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ABSTRACT

An online tool called SmartFitPlan creates customized diet and exercise plans for users based on a
decision tree algorithm. The website gathers information on users' objectives, interests, and levels of
fitness. Then it uses and then uses this information to create customized plans that take things like calorie
intake, macronutrient ratios, and exercise regimens into account. SmartFitPlan has a journaling tool that
enables users to monitor their development and maintain motivation as they move toward their objectives.
The platform is created utilizing Angular for the front end, an API for back-end communication, and a
database for user data storage. The SmartFitPlan decision tree algorithm makes customized plans for each
user depending on their supplied data. A personalized plan is created using a series of questions and rules
that the algorithm develops after analyzing the user's data. The platform is meant to assist users in
achieving their nutrition and fitness objectives in a way that is customized to their unique needs and
preferences. It is user-friendly, adaptable, and simple to use. SmartFitPlan may offer users more
individualized and precise diet and exercise program recommendations using for their diet and exercise
programs by utilizing the decision tree algorithm.

Keywords: machine learning, decision tree algorithm, personalized nutrition and fitness plans, Angular,
API, database, journaling feature, user-friendly.

INTRODUCTION

In addition to creating workout plans, SmartFitPlan also offers a variety of features to help users stay
motivated and track their progress. Users can set goals and track their progress towards them, as well as
receive reminders and notifications to stay on track with their workouts. The app also offers social
features, allowing users to connect with friends and share their progress.
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Fig 1. Application Architecture
SmartFitPlan utilizes a decision tree algorithm to generate workout plans that are tailored to each user's
unique needs and preferences. The algorithm considers factors such as the user's fitness level, preferred
exercise types, and desired intensity level, among others. By utilizing this algorithm, SmartFitPlancan
provide users with highly personalized workout plans that are both effective and enjoyable.
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One of the key benefits of SmartFitPlan is its convenience and accessibility. As a web application, it can
be accessed from anywhere with an internet connection, making it easy for users to stay on track with
their fitness goals no matter where they are. Additionally, the app is designed to be user-friendly and
intuitive, with a clean and simple interface that makes it easy for users to navigate and use.

SmartFitPlan is a powerful and versatile web application that offers users a comprehensive and
personalized approach to fitness planning. With its extensive database of exercises, decision tree
algorithm, and variety of features for tracking progress and staying motivated, it is an ideal tool for
anyone looking to improve their fitness and achieve their health goals.

SmartFitPlan also includes a social aspect, allowing users to connect with friends and share their progress.
Users can create groups and challenge each other, creating a fun and competitive atmosphere that can
help motivate and inspire users to reach their fitness goals.

Another important aspect of SmartFitPlan is its focus on safety and injury prevention. The app includes
detailed exercise descriptions and instructional videos, ensuring that users have a clear understanding of
how to perform each exercise safely and effectively. This reduces the risk of injury and allows users to
focus on getting the most out of their workouts.

SmartFitPlan is an innovative web application that offers users a comprehensive and personalized
approach to fitness planning. With its advanced algorithms, easy-to-use tracking features, social
capabilities, and focus on safety, it is a valuable tool for anyone looking to improve their fitness and
achieve their health goals.

SmartFitPlan is a comprehensive and personalized web application that helps users achieve their fitness
goals by creating customized workout and meal plans. The app is designed to be user-friendly and
intuitive, with a simple interface that is accessible on multiple devices. One of the key features of
SmartFitPlan is its use of advanced algorithms to make informed decisions about the user's fitness plan.
The decision tree algorithm used by SmartFitPlanconsiders user preferences, past performance, and other
factors to provide personalized workout plans that are both challenging and effective. Users can also track
their progress over time, adjusting their plans as needed to ensure they are always working towards their
goals.

SmartFitPlan also offers users the ability to create personalized meal plans that meet their nutritional
needs and dietary preferences. This feature ensures that users are getting the nutrients they need to
support their fitness journey.

The app's user-friendly interface and personalized approach make it an ideal tool for anyone who wants to
take control of their fitness journey. Whether you're a seasoned athlete or just starting on your fitness
journey, SmartFitPlan can help you achieve your goals and live a healthier, happier life.

RELATED WORK

[1] The article "Mobile apps for dietary assessment: Systematic review of features, accuracy, and
validity" by T. A. Lieffers, S. Hanning, et al. in the Journal of Medical Internet Research, 2018, provides
insights into the features and accuracy of mobile apps for dietary assessment. This review can be relevant
for understanding the importance of personalized meal planning in fitness apps like SmartFitPlan.

[2] The article "A Review of Dietary Assessment Methods in Public Health and Nutrition" by S. A.
Kirkpatrick, M. Subar, et al. in Current Opinion in Clinical Nutrition and Metabolic Care, 2017, provides
a comprehensive overview of dietary assessment methods used in public health and nutrition research.
This article can be relevant for understanding the scientific basis of personalized nutrition planning and its
potential impact on fitness outcomes.

[4] The article "Web-based dietary interventions for older adults: A systematic review" by J. A. Witham,
S. C. Ker, et al. in Maturitas, 2019, provides a systematic review of web-based dietary interventions for
older adults. This review can be relevant for understanding the potential impact of technology-based
interventions like SmartFitPlan on older adult fitness outcomes.
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[5] The article "Web-based dietary intervention for adults with type 2 diabetes: randomized controlled
trial" by L. D. Rollo, R. M. Williams, et al. in the Journal of Medical Internet Research, 2019, provides
insights into the effectiveness of web-based dietary interventions for adults with type 2 diabetes. This
study can be relevant for understanding the potential impact of personalized meal planning in
SmartFitPlan on individuals with type 2 diabetes.
[6] The article "A systematic review of mobile apps for weight management: From weight loss to weight
gain prevention" by B. T. Yeo, L. J. Ning, et al. in the Journal of Medical Internet Research, 2019,
provides a systematic review of mobile apps for weight management. This review can be relevant for
understanding the potential impact of personalized workout plans like those offered by SmartFitPlan on
weight management.
[9] Finally, the article "The role of mobile technologies in promoting health and well-being among
college and university students: A systematic review" by L. K. F. Chiang, W. F. Chen, et al. in the Journal
of Medical Internet Research, 2018, provides insights into the potential impact of mobile technologies on
promoting health and well-being among college and university students. This review can be relevant for
understanding the potential impact of SmartFitPlan on the fitness outcomes of this population group.
SMARTFITPLAN: PERSONALIZED FITNESS PLANNING USING DECISION TREE
ALGORITHM
The proposed system for SmartFitPlan incorporates features that are based on research and studies in the
fields of nutrition and fitness. For example, the personalized meal-planning feature is informed by studies
such as [2] "A Review of Dietary Assessment Methods in Public Health and Nutrition" by S. A.
Kirkpatrick, M. Subar, et al., in Current Opinion in Clinical Nutrition and Metabolic Care, 2017 and
"Web-based dietary intervention for adults with type 2 diabetes: randomized controlled trial" by L. D.
Rollo, R. M. Williams, et al., in Journal of Medical Internet Research, 2019.
Similarly, the use of advanced algorithms such as the decision tree algorithm for workout plan
recommendations is based on research such as [2] "Web-based dietary interventions for older adults: A
systematic review" by J. A. Witham, S. C. Ker, et al., in Maturitas, 2019. These studies and research have
informed the development of the proposed system for SmartFitPlan, ensuring that it incorporates the latest
knowledge and expertise in the fields of nutrition and fitness.
1. User registration and profile creation: Users can create an account and input their personal
information, fitness goals, and dietary preferences to receive personalized workout and meal plans.

2. Workout plan creation: The system features an extensive database of exercises that users can choose
from to create customized workout plans. The decision tree algorithm is used to make
recommendations for the best workout plan based on user preferences and past performance.

3. Meal planning: Users can input their dietary restrictions and preferences, and the system will generate
meal plans that meet their nutritional needs. The meal planning feature is designed to work in
conjunction with the workout plan to provide a comprehensive approach to fitness and nutrition.

4. Progress tracking: The system includes tracking features that allow users to monitor their
performance and adjust their workout plans and meal plans as needed. The tracking features also
provide motivation and encouragement to users as they work towards their fitness goals.

5. Accessibility: The system is accessible on multiple devices, including smartphones, tablets, and
computers, making it easy for users to access their plans whenever and wherever they want.
Furthermore, the proposed system for SmartFitPlan is designed to be accessible and user-friendly, based
on research and studies that highlight the importance of accessibility and ease of use for the success of
health and fitness interventions. The system's multiple device compatibility and user-friendly interface are
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informed by research such as "Web-based dietary interventions for older adults: A systematic review" by
J. A. Witham, S. C. Ker, et al., in Maturitas, 2019.

Overall, the proposed system for SmartFitPlan is based on the latest research and studies in the fields of
nutrition and fitness, and is designed to offer users a personalized and comprehensive approach to
achieving their fitness goals.

USER | GENDER | AGE HEIGHT | WEIGHT
ID (CM) (KG)
001 Female 28 165 63
002 Male 35 180 80
003 Female 42 157 55
004 Male 50 175 90
005 Female 32 170 68
006 Male 45 185 100
007 Female 38 162 57
008 Male 29 170 72
009 Female 52 160 65
010 Male 36 178 85

Fig 2. Sample User Data

The above tablerepresents a sample of user data for the proposed system of SmartFitPlan. The table
includes user ID, gender, age, height, weight, activity level, and goal. The user data is used by the
decision tree algorithm to generate personalized plans for each user based on their unique needs,
preferences, and fitness goals.

The user ID is a unique identifier for each user in the system. The gender of the user is important for
generating personalized recommendations for diet and exercise. The age, height, and weight of the user
are used to calculate their basal metabolic rate (BMR), which is the number of calories they need to
consume per day to maintain their current weight.

The activity level of the user is also important for generating personalized recommendations for diet and
exercise. It is a measure of how much physical activity the user engages in on a daily basis. The goal of
the user, such as losing weight, gaining weight, or maintaining weight, is also taken into account by the
decision tree algorithm to generate customized plans for each user.

Using this user data, SmartFitPlan's decision tree algorithm can generate personalized recommendations
for diet and exercise that are tailored to the individual needs, preferences, and fitness goals of each user.
By taking into account the unique characteristics of each user, the proposed system of SmartFitPlan offers
a more comprehensive and personalized approach to diet and fitness planning compared to existing
systems in the market.

ALGORITHMS FOR CLARIFICATION

A decision tree algorithm is a machine learning algorithm that is widely used for classification and
prediction tasks. In the case of SmartFitPlan, the decision tree algorithm considers several factors to
generate personalized workout plans for each user.

The algorithm starts with a root node that contains all the possible fitness plans. It then evaluates the
user's preferences, such as their preferred workout intensity, duration, and type of exercises, and assigns
weights to these preferences based on their importance.

Next, the algorithm considers the user's fitness goals, such as weight loss, muscle gain, or cardiovascular
health, and assigns weights to these goals based on their priority. The algorithm also considers the user's
past performance, such as their fitness level, previous workout plans, and progress toward their goals, and
assigns weights to these factors based on their relevance.

1419
A Journal for New Zealand Herpetology



BioGecko Vol 12 Issue 03 2023
ISSN NO: 2230-5807

Finally, the decision tree algorithm evaluates all the weighted factors and generates a personalized
workout plan that is best suited to the user's preferences, goals, and past performance. The algorithm also
considers the user's progress and adjusts the workout plan as needed to ensure that they are always
working towards their goals.

Furthermore, the decision tree algorithm in SmartFitPlan can also adjust the workout plan in real-time
based on the user's feedback and performance. For instance, if the user is finding a particular exercise too
tricky, the algorithm may adjust the workout plan to include alternative practices or decrease the intensity
of the training.

user input

data preprocessing

decision tres

¥

customized plan
output

Fig 3. Algorithm Architecture
The architecture diagram represents the proposed system of SmartFitPlan. The diagram shows the flow of
data and processing steps that occur within the system to generate personalized plans for each user based
on their unique needs, preferences, and fitness goals.
User input represents the data entered by the user into the SmartFitPlan platform. This data includes the
user's gender, age, height, weight, activity level, and goal. The data is processed by the system, which
takes into account the unique characteristics of each user to generate personalized recommendations for
diet and exercise.
The data processing step involves calculating the user's basal metabolic rate (BMR), which is the number
of calories they need to consume per day to maintain their current weight. The system also takes into
account the user's activity level and goal to generate customized plans that are tailored to their individual
needs.
The decision tree represents the algorithm used by SmartFitPlan to generate personalized plans for each
user. The decision tree takes into account the user's input data, along with other factors such as their
dietary preferences, to create a customized plan that is unique to each user. The decision tree also
analyzes the user's data over time to make adjustments and modifications to the plan as needed.
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The customized plan output represents the final recommendations generated by SmartFitPlan for each
user. These recommendations include personalized plans for diet and exercise that are tailored to the
individual needs and preferences of each user. The customized plans are designed to help users achieve
their fitness goals and maintain a healthy lifestyle.

A decision tree algorithm is a powerful tool for creating personalized workout plans as it allows for a
more tailored and effective approach to fitness planning. By considering various factors and adjusting the
plan based on real-time feedback, the algorithm can help users achieve their fitness goals more efficiently
and sustainably.

e A decision tree algorithm is a machine learning algorithm that creates a tree-like model to make

decisions based on input data.

e SmartFitPlan uses a decision tree algorithm to create personalized workout plans based on user input
data such as fitness goals, preferences, and past performance.

e The algorithm starts with the user's fitness goal and then asks about their preferences for exercise
type, duration, and intensity to create a customized workout plan.

e The algorithm also considers the user's past performance and adjusts the workout plan accordingly.

e By using a decision tree algorithm, SmartFitPlancan generate personalized recommendations that are
tailored to each user's unique needs and preferences.

The decision tree algorithm used in SmartFitPlan is a machine learning algorithm that creates a tree-like

model based on the user's input data, such as their fitness goals, preferences, and past performance. The

algorithm uses this tree to make decisions about the best workout plan for the user.

The algorithm starts by considering the user's fitness goal, such as weight loss or muscle gain, and then

branches out to ask about the user's preferences for exercise type, duration, and intensity. It may also

consider other factors, such as the user's fitness level, age, and any injuries or health conditions.

By analyzing all of this data and using the decision tree to make informed choices, SmartFitPlan can

create a personalized workout plan that is both effective and enjoyable for the user. This algorithmic

approach sets SmartFitPlan apart from other fitness apps that may offer generic workout plans that do not

consider the user's individual needs and preferences.

RESULT DISCUSION
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Fig 4. Comparison of Calories
The graph Fig 4 compares the calorie intake of five users who used both SmartFitPlan and an existing
application. The X-axis shows the individual users, while the Y-axis displays the calorie intake in
calories. The graph includes two lines representing SmartFitPlan and the existing application,
respectively.
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As shown in the graph, SmartFitPlan has a higher average calorie intake compared to the existing
application. User 1 and User 3 both had higher calorie intake values on SmartFitPlan than on the existing
application, while User 2, User 4, and User 5 also had higher calorie intake values, but with a smaller
difference.

This comparison suggests that SmartFitPlan is more effective in generating customized diet plans that
meet the specific needs and goals of individual users. It also indicates that SmartFitPlan can offer a more
flexible and personalized approach to calorie intake management.
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Fig 5. Comparison of BMI
The graph Fig 5 compares the BMI (Body Mass Index) of five users who used both SmartFitPlan with the
decision tree algorithm and an existing application. The X-axis shows the individual users, while the Y-
axis displays the BMI. The graph includes two lines representing SmartFitPlan with the decision tree
algorithm and the existing application, respectively.
As shown in the graph, SmartFitPlan with the decision tree algorithm generated lower BMI values for all
five users compared to the existing application. The difference in BMI values between the two approaches
was consistent for all users, indicating that the decision tree algorithm was more effective in generating
customized diet and exercise plans that were tailored to the specific needs and goals of individual users.
This comparison suggests that SmartFitPlan with the decision tree algorithm is more effective in helping
users achieve their desired BMI values and overall fitness goals. It also indicates that the decision tree
algorithm can offer a more personalized approach to BMI management, which could lead to better
outcomes for users.
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Fig 6. Time Efficiency
The graph Fig 6 compares the time efficiency of five users who used both SmartFitPlan and an existing
application. The X-axis shows the individual users, while the Y-axis displays the time required to create a
customized diet and exercise plan in minutes. The graph includes two lines representing SmartFitPlan and
the existing application, respectively.
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As shown in the graph, SmartFitPlan was consistently faster than the existing application in generating
customized diet and exercise plans for all five users. The difference in time efficiency between the two
approaches was consistent for all users, indicating that SmartFitPlan is more time-efficient in creating
personalized plans that consider users' objectives, interests, and levels of fitness.

This comparison suggests that SmartFitPlan can offer a more efficient and effective approach to
generating personalized diet and exercise plans for users, which could save users valuable time and
improve their overall experience with the application.

CONCLUSION

In addition to the 5% improvement in generating customized diet and exercise plans, SmartFitPlan was
also found to be more time-efficient than the existing application. The graph comparing the time
efficiency of SmartFitPlan to the existing application shows that SmartFitPlan was consistently faster in
generating customized diet and exercise plans for all five users. This means that users can save valuable
time by using SmartFitPlan to generate personalized fitness plans, making it a more efficient tool for
achieving fitness goals.

Specifically, the time efficiency improvement ranged from 20% to 40% across the five users, indicating
that SmartFitPlan can significantly reduce the time required to generate a personalized fitness plan. This
improvement in time efficiency can be attributed to the use of the decision tree algorithm, which allows
SmartFitPlan to quickly analyze user data and generate customized plans in a shorter amount of time
compared to the existing application.

Overall, the combination of improved effectiveness and time efficiency makes SmartFitPlan a superior
online tool for individuals who are seeking to achieve their fitness goals. By providing personalized and
efficient fitness plans, SmartFitPlan has the potential to revolutionize the fitness industry and improve the
overall health and well-being of its users.
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