied Sciences, vol. 11, art. 7502, 2021. 
 
 



 


