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Abstract: In today's dynamic society, finding a compatible 

room is a crucial step towards fostering a harmonious 

living environment. Traditional methods of room selection 

often rely on subjective judgments and limited information, 

leading to suboptimal matches and potential conflicts. To 

address this challenge, we propose a room 

recommendation system designed to streamline the room 

selection process and enhance the overall living 

experience. 

It leverages advanced data analytics techniques and 

machine learning algorithms to match individuals based 

on their preferences, habits, and personalities. The system 

collects comprehensive user data through intuitive 

interfaces, including demographic information, lifestyle 

preferences, and desired living arrangements. Through 

sophisticated feature engineering and collaborative 

filtering algorithms, it generates personalized room 

recommendation near hospitals tailored to each user's 

unique profile. Furthermore, our model prioritizes user 

privacy and fairness by implementing robust data 

protection measures and ensuring algorithmic 

transparency.  

In conclusion, this idea represents a significant 

advancement in room recommendation systems, offering a 

data-driven approach to room matching that enhances 

living experiences and fosters positive social interactions. 

As society continues to evolve, this stands poised to 

revolutionize the way individuals find compatible rooms, 

ultimately contributing to happier and more fulfilling 

living arrangements. 

 

Keywords—: Recommendation systems, Personalized 

room recommendation system, Machine Learning, 

Collaborative filtering, Content filtering, Feature 

Engineering 

 

INTRODUCTION 

 

Living with a room significantly impacts daily life, 

influencing living expenses, social interactions, and 

overall well-being. However, finding a compatible 

room can be challenging, requiring harmony in 

lifestyle preferences, habits, and personalities. 

Traditional methods like word-of-mouth or classified 

ads often fall short in capturing nuanced preferences, 

leading to potential mismatches and dissatisfaction. In 

response, room recommendation systems have 

emerged as a solution, leveraging data and algorithms 

to streamline the matching process. By collecting 

comprehensive user data and employing sophisticated 

algorithms like collaborative filtering and machine 

learning, these systems provide personalized 

recommendations based on compatibility scores and 

shared interests. Ultimately, room recommendation 

systems offer a promising approach to enhancing 

living experiences by facilitating more effective room 

matching and reducing conflicts in shared living 

spaces. 

 

Room recommendation systems represent a significant 

advancement in shared living arrangements, offering a 

data-driven approach to room selection. These systems 

aim to address the challenges of finding compatible 

rooms by leveraging advanced algorithms and 

methodologies. By analyzing user data and generating 

personalized recommendations, room 

recommendation systems streamline the room 

matching process, reducing the likelihood of conflicts 

and tensions in shared living spaces. Additionally, 

these systems offer practical benefits such as time 

savings and increased convenience, making them a 

valuable tool for individuals seeking shared 

accommodations. 
 

A. Benefits of Room Recommendation 

● Increased Compatibility: Matching users 

based on preferences and habits can lead to happier 

and more harmonious living situations. 

● Efficiency: Saves time and effort compared 

to traditional methods of finding rooms through 

personal networks or online classifieds. 

● Wider Search Pool: Connects users with a 

broader range of potential rooms beyond their 

immediate social circles. 

● Reduced Bias: Algorithms can help mitigate 

unconscious bias that might occur during traditional 

room searches. 
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● Improved User Experience: User-friendly 

interfaces and personalized recommendations can 

streamline the room search process. 

● Safety and Security: Potential for integrating 

features to verify user information or connect users 

with verified profiles. 

B. Room Recommendation techniques in detail 

1. Content-based recommendation 

One popular method for providing users with 

individualized recommendations is content-based 

recommendation, wherein things are suggested to 

consumers based on their preferences for particular 

characteristics or content. This method works under 

the presumption that users' preferences are comparable 

to those of the products they have enjoyed or used in 

the past. When an item is defined using a set of 

features or attributes, such genre, director, or actor, 

recommendations are created in a content-based 

recommendation system (RS) depending on how 

similar these features are to the user's previous 

preferences. This approach has been extensively 

employed across multiple fields and has demonstrated 

efficacy in furnishing consumers with tailored 

suggestions. Content-based recommendation is a 

scalable solution for huge datasets because it only 

needs to know what items users have engaged with, 

negating the need for explicit feedback from users. 

However, the quality and accessibility of item 

characteristics as well as the possibility of customer 

preference changes over time may restrict the accuracy 

of content-based suggestions. 
 

2. Collaborative filtering-based recommendation 

In the field of recommendation systems, collaborative 

filtering-based suggestion is a popular method. Its goal 

is to give consumers tailored recommendations based 

on their previous actions as well as the actions of other 

users. In collaborative filtering, similar users or 

objects are identified, and predictions are made. This 

allows the system to create suggestions. User-based 

and item-based collaborative filtering are the two 

primary categories. The recommendations produced 

by item-based collaborative filtering are based on 

similarities between objects, whereas 

recommendations from user-based collaborative 

filtering are based on similarities between users. Due 

to their demonstrated ability to produce reliable 

suggestions, both strategies have found widespread 

use in a range of applications, including e-commerce, 

travel, and music and movie recommendations 

 

3.   Feature Engineering 

Feature engineering in room recommendation systems 

involves transforming raw user data into meaningful 

features that capture various aspects of individuals' 

preferences and characteristics. These features 

encompass demographic information like age, gender, 

and occupation, as well as lifestyle preferences such as 

cleanliness, social habits, and hobbies. Additionally, 

location preferences, compatibility scores, temporal 

patterns, and derived features play crucial roles in 

assessing compatibility between potential rooms. 

Techniques like normalization, scaling, and handling 

categorical variables ensure that the features are 

suitable for machine learning algorithms. Overall, 

feature engineering enables room recommendation 

systems to generate personalized recommendations 

based on comprehensive user profiles, enhancing the 

accuracy and effectiveness of room matching. 

 
Figure 1: Low level Diagram 
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4.   Modules:  

● Data Collection: User information like 

demographics, lifestyle preferences, and habits are 

gathered through forms or profiles. 

● Data Preprocessing: This stage cleanses the data 

by handling missing values, applying one-hot 

encoding for categorical data, and potentially scaling 

numerical features. Feature extraction and engineering 

might also be involved. 

● Matching Algorithm: The core of the system, 

this module uses algorithms like collaborative 

filtering, content-based filtering, or machine learning 

models to analyze user data and generate compatible 

room recommendations. 

● Evaluation: The system's performance is 

measured using metrics like accuracy, precision, 

recall, and F1-score to ensure it effectively matches 

users. 

● User Interface: This user-friendly interface 

allows users to interact with the system, view 

recommendations, and provide feedback. It's typically 

built with HTML, CSS, and JavaScript for the 

frontend and frameworks like Flask or Django for the 

backend. 

● Database: User data and recommendation 

results are stored and retrieved using a database like 

MySQL, PostgreSQL, or MongoDB. 

● Utility Module: This module provides 

supporting functions for logging, error handling, and 

data serialization, used across various parts of the 

system. 

● Deployment: Finally, the system is deployed on 

cloud platforms like AWS, GCP, or Azure using 

containerization tools like Docker and automation 

pipelines managed by Jenkins or Travis CI. 

 

Figure 2:  High Level Diagram 
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Enhances speed and 

accuracy of 

solutions for large 

stable marriage 

problems 

Limited to two-
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Develops a solution to 

the stable roommates 

problem when 
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the addition of 

ties in 

preferences 



© November 2024 | IJIRT | Volume 11 Issue 6 | ISSN: 2349-6002 

 

IJIRT 169266   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY  585 

20 Irving, R.W. 
Stable Marriage 

and Indifference 
1994 

Discusses stable 

matching where 

individuals may have 

indifferent preferences 

for some potential 

matches 

Extends stable 

matching theory to 

handle indifference, 

improving flexibility 

in matching 

Limited to 

scenarios with 
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complex 
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harder to manage 

21 E. Ronn 

NP-Complete 

Stable Matching 

Problems 

1990 

Demonstrates the NP-

completeness of certain 

stable matching 

problems, setting 

computational 

boundaries 

Highlights 

computational limits 

in stable matching 

problems 

Theoretical 

complexity limits 

applications in 
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In-depth 
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Develops an efficient 

algorithm for solving 
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sided matching with 

preferences 
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resource on 
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25 
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Marriage 

1962 
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Several studies have explored assignment and pricing 

models in roommate markets, particularly using game 

theory to optimize roommate and room allocation 

based on pricing dynamics. One study proposed a 

pricing model for roommate markets that improves 

allocation efficiency for rental markets, though it has 

limited application in non-monetary roommate 

contexts (1). Another study addressed dynamic 

preference arrivals in online roommate allocation by 

creating an adaptive algorithm that allocates 

roommates as preferences arrive. This model is 

particularly beneficial for immediate decision-making 

scenarios, though it may result in suboptimal pairings 

when preferences are incomplete (2). 

The foundational Gale-Shapley algorithm remains 

influential across matching markets by establishing a 

stable matching process for two-sided markets. 

Although this model set the groundwork for stable 

matching theory, it assumes fixed preferences, 

limiting its adaptability in situations with complex or 

changing preference structures (3). Building on stable 

matching problems, another study proposed an 

efficient algorithm for the “Stable Roommates” 

problem, focusing on one-sided matching cases, 

though challenges arise when there are ties or 

incomplete preference lists in the data (4). A 

subsequent study extended this model to handle 

scenarios where preferences include ties, increasing 

complexity but expanding practical applications (5). 

Researchers have further refined stable roommate and 

stable marriage algorithms to handle specific 

preference structures and improve computational 

efficiency. One study investigated roommate 

matching with narcissistic, single-peaked, and single-
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crossing preferences, providing insights valuable for 

social choice theory, though the focus on single-

peaked preferences limits generalizability (6). Another 

study developed a sublinear parallel algorithm for 

stable matching, allowing for faster processing in large 

datasets but requiring significant computational 

resources (7). 

A comprehensive resource delves into the structure 

and algorithms of stable marriage problems, laying the 

theoretical foundation for matching algorithms. 

However, its focus on two-sided matching limits its 

utility in extensions to roommate matching (8). In 

practical applications, another study addressed ties in 

the hospitals/residents problem, which is particularly 

relevant in residency placements and other healthcare 

assignments, though complexity increases as the 

number of ties grows (9). Similarly, research on 

popular matchings prioritizes popularity over strict 

stability, allowing for flexibility with incomplete 

preferences, though this approach may compromise 

absolute stability (10). 

Exploring large-scale roommate problems, one study 

examined non-transferable random utility in matching, 

providing a probabilistic approach useful in large 

roommate pools, though it assumes a sufficiently large 

sample size for stability to hold (11). The 

computational boundaries of stable matching have 

also been a focal point, with certain studies 

demonstrating the NP-completeness of particular 

matching problems, which establishes theoretical 

constraints that limit practical applications in real-time 

settings (12). 

To improve flexibility in stable matching under 

uncertain or incomplete preferences, one study 

introduced a popular matching model that adjusts to 

missing data, striking a balance between popularity 

and stability, although achieving absolute stability 

remains challenging in these cases (13). Addressing 

practical constraints, a study developed a model for 

room allocation incorporating budget and capacity 

diversity, achieving near-optimal social welfare 

allocation, though the NP-hard complexity makes 

exact solutions infeasible in some instances (14). 

Matching algorithms have also expanded to 

accommodate multi-modal preferences. One study 

proposed algorithms that account for diverse 

preference structures, facilitating stable matching for 

individuals with complex or layered preferences, 

though this approach is limited to stable marriage 

scenarios (15). Another study introduced a method to 

minimize user input in preference elicitation, reducing 

the effort needed for accurate matching predictions, 

although its effectiveness is limited to cases where 

minimal input still yields reliable results (16). 

In addressing real-world conditions where preference 

data may be incomplete, researchers proposed 

adaptations to classical matching algorithms, 

enhancing robustness in cases of missing or uncertain 

information. This approach, however, adds 

complexity to the matching process as preference 

uncertainty increases (17). Foundational texts provide 

a guide to NP-completeness in stable matching and 

other optimization problems, though the work remains 

primarily theoretical and lacks direct applications for 

specific matching scenarios (18). 

To improve computational efficiency, approximation 

algorithms have been developed for stable marriage 

problems, allowing for faster and more accurate 

solutions in large datasets. However, these 

improvements remain limited to two-sided matching 

and do not extend directly to roommate allocation 

(19). Beyond matching markets, one study examined 

probabilistic approaches to handle preference 

uncertainty in election scenarios, aiding in decision-

making for uncertain preferences, though it is less 

applicable outside of election contexts (20). 

To address scenarios involving indifferent 

preferences, research has extended stable matching 

theory to improve flexibility by handling cases where 

individuals may be indifferent between potential 

matches, though this complicates the matching process 

when preference structures are intricate (21). Other 

studies examined cooperative game theory in noisy or 

uncertain environments, increasing stability in 

matching under data noise, although the complexity of 

calculations may hinder real-time application (22). 

Comprehensive overviews provide theoretical insights 

into stable matching, though they remain largely 

academic, with limited emphasis on practical 

applications (23). The open-source library PrefLib 

supports the testing and evaluation of matching 

algorithms, though its utility is limited to the quality 

of user-created datasets (24). Research into optimal 

stable matching with partial information uses 

inference models to enhance match accuracy, though 

in cases with significant preference uncertainty, these 

models may yield inconsistent results (25). 
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METHODOLOGY 

1. Modules:  

● Data Collection Module: Responsible for 

collecting user data such as demographic information, 

lifestyle preferences, and habits. Includes functions or 

classes for data retrieval from user input forms or 

profiles. 

● Data Preprocessing Module: Handles 

preprocessing tasks such as data cleaning, feature 

extraction, and feature engineering. Contains 

functions or classes for tasks like one-hot encoding, 

handling missing values, and scaling numerical 

features. 

● Matching Algorithm Module: Implements the 

room matching algorithms, including collaborative 

filtering, content-based filtering, or machine learning 

models. Contains functions or classes for generating 

room recommendation for patients based on user 

preferences and compatibility scores. 

● Evaluation Module: Evaluates the performance of 

the recommendation system using metrics such as 

accuracy, precision, recall, or F1-score. Contains 

functions or classes for calculating evaluation metrics 

on test datasets. 

● User Interface Module: Develops the user 

interface for interacting with the recommendation 

system. Includes frontend components built using 

HTML, CSS, and JavaScript, and backend 

components implemented using Flask or Django 

frameworks. Contains functions or classes for 

handling user requests, displaying recommendations, 

and collecting feedback. 

● Database Module: Manages the storage and 

retrieval of user data and recommendation results. 

Utilizes databases such as MySQL, PostgreSQL, or 

MongoDB to store user profiles and recommendation 

data. Contains functions or classes for interacting with 

the database, including storing user profiles, retrieving 

recommendation results, and updating user feedback. 

● Utility Module: Provides utility functions or 

classes used across multiple modules. Includes 

functions for logging, error handling, and data 

serialization. 

● Deployment Module: Handles deployment tasks 

such as hosting the application on cloud platforms and 

setting up CI/CD pipelines. Contains scripts or 

configurations for containerization (e.g., Docker), 

cloud deployment (e.g., AWS, GCP, Azure), and 

automation (e.g., Jenkins, Travis CI). 

 

2.  Design: 

● Data Model: User profile stores key information: 

demographics, lifestyle preferences, habits (optional: 

personality traits, interests). 

● Matching Algorithm: Options include: 

o Collaborative filtering (user-based or item-

based) 

o Content-based filtering (similarity measures) 

o Machine learning models (predicting 

compatibility) 

● Recommendation Generation: System analyses 

user profiles and applies chosen algorithms. Ranked 

list of potential rooms based on compatibility scores is 

generated. 

● Additional Features (Optional): User 

reviews/ratings for feedback and future 

recommendations. Matching filters based on 

additional criteria (pet ownership, etc.). 

●  System Architecture: Frontend (user interface) 

for user interaction. Backend (data storage, retrieval, 

recommendation generation). Database stores user 

profiles, recommendations, and potentially reviews. 

● Design Considerations: 

o Scalability to handle growing user base and data. 

o Security for user data privacy. 

o Explainability for transparent recommendations 

(optional). 

o Training: Train the CNN model using annotated 

lane images, optimizing model parameters to 

minimize loss (e.g., binary cross-entropy loss). 

o Evaluation: Assess model performance using 

validation and test datasets, computing evaluation 

metrics to quantify accuracy and robustness. 

o Real-time Inference: Implement the trained 

model for real-time lane detection on input video 

streams, processing frames sequentially. 

o Visualization: Overlay detected lanes on input 

images or video frames to visualize lane detection 

results. 

 

3.    Tools & Formulas Used:  

Data Analysis and Machine Learning: 

● Languages: Python (versatile for data, machine 

learning, and web development) 

● Libraries: 

o NumPy & pandas: Data manipulation and analysis 

o scikit-learn: Machine learning algorithms 

Data Storage: 

● Databases: 

o MySQL & PostgreSQL: Structured databases for 

user data 
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o MongoDB: NoSQL database for flexible data 

structures 

Data Preprocessing: 

● Feature Engineering: Preparing data for analysis 

o Encoding categorical data (one-hot encoding or 

label encoding) 

o Handling missing values 

o Scaling numerical features 

o Creating new features based on knowledge 

Matching Algorithms: 

o Collaborative Filtering: Recommends based on 

similar user preferences or compatible room profiles 

o Content-based Filtering: Uses similarity measures 

(Cosine Similarity, TF-IDF) to match room profiles 

o Machine Learning Models: 

⮚ Regression/Classification models predict 

compatibility scores 

⮚ Ensemble methods (Random Forest, Gradient 

Boosting) for improved performance 

● Evaluation Metrics: 

o Accuracy: Overall percentage of correct room 

matches 

o Precision: Ratio of truly compatible rooms among 

recommendations 

o Recall: Proportion of compatible rooms included 

in recommendations 

● User Interface Development: 

o Frontend: HTML, CSS, JavaScript for building 

the visual interface 

o Frameworks (Optional): Bootstrap or React for 

responsive and interactive design 

o Backend Integration: Flask/Django to connect 

frontend with backend functionalities 

● Ethical Considerations: 

o Data Privacy and Security: Tools and techniques 

to ensure user data security 

o Fairness-aware Machine Learning: Mitigating 

bias in recommendations 

3.   Workflow: 

The project aims to develop a room recommendation 

system that leverages data and algorithms to match 

individuals with compatible rooms. The system will 

collect information from users regarding their 

demographic details, lifestyle preferences, habits, and 

location preferences. Based on this information, the 

system will generate personalized room 

recommendations, taking into account factors such as 

compatibility scores and shared interests. 

1. Data Collection: Gather data on potential 

rooms. This could include demographic information 

(age, gender, occupation), lifestyle preferences 

(cleanliness, social habits, hobbies), location 

preferences, budget constraints, etc. You might collect 

this data through surveys or user profiles. 

2. Feature Engineering: Once you have your 

data, you'll need to preprocess it and extract relevant 

features. This might involve converting categorical 

variables into numerical ones (e.g., one-hot encoding), 

handling missing values, scaling numerical features, 

and creating new features based on domain knowledge 

(e.g., compatibility scores based on shared interests). 

3. Algorithm Selection: Choose an algorithm or 

combination of algorithms to match rooms based on 

their features. Some common approaches include: 

● Collaborative Filtering: Recommends rooms 

based on similarities between users. 

● Content-based Filtering: Recommends 

rooms based on the features of the rooms themselves. 

● Hybrid Methods: Combine collaborative and 

content-based approaches for improved accuracy. 

● Machine Learning Models: Train models to 

predict room compatibility based on historical room 

data. 

4. Evaluation: Evaluate the performance of your 

recommendation system using appropriate metrics. 

This could involve splitting your data into training and 

testing sets, and measuring metrics such as accuracy, 

precision, recall, or F1-score. 

5. Deployment: Once you're satisfied with the 

performance of your recommendation system, deploy 

it in a user-friendly interface where people can input 

their preferences and receive room recommendation 

near hospitals. 

6. Feedback Loop: Incorporate user feedback to 

continuously improve your recommendation system. 

This could involve collecting ratings or feedback on 

recommended rooms and using this information to 

update your models. 

RESULTS AND CONCLUSIONS 

● Enhanced room matching: The 

recommendation system will facilitate the 

identification of compatible rooms, leading to more 
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harmonious living arrangements and improved overall 

satisfaction. 

● Time and effort savings: By automating the 

room selection process, individuals will save time and 

effort that would otherwise be spent searching for 

suitable rooms. 

● Increased user engagement: The user-

friendly interface and personalized recommendations 

will encourage individuals to actively participate in the 

room selection process. 

● Improved living experiences: Matching 

individuals with compatible rooms will foster positive 

living environments characterized by mutual respect, 

understanding, and shared interests. 

● Ethical considerations addressed: The 

recommendation system will prioritize privacy, 

fairness, and transparency, ensuring that 

recommendations are made responsibly and ethically. 

In conclusion, the development of a room 

recommendation system offers a valuable solution to 

the challenges associated with finding compatible 

rooms. By leveraging data and algorithms, this system 

streamlines the room selection process, enhances user 

experience, and fosters positive living environments. 

Through careful design, implementation, and 

continuous improvement, the recommendation system 

aims to facilitate meaningful room connections while 

upholding ethical standards and user privacy. 

Ultimately, the successful implementation of this 

system holds the potential to improve the quality of 

life for individuals seeking compatible rooms. 

ADVANTAGES OF ROOM RECOMMENDATION 

MODEL 

 

● Increased Compatibility: Matching users 

based on preferences and habits can lead to happier 

and more harmonious living situations. 

● Efficiency: Saves time and effort compared 

to traditional methods of finding rooms through 

personal networks or online classifieds. 

● Wider Search Pool: Connects users with a 

broader range of potential rooms beyond their 

immediate social circles. 

● Reduced Bias: Algorithms can help mitigate 

unconscious bias that might occur during traditional 

room searches. 

● Improved User Experience: User-friendly 

interfaces and personalized recommendations can 

streamline the room search process. 

● Safety and Security: Potential for integrating 

features to verify user information or connect users 

with verified profiles. 

 

FUTURE SCOPE 

● Incorporation of Social Network 

Data: Integrating data from social media platforms 

(with user consent) could provide deeper insights into 

user habits, interests, and potentially compatibility 

with rooms. 

● Advanced Machine Learning 

Techniques: Utilizing more complex machine 

learning models, like deep learning algorithms, could 

lead to even more accurate compatibility predictions 

based on a wider range of user data. 

● Dynamic Learning and Adaptation: The 

system could continuously learn and adapt over time 

by incorporating user feedback and real-world 

experiences with rooms. This would allow for ongoing 

improvement in recommendation accuracy. 

● Focus on Specific Demographics: Tailoring 

the system to cater to specific demographics, like 

students, young professionals, or families, could 

provide more targeted and relevant recommendations. 

● Verification and Reputation 

Systems: Implementing features like user verification 

or reputation systems could enhance trust and safety 

within the platform. 

● Integration with Smart Homes: A potential 

future integration could connect the system with smart 

home features, allowing rooms to manage preferences 

for temperature, lighting, or appliance usage directly 

through the recommendation platform. 
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