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Abstract.Nowadays the human faces the problem in maintaining the health condition in 
proper level. The problem is occurred due to excess consumption of the food which leads 
to obesity and also causes health issues. Mismanagement of the human health system is 
monitored using automated system which provides the report to the person. Traditional 
health monitoring model lacks in the accuracy of the report so it is improved by 
implementing intelligent diet control system. This provides the human choose and 
consumed proper food based on their health condition and extend the life time. The main 
objective of the proposed system analyses the body and provides the diet report to the 
person accurately. Exiting techniques are only support the person based on the current 
activity which leads the reliability problem. The proposed model uses the machine 
learning approach which analyzes the body of the human with pre medical history and 
predict the future health condition over the year. It provides the diet recommendation 
systems by considering the current and past food consumption record and recommend 
proper diet report with more reliable manner.  

Keywords: Machine Learning, Deep Learning, Recommendation Systems, Healthcare, 
Data Mining 

1   Introduction 

Machine learning is a process to predict the future without any intervention of the human 
and any program. It is pervasive computing paradigm which applied over various areas such 
as speech processing, searching of a web, automated vehicles and so on.  It supports the 
human life by solving new problems with vast amount of data with more accurate manner. It is 
evolved from data a mining technique which uses the heterogeneous data from various 
sources. AI (Artificial Intelligence) is a broad area which provides the ability like human 
through computer and related programs in order to solve the problems. Machine learning 
algorithms follow AI approach for improving the training ability of the models. There are 
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three different methods of doing the machine learning algorithms namely supervised, 
reinforcement and unsupervised algorithms. Supervised algorithms uses the labeled data and 
known data. Reinforcement algorithms are interacts with the environment and performs 
learning through agents with two parameters reward and penalty. Unsupervised algorithm uses 
different data without any labeling and format. Classification and regression problems are 
solved by the supervised method in single class and multiclass category.  Clustering and 
association based problems are solved by using unsupervised algorithms by discovering 
patterns in multiclass manner.  Some mix up of labeled and un labeled data are handled by 
using semi supervised learning algorithms. Business always depends on the recommendation 
model to improve the profit in a successful direction. Recommendation algorithms uses large 
volume of data which are provided by the human based on the experience through feedback and 
some other methods. It filters out the suitable data from large data set and gives the high quality 
outcome to the customer. The reasons for the recommend systems are user interest selection, 
right delivery of the product to the user, discover the product with all categories; generate the 
content and user retention by applying high quality result. Various types of recommendation 
systems are exits they are popularity based, classification based, content based and 
collaborative based.  Collaborative based is again divided into user based, item based and 
decomposition level. These types provide high quality searching result with efficient manner. 
Management of weight follows various techniques and process in the human life for living in 
long term. It depends on the healthy eating of food and routine physical activity by the human. 
This process always monitoring the human activity and track their actions in all time. Various 
factors are involved to for this process namely dietary control, human activity, disease and so 
on.  Balancing of energy is plays vital role which is calculated by taking the difference over 
the total number of calories consumption by the person and calories burned by the person at 
the particular time. Traditional statistical analysis method uses pre and post study which is not 
detected effect in the obesity. The method with visualization tools with parameters provides 
the pattern to be followed by the human. Two types of analysis carried out namely with and 
without intervention effects [1].Diet elements related to demographic situation leads the 
gastric cancer. Machine learning algorithms uses the parameters which are help to the lifestyle 
of the human without disease.  Classification algorithms are uses to control the false positive 
rate of the patient [2].  Human eating analysis is monitored needs the interaction to control the 
entire system. Wearable devices always provide the information continuously by considering 
food consumption level, speed of the eating and quantity of the food. The proposed 
monitoring system analyzes the dietary related to the captured images [3]. Correct food gives 
the healthiest life to the human and also categorized consumed food and not consumed food. 
Supervised based learning method classifies these food items from large collection of items 
[4]. The new learning method which is based on kernel method needs to collect related 
information. Genetic programming approach learns the suitable features through SVM 
approach [5].  Dietary monitoring system suffers the threats like diabetes, obesity and so on. 
This system collects the feedback from various human and provides the accurate information 
with wearable elements [6]. The existing methods are analyzed the diet system with various 
dimensions which suffers the intelligent support and also lacks the accuracy. This problem is 
overcome by using recommendation system with machine learning approach with high level 
accuracy. This model provides the information to the individual to follow their own dietary 
report without consulting any dietician. 

 



 
 
 
 

2   Proposed System 

Human data are collected from various data sources with different data format and 
representation which is used for further human obesity analysis.  These data are stored into 
database for persistent storage with large collection of raw data.  The features are analyzed and 
extracted from the stored data. The hyper features are selected and preprocessed with suitable 
analysis. BMI index of the every human is calculated based on the height and weight. It 
identified the suitable level which provides the accurate information for diet maintenance. 
Calories range of the human is calculated from the BMI which is calculated from extracted 
features. Pre medical history also considered for precise evaluation. These parameters are 
fitted into the machine learning model which predicts the diet plan of the human in order to 
maintain the proper health in longer time. The model is evaluated with various performance 
analyses and improves the accuracy. It also gives the recommendation report to the human for 
better maintenance of their body. The features are entered by the user such as height, weight, 
gender type, age of the human and regular exercise practice etc. This recommendation system 
needs the age and BMI feature with appropriate level. The main objective of the proposed 
model is to maintain good health without any disease to the human. BMR (Basal Metabolic 
Rate) is the total number of calories needed for maintaining proper functioning of the human 
body.  It is an energy amount which is extended related to the digestive system. It is going to 
reach inactive condition to 12 hours.  The BMR rate of the men and woman related to the 
parameters like weight, height and age of the human.  The calories are estimated through the 
consideration of the BMR rate. This estimation process done through different formula with 
different parameter combination, so it is selected based on the accuracy level.  The complete 
analysis provides the diet plan which includes the food to be taken by the human per day. It 
also provides the schedule to the human for doing regular activity. Figure 1 shows that the 
architectural model of the proposed algorithm. 
 
 
 

 

 

 

 

 

 

 
Fig. 1. Architecture of the proposed model  
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3Algorithm 
 

Algorithm Human_Diet _Recommendation_System() 
Begin 
Let User as U; 
Let Basal Metabolic Rate as BMR; 
For each user Ɛ U do 
Begin 
Collect the user data with various sources; 
Store the data into the database; 

For each data Ɛ user do 
Begin  

Preprocess the data; 
Calculate the BMR value of the user as BMRuser; 
For each BMR Ɛ BMRuser do 
Begin  
Calories are estimated for every user for 

further analysis 
End 

End  
End 
Train and test data split; 
Parameter fitting to the model for evaluation; 
Generate the report with recommendation of the diet plan; 
Return model accuracy; 
End 

4Analysis of Recommendation Systems 

Recommendation system provides exact data which is very relevant to the customer for 
purchasing the product in online mode. This type of the system also applied to the educational 
domain for exploring the unexplored data. It also gives the support to the student for getting 
the knowledge in all field of study. APARELL method provides the guidelines to the students 
for selecting suitable content with ontology search [7]. Context based recommender system 
(CARS) uses two phases process with multidimensional manner. Video based system solves 
the challenges such as approximation and attributes of context. It applies the rules with 
minimum roughness while handling the attributes during selection [8]. The services and 
products are selected by the user and taking decision needs the intelligent support via precise 
recommendation model. Various approaches are used for extraction purpose with the features 
like content oriented, integrated approach, filtering method and federation approach. Multi 
agent model provides high security by protecting the code related problems. Objected oriented 
approach applies the high level of protection during the user interaction [9]. In tourism domain 
uses advanced devices and techniques for providing recommendation to the customer through 
mobile and wireless devices. It supports to attain the target optimally by considering the 
parameters like preferences of user, context of environment and customer. The data are 



 
 
 
 

maintained in the centralized repository in order to achieve high quality targets [10]. Trust 
oriented recommendation systems (TARS) are used to achieve high efficiency related to the 
accuracy. It also uses multi dimensional recommendations to the users [11]. Table 1 represents 
the analysis of the statistical parameters in the proposed model. Figure 2 and figure 3 provides 
the analysis of the food consumption of correct and incorrect respectively. Analysis of the 
recommendation accuracy is shown in figure 4. 
 

Table 1.Statistical Analysis 

Statistical Parameters Estimated Obesity Calories Consumption Calories Burned 
Mean        0.299506 0.519506 0.276506 
Standard Deviation    0.113258 0.113258 0.113258 
Min         0.070353 0.290353 0.047353 
25% 0.240699 0.460699 0.217699 
50% 0.282818 0.502818 0.259818 
75% 0.313238 0.533238 0.290238 
Max         0.922932 1.142932 0.899932 

 
 

 
 

Fig. 2.Correct food analysis 

 



 
 
 
 

Fig. 3.Incorrect food analysis 

 

Fig. 4.Accuracy analysis 

5Results and Analysis 

Kidney disease is identified and provides the suitable diet plan to the patients using 
machine learning approach. It also considers the pre medical records of the patients. Various 
multi class machine algorithm models are compared and selected the random forest provides 
maximum accuracy [12]. Random based machine learning method with conditions applied for 
various diseases. It achieves better accuracy with two parameters such as structural based 
features and data [13].   

 

Fig. 5.Density analysis 



 
 
 
 

Cloud based automated diet recommendation model provides the diet to the patients for 
protecting the human body from further disease. This model automatically detects the food 
which is provided to the patients. Various deep learning models are assessed and achieve the 
reasonable accuracy [14]. The diet monitoring system in zigbee devices is more popular in all 
the human because of getting instant response. There are some events are generated from the 
monitoring of the food consumed by the human. Machine learning model with the support of 
frequency based features with high detection rate [15]. Association rules are used to getting 
the food preferences of the human and maintain the high level of diet in their regular life. 
Different categories of the meals are taken and fix the workflow for achieving the high quality 
of the output with an efficient manner [16]. Music’s are classified using automated 
classification model used to various commercial areas. Machine learning with extreme 
learning tool provides the high efficient attributes using deep learning method [17].  Proposed 
density analysis is presented in figure 5. Various algorithms comparison related to the 
performance is shown in figure 6. The accuracy of the proposed model is high when compared 
to other machine learning algorithms. 

 

Fig. 6.Performance analysis 

6Conclusion 

Human heath monitoring system plays vital role in the healthcare industry which needs 
and provides the support to the life of the human. Traditional methods are using manual 
intervention leads the accuracy problem, so it will be automated in some level. Automated 
also provides the support but it is not intelligent still it requires manual intervention. Existing 
models provides the information to the user based on the present data collected from the 
human activity. It also suffers the accuracy and reliability problem so it is overcomes by using 
intelligent with past records. The machine learning models are implemented which achieves 
the high quality result. The recommendation of the particular information also necessity to the 
human to select proper food related to their health condition. This model provides the diet 



 
 
 
 

control report based on the food consumed and burned by the human. Obesity has been 
estimated which provides the accurate result. The main objective of the proposed algorithm 
provides the recommendation to the human by taking proper food and prevents the body form 
disease. In future this model can be applied to the patients of various diseases to consume 
correct food. 
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