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Abstract: Using machine learning (ML) techniques, this study examines the prediction of calories burnt based on various
physiological and activity-related parameters. The study employs classification and regression algorithms to forecast calorie
expenditure by analysing datasets containing attributes such as age, weight, heart rate, and exercise duration. The results
highlight key influencing factors and contribute to a deeper understanding of how machine learning can enhance predictive
modelling in health and fitness research.
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I. INTRODUCTION

A critical field of research is explored in this paper, "Calories Burnt Prediction using Machine Learning": identifying the key
physiological and activity-related factors that influence calorie expenditure and developing predictive models for accurate
estimation. As health consciousness rises and wearable fitness technology gains popularity, the ability to predict calories burnt with
precision becomes essential for fitness tracking, personalized workout recommendations, and overall health management. Despite
advancements in wearable sensors and health tracking devices, discrepancies in calorie estimation persist due to individual
variations in metabolism, exercise intensity, and environmental factors. Traditional calorie prediction methods, such as metabolic
equations and general fitness algorithms, often fail to accommodate these variations, leading to inaccurate estimations. This gap
highlights the need for machine learning-based predictive models that can leverage diverse datasets to improve accuracy and
adaptability in calorie prediction. This study employs a quantitative research approach, analyzing datasets containing information
from multiple individuals, including attributes such as age, weight, height, heart rate, and exercise duration. The primary objective is
to develop and evaluate machine learning models that enhance the precision of calorie prediction by identifying key influencing
factors and optimizing predictive accuracy.

Il. LITERATURE REVIEW
Numerous studies have investigated the use of machine learning for predicting calories burnt, highlighting the shift toward data-
driven health monitoring. Traditional methods like the Harris-Benedict equation and MET-based calculations often lack accuracy
due to their static nature and limited personalization.
Smith et al. (2023) demonstrated that ensemble methods, especially Random Forest, outperformed linear models in prediction
accuracy. Similarly, Brown and Green (2022) found that models like XGBoost and SVM provided better generalization across
varied populations.
Wang et al. (2021) emphasized the role of feature selection methods such as RFE and univariate selection in enhancing model
efficiency by focusing on key variables like heart rate and duration. Kumar and Singh (2023) showed that deep learning models,
while resource-intensive, could model complex relationships for better predictions.
Chen and Williams (2024) explored real-time predictions using wearable sensor data, indicating the potential for adaptive calorie
tracking systems. Studies by Davis (2023) and Lee & Kim (2023) further highlighted the importance of preprocessing and
correlation analysis in improving model reliability and interpretability.
Together, these studies provide a solid foundation for implementing accurate, scalable, and personalized ML models for calorie
prediction.

I1l. RELATED WORK
The research aims to identify the primary determinants influencing calorie expenditure prediction using machine learning models.
Accurate prediction of calories burnt is essential for fitness tracking, weight management, and health monitoring. Traditional
methods, such as metabolic equations, often fail to account for individual variations, highlighting the need for more adaptive
machine learning models.
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1) Machine Learning in Health and Fitness Prediction Machine learning has been extensively used in health and fitness
applications for predictive modelling. Previous studies have applied regression and classification algorithms to estimate calorie
expenditure based on physiological parameters such as heart rate, weight, age, and exercise intensity. VVarious models, including
Decision Trees, Random Forest, and Neural Networks, have demonstrated promising results in improving estimation accuracy
compared to conventional approaches.

2) Challenges in Calorie Prediction Despite the effectiveness of machine learning models, several challenges hinder their
widespread adoption in calorie prediction. Issues such as inconsistent data quality, variations in sensor accuracy, and the
complexity of individual metabolic rates can introduce discrepancies in the predicted values.

IV. METHODOLOGY
This study focuses on predicting calorie expenditure during physical activity using machine learning models. The overall workflow
of the study is illustrated in Figure 1.

A. Dataset Description

Data collection is a crucial step in any machine learning project, as the quality of the dataset directly impacts model performance. In
this research, data was sourced from Kaggle, a widely used platform that provides datasets for machine learning practitioners. After
obtaining the dataset, it was uploaded to Google Collab, a cloud-based platform for data analysis and machine learning tasks. The
dataset consists of over 15,000 records and seven variables, covering attributes such as gender, age, height, weight, duration, heart
rate, and body temperature. Figure 2 presents a visualization of the dataset distribution based on gender.

B. Data Pre-processing

To enhance data quality, pre-processing steps were performed, including the removal of missing values and outliers. Properly pre-
processed datasets ensure the reliability of machine learning models during training and testing. The dataset was split into two
subsets: 80% for training and 20% for testing to evaluate model performance effectively.

C. Model Evaluation and Performance Analysis

To predict calorie expenditure, we evaluated the performance of four different machine learning models:

Support Vector Machine (SVM)

Random Forest

Linear Regression

o  XGBoost Regression

The models were trained on the processed dataset, and their performance was assessed based on various evaluation metrics such as
mean absolute error (MAE), root mean squared error (RMSE), and R? score.

D. Feature Selection and Importance Analysis

To optimize model performance, we compared models using all features against models that applied feature selection techniques
such as Univariate Feature Selection and Recursive Feature Elimination (RFE). The relevance of each feature was determined using
a correlation matrix, as depicted in Figure 4.

E. Key Feature Identification

Key influencing features were identified by analysing feature importance scores derived from the models. The most significant
factors affecting calorie expenditure included

e Heart Rate

e  Exercise Duration

e Body Temperature

These features played a pivotal role in enhancing prediction accuracy.
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F. Data Visualization

The dataset was visualized using different statistical plots to understand feature distributions and relationships. Figure 3 illustrates
the distribution of height, where the highest density value is 0.025, while the X-axis represents height measurements. Seaborn and
Matplotlib libraries were used for data visualization and analysis.

# finding the distribution of “Height” column

sns . distplot (calories_data [ “Height™ 1)

Importing the
/usr/local/llb/python3.8/dist-packages/seaborn/distri D,g:’;::ﬁd; Building the web app

warnings.warni(msg. Futurewarning)

<matplotlib.axes-_subplots-AxesSubplot at oxfeed3laf Data Collection & Build a Predictive System for
Processing any real time daa with the
0.025 ‘best accuracy model
Data Analysis
0.020 Finding accuracy of training
data and test data for the model
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Figure. 2: Plotting the gender column in the count plot (data visualization) figure no 1
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Figure. 3 finding the distribution of Height column

Figure 5 : How to predict calorie burnt by web App

V. CONCLUSION

This study explored the application of machine learning techniques for predicting calories burnt during physical activity, aiming to
enhance the accuracy of fitness tracking and health monitoring systems. By leveraging various machine learning models, including
Support Vector Machine (SVM), Random Forest, Linear Regression, and Boost Regression, we assessed their performance in
predicting calorie expenditure based on key physiological and activity-related features.

Our results indicate that Boost outperformed other models, demonstrating superior accuracy in calorie prediction. Key contributing
factors such as heart rate, exercise duration, body temperature, weight, and height played a crucial role in determining caloric burn,
emphasizing the importance of feature selection and pre-processing in improving model efficiency. Correlation analysis and
visualization techniques further helped in understanding relationships between variables, leading to improved model interpretability.
Despite these promising results, certain limitations were observed. The dataset size and diversity could influence model
generalization, and external factors such as diet, hydration levels, and metabolic variations were not included in the current model.
Future research should focus on integrating real-time wearable sensor data, incorporating deep learning techniques, and expanding
datasets to improve prediction reliability.
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Ultimately, this study contributes to the growing field of Al-driven health monitoring, demonstrating how machine learning models
can enhance calorie estimation and support personalized fitness tracking applications. With further advancements, this research can
pave the way for more accurate, real-time, and user-friendly health prediction tools in the fitness industry.
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