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Abstract: Obesity is one of the largest contributing factors to the four big killers namely heart disease, cancer,
Alzheimer's and diabetes. Reduction in body fat and weight has been shown to improve a person's resistance
to a myriad of health complications. Even though a healthy and sustainable diet is an ideal way to lose weight
research from has shown that when calories are equated being in a hypocaloric state gives all the benefits of
a perfect diet. Using the user's data we aim to help the user maintain their diet and make smarter choices.
This paper aims to compare different algorithms to find out which algorithm gives the best result.

Keywords: Meal Recommendation, Recommendation Systems, Nutritional Information, Machine Learning,
K Nearest Neighbour.

I. INTRODUCTION

Obesity is shown to increase all-cause mortality(death from all causes) and when compared to people with a healthy weight
people with obesity are at a much higher risk of heart disease, type 2 diabetes, cancer, Alzheimer's disease, stroke,
osteoarthritis among other diseases. Obese people also generally have a lower quality of life. According to the Centers for
Disease Control and Prevention, the rate of hospitalization for people with obesity is 3.07 times greater than that of people
with a healthy weight and have a 1.42 times greater risk of serious illness(including death). Other than that research from
oxford university has shown that low levels of obesity can reduce a person's lifespan by three years and severe levels of
obesity can reduce a person's life span by ten years. Losing excess amount of weight can not only increase the lifespan of a
person but can also increase the quality of their life. Research from has shown that a hypocaloric state(caloric deficit) is
what dictates the amount of weight lost by a person. Research has also shown that the type and source of calories a person
eats don’t matter as long as they are in a caloric deficit when it comes to weight loss. The macronutrient intake of a person
is a distant second as eating a balanced diet can help people to maintain more lean mass and lose their body fat. Lean mass
is shown to improve a person's quality of life. In this paper, we design a meal recommender system that allows the user to
pick a meal to reach the ideal amount of calories the user must be eating based on the user's total daily energy expenditure,
the macronutrient intake and the number of calories consumed by the user. We compare different recommendation system
using k nearest neighbour to see which approach gives the best and most accurate results.

II. METHODOLOGY

In order to use the recommendation system the user has to input their TDEE(Total daily energy expenditure), calories
consumed throughout the day, protein consumed, carbohydrate consumed and fats consumed throughout the day, number
of meals the user wants to eat and the number of meals eaten by the user. In order to get this data we use a calorie counting
application that saves the data provided by the user. Once the data is obtained we calculate the calories and macros for the
ideal meal for the user.

After the calculation of calories and macros we add this ideal meal to the data set and find the closest meal to that ideal
meal using k nearest neighbour algorithm. But just using k nearest neighbour for finding the best meal for the user can fail
if the intake of any macronutrient is disproportionately high. Sending the ideal meal into extremes of the data and skewing
the results. For instance if a user has consumed a higher amount of carbohydrates the ideal meal can have extremely low
carbohydrates which can give inappropriate results
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Even using cosine similarity the the output is still skewed by the disproportionate amount of carbohydrates consumed in
the earlier meals. The same problem can occur if the user eats too much protein and fats.

This limitation can be overcome using PCA(Principal component analysis) that can be used to reduce the dimensionality
of the graph and consider calories and protein as one entity while considering carbohydrates and fats as one entity. This
converts the above graph into a 2d graph and even consuming high amounts of a macronutrient is solved.
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Hence using PCA and k nearest neighbour we can easily find the best meal for the user
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IV. CONCLUSION
We can get quite good results using the k nearest neighbour algorithm and using PCA to get the meal most suitable for
the user based on the macros and the calories of the user. This tool could help the user maintain a good diet even if the user

has consumed meals that are not ideal before improving the health of the user and helping the user lose weight.
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