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Abstract—The rise in the use of mobile devices has contributed
to lower levels of physical activity and more sedentary lifestyles by
the user. The objective of this research is to create an Adaptive
Fitness-based App Control System that relates the user's ability to
access mobile apps with the user's fitness level. The fitness level
will be determined by measuring how long the user has been
physically active and how intense that physical activity was, and
then estimating how many calories were burned using the MET
(Metabolic Equivalent of Task). The amount of energy burned will
then determine the length of time that each user will be allowed to
access their mobile apps. New users will have very little screen
time (i.e. 15 mins) per day to start and will be able to earn
additional screen time (i.c. +15 mins for every 50 calories burned).
Instead of restricting a user's ability to access their phone for a
predetermined time frame from the start, as many of the existing
screen-time management systems do, the focus will be on
providing the user with additional screen-time opportunities
through a rewarding mechanism for physically participating in
physical activities. The App Control System combines
gamification, fitness-tracking, and app-control into a single
integrated system. Initial experimentation and evaluation of the
concept are positive.

Index Terms—Fitness Tracking, Screen Time Control,
Gamification, Digital Wellbeing, MET Calculation

INTRODUCTION

Smartphones are used by many users, which has had a big
effect on how people live today. People spend more time in
front of screens and less time being active. A lot of people,
especially students, spend a lot of time on mobile apps like
social media, games, and entertainment sites. Excessive
usage negatively affects health, causing problems such as
reduced fitness levels, weight gain, and mental fatigue.
causing problems like being less fit, gaining weight ,and
getting mentally tired. Most digital wellbeing solutions right
now are focused on limiting screen time, while fitness apps
are focused on keeping track of physical activity. But these
systems work on their own and don't offer a single solution
that solves both problems at the same time. Because of this,
people often don't keep a good balance between being active
online and taking care of their health. This paper proposes a
Fitness-Based Adaptive App Control System that combines
tracking physical activity with controlling access to apps in
order to fix this problem. Users must do physical activities to
get to certain apps on the system. This method adds a reward
system that motivates users to make healthier choices. The
suggested system brings together fitness tracking, calorie
counting, and screen time control into one framework.
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The system's goal is to encourage a healthier and more balanced
lifestyle by connecting physical activity with digital access.

II. LITERATURE SURVEY
Existing systems for fitness tracking and screen-time
management were analyzed to understand their features and

limitations. Table I shows how these systems are different from
cach other.

System Features Limitations
Google Fit | Tracks physical activity | No app control
Screen Limits usage No fitness
Time Apps integration
Fitbit Health monitoring No rewzfrd

mechanism
Proposed Fitness + App Control —
System

Table 1:Comparison of Existing Systems

Table I shows that current systems only focus on either tracking
fitness or managing screen time. But they don't offer a single
solution that combines both functions. The proposed system
overcomes this limitation by connecting physical activity to app
access through a reward system.

III. RESEARCH GAP

Right now, there is no way for physical activity tracking and digital
access control to work together. Fitness apps keep track of activity but
don't change how people use their devices. Screen-time management
tools, on the other hand, limit usage without encouraging physical
activity.

Also a lot of systems use simplified or rough models to keep track of
activity, which don't accurately show how hard someone is working.
There is also a lack of ongoing reward systems that fairly match user
effort with benefits. The suggested system fills these gaps by using a
closed-loop model in which physical activity directly controls acce:
to applications. It also has a way to estimate calories based on
parameters and a way to map rewards continuously.
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IV. PROPOSED SYSTEM

The proposed system integrates fitness tracking with
application access control using a gamified approach.

Users perform physical activities through motion-based
games, and their performance is evaluated based on
activity duration and intensity. The system calculates
calories burned using a metabolic model and converts the
calculated value into screen time rewards. Users are
allowed to access applications only after earning sufficient
rewards through physical activity. The system consists of
three main modules: Activity Tracking Module, Calorie
Calculation Module, and Screen Time Control Module.

V.SYSTEM ARCHITECTURE

The overall architecture of the proposed Fitness-Based App
Control System is shown in Fig. 1. The system consists of
multiple layers that handle user interaction, data processing,
and application control.
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Fig. 1. System Architecture of Fitness-Based App Control
System
There are several layers in the system architecture, such as

the user layer, the frontend layer, the backend layer, and the
database layer.

The user uses a web interface to talk to the system and do things.
The frontend layer is in charge of how users interact with the
system and shows dashboards and reports. The backend layer
keeps track of what users do, figures out how many calories
they burn, and decides how much time they can spend on each
screen. The database keeps track of user data, activity logs, and
reward information. The system makes sure that people can
only access applications after they have completed physical
activities, which encourages a healthy balance between online
and offline activities.

VL. METHODOLOGY

The system workflow begins with user authentication, followed
by participation in physical activities through motion-based
games. The system records activity duration and intensity,
which are used to calculate calorie expenditure using the MET
model. Based on the calculated calories, screen time is allocated
proportionally. Users are granted access to applications for a
limited duration based on earned rewards. All activity data is
stored in the database for analysis and reporting.

VIL. MATHEMATICAL MODEL

The proposed system utilizes a mathematical model to estimate
calories burned during physical activity. This calculation is
based on the Metabolic Equivalent of Task (MET), which
represents the intensity of the activity.

Calories Burned = MET x Weight (kg) x Time (hours)

where MET represents activity intensity, weight is the body
weight of the user, and time is the duration of activity.

The calculated calorie value is further used to determine screen
time allocation, establishing a direct relationship between
physical effort and digital reward.

VIIL SYSTEM IMPLEMENTATION

The proposed system is implemented using a web-based
architecture that integrates frontend, backend, and database
components to ensure efficient operation. The frontend provides
an interactive and user-friendly interface, enabling users to
perform activities, access dashboards, and monitor their fitness
progress.The backend is developed using Node.js and is
responsible for handling core functionalities such as user
authentication, activity tracking, calorie calculation, and screen
time allocation. RESTful APIs are used to enable
communication between the frontend and backend
components.The system incorporates a calorie calculation
module that estimates energy expenditure based on user activity
using the MET-based model. The calculated calories are then
used by the reward module to determine the amount of screen
time allocated to the user.
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A MySQL database is used to store user data, including
profiles, activity records, calorie information, and screen
time history. The database ensures secure and efficient data
management. An access control mechanism is implemented
to regulate application usage. Users are allowed to access
applications only if they have sufficient screen time earned
through physical activity. The backend continuously
validates user access based on predefined time constraints,
ensuring proper enforcement of usage limits.Overall, the
system integrates multiple components to provide a reliable
and efficient solution for promoting physical activity while
controlling excessive screen usage.

IX. EXPERIMENTAL RESULTS

The Fitness-Based App Control System was evaluated to
analyze the relationship between physical activity, calorie
expenditure, and screen time allocation. The results are
presented in Table II.

Activity Calories Screen
User Time (min) Burned Time (min)
Ul 10 50 15
u2 20 100 30
u3 30 150 45
U4 40 200 60

Table II :Activity vs Screen Time

From Table II, it can be observed that activity duration and
calories burned are directly proportional. As activity time
increases, calorie expenditure also increases linearly.
Furthermore, screen time allocation is directly based on
calories burned, demonstrating that the system effectively
maps physical effort to digital rewards. This confirms that
the proposed system provides a fair and consistent reward
mechanism based on user activity.

Calories vs Screen Time
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Fig. 2. Calories vs Screen Time

Fig. 2 illustrates the relationship between calories burned and
screen time allocation. The graph shows a linear increase,
indicating that higher calorie expenditure results in greater
screen time rewards. This confirms that the system effectively
maps physical effort to digital access.
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Fig. 3. Activity Time vs Calories Burned

Fig. 3 presents the relationship between activity duration and
calories burned. The graph demonstrates that as activity time
increases, the calories burned also increase proportionally. This
validates the accuracy of the MET-based calorie estimation
model.

The experimental results indicate that the proposed system
provides a consistent and proportional mapping between
physical activity and screen time allocation. Furthermore, the
access control mechanism effectively restricts application
usage once the allocated screen time expires, ensuring proper
regulation of digital access.

X. PERFORMANCE ANALYSIS

The performance of the proposed system was evaluated based
on activity tracking accuracy, calorie estimation, reward
allocation, and access control efficiency. The system
demonstrated reliable activity tracking by accurately recording
user activity duration and intensity during gameplay sessions.
The calorie estimation module produced results consistent with
standard MET-based calculations, ensuring accurate
measurement of energy expenditure.

The reward allocation mechanism provided a proportional
mapping between calories burned and screen time granted,
ensuring fairness and consistency in the system. Users who
performed higher levels of physical activity were allocated
correspondingly higher screen time. The access control module
effectively enforced time-based restrictions by preventing
application usage after the allocated screen time expired. This
ensured secure and controlled access to applications.
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Overall, the system exhibited efficient performance across
all components, validating its effectiveness in promoting
physical activity while regulating digital screen usage.

XI. SCREENSHOTS SECTION
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Fig. 4. User Dashboard Interface

Fig. 4 illustrates the user dashboard interface, which
provides an overview of user activity, including calories
burned, activity duration, and available screen time. It also
offers access to fitness-based game modules and real-time
activity tracking features.

Fitness Games.

Fig. 5. Gameplay Interface
Fig. 5 shows the gameplay interface, where users participate
in motion-based games designed to encourage physical
activity. The system records user movements and activity
duration during gameplay sessions.

Activity History B

Fig. 6. Analytics Dashboard

Fig. 6 presents the analytics dashboard, which displays
graphical representations of user activity data, including
calorie expenditure, activity trends, and performance
metrics. This enables users to monitor their progress over
time.
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Fig. 7. Screen-Time Unlock Interface

Fig. 7 depicts the screen-time unlock interface, where users gain
access to applications based on earned screen time rewards. The
system enforces controlled access by allowing usage only within the
allocated time limit.

Overall, these interfaces work together to provide an integrated
platform for fitness tracking, reward allocation, and screen time
control.

XII. ADVANTAGES

The proposed system offers several advantages, including
encouraging physical activity, reducing excessive screen time,
improving user engagement through gamification, and
providing motivation through a reward-based mechanism.

XIII. LIMITATIONS

Despite its advantages, the proposed system has certain
limitations. The effectiveness of the system depends on active
user participation, as rewards are directly linked to physical
activity. If users do not engage consistently, the system may not
achieve the desired outcomes. The key limitations of the system
are as follows: The system relies on user participation for
generating rewards. Activity tracking accuracy may vary based
on user interaction and system constraints. The current
implementation does not support real-time sensor integration
or wearable device connectivity.

Limited capability for real-time data monitoring and advanced
activity tracking.

XIV. FUTURE SCOPE

The proposed system can be further enhanced by integrating
wearable devices such as smartwatches for real-time activity
tracking. Future improvements may include the use of artificial
intelligence to provide personalized fitness recommendations
and adaptive reward mechanisms.

Additionally, the system can be developed as a mobile
application to improve accessibility and user experience.
Advanced analytics can also be incorporated to provide deeper
insights into user behavior and activity patterns.

XV. CONCLUSION
The proposed Fitness-Based Adaptive App Control System
presents an effective approach to addressing the growing issue
of excessive screen time and reduced physical activity.




image5.jpeg
By integrating fitness tracking with application access
control, the system establishes a direct relationship between
physical effort and digital usage.The implementation of a
reward-based mechanism motivates users to engage in
physical activities, thereby promoting healthier lifestyle
habits.

The experimental results demonstrate a clear correlation
between activity duration, calorie expenditure, and screen
time allocation, validating the effectiveness of the proposed
system.Furthermore, the system ensures reliable
performance through accurate activity tracking, proportional
reward allocation, and secure access control mechanisms.
Overall, the proposed solution provides a practical and
scalable approach for enhancing digital wellbeing and
encouraging active user behavior.
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