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Abstract. This paper presents Kaizen, a sensor-driven mobile application developed to track and encourage physical activity
through goal-setting, gamification, and personalized diet recommendations, tailored specifically to the Indian dietary context.
Kaizen uses accelerometers, GPS, and gyroscopes to monitor user movements in real-time, offering an alternative to traditional
fitness tracking methods that often lack cultural dietary considerations or personalized motivation systems. With a ranking
system and interactive challenges, Kaizen aims to enhance user engagement and promote continuous improvement in health and
fitness. Early user testing indicates high responsiveness and motivational efficacy, suggesting broad potential for adoption and
further development.
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1 INTRODUCTION

The proliferation of fitness applications has transformed health tracking; however, many lack personalization and
cultural relevance, particularly regarding dietary needs. Traditional fitness trackers often focus solely on activity metrics
without integrating motivational features or dietary elements specific to local cuisines. Kaizen, a mobile fitness
application, addresses these gaps by combining advanced activity tracking, goal-based challenges, and a culturally relevant
diet tracking feature. This study examines Kaizen's design, which leverages mobile sensors to capture real-time data, thus
enhancing the accuracy and engagement in fitness monitoring for users, particularly in India.

2 LITERATURE SURVEY

Existing studies demonstrate the effectiveness of fitness applications and gamification in promoting healthy habits.
For instance, Smith et al. (2021) explored the impact of gamification on exercise consistency, revealing a significant
increase in user motivation. However, applications like Fitbit and MyFitnessPal lack customization for regional diets or
interactive, social features that sustain long-term engagement (Kumar et al., 2023). Kaizen combines these elements to
address the unique needs of users in India, bridging a gap in existing research by providing a holistic, culturally sensitive
approach to fitness tracking.

3 RESEARCH METHODOLOGY
The development of Kaizen followed an agile methodology. Kaizen was developed using Android Studio, with
Jetpack Compose for Ul and Firebase for real-time data processing. Key aspects of the methodology include sensor

calibration, activity tracking algorithm development, and the integration of a diet plan module based on Indian cuisine. The
research methodology ensures the system's scalability and adaptability across various fitness levels and user preferences.

3.1 System Architecture

Kaizen’s architecture comprises three core modules: Activity Tracking, Diet Planning, and Gamification and Social
Features.
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e Activity Tracking Module: Utilizes accelerometers, GPS, and gyroscopes to monitor steps, calories, distance, and
other movement metrics. These data points feed into personalized goal recommendations.

o Diet Planning Module: Provides dietary suggestions based on Indian cuisine, recommending local foods to meet
daily nutritional requirements.

e  Gamification and Social Features Module: Includes leagues, achievements, and challenges to enhance motivation
through a structured ranking system.

4 THEORY AND CALCULATION

The Kaizen app applies sensor fusion techniques to integrate data from GPS, accelerometers, and gyroscopes to
calculate user activity, such as distance travelled and steps taken. The theory behind the gamification element is based on
behavioural psychology, where users are more likely to maintain engagement when provided with achievable goals and
rewards.

4.1 Mathematical Expressions and Symbols

Equations for calculating calorie consumption based on steps, weight, and activity intensity will be implemented as
follows:

Calories = MET x Weight x Time

Where MET (Metabolic Equivalent of Task) values are assigned based on the activity type (walking, running, etc.).

5 IMPLEMENTATION

The development process of Kaizen includes the following steps:

5.1 Activity Tracking

Real-time data collection from GPS, accelerometers, and gyroscopes records user movement and provides feedback
through the app's interface. Users can view their daily and weekly statistics, including total steps, calories burned, and
distance traveled.

5.2 Diet Tracking

The diet planning feature allows users to log their meals based on common Indian foods. Recommendations are made
using an internal database of regional foods to match users' dietary preferences and nutritional goals.

5.3 Gamification

Kaizen's gamification features allow users to compete in challenges, achieve ranks based on streaks, and participate
in social challenges with friends or other app users. Points and badges are awarded for achieving goals, promoting
consistency and motivation.

6 RESULTS AND DISCUSSION

Kaizen underwent beta testing with a small group of users. Feedback highlighted the effectiveness of goal setting and
the user-friendly diet tracking feature, particularly for its regional relevance. Responsiveness testing showed a delay of less
than 150ms in activity tracking, providing real-time feedback without latency issues. Users reported increased motivation,
validating Kaizen's approach to promoting continuous fitness improvement.
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7 CONCLUSION

The Kaizen project demonstrates the viability of an integrated, culturally relevant fitness application focused on
continuous improvement. Combining physical activity tracking with an Indian diet plan and gamification elements, Kaizen
encourages sustainable health habits through an engaging, user-friendly platform. Future developments could include
expansion of diet customization, enhanced social features, and integration with external health devices to further support
users’ health journeys.
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The study was limited by a small user sample size, and further testing is needed to validate the app's performance
across diverse user groups.
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