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Abstract:  With the rapid digitalization of health monitoring systems, accurate calorie estimation has become a necessity 

for individuals aiming to manage fitness and weight effectively. Traditional calorie calculators depend on generalized 

formulas or physical fitness devices, which often fail to capture individual physiological variations such as metabolism, 

heart rate, and body temperature. This research presents a Machine Learningbased Calorie Burn Tracker that uses six 

input features — Age, Weight, Gender, Exercise Duration, Body Temperature, and Heart Rate — to predict calorie burn 

precisely. The system is implemented in Python using the PyCharm IDE, and employs Linear Regression as the core 

prediction model. Supporting tools such as Django (for web interface development) and Joblib (for model serialization 

and deployment) enhance usability. A comparative performance study with Decision Tree and Random Forest algorithms 

confirms that Linear Regression provides optimal results with over 94% accuracy and minimal computation time. The 

proposed system delivers a cost-effective, scalable, and reliable health tracking solution suitable for integration into 

mobile and IoT-based platforms.  
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I.       INTRODUCTION  

  

In recent years, the growing awareness of personal health and fitness has encouraged the development of smart 

applications capable of monitoring energy expenditure. Traditionally, calorie estimation methods relied on mathematical 

equations such as the Harris–Benedict or MET formulae, which use basic user inputs and often produce inaccurate, 

generalized results. With the evolution of Machine Learning (ML), it has become possible to analyze real-world data to 

build intelligent models that can adapt to individual differences in physiology and activity level. The Calorie Burn Tracker 

proposed in this study uses multiple human parameters such as Age, Gender, Weight, Exercise Duration, Body 

Temperature, and Heart Rate to calculate calories burned during a physical workout. The model applies regression-based 

ML algorithms to learn relationships among these parameters and energy expenditure. The system is implemented in 

Python using PyCharm IDE, and deployed using Django as a web application to allow easy user interaction. This 

integration makes the system accessible to anyone, anywhere, providing personalized health insights that go beyond 

traditional calculators or smartwatches.  
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II.      LITERATURE REVIEW 

  

Numerous studies have attempted to improve calorie estimation accuracy using a variety of approaches:  

  

Sharma et al. (2022) developed a Neural Network-based calorie estimation model using sensor data, achieving good 

accuracy but at the cost of high computational power and hardware dependency.  

Kumar & Patel (2021) proposed an IoT-enabled real-time health tracking system that monitored physiological data but 

lacked predictive intelligence for calorie estimation.  

Lee et al. (2023) compared various regression models for predicting human energy expenditure, concluding that Linear 

Regression provided consistent accuracy on structured datasets.  

Gupta and Sharma (2020) created a fitness tracker mobile app, but it relied solely on static input equations and ignored 

dynamic factors such as body temperature or heart rate variation.  

Singh et al. (2022) integrated IoT sensors with Deep Learning to monitor health metrics. Though powerful, it required 

expensive hardware and continuous connectivity.  

From these works, it is evident that an affordable, software-based model capable of using dynamic physical parameters 

for calorie estimation can bridge a critical gap in the field. The proposed system aims to achieve high accuracy with 

minimal computational cost while maintaining flexibility for deployment via web or mobile applications.  

  

III.      PROPOSSED SYSTEM / METHODOLOGY  

  

3.1 Overview:  

The Calorie Burn Tracker is designed to estimate energy expenditure using regression analysis based on six measurable 

inputs: Age, Weight, Gender, Exercise Duration, Body Temperature, and Heart Rate. The workflow is automated, from 

data input to model prediction and result visualization.  

  

3.2 System Architecture:  

The system is divided into the following modules:  

  

1. User Interface (Frontend): Created using Django, allows users to input their details.  

2. Data Preprocessing: Handles normalization, encoding, and missing value imputation.  

3. Model Training: Linear Regression is trained using historical calorie datasets.  

4. Model Storage: Joblib is used to serialize and store the trained model for quick deployment.  

5. Prediction Module: Takes real-time input and predicts calorie burn using the saved model.  

6. Visualization Module: Displays predicted results, accuracy comparison, and graphs.  
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3.3 Workflow / Flowchart:  

  

1. Start.  

  

2. User enters input parameters (Age, Weight, Gender, Duration, Temperature, Heart Rate).  

  

3. Data is preprocessed and scaled.  

  

4. Model loads from Joblib file.  

  

5. Prediction using Linear Regression.  

  

6. Display result and comparison graph.  

  

7. End.  

 

 
  

IV.        IMPLEMENTATION DETAILS   

  

The project was developed in Python using PyCharm IDE. The following libraries and frameworks were used:  

  

• pandas: - Data manipulation and cleaning.  

• NumPy: - Numerical operations.  

• scikit-learn: - Model training and testing.  

• matplotlib: - Graph plotting and visualization.  

• Django: - Web-based user interface and form handling.  

• Jabil: - Model serialization and deployment.  

  

The model was trained using the Linear Regression algorithm and tested against Decision Tree and Random Forest 

regressors for comparison. The dataset included columns for all six features and corresponding calorie values.  

Data was divided into 70% training and 30% testing subsets, and model evaluation metrics such as Mean Absolute Error 

(MAE), Root Mean Square Error (RMSE), and R² Score were calculated.  

  

V.      RESULTS AND DISCUSSION  

 
The Linear Regression model demonstrated excellent accuracy and computational efficiency compared to other 

algorithms. The results are summarized below:  
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MODEL  ACCURACY  MAE  RMSE  COMPUTATION 

TIME (SEC)  

REMARK  

Linear  

Regression  

94.2  1.28  1.72  0.32  Most consistent and 

interpretable.  

  

Decision Tree 

89.5  

89.5  2.34  3.15  0.28  Overfitting observed on 

small data.  

  

Random 

Forest  

93.6  1.46  1.91  0.51  High accuracy but slower.  

KNN 

Regressor  

87.4  3.02  3.87  0.43  Sensitive to scaling.   

  

The performance graph indicates that Linear Regression consistently achieves the best trade-off between accuracy and 

speed. The use of Body Temperature and Heart Rate significantly improved prediction precision, as these features directly 

correlate with physical exertion levels.  

  

 
 

During testing, the model’s predictions closely matched real calorie expenditure values, confirming its reliability. 

Integration with Django ensures that the system can take live user input, predict calories in realtime, and display results 

graphically within seconds.  

  

VI.      ADVANTAGES OF THE PROPOSED SYSTEM 

 

1. High Accuracy: The system achieves over 94% accuracy using real-world parameters.  

2. Dynamic Input Handling: It considers critical physiological factors such as heart rate and body temperature.  

3. Platform Independent: Developed with Django, it can be deployed as a web or mobile app.  

4. Low Computational Cost: Linear Regression offers fast performance with minimal resources.  

5. Model Reusability: Joblib ensures model persistence for quick predictions without retraining.  

6. Scalability: Can easily integrate additional sensors or IoT devices in future.  

7. User-Friendly Interface: Simple and responsive frontend for non-technical users.  

8. Cost-Effective: Requires only software-level implementation, no external hardware.  

  

VII.     CONCLUSION  

 
The Calorie Burn Tracker using Machine Learning effectively predicts the calories burned during physical exercise by 

analyzing six human parameters: Age, Gender, Weight, Exercise Duration, Body Temperature, and Heart Rate. 
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Implemented in Python using PyCharm, and deployed with Django, the system offers a seamless blend of data science 

and real-world usability. The model, trained using Linear Regression, achieved more than 94% accuracy and 

outperformed Decision Tree and Random Forest in simplicity and stability. The proposed model not only provides 

accurate calorie predictions but also opens pathways for real-time health monitoring and intelligent fitness assistance. In 

the future, this system can be expanded into a mobile or IoTbased ecosystem where users can receive continuous health 

insights, diet recommendations, and predictive alerts, promoting healthier lifestyles globally. 

  

VIII.     FUTURE SCOPE  

  

• Integration with smart wearables and IoT devices for real-time calorie tracking.  

  

• Expansion of datasets across demographics to improve generalization.  

  

• Use of advanced deep learning algorithms like CNN or LSTM for activity-based calorie estimation.  

  

• Cloud deployment for remote monitoring and user data analytics.  

  

• Integration of diet and nutrition modules for personalized health plans.  
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