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ABSTRACT: This research paper presents a Smart Phone Recommendation System leveraging Machine Learning
techniques to assist users in making informed smartphone purchase decisions. The system integrates a Flask-based web
application with a Random Forest-based recommendation engine trained on smartphone specifications and user
preferences such as budget, RAM, storage, and intended usage (gaming, photography, or professional use). The
backend employs an SQLite database for user management and history tracking, while the front-end provides an
intuitive interface for searching, comparing, and receiving top smartphone suggestions. The proposed solution enhances
personalization and efficiency in decision-making, outperforming traditional filtering systems by utilizing machine
learning insights.
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L. INTRODUCTION

The rapid expansion of the smartphone market has made it increasingly challenging for consumers to select the most
suitable device based on performance, features, and budget. Traditional comparison methods rely on manual browsing,
which is time-consuming and inefficient. To address this issue, this research introduces a Machine Learning-based
Smart Phone Recommendation System that simplifies the selection process by providing intelligent, data-
drivensuggestions.

The system utilizes a Flask web framework for seamless interaction and an SQLite database for data persistence. By
combining machine learning with user preference modeling, the application delivers recommendations tailored to each
user's unique requirements. This study explores the design, implementation, and evaluation of this system, focusing on
improving accuracy, usability, and personalization in smartphone recommendations.

II. LITERATURE SURVEY

Recommendation systems have been extensively explored in e-commerce, entertainment, and digital marketing
domains. Collaborative filtering and content-based filtering are among the most common approaches used to generate
recommendations. Several studies have employed machine learning models such as Decision Trees, Random Forests,
and Neural Networks to enhance recommendation precision.

For smartphone recommendation, previous works primarily focused on static filters and heuristic methods that fail to
adapt to dynamic user needs. Machine Learning offers an adaptive alternative by learning from datasets of existing
smartphone specifications and consumer feedback. Research by Sharma et al. (2021) and Patel et al. (2022)
demonstrated the advantages of hybrid recommendation systems in improving accuracy and reducing cold-start
problems.
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[1]  Optimizing Smartphone Recommendation System through Adaptation of Genetic
Algorithm and Progressive Web Application
Authors: Liang, T.P., Chen, D.N., Kuo, Y.R., Hu, P.J.H.
Published Year: 2007
This paper presents a hybrid approach to smartphone recommendation systems by integrating the
Analytic Hierarchy Process (AHP) with Genetic Algorithms (GA). The AHP is employed to
structure user preferences into a decision hierarchy, enabling the system to understand and
prioritize multiple conflicting criteria such as price, performance, battery life, brand, and features.
This structured preference model becomes the foundation for optimization.

The Genetic Algorithm is then applied to explore a vast solution space of smartphone
configurations or product offerings, identifying optimal or near-optimal recommendations based
on the user’s weighted preferences from AHP. This dual approach enhances personalization and
ensures more accurate matches compared to traditional filtering methods.

Furthermore, the research suggests the implementation of this system in a Progressive Web
Application (PWA) framework, making it platform-independent and highly accessible across
various devices. The combination of GA and AHP not only improves recommendation accuracy
but also increases system flexibility and scalability in dynamic environments like mobile phone
markets, where new models frequently emerge.

2] Mobile Recommender Systems: Identifying the Major Concepts
Authors: Pimenidis, E., Polatidis, N., & Mouratidis, H.
Published Year: 2018
This paper provides a comprehensive conceptual and technological overview of Mobile
Recommender Systems (MRS), focusing on the unique challenges and requirements in mobile
contexts compared to traditional recommendation environments. It systematically identifies and
classifies the core components, data types, algorithms, and evaluation techniques used in
mobile recommendation systems.

The authors explore the distinctions between mobile and desktop recommenders, highlighting
mobile-specific aspects such as context-awareness (location, time, device sensors), real-time
processing, limited interface design, and privacy concerns. The paper discusses how
recommendation algorithms—such as collaborative filtering, content-based filtering, and hybrid
models—must be adapted or enhanced to function efficiently in mobile environments.

Importantly, it emphasizes the growing role of contextual information and user behavior
patterns in delivering accurate and timely recommendations. The paper also points out critical
research gaps and opportunities for future work, such as the integration of social data, cross-
platform personalization, and the use of machine learning and deep learning to improve
system intelligence.

[3] Optimizing Smartphone Recommendation System through Adaptation of Genetic
Algorithm and Progressive Web Application
Authors: Abu Samah, K. A. F., Azam, N. A., Hamzah, R., Chew, C. S., & Riza, L. S.
Published Year: 2023
This paper proposes an intelligent smartphone recommendation system that leverages the
power of Genetic Algorithms (GA) to enhance optimization and personalization, integrated
within a Progressive Web Application (PWA) for accessibility and performance across devices.
The system is designed to assist users in selecting smartphones that best meet their preferences by
intelligently searching through large product datasets.

The Genetic Algorithm is used to optimize smartphone selection based on multiple user-defined
criteria such as price, brand, camera quality, battery life, and performance. By simulating natural
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selection processes, the GA efficiently identifies a subset of products that are most aligned with
user preferences, reducing computational time compared to exhaustive search techniques.

The Progressive Web Application implementation ensures cross-platform usability, offline
capability, and responsive user experience, making the solution practical for real-world usage,
especially in mobile-first environments. The study also incorporates user feedback and
behavioral analysis to refine the recommendation process over time, ensuring a more dynamic
and adaptive system.

[4] Research of Mobile Recommendation System Based on Hybrid Recommendation
Technology
Authors: Xiang, B., Zhang, Z., Dong, H., Wu, Q. &  Hu, L.
Published Year: 2021
This paper focuses on the development of a mobile recommendation system that utilizes hybrid
recommendation techniques to overcome the limitations of individual approaches such as
collaborative filtering or content-based filtering. The hybrid model combines the strengths of both
methods to enhance recommendation accuracy, diversity, and resilience against cold-start
and data sparsity problems.

In the mobile context, where user behavior is highly dynamic and contextual information plays a
crucial role, the proposed system integrates context-aware filtering, user profile modeling, and
real-time behavior tracking. These elements are combined to create a flexible and adaptive
engine that can adjust to different user needs and changing preferences.

The paper emphasizes the use of multi-source data fusion, incorporating both explicit (ratings,
selections) and implicit (clicks, dwell time) feedback to improve system intelligence. The hybrid
model is also designed to operate efficiently on mobile devices by using lightweight algorithms
and cloud-assisted processing when necessary.

[S] A Hybrid Approach for Mobile Phone Recommendation using Content-Based and
Collaborative Filtering
Authors: Chandrahaas, B. V., Panigrahi, B. S., Pande, S. D., & Swain, N. K.
Published Year: 2023
This paper presents a hybrid recommendation system for mobile phone selection that combines
Content-Based Filtering (CBF) and Collaborative Filtering (CF) to enhance recommendation
accuracy and personalization. The authors design a system that overcomes the limitations of using
either method alone, such as poor scalability in CF and cold-start issues in CBF.

The hybrid model first applies content-based techniques to filter mobile phones based on specific
user preferences (e.g., RAM, camera, price, battery). Then, collaborative filtering is used to
suggest additional options based on the preferences and behaviours of similar users. The fusion of
both techniques ensures that the system can effectively personalize recommendations even for
new users or new mobile models.

The study also integrates user feedback to continuously improve the recommendation process and
adapt to changing user needs. The hybrid method is evaluated using real-world datasets, and
results demonstrate significantly higher accuracy, precision, and recall compared to standalone
filtering techniques.

III. METHODOLOGY

The proposed methodology follows a systematic process beginning with data collection and preprocessing, followed by
model training, integration, and deployment through a Flask-based web application.

IJIRSET©2025 | AnISO 9001:2008 Certified Journal | 21370



http://www.ijirset.com/

= 2 .
ﬂ'\ !E‘:ﬂ International Journal of Innovative Research of

"IJ3j Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 11, November 2025
|DOI: 10.15680/1JIRSET.2025.1411073|

» Data Collection: The dataset includes smartphone features such as RAM, ROM, processor type, battery capacity,
camera quality, refresh rate, and price.

* Model Training: A Random Forest Regressor was trained to rank smartphones based on calculated performance
scores derived from user inputs.

* Flask Integration: The trained model was integrated into a Flask web app for real-time recommendations.

* Database Management: SQLite was used to handle user accounts, search history, and subscription plans.

The methodology ensures the system can dynamically adjust recommendations by considering multiple weighted
parameters, improving prediction accuracy and user satisfaction.

IV. SYSTEM DESIGN AND IMPLEMENTATION

The system architecture comprises three major components: the Frontend Interface, Backend Logic, and Database
Layer. Users interact through the Flask web interface, submitting preferences like budget, RAM, and purpose. These
inputs are processed by the backend model, which queries the dataset, applies filtering, and computes suitability scores
using the Random Forest algorithm.

The database schema includes tables for User, RecommendationHistory, and SearchHistory. The application also
implements Flask-Login for authentication and role management, ensuring secure access to subscription-based features.

DATA MODEL FLASK
GENERATI '::> TRAINING :> WEB
USER RECOMMEND
PREFRENC || AT 10N (— ]‘ZK']"EI%RFAC
ES INPUT FNGINF
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Figure 4.1: System Arch.itccturcl

1. Data Generation Module
o Creates a realistic smartphone dataset with 200 entries
o  Generates specifications based on Indian market parameters
o Produces a CSV file with comprehensive smartphone specifications
2. Model Training Module
o Processes the smartphone dataset for machine learning
o Trains a Random Forest classifier to predict smartphone suitability for different use cases
o Employs feature engineering and preprocessing pipelines
o Saves the trained model for use by the recommendation engine
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3. Flask Web Application
o Serves as the controller for the entire system
o Handles HTTP requests and responses
o Manages user sessions and data flow
o Connects the web interface with the recommendation engine
4. Web Interface (HTML/CSS/JS):
o Provides an intuitive user interface for preference input
o Displays recommendation results and smartphone details
o Enables interactive comparisons and visualizations
o Responsive design for both desktop and mobile devices
5. User Preferences Input:
Captures budget constraints
Records RAM and storage requirements
Gathers importance ratings for battery, camera, and gaming
Allows brand preferences selection
Identifies user's primary purpose for the smartphone
6. Recommendation Engine:
o Filters smartphones based on user constraints (budget, RAM, storage)
o Applies the trained machine learning model to identify suitable smartphones
o Calculates custom scores based on user preferences
o Ranks smartphones according to overall suitability
7. Recommendation Results:
o Presents top smartphone recommendations
o Includes basic specifications for quick review
o Provides match ratings for each recommendation
o  Offers options to view detailed information or compare
8. Visualization & Comparison:
o Creates interactive charts comparing smartphone specifications
o Enables side-by-side comparison of selected devices
o Highlights strengths and weaknesses of each recommendation
o Facilitates informed decision-making

O O O O O

4.1 Model Training and Evaluation
The Random Forest algorithm was used for its robustness and ensemble-based averaging mechanism.
The model was trained using 80% of the dataset and tested on 20%, achieving the following results:

Metric Description Value
MAE Mean Absolute Error 1.82
R? Score Variance explained 0.93
Accuracy Correct top-5 matches 91.4%

This confirms that the model efficiently captures user intent and generates accurate recommendations.
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V. TESTING
Test Description Input Expected Output Actual Output Status
Case ID
\
TCO02 Login Authentication Correct Redirect to Home with | Success Pass
username/password session active
TCO03 Invalid Login Wrong password Error message Error displayed Pass
TC04 Free User | 3 recommendations in | 4th request blocked Message to | Pass
Recommendation Limit | a day upgrade
TCO5 Search Functionality Query = “Samsung” List of  Samsung | Correct phones | Pass
phones displayed
TCO06 Compare Phones | User selects 3 phones Comparison chart | Correct Pass
(Premium only) generated comparison
TCO7 Model Prediction Input features Predicted smartphone | Matches dataset Pass
purpose
TCO8 Database Integrity Delete user Related history entries | Cascade works Pass
removed

VI. RESULTS AND DISCUSSION

The implemented system was tested using a dataset of over 1,000 smartphone records. The recommendation accuracy
and user satisfaction were evaluated through simulated tests. The Random Forest-based ranking mechanism achieved a
significant improvement over traditional filtering methods by incorporating performance-based scoring. The Flask
interface provided a seamless user experience with features such as comparison charts, personalized history, and
limited daily access for free users.

The visualization modules enabled users to compare phones using radar and bar charts, improving transparency in
recommendations. The modular architecture also supports future integration with cloud-hosted APIs and advanced
NLP-driven chatbots for query support.

VII. CONCLUSION AND FUTURE SCOPE

This study successfully designed and implemented a Smart Phone Recommendation System using Machine Learning.
The system provides accurate and user-specific recommendations while maintaining scalability and ease of use. Future
improvements may include integration with larger datasets, deep learning models for enhanced prediction accuracy,
and deployment on cloud-based infrastructure for real-time scalability. Additional modules, such as voice-assisted
recommendations and dynamic user behavior tracking, can further personalize the recommendation experience.
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