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Abstract—

Diabetes is a type of metabolic disorder with a high level of blood glucose. Due to the high blood sugar, the risk of heart-related diseases like heart attack and stroke
gets increased. The number of diabetic patients worldwide has increased, and it is considered to be a major life-threatening disease worldwide. The diabetic disease
cannot be cured but it can be controlled and managed by timely detecting it. Artificial Intelligence (Al) with Machine Learning (ML) empowers automatic early
diabetes detection which is found to be much better than a manual method of diagnosis. At present, there are many research papers available on diabetes detection
using ML techniques.

Index Terms— Classification, Diabetes, Machine Learning, Prediction Algorithm.

l. Introduction

Major growth in biotechnology and the good throughput computation is contributing to rapid and economic data creation. One of the most important
applications is in diabetes disorder auguring. Diabetes mellitus (DM) is one kind of human threatening disease-causing lot of other health problems [1].
Diabetes is among the most widespread life-threatening disease. In 2012, death caused due to diabetes is about 1.5 million, and the mortality rate of 2.2
million due to heart disease, and kidney problems. In 2017, about 8.8% of the world population was affected by diabetic Mellitus. In India, nearly 80
million people are with high blood glucose and India is in the second for having the highest count of diabetic patients in the world. According to the
National Diabetes Statistics Report 2020, about 34.2 million population in the United States are affected by high blood glucose. Only 26.9 million
population have detected diabetes and the remaining 7.3 million were not aware of this diabetic condition. A diabetes diagnosis can either be done by the
manual method through the physician or by a device. Both the diagnosis method has their advantages and disadvantages. The main benefit of the manual
method of diagnosis is there is no need for any help from an automatic device. But in most cases, the symptoms of diabetes are very low and it is difficult
to find out even by a medical professional expert at the earlier stage. The manual diagnosis is an uncomfortable and painful invasive method, sometimes
it is infective. Due to the advancement in Al and ML, automated diagnosis is a more possible efficient method that assists the manual diagnosis. Many
researchers have done diabetes-related research but there are only a few published review articles(Chaki et al., 2020; Jaiswal et al., 2021. As a result, the
effort has been taken to consider and examine ML and Al-based diabetes report analyzer.

I1. Diabetes disease

Once the food is taken, the body will convert the food into sugar/glucose and move it into the blood. Insulin is produced by the pancreas which is the
hormone that helps to move sugar to the cells from the bloodstream. If the body is unable to produce enough insulin that condition is commonly named
high blood sugar. People with high blood sugar face a high risk of getting many secondary disorders such as heart problems and nerve-related diseases.
The main reason for diabetes is not identified but the researchers believe that gene and the living lifestyle is the main reason for diabetes. Detecting
diabetes at an earlier stage and taking treatment for it can reduce the harmful complications and reduces the risk of other health issues. The diabetic
disease cannot be cured but it can be controlled and managed by timely detection.

A. Prediabetes

Prediabetes arises when the glucose in the blood level gets increase, in the prediabetes the symptoms of this stage are very low so doctors are not able to
find the prediabetes stage very fast. The prediabetes stage increases the rate of heart related risks and also it gives to rise to Type-2 stage.
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B. Type-I Diabetes

The Typeldiabetes arises usually in infancy. The condition at which the body generates no insulin/very little insulin is referred to as Type 1 diabetes.
Insulin injections can be used by the patients to control type 1 diabetes. Symptoms of this type of DM are unusual weight loss, unusual hunger, and thirst,
abnormal urination, kidney, and eyes related disorders. Symptoms of type 1 diabetes will increase the higher risk of stroke and heart-related disease
(Katsarou et al., 2017; Pranto et al., 2020).

C. Type-11 Diabetes

Type 2 diabetes (T2D) arises when the body doesn’t react to insulin and usually occurs in adults. Symptoms of type 2 diabetes are weight gain and a high
rise in blood pressure.T2D increases the probability of getting heart-related disorders and stroke (Jaiswal et al., 2021; Pranto et al., 2020).

I11. Methods of Study Selection

Significant studies were selected based on the IEEE protocol. Journal search was performed on Web of Science, Scopus, PubMed databases from the
year 1988 to 2021. This strategic selection of studies was conducted using the keywords like “machine learning”, “prediction”, “detection”, and “Artificial

Intelligence”.
A. Selection Method

The work of study selection was done based on IEEE. Finally, some articles were short listed by team. The papers were searched by the team authors
considering the guidelines. During the inceptive stage examination of research papers was based on the name and the abstract of the studies and only the
studies that matches the article selection conditions were chosen manually. At future stage of the search, the full subject matter of the paper is considered
and only the studies that matches the article selection conditions were selected. Extraction of data includes the name of the author, year of publication,
ML algorithm, and the model with the best performance.

2. Knowledge about Machine Learning

e Machine Learning is a subfield of Atrtificial Intelligence (Al). The main goal to the machine learning technology is to understand the structure
of the data and fit that into specific models which then later can be able to understand the data and used by humans for various application
throughout life.

. In general, there are two types of Machine Learning: (i) deductive machine learning and (ii) inductive machine learning. The deductive ML
method learns from the previous data or existing data and the inductive ML method learns by taking examples.

e  Machine Learning has three main types of learnings; they are; Supervised learning, unsupervised learning and reinforcement learning. Many
algorithms are used to predict and classify diabetes in research articles. The most commonly used algorithms for the prediction of diabetes
are: -

e  Support Vector Machine (SVM): Support Vector Machine SVM is a supervised ML method used for binary classification purposes. SVM
transforms the input data to a required data using a set of functions like linear function, nonlinear function, and polynomial function. They are
mostly used for medical applications. SVM lower the error in the empirical classification and enlarge the geometrical margin and hence it is
named as maximum margin classifier(Brereton & Lloyd, 2010; Singh & Chaturvedi, 2012).

e  K-Nearest Neighbor (KNN) Algorithm :- The KNN algorithm can be used in the research of supervised learning and unsupervised ML
problems. In the present situation, KNN is the most needed ML algorithm. KNN algorithm stores the dataset at the raining phase and when
the algorithm gets the new data, then it classifies that data into category which is more similar to the new data. KNN algorithm can be used
for regression as well as for classification.

C. Machine Learning-based Diabetes Prediction Techniques

There are very popular ML techniques for predicting different health related issues in medical applications. Many scientists have tried to develop diabetes
prediction systems using various machine learning techniques. Some of the research in diabetes detection is mentioned in this content. At the start, the
ML algorithm based on neural network using the PIMA dataset was used for the estimation of diabetes (US Department of Health and Human Services,
2020). Currently, many diabetes prediction models using neural networks had been developed (Yang & Wang, 2020; Zhou et al., 2020). Omar and
Eman(S.Soliman&AboElhamd, 2014) introduced a technique for type 2 diabetes. For prediction a hybrid method of LS-SVM (Least Squares SVM) and
MPSO (Modified Particle Swarm Optimization) was used.

Sridar and Shanthi (M.E. & M.E., 2014) introduced a diabetes prediction system by implementing Apriori and a backpropagation algorithm. In this
system, the medical data records are taken from PIMA. In this study, Backpropagation achieved an accuracy of 83.5%, Apriori algorithm achieved an
accuracy of 71.2% and by combining Apriori and backpropagation algorithm an accuracy of 91.2% were achieved.
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Daghestani and Alshammari (Daghistani&Alshammari, 2020) had complete study on RF and logistic regression ML algorithm-based diabetes detection.
From the Saudi Arabia region; the data for this model is been considered. Many performance criteria were calculated; and for validation 10 fold cross-
validation method had been used.

1V. Motivation And Aim

The Hyperglycemia (high blood sugar) condition is major health issue which causes various serious ramification. According to World Health
Organization, 1.4 million populations gets affected by diabetes every year, and half of the population remains undetected. Time to time prediction is very
important thing that helps to take on time treatment so that future consequences can be avoided. Consequently by considering the condition of diabetes,
several diabetes detections in reference to the ML algorithms are developed.

Application of new ML techniques is required but without the understanding of the existing problems and the limits in previous diabetes detection, the
advancement is impossible. In the latest research, the new ML algorithms are giving performance than the existing applications. Survey of diabetes
prediction report that, the prediction is made using Machine Learning -based neural network methods.

The main aim of our application is to develop a system that predicts the diabetes with better accuracy. In this system the ML algorithms are used to
classify diabetes patients. The classification accuracy is achieved by the classifying diabetes patients. The aim of introducing a diabetes prediction system
is to shift from high precision to high reliability for real time applications(system).

A. Figures and Tables
1) Use case diagram of Diabetes Report Analyzer:

The Use case diagram is used to identify the interaction between system and actors. Our system have 3 actors such as — Admin, Doctor and Patient. These
three interact with their own use-cases. Below mention is use-case diagram:-
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2) Data Flow Diagram (Level 0)
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