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    This project focuses on the development of an intelligent system to tackle smartphone addiction using machine 

learning (ML) by promoting mindful and balanced device usage. The system integrates multiple monitoring 

features and interactive mechanisms to analyze user behavior and provide adaptive interventions. It continuously 

tracks screen time, and app usage patterns to predict addiction risk levels and deliver personalized insights. To 

reduce overuse, where ML models detect risky time periods and restrict access to distracting applications. A 

gamified “Challenge Mode” encourages users to stay off their phones for set durations, rewarding them with 

points, badges, and progress goals to motivate sustained digital detox practices. To enhance user engagement, the 

system introduces a virtual pet companion that responds positively to healthy usage and becomes “sad” with 

overuse, creating an emotional connection that motivates self-control. Furthermore, voice-based notifications 

replace traditional pop-ups, delivering spoken reminders with adaptive tones tailored to user behavior, thus 

reducing notification fatigue. 
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By combining ML-based monitoring, behavioral interventions, gamification, and adaptive notifications, this 

project presents a comprehensive solution to mitigate smartphone addiction, improve digital well-being, and 

encourage healthier usage habits among users. 

 

           keywords: smartphone addiction, Machine Learning, Digital Well-being, App Usage Monitoring, Gamification, 

Virtual Pet Companion, Voice-Based Notification 

INTRODUCTION 
 

The proliferation of smartphones has brought unprecedented connectivity but has also given rise to significant 

concerns about digital addiction and its impact on mental health and productivity. This project proposes a 

technological solution to mitigate this issue through the development of an intelligent mobile application that 

leverages machine learning to analyze user behavior and provide personalized insights. The system is built upon 

a robust client-server architecture, ensuring a clear separation of concerns between the user-facing client and the 

analytical backend. 

 

The frontend, developed with React Native and Expo, is responsible for collecting usage data on Android devices, 

while the dedicated Python backend processes this data using a pre-trained machine learning model to generate 

meaningful feedback. This report serves as a detailed technical overview of the project's system design, 

architecture, and implementation process. The scope is focused on creating a functional prototype for 

demonstration in a local development environment, intentionally excluding features like commercial deployment 

and an in-app blocking engine to concentrate on validating the core analytical capabilities and data flow of the 

system. 

LITERATURE SURVEY 

SOFTWARE REQUIREMENT SPECIFICATION 

 
The widespread adoption of smartphones has significantly enhanced connectivity but has also raised concerns 

regarding smartphone addiction. Prior studies indicate that modern digital technologies are deliberately designed 

to be habit-forming by leveraging psychological reward mechanisms, making excessive use a predictable 

behavioral response rather than an individual failure [1][2]. Consequently, researchers have attempted to 

clinically define and measure smartphone addiction using validated diagnostic criteria and assessment scales, 

although debate persists regarding its classification as a true addiction or a maladaptive coping behavior [3][4][6]. 

Empirical findings consistently associate excessive smartphone usage—particularly non-social activities such as 

gaming and frequent app switching—with adverse mental health outcomes, including anxiety, depression, and 

sleep disturbances, especially among adolescents [5][9]. These effects highlight smartphone addiction as a 

growing public health concern requiring structured intervention. 

While existing responses include individual self-regulation strategies, public health guidelines, and built-in digital 

wellbeing tools, most solutions remain passive and generic [7][8][10]. This reveals a critical need for an 

intelligent, personalized system capable of analyzing user behavior and delivering proactive, context-aware 
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interventions to support long-term digital well-being. 

    PROBLEM STATEMENT 
The pervasive integration of smartphones into daily life has given rise to a significant and growing public health 

challenge: digital addiction. Characterized by compulsive and excessive device use, this condition is linked to a 

range of adverse outcomes, including heightened anxiety, disrupted sleep patterns, diminished productivity, and 

a decline in real-world social engagement. The problem is not merely a matter of total screen time; it is 

compounded by the sophisticated psychological mechanisms embedded within modern applications, such as 

infinite scroll, variable reward systems, and relentless push notifications, which are intentionally designed to 

capture and hold user attention. This creates a cycle of usage that is often unconscious and difficult for individuals 

to recognize and break without external support. 

 

While current digital wellness solutions provide users with access to raw usage metrics, such as total screen time 

and per-app usage, they are fundamentally passive and often inadequate. These tools suffer from several critical 

shortcomings. Firstly, they present data overload without context, informing a user they spent four hours on their 

phone but failing to differentiate between productive work, meaningful social connection, and mindless scrolling. 

Secondly, they offer generic, one-size-fits-all advice, such as setting arbitrary timers, which does not account for 

the unique behavioral patterns and psychological triggers of each individual. Finally, and most importantly, they 

are entirely reactive, reporting on past behavior without providing proactive, real-time guidance or predictive 

insights to help users make healthier choices in the moment. 

 

This creates a critical gap in the available technology: a lack of an intelligent, context-aware system capable of 

analyzing complex, longitudinal usage patterns to deliver actionable, individualized insights. The core challenge 

is to move beyond simple data aggregation to sophisticated behavioral analysis, translating raw usage logs into 

meaningful feedback that empowers the user. Consequently, users struggling with digital overuse are left feeling 

a lack of control and a desire for change, yet are armed with tools that are ill-equipped to facilitate it. This project 

seeks to directly address this problem by developing an application that bridges the gap between raw data and 

actionable self-awareness, leveraging machine learning to provide the personalized, proactive intervention that is 

currently missing from the digital wellness landscape. 

PROPOSED METHODOLOGY /SYSTEM  ARCHITECTURE 

 
The system follows a client–server architecture consisting of a React Native mobile application and a Python-

based machine learning backend. This design ensures a smooth user experience while handling complex data 

analysis efficiently. 

The frontend, developed using React Native with Expo, is the user-facing component of the system. It provides 

dashboards and settings screens through a modular UI design. The app collects app usage data by requesting 

Android permissions such as Usage Stats Access and sends notifications to users when required. It also manages 
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local state, formats usage data into JSON, and communicates with the backend through API requests. 

The backend is implemented as a standalone Python server that performs machine learning analysis. It exposes 

a REST API to receive usage data from the mobile app. The server preprocesses the data, applies a trained 

machine learning model (such as a Random Forest classifier), and identifies risky smartphone usage patterns. The 

prediction results are converted into meaningful insights and returned to the frontend. 

The Android integration enables seamless communication between the React Native app and native Android 

features. Expo and Gradle are used to build and deploy the application as an APK file for testing on devices or 

emulators. Overall, this architecture provides a scalable and efficient foundation for delivering intelligent digital 

well-being insights. 

 

 

IMPLEMENTATION AND RESULTS 
The system is implemented using a client–server architecture that includes a React Native mobile application and 

a Python-based backend server. The mobile application is responsible for collecting smartphone usage data 

through Android system permissions and sending this data to the backend using RESTful API calls. The backend 

processes the data and returns analyzed results to the mobile app, which then displays insights to the user in an 

easy-to-understand format. 
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http://www.jetir.org/


© 2025 JETIR December 2025, Volume 12, Issue 12                                                         www.jetir.org (ISSN-2349-5162) 

 

JETIR2512493 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e750 

 

 

 

                                                                                Fig.App usage  

 
                   

                    Fig. Mindful games                                                                                 Fig.Virtual pet 
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Fig. Setting                                                                                                  Fig.Parent  alert 

CONCLUSION & FUTURE RESULT 
 

In conclusion, the system uses a client–server architecture to balance smooth user experience with complex 

machine learning processing. The React Native frontend handles user interaction, collects real-time usage data 

using Android APIs, and performs on-device actions, while the Python backend manages machine learning 

analysis and decision-making. Performance improvements such as React Native’s New Architecture and the 

Hermes engine help ensure the app runs quickly and efficiently. 

This modular design allows the system to deliver accurate, ML-based insights without affecting device 

performance. It also provides a strong and flexible foundation for future upgrades, including support for multiple 

platforms, improved prediction models, and long-term user data management. 

 

Future  result: 

The future development of the application focuses on transforming it from a server-dependent prototype into a 

fully standalone system with an intelligent app-blocking engine. This will be achieved by integrating on-device 

machine learning using frameworks such as TensorFlow Lite, enabling real-time addiction prediction without 

continuous internet connectivity. Local databases like SQLite or Realm will securely store user history, 

preferences, and progress, ensuring privacy and a personalized experience. 

In parallel, the app-blocking mechanism will be enhanced into a robust core feature offering scheduling, usage-

based restrictions, and a strict mode to prevent impulsive bypassing. The on-device ML model will dynamically 
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analyze usage patterns and automatically recommend or enforce blocks during high-risk behavior. Together, these 

enhancements will create an autonomous, privacy-preserving digital wellness solution that delivers proactive, 

intelligent control over smartphone usage. 
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