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 Abstract — A healthy diet is vital for maintaining overall 
health and well-being. It is essential to ensure that we consume 
a variety of nutrient-rich foods. The importance of a healthy 
diet is underestimated and we as humans often don’t focus on 
the food we are consuming and if it is fulfilling the nutritional 
requirements of our body. Having a healthy diet can boost our 
immune system, It aids in maintaining a healthy weight, 
enhances mental and emotional well-being, and lowers the 
chance of developing chronic diseases. The quantity of energy 
provided by food is measured in terms of calories. Every day, 
we use calories to perform essential bodily functions such as 
breathing, moving around, walking, running, and more. An 
average person requires 2000 calories in their daily life but the 
precise amount depends on the physical attributes of a person 
like body weight, height, age, BMI etc. The food we consume 
everyday has a significant impact on our body. Consuming a 
balanced diet in conjunction with regular physical activity can 
promote overall health and well-being, leading to a better 
quality of life. Following a healthy diet is a difficult task firstly, 
unhealthy food options are often more readily available, 
cheaper, and more convenient than healthier alternatives. 
Additionally, many people have busy schedules that leave little 
time for meal planning and preparation, hence there is a need 
for a personalized diet recommendation which is based on a 
person’s preferences. Diet recommendation system can save 
time and effort for individuals who may not have the 
knowledge or resources to create a healthy diet plan 
themselves. By providing personalized recommendations, the 
system can simplify the process of meal planning and make it 
easier to maintain a healthy diet in the long run. Machine 
Learning can be used to provide a solution to this problem, 
using Machine learning an alternative diet can be provided to 
the user which is familiar to their daily diet and fulfils the 
nutritional requirement of the body. The recommendation 
system provides a healthy diet for any person and devises a 
meal plan tailored to meet the requirements of the individual. 
It additionally suggests a diet program for people suffering 
from specific nutrition deficiencies such as Goiter, 
Osteoporosis, Anemia.  

Keywords— BMI, Machine Learning, Recommendation 
System, Calorie, Nutritional Deficiency.  

I. INTRODUCTION 
 Health plays an important role in every human’s life. 
What we end up consuming as humans impacts our health , 
hence it is essential to have a complete food diet which 
provides all the essential nutrients required by the body. Due 
to our hectic daily routine, it becomes difficult to follow a 
diet which provides all the nutrients required by our body. 
Not having a healthy diet can have a negative impact on our 

body, hence a solution to this problem is proposed by the diet 
recommendation system. The suggested system aims to assist 
the user in suggesting dietary plans for weight loss, weight 
gain or if they are suffering from a nutrition deficiency. In 
this paper we have modelled a diet recommendation system 
which provides a solution weight loss and weight gain in the 
form of a healthy diet plan. It also focuses on some specific 
diseases caused due to nutrition deficiency. The diseases 
covered by our system are Anemia, Osteoporosis, Goiter. 
Anemia is caused due to deficiency of iron, Osteoporosis due 
to deficiency of Calcium and Goiter due to deficiency of 
iodine. These illnesses are the most prevalent among people, 
necessitating regular health monitoring and treatment. The 
recommendation system is designed to offer information that 
aligns with the user's specific needs and limitations. Our 
system has been divided into two modules 1. Diet for Weight 
Loss / Weight Gain 2. Diet for specific nutrition deficiency. 

 The upcoming part of the paper is structured as follows: 
A literature review is present in Section 2. Section 3 presents 
the suggested methodology. Workflow of the system is 
described in Section 4. Section 5 provided the output and the 
result of the system. Section 6 provides with the conclusion 
of the project. Section 7 provides directions for future 
research. 
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Fig.1. Working of a Diet Recommendation SystemII.  Literature 
Survey 

 In [1], a health care recommendation system was 
developed by utilizing an ontology framework for providing 
recommendations regarding exercise and food. The available 
dataset was used to extract user information using the 
decision tree technique. Maintaining the Integrity of the 
Specifications. 

 In [2], four different type of algorithms were used 
(namely k-nearest neighbors, Random forest, AdaBoost, 
Support vector machine SVM) to monitor the health of 
patients with LQTS genetic disorder. Random forest 
algorithm yielded better accuracy and score (60% to 70%) 
than the other three algorithms. The system identified 
patients who are at a high risk of cardiac complications by 
analyzing their ECGs. 

 [3] employed three different types of algorithms 
(random forest, logistic regression, gradient boosting) to 
monitor and verify the Fitbit credentials of a user. The 
logistic regression algorithm achieved higher accuracy and 
score (87%) compared to the other two algorithms. 

 In [4], the model uses the correlation between several 
resources to build the recommendation. Resources are 
referred to in content-based recommendation systems as a 
vector of attributes. Based on the features of the objects the 
user has assessed, the system then develops a profile of the 
user's interests. The algorithm looks at the connections 
between other products and the products that users have 
evaluated in order to forecast customer preferences. It 
accomplishes this by comparing the features or qualities of 
the various items. This helps the system determine which 
products are most likely to appeal to a given user based on 
their historical behavior and preferences. 

 The system created by Romeshwar Sookrah et al. [5] has 
a recommendation engine that gives hypertension patients 
tailored food regimens using content-based filtering and 
machine learning techniques. The recommendation engine 
takes into account various factors such as age, allergies, food 
preferences, alcohol consumption and smoking, blood 
pressure, and dietary intake to generate personalized diet 
plans for each user. This system is available as a smartphone 
application that is user-friendly and portable. Based on a 
survey, the application has been found to assist users in 
regulating and decreasing their blood pressure. 

 A recommendation system has been created for dietary 
food in [6], which takes into account patients' health 
conditions and other features, by utilizing gated recurrent 
network and K-clique algorithms. The dataset obtained from 
the internet has been processed, encoded, and organized 
based on similarities before being utilized to train the model. 
The gated recurrent network algorithm was utilized to enable 
faster training of the model. The developed design has 
undergone training, testing, and cross-validation. The 
outcomes of these processes demonstrate that the proposed 
system outperforms other machine learning and deep 
learning procedures that are similar to RNN, MLP, Navies’ 
Bayes and Logistic Regression and in terms of precision and 
accuracy. 

III. PROPOSED METHODLOGY 
 The diet recommendation system utilizes algorithms and 
data analysis to provide personalized diet plans and 
recommendations to users. The systems take into account 
various factors such as gender, age, height, weight, body 
mass index. Personalized diet is provided with the use of K-
means algorithm which categorizes the given food items on 
the basis of breakfast, lunch and Dinner then Random Forest 
algorithm is used to choose the food items based on its 
attributes such as calories, amount of Calcium, Sugar, iron, 
iodine, etc. 

A. About the Dataset  

 The dataset consists of nutrition values of 90 food items. 
The columns are display the different nutrition values for 
example: Amount of Calories, fat, sugar, Calcium, Potassium 
present in a particular food item. The feature selection 
depends on the specific food nutrient on which the 
recommendation is focused. 

 

Fig. 2. Dataset used 

B. K – Means Algorithm 

 K-Means algorithm is an un-supervised algorithm which 
is used to group unlabeled dataset into different clusters. 

 The k-means algorithm begins by selecting the desired 
number of clusters (k) and randomly assigning centroids to 
them. Each data point is then assigned to the nearest centroid, 
creating k clusters. The centroids of each cluster are adjusted 
by computing the mean of the data points within that cluster. 

 The process is repeated until the centroids remains stable 
or until a maximum number of iterations allowed is attained. 

 The procedure for the algorithm is as follows: 

1) Selecting the Number of Clusters to be made 
2) Selecting the centroids of clusters randomly. 
3) Assigning datapoints to each of the predefined 

clusters based on the distance from the centroid of 
each cluster. 

4) Calculating the variance and recalculating the 
centroids of each cluster. 

5) Reassigning each datapoint to the new closest 
centroid of each cluster. 
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Fig. 3. Steps of K-Means Algorithm 

 
Fig. 4. Euclidean distance formula from centroid 

C. Random Forest Algorithm 

 The popular machine learning algorithm Random Forest 
is a component of the supervised learning approach. It can be 
used to solve problems using ML Classification and 
Regression. The principle of ensemble learning, which is the 
act of combining different classifiers to solve a difficult 
problem and improve the performance of the model, serves 
as its theoretical underpinning. 

 In order to improve the predicted accuracy of the dataset, 
the Random Forest classifier, as its name suggests, "contains 
a number of decision trees on diverse subsets of the input 
dataset and takes the average." The random forest uses 
forecasts from all of the trees, rather than relying on just one, 
to predict the result based on which predictions earned the 
most votes. 

 Random Forest works based on the following 
assumptions, since there is a chance that while some decision 
trees will correctly predict the output, whereas some others 
decision tress might not. But together, these trees will 
correctly predict the right output. Therefore, these 2 
assumptions are to be made for better forest classifier: 

• There must be some actual values in the dataset for the 
feature variable to forecast actual outcomes as opposed 
to speculative outcomes. 

• The prediction of each tree must have very low 
correlations between them. 

 First, N decision trees are combined to generate the 
random forest, and then predictions are made for each tree 
that was produced in the first phase.  

 The Working Process is as follows: 

1. Select K random data points for the dataset. 

2. Make decision trees connected to the selected data 
points. (Subsets) 

3. Choose N for any decision trees you plan to build. 

4. Repeat the 1st and 2nd steps. 

5. Locate the forecasts from each decision tree for any new 
data points, then group them into the category with the 
most support. 

 

 
Figure 5. Working of the Random Forest Algorithm 

IV. PROPOSED WORKFLOW 

 
Fig. 6. Architecture Diagram for the Project 

D. Front End Workflow 

 At the Front end, the user has to register to the 
application initially. After registering, the user enters their 
health information i.e. User weight, Height , Age and the 
nutrient deficiency they are suffering from. Based on the user 
information, the recommendation system in the back end of 
the project provides a suitable diet for the user which gets 
displayed on the user interface. 

 HTML, CSS and JavaScript languages are used to 
develop the application and Django is used to provide the 
back-end server-side framework for the recommendation 
system. The key reason of using Django is that it provides 
built in features which allow the development of the 
application to be quick and efficient. Django is also highly 
scalable and is capable of handling heavy workload. 

E. Data Preprocessing  

 In order to separate the breakfast, lunch and dinner food 
items one hot encoding is performed on the data . Hence, 
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food items are categorized based on the meal in which  they 
are consumed. 

F. Recommendation System 

 The clustering of various food nutrients based which are 
essential for weight loss, weight gain or dealing with a 
specific nutrition deficiency is performed. Clusters for the 
nutrients are made with the use of K–Means Algorithm. 
With the help of K–means algorithm nutrient specific 
clusters are formed. Using these clusters, food items are 
recommended based on the user input.  

 Random Forest Classifier takes the k -means based 
clusters as input and predicts the food item for the user 
based on the user’s input. The nearest food items which are 
best suited for the user are hence predicted. Random Forest 
classifiers provides the output from various decision trees 
and it makes sure the best decision tree is used to predict an 
outcome. 

 This process is performed on breakfast, lunch and 
Dinner food items and a list of all the recommended items is 
displayed to the user as final output. 

V. RESULT AND OUTPUT 
• Install Django, Pandas and other required packages to 

the device that will act as a server for the web 
application 

• Run the “manage.py” script as sever using the 
command “python manage.py runserver” in the 
command prompt with the file location as target. 

• Once the server starts running access it using any web 
browser 

• The user has to register by selecting the “REGISTER” 
option in the top-right side of the home page and 
entering the required information of the user in the 
“User Registration Form”. 

 

 

 
Fig. 7. User registration Form 

• Once registered the user needs to be accepted by the 
admin in order to login and use the service. 

• After register with username and creating a password to 
use this system. Login with registered username and 
password. 

 
 
Fig. 8. Login page 

• Once logged in, the user can get their diet based on their 
BMI or deficiency by selecting “BMI-DIET” or 
“DISEASE-DIET” on the top right corner. 

• Once the user, enters their age, Veg/ Non_veg 
preference, weight and height in the “BMI-DIET” page 
and selects recommend option the system will give a 
recommended list of items for consumption based on 
the users BMI Index.  

• User profile is created by height, weight and age, to 
estimate the BMI of user. 

 
Fig. 9. BMI-DIET page with output 

 The diet is recommended in such a way as to return the 
users BMI back to the normal range by controlling the 
calories and making sure that no other nutrients levels are 
compromised. 

 This enables the user to follow a health and well-
balanced diet based on his BMI in order to tackle obesity and 
underweight disorders. 

• Once the user selects the nutritional disease on the 
“DISEASE-DIET” page the system recommends a list of 
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food items recommended for consumption in order to 
prevent/fight the disease. 

 
Figure 10. DISEASE_DIET page with output for diabetes 

• The food items recommend in the figure 10, are suitable 
for users to fight/prevent against diabetes 

• The nutritional content of the food items suggested are 
as given below in the figure 11 

 
Fig. 11. Nutritional info of the food recommended 

 

 The user that are suffering from diabetes need to take 
care of their sugar/glucose intake and minimize it in order to 
fight/prevent diabetes. These food items have very low 
amount of sugar and glucose content when compared to other 
food items. 

 These food recommendations not only cut down the 
users intake of sugar but also allows users to take a balanced 
amount of other nutrients and stay health and fit. 

 These food nutritional values are based on USDA 
organization. USDA is a food database that contains the food 
items and their nutritional values.  

 

 
Fig. 12. Comparison of sugar content in recommended food items and other 
food items 

 Figure 12 shows the sugar/glucose content of the 
recommended food items in comparison with the other food 
items not being recommended by the system in order to 
prevent diabetes. 

 The food items that are not recommended by the system 
and have a high quantity of sugar content in them are 
highlighted in red, whereas the food items recommended are 
coloured green, these food items are suitable for 
consumption for the user as they provide with all the other 
necessary nutrients, making a well-balanced diet. 

• Once the user is done with the information and the web 
page, he can logout of the webserver or close the 
webpage as a whole. 

V. CONCLUSION 
 A diet recommendation system that caters to the user’s 
nutritional demands was successfully built. Using the user’s 
BMI and diet preferences, a personalized diet was generated 
from the list of food items available in the dataset used for 
this project which can help them improve their health and 
lead a disease-free life. The complex task of searching for a 
diet which is capable of providing all the nutrients required 
by the human body was made easy with the help of Machine 
Learning. By following the nutrition recommendations, 
users can maintain and enhance their overall health. 

VI. FUTURE SCOPE 
 As we all know, Exercise and a healthy diet are 
essential components of a healthy lifestyle. In addition to 
engaging in regular physical activity, it is crucial to maintain 
a balanced and diverse diet that includes fruits, vegetables, 
whole grains, lean proteins, and healthy fats in order to 
achieve optimal health. By combining these two lifestyle 
factors, the body can receive the necessary nutrients to 
function efficiently and maintain overall well-being. 
Keeping in mind the importance of physical exercise, an 
additional functionality to the present project which 
provides the user a regular exercise routine according to 
their health status can help improve the results in terms of a 
person’s health. The user can follow the workout plan 
provided to them and be aware of the number of calories 
which are burnt while following the exercise routine. This 
functionality will improve the overall health of the user. 
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