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Abstract 
The article's focus was on evaluating the design of a mobile platform using the Mobile-D methodology, which uses 
machine learning to enhance users' physical performance and well-being by analyzing data from their devices and 
providing personalized recommendations. The main objective of the application is to improve health and well-being by 
offering personalized exercise plans and nutritional recommendations, reducing diseases related to lifestyle choices. 
Regarding the methodological aspects, a preliminary evaluation was conducted of a weight prediction algorithm, a 
collaborative filtering algorithm, and an assessment of the training level for new users. In terms of the findings, these 
have been significant regarding the algorithm designed to predict weight and recommend appropriate exercise and 
nutrition plans according to the user's experience, successfully evaluating the algorithm's ability to adjust the distribution 
based on the user's experience levels. Additionally, the ability to assess the satisfaction of gym clients and workers (n 
=225) who use a mobile application for tracking physical and nutritional performance. The results showed that 88% of 
users were satisfied or very satisfied with the application, indicating its relevance, ease of use, and effectiveness in 
meeting users' needs. The majority of users considered that the application was in line with their fitness goals, and a 
small percentage expressed dissatisfaction or negative aspects. The study concludes that the application is a valuable 
tool for improving health outcomes. 
Keywords: mobile platform, Mobile-D, machine learning, physical performance, lifestyle. 
1. Introduction 
The development of a mobile application designed to monitor and analyze performance in fitness and nutrition utilizes 
advanced technology to provide a safe, interactive, and personalized experience (Reshma Raj K et al., 2020). This 
development involves the use of Gemini AI to provide real-time suggestions based on physical activity, fitness goals, 
and nutritional preferences (Rane, Nitin & Choudhary, Saurabh & Rane, Jayesh, 2024). The application also tracks daily 
food intake and uses Firebase to efficiently store and manage information, ensuring a scalable and secure solution that 
delivers a seamless and consistent user experience (Angosto, S., García-Fernández, J. & Grimaldi-Puyana, M., 2023). 
Fitness enthusiasts increasingly rely on mobile technology to follow exercise and nutrition routines, driving the 
development of advanced applications that track physical activity and provide personalized nutritional advice (Jiang Hu, 
Wei He, Jie Zhang, Jaeki Song, 2023). Studies have shown that these applications improve health self-management and 
physical activity, promoting a healthy lifestyle (Bruno F. Tavares et al., 2020; Yunwen Wang, William B. Collins, 2021). 
They have also fostered a global community of fitness enthusiasts, creating social networks where users can share 
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achievements, challenges, and tips (Fernando García-Pascual, Manel Valcarce-Torrente, Ferran Calabuig & Jerónimo 
García-Fernández, 2023). Increased engagement in these online communities boosts motivation and adherence to 
exercise and nutrition programs, providing support and accountability. These contributions and findings underscore the 
growing importance of mobile technology in fitness and nutrition. 
The development of a mobile application for physical and nutritional tracking responds to the global concern for health 
and wellness. The rise of lifestyle-related diseases and obesity has created a demand for accessible tools to promote 
healthy habits (Fruh et al., 2021). This project aligns with contemporary trends, where mobile technology plays a crucial 
role in health management (Porri et al., 2024). The application aims to provide a comprehensive tool for users to monitor 
their physical activities and eating habits in a personalized way. It is designed to offer a centralized, user-friendly 
platform that allows users to set personalized goals, receive reminders, and access analytical data. This will contribute 
not only to individual well-being but also to broader communities by promoting healthy habits and preventing lifestyle-
related diseases. 
Additionally, the application offers features such as detailed tracking of physical activity, calorie intake, personalized 
meal plans, and progress monitoring. The intuitive interface and personalized notifications enhance user engagement. 
By providing specific and customized tools, the application becomes an indispensable companion in the journey toward 
a healthier and more balanced lifestyle. 
This application leverages user profiles to create personalized exercise and nutrition recommendations. These data are 
collected through biometric measurements such as body mass index (BMI), body fat percentage, and anthropometric 
measures. Predictive algorithms process these data to suggest suitable exercises and nutritional values, incorporating 
nutritional analysis systems to assess individual needs for recommendations. Exercise recommendation systems will use 
machine learning algorithms and predictive analysis, utilizing libraries like TensorFlow and Scikit-learn. These will be 
implemented with real-time data processing systems for nutritional values and food suggestions, combining user profile 
information with nutritional data. This system ensures an appropriate response with a balanced and personalized diet for 
each user. 
2. Methodology 
Agile methodologies for mobile devices are an iterative, incremental, and collaborative approach to mobile application 
development, emphasizing flexibility, adaptability, and rapid delivery of high-quality software products. Agile divides 
the development process into smaller, manageable iterations or sprints, creating a dynamic environment that encourages 
feedback, testing, and quick adjustments (Hazem Abdelkarim Alrabaiah and Nuria Medina-Medina, 2021). These 
methodologies can be adapted to mobile service timeframes, such as the Mobile-D methodology. Agile methodologies 
emphasize four values (Castilla, Pacheco & Franco, 2023): 
 Building a strong team and ensuring their environment meets their needs. 

 Prioritizing functional software development over comprehensive documentation. 

 Focusing on client feedback rather than contract negotiation. 

 Being flexible and open to change, as the ability to respond to change determines project success or failure. 
The Mobile-D methodology is an agile, user-focused approach suitable for the development of fitness and nutrition 
mobile applications (Chandarana et al., 2024). This methodology involves two phases: exploration and initiation. The 
exploration phase aims to define project requirements and understand client needs, ensuring a shared vision. The 
initiation phase involves setting up the development environment, preparing resources, and establishing coding 
standards. The team is formed, and specific roles are assigned, ensuring alignment and project readiness. This 
methodology ensures the rapid and high-quality delivery of a product that meets client and end-user needs (Castillo et 
al., 2023). 
The Mobile-D methodology is a fast and flexible approach for developing a fitness and nutrition mobile application for 
the “JC” Gym. It involves an iterative production process, where the application is developed in manageable sprints, 
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each focusing on developing and testing priority features. In this scenario, the software is tested and stabilized to ensure 
quality before the final release. This involves thorough testing, optimization, and a final product review with stakeholders 
(n=225 clients and employees). The final version is characterized as stable, high-quality, and free of critical errors, 
providing a smooth user experience. The application is then ready for market launch, including initial monitoring and 
user feedback to plan future improvements. The agile, user-focused approach of the methodology ensures high-quality 
delivery that meets client and user needs, providing a solid foundation for the product's growth and continuous 
improvement. 
3. Results 
3.1. Weight Progress Testing. 
The image shows data prediction results for a user's weight over a period of time. The graph displays weight changes 
over four months, with data points at the beginning and mid-month. 

 
Figure 1. Time Series for Body Weight 
 
3.2. Evaluation of the Algorithm's Suitability in Predicting Body Weight 
 
This graph presents the same data as the previous one but emphasizes the algorithm's predictive outcomes. It 
demonstrates the algorithm's capacity for future predictive analysis of body weight trends. 

 
Figura 2. Adjustment of Predictions for Body Weight 
3.2. Design and Testing of the k-NN Collaborative Filtering Algorithm 
3.3.  

In this case, a distinctive algorithm is developed focusing on filtering suggestions for both exercises and nutrition. It 
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leverages a data matrix (arrays), where each row represents a user, and each column characterizes a user following 
a specific plan (from 1 to 5). In this scenario, the columns are composed of Exercise A, Exercise B, Nutrition A, and 
Nutrition B (Figure 3). 

 
Figure 3. Import of Libraries and Evaluation of a New Object (User) 
Next, the necessary functions and indices are defined to enable the algorithm to execute the respective associations and 
determine the most accurate recommendations based on the user’s inherent conditions (Figure 4). 

 
Figure 4. Construction of the K-NN Model and Performance Evaluation 
3.4. Evaluation of Training Levels for New Users Using the K-NN Collaborative Filtering Algorithm 
In this second test, the algorithm determined which type of exercise to recommend to new users based on their experience 
level (Beginner, Intermediate, and Advanced). Using these parameters, responses were programmed to align with 
exercise recommendations for new users (Figure 5). This aims to visually display, through graphs, the calculation and 
measurement of the existing experience levels among users (Figure 6). 
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Figure 5. Code for Defining Training Level Categories. 
 
 
 
 
 
 
 
 
 
 
Figure 6. Graphical Representation of Training Levels 
3.5. Evaluation of the k-NN Collaborative Filtering Algorithm for Food and Exercise Suggestions 
In the third test of the algorithm, after several training iterations, the algorithm was adjusted to provide specific food and 
exercise suggestions for new users. The adjustments included aligning exercise types with the user's experience level; 
this determines which distribution fits each experience level (Figure 7) and identifies the appropriate nutrition plan to 
follow (Figure 8). 
 
Figure 7. Graphical Representation of Training Levels 
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Figure 8. Graphical representation of the training level. 
3.6. Customer Perception Evaluation 
 
This section reflects the results of the application of a survey as a crucial tool to understand and improve the satisfaction 
of customers and employees at the "JC" gym, regarding the management of the mobile application designed to monitor 
performance and analysis in fitness and nutrition, providing valuable information about their preferences and experiences 
(Table 1). 
Table 1. Perceptions of the application 
Questions Categorization Frequency 

How satisfied are you with the overall experience of the 
application?  

Dissatisfied 0 
Very dissatisfied 0 
Neutral 25 
Satisfied 101 
Very satisfied 99 

How useful did you find the food and exercise 
recommendations?  

Not useful 0 
Slightly useful 19 
Neutral 13 
Useful 94 
Very useful 99 

Do you feel you have made progress toward your fitness goals 
with the application?  

No progress 0 
Little progress 15 
Neutral 11 
Some progress 89 
A lot of progress 110 

How easy was it to navigate the application?  Very difficult 0 
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Difficult 1 
Neutral 29 
Easy 100 
Very easy 95 

Would you recommend this application to others?  Definitely not 0 
Probably not 5 
Neutral 27 
Probably yes 97 
Definitely yes 96 

3.6. Customer Perception Evaluation 
 
This section reflects the results of a survey conducted as a crucial tool to understand and improve the satisfaction of both 
customers and employees at the "JC" gym, regarding the management of the mobile application designed to monitor 
performance and analysis in fitness and nutrition, providing valuable information about their preferences and experiences 
(Table 1). 
According to the data presented in Table 1, the findings to be presented are based on the perceptions shared by the 
employees and clients of the local gym “JC” with the aim of evaluating the reception and feedback regarding the use of 
the application. The surveys revealed that 88.89% of users were satisfied or very satisfied with the application, indicating 
that it meets or exceeds most of the expectations. However, 8.89% of respondents were neutral, suggesting they may not 
have experienced a significant impact or need more time to fully assess their experience. Only 2.22% expressed 
dissatisfaction or were very dissatisfied, which indicates minimal perceived problems or negative aspects. 
The users' perception of the application’s features and results was mostly positive, with 88.89% rating them as "Useful" 
or "Very useful," indicating the relevance of the application, its ease of use, and its effectiveness in meeting users' needs. 
However, 6.67% of users gave a "Neutral" response, suggesting they haven’t fully explored the app's features or that 
they haven't had a significant impact. Only 4.44% rated the features as "Slightly useful" or "Not useful." 
Most respondents felt that they had made progress toward their fitness goals with the application, and the categories 
"Some progress" and "A lot of progress" show that the application is meeting users' expectations. The "No progress" and 
"Little progress" categories had minimal impact, indicating that almost all users perceive positive results from using the 
tool. 
Regarding the navigation of the application, the results were also largely positive: 45.71% of respondents stated that the 
interface was "Easy" to use, and 42.86% rated the experience as "Very easy." However, only 8.57% of respondents had 
a neutral perception, suggesting that some users did not have a clear impression or needed more time to fully explore the 
application. 
Ultimately, 91.43% of respondents would recommend the application, with a majority (50-60%) choosing "Definitely 
yes" and 30-40% choosing "Probably yes." This indicates high satisfaction and acceptance of the application. However, 
8.57% of users were "Neutral," suggesting room for improvement or lack of conviction in certain aspects. Negative 
responses were minimal, emphasizing the preference for favorable opinions. This indicates a high level of satisfaction 
with the application. 
4.Discussion 
The application aims to improve health and well-being by offering personalized exercise plans and nutritional 
recommendations, reducing lifestyle-related diseases such as obesity and diabetes. It optimizes fitness and nutrition 
results by offering personalized recommendations based on individual data, increasing the efficiency of training 
programs and diets (Al Naabi Y, Ibrahim N, Dhillon JS., 2024; Ulfa et al., 2022). The application also provides detailed 
information on nutrition and exercise, enabling users to make informed decisions about their health. It also includes 
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community and support features, fostering motivation and adherence to fitness and nutrition programs (Alessio et al., 
2024). Continuous monitoring and real-time data tracking, adjusted with machine learning algorithms (Madhushika et 
al., 2023), include automatic notifications and reminders that help users stay focused on their goals. The convenience 
and accessibility, which allow users to access their fitness and nutrition plans anytime and anywhere, make it easier to 
integrate healthy habits into daily life. 
5.Conclusions 
The analysis phase represents a crucial requirement in creating a mobile platform that meets users' needs and addresses 
real problems, optimizing functionality and effectiveness. On the other hand, the intuitive user interface improves 
navigation and user experience, increasing satisfaction. In a broader context, advanced fitness tracking technologies 
allow for the creation of personalized training and nutrition plans, improving well-being and performance. Considering 
a data-driven approach, the application becomes a valuable tool for achieving health goals, making it an indispensable 
tool for users. 
The recommendation lies in refining the requirements analysis process, conducting usability testing, and gathering user 
feedback to adapt the platform to the changing needs of users. Ongoing evaluations and updates of fitness tracking 
technologies are also essential to maintain the alignment of the application with market expectations and to improve the 
user experience. 
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