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ABSTRACT 

Energy plays an important role for the sports person to attain the high levels of 

achievements in sports. The energy expenditure of the sports person varies accordingly with 

the events. To calculate energy expenditure, AI based module was developed for the sports 

person. Machine Learning (ML) is a way of getting a module program to learn how to 

improve their performance of the sports person through the experience from the back end 

data base. The back end dataset for the module was fresh data collected from the sports 

students. Also it can reduce the disease conditions based on the malnutrition. The module was 

developed using python. The module gives the energy intake of the sports person is excess or 

intake based on their corresponding RDA, if the calorie intake is deficit 7 days sample menu 

is available in the module itself. This may help the sports person to increase the nutrient 

consumption for the better performance.   

Key Words: Energy Expenditure, Physical Activity, Basal Metabolic Rate and Machine 

Learning. 
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Introduction 

Adolescence is one of the foremost exciting yet challenging period in human 

development 5. Adolescence is the age where most of the transitions within the lifetime will 

be carried on namely rapid physical growth and changes in body composition, physiology, 

emotional, social and cognitive changes 1. 

For this transition they have additional energy then the traditional. From those, sports 

persons want additional energy for the regular physical activity 6. Faulty health or tricky 

behaviors throughout adolescence will have bad impacts on health in adult life 2. 

When lot of energy was consumed than distended inflicting the energy balance to be 

positive, the excess energy turns into fat tissue that will increase body mass which can impair 

the sports person muscle strength and performance.  

On the opposite hand, a negative energy balance caused by less energy consumption 

in than is gone over a amount of time will hunger that oftentimes amid macro and 

micronutrient deficiency, notably once such periods are prolonged.  

Total Energy Expenditure (TEE) derived from the Basal Metabolic Rate (BMR), diet 

induced thermogenesis (energy gone to digest, absorb and convert food), and total physical 

activity (activity energy expenditure) 7. 

The energy expenditure of the sports person was calculated with support of their 

Metabolic Equivalent of Task (MET) 3.  

 The power of machine learning and artificial intelligence can help expand the 

potential of professional sports person by recording and analysing infinite details at 

a quicker speed then the manual records.  
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Background 

For the developed module, the data was collected from the sports person for the 

database. The study was carried out for 100 women sports persons. Most of the participants 

are football players, athletes, throw ball players and basketball players between the age group 

of 17 – 20.  

The demographic data’s were collected particularly name, age and gender were 

collected owing to age is inversely associated with energy expenditure 5. The basic 

measurements of the respondent’s anthropometric measurements were collected like height 

(in cms), weight (in kg), physical activity pattern and 24 hour recall. Based on the Metabolic 

Equivalent Task (MET) value the physical activity is categorized into Intensive Exercise 

[Minimum effort workouts, quick running], Moderate Exercise [Strength coaching, moderate 

frequency sports and Bicycling], Light Exercise [House work, Gardening, Brisk walking and 

golf], Standing and walking [Cooking, Easy or slow walking, shopping], sitting and sleeping. 

The data’s were consolidated and used as the training data for the module. The module will 

be designed and processed based on the flow chart (figure 1).  
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MODULE DESIGN 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

Figure .1 Module design 
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Data Mining 

            Data mining in the field of machine learning can get the predictions in large 

databases. Data mining is the combination of both computer science and statistical 

knowledge aims to extract patterns from large datasets.   

Machine Learning 

            Machine learning is the computerised modal aims to predict or learn from previous 

training and complete the work without any external support. For this module, the energy 

expenditure of the sports person can predict with the support of already trained machine 

learning algorithms.  

Algorithm  

           Artificial Neural Network (ANN) algorithm is employed for this computer code and it 

is wide employed in machine learning. Essentially, this technique is based on the model copy 

of the manner human learn. 
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Figure .2 Model training  

The steps involved in module are 

a. The freshly collected data set is given as training data. 

b. The input data are identified and the algarithm is chosen.  

c. The classifier based on the categories (eg. calorie deficit or not). The model is trained 

and is exported to be used in applications and predict new data.    

Energy Expenditure Prediction  

            In this section, the model design of the energy expenditure prediction is presented 

with the ML framework. 

1. Business Understanding 

            Framing the primary objective of the module is to predict the energy expenditure of 

the sportsperson.  

2. Data Understanding 

             This task involves raising the information quality, picking up the proper variables of 

the training data, the selection of the required defaults, and the separation of incomplete data 

by modelling. The trained dataset that has essentially been required in its quantity, 

identification of the columns and its format. 

3. Data Preparation 

              This is often the stage of the project to make a decision on the data which will be 

used for analysis of energy expenditure. During this step the preparations of constructive data 

like the assembly of derived variables or the new variables. In this step for the new records 

the variables are found. For instance, supported the age the Recommended Dietary 

Allowance are going to be derived from the trained module. 

 

 

 

PROTEUS JOURNAL

VOLUME 11 ISSUE 9 2020

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/    Page No: 678



 

                

      

 

 

 

Figure .3 Energy Expenditure Prediction Phase 

4. Modeling 

            Because of the initiative in modelling, the modelling technique was selected for the 

support of the specific assumptions about the information namely symbols. Before model is 

built, they have to check the model’s quality and quantity of the training data base. The 

model was build assessed before the evaluation. 

5. Evaluation   

           Before evaluation, the factors particularly the accuracy and quality of the model was 

checked. The assessment of the other data processing results was also evaluated in this phase. 

6. Deployment 

             The final summarizations of the required steps to be perform them, monitoring and 

maintenance till the final results of the prediction. Prediction is then returned to the top user. 

7. Energy Expenditure Prediction Module 

 After the model trained, screens were developed.  The Home screen contains gender, 

age, height, weight, BMR, sitting (in minutes), standing (in minutes), moderate exercise (in 

minutes), intense exercise (in minutes), light exercise (in minutes), standing / Walking (in 

minutes) and day’s food intake. 
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Figure .4 Home Screen of the module 

            Once the new values entered in the specified tabs in the home screen and entering 

predict option, values will be processed by the machine learning process. Machine learning 

can generate based on the real – time prediction. A real-time prediction is a prediction for a 

single observation that ML generates on demand.  

The Web UI collects the input data for the model and calls a web service hosted in the 

cloud then returns the predictions and the recommended documentation – meal plan 

explanation of outcome, etc. 

After the prediction, the Recommended Daily Allowance of the will be shown on the 

screen. The calorie expenditure will be predicted whether it is deficit or excess shown in 

Figure 5.   
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Figure. 5: Prediction Page 

8. Manuals for energy expenditure 

             The sample menu was planned to achieve or maintain the energy needs of the sports 

person according to their recommended daily allowance for their age and work. 

 

            

 

 

 

 

 

 

Figure. 6: Sample menu 
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               It was aimed to provide sufficient calorie and nutrients for the normal activities of 

an individual. And also to achieve and maintain a satisfactory body weight of an individual. 

Prepared menu plan was focused to include carbohydrates, a good amount of protein, fat, 

adequate fibres, vitamins, and mineral. 

Conclusion 

From the current study, the association between energy intake and expenditure could 

not be established by statistical correlation studies, but a significant difference in the energy 

balance among the selected subjects cannot be ruled out. 

The module tries to give a knowledge gap by providing a comprehensive plan in 

terms of the recommended diet for seven days if their energy intake is less than their actual 

need. With the help of the module, it is possible for the sports person to know the energy 

expenditure through the physical activities and Basal Metabolic Rate helps to know the 

recommended calorie needs of the sports person and also the sedentary subjects. Physical 

activity and exercise tab in the module is helping to know the category of each activity, to 

know their level of activity every day. The 7 day menu given in that module is a sample 

menu for a week to get adequate major nutrients like carbohydrate, protein, fat, fiber, and all 

the micronutrients. If a recipe or any ingredient is allergic or any discomfort, change 

according to their comfort.  
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