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Abstract— The healthcare industry is inflicted with the plethora 
of patient data which is being supplemented each day manifold. 
Researchers have been continually using this data to help the 
healthcare industry improve upon the way major diseases could be 
handled. They are even working upon the way the patients could 
be informed timely of the symptoms that could avoid the major 
hazards related to them. Diabetes is one such disease that is 
growing at an alarming rate today. In fact, it can inflict numerous 
severe damages; blurred vision, myopia, burning extremities, 
kidney and heart failure. It occurs when sugar levels reach a 
certain threshold, or the human body cannot contain enough 
insulin to regulate the threshold. Therefore, patients affected by 
Diabetes must be informed so that proper treatments can be taken 
to control Diabetes. For this reason, early prediction and 
classification of Diabetes are significant. This work makes use of 
Machine Learning algorithms to improve the accuracy of 
prediction of the Diabetes. A dataset obtained as an output of 
K-Mean Clustering Algorithm was fed to an ensemble model with 
principal component analysis and K-means clustering. Our 
ensemble method produced only eight incorrectly classified 
instances, which was lowest compared to other methods. The 
experiments also showed that ensemble classifier models 
performed better than the base classifiers alone. Its result was 
compared with the same Dataset being applied on specific 
methods like random forest, Support Vector Machine, Decision 
Tree, Multilayer perceptron, and Naïve Bayes classification 
methods. All methods were run using 10k fold cross-validation.  
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I. INTRODUCTION  

Prediabetes is a disorder in which the amount of blood 
glucose is sufficiently high to be classified as Diabetes, but 
not as extreme as usual. The pancreas insulin-producing cells 
of the body have a type of type-1 Diabetes, which eventually 
kills over 90 percent of them. For all people with Diabetes, 
just approximately 5 or 10 percent have Type 1. [1]. The 
chance of having type 2 diabetes is increased for those with 
African, Hispanic, American Indian, and Mexican, or Latino 
American ancestry who reside in the USA. Diabetes may 
cause permanent tissue harm and dysfunction, particularly 
eyes, kidneys, ears, blood vessels, and nerves. Diabetes can 
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be classified into Type 1 diabetes (T1D) and Type 2 diabetes 
(T2D). Type 1 diabetes patients are usually younger, often 
under 30. Typical health signs include elevated hunger, 
repeated urination, and excessive blood pressure. A form of 
Diabetes cannot be treated successfully with oral medications 
alone, so patients require insulin therapy. Type 2 diabetes is 
prevalent in middle-aged and elderly persons, frequently 
combined with obesity, hypertension, dyslipidaemia, 
arteriosclerosis, and other diseases. Recently, various 
algorithms have been used to forecast Diabetes, including 
conventional machine learning [9], such as support vector 
machine (SVM), decision tree (DT), technical regression, etc. 
Researchers [4] separated Diabetes patients from average 
persons by utilizing PCA and neuro-fuzzy inference. [15] 
used quantum particle swarm optimization (QPSO) algorithm 
and weighted least squares supporting vector 
machine(WLS-SVM) to predict type 2 diabetes [7] proposed 
a diabetes prediction system, called LDA-MWSVM. The 
writers used Linear Discriminant Analysis (LDA) to minimize 
measurements and isolate the functions. [6] Built prediction 
models based on logistic regression for different Type 2 
diabetes prediction onsets to deal with high-dimensional 
datasets. [10] Concentrated on glucose and used support 
vector regression (SVR) to model diabetes as a multivariate 
regression issue. However, more and more experiments used 
fixed approaches to increase precision [9]. [11] Suggested a 
modern ensemble strategy, called rotation wood, 
incorporating 30 methods of machine learning. Han et al. 
(2015) suggested a machine learning approach that modified 
predictive principles for SVM. We study the ensemble 
algorithm with Principle component analysis, and K means 
clustering for predicting Diabetes and Dataset 
classification.
 

II. LITERATURE REVIEW 

Ensemble methods are statistical and computational learning 
procedures. They are in sync with the human social learning 
of trying different opinions before making any final decision. 
Sets of learning machines are used to combine choices and 
provide more robust and accurate predictions on controlled 
and unattended learning problems [3, 4]. There is no single, 
theoretically sound explanation for classifier ensemble 
methods [4]. The Machine Learning approach suggested by 
[5], changing the SVM rules for prediction. Comparison 
analysis between Naïve Bayes, Decision Tree and K-NN 
algorithms has been performed. The decision tree was simple, 
and the methods together are statistical and computational 
learning procedures that reminisce about acts of human social 
learning before making a final 
decision to seek different 
opinions.  
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There have recently been various algorithms for predicting 
Diabetes, including the standard learning method [9], for 
example, the vector support system (SVM), decision machine 
( SVM), Logistic regression, Decision Tree (DT), etc.[4], 
using the critical component analysis ( PCA) and fuzzy neuro 
inference, have separated Diabetes from healthy people. 
[5] have suggested a diabetes prediction method, called 
LDA-MWSVM, to prevent quantum particulate swarm 
optimizing algorithms and weighted least squares supporting 
the vector system (WLS-SVM) for the prediction of type 2 
diabetes.  
The authors have used this method to reduce dimensions and 
extract features with Linear Discriminant Analysis (LDA). [6] 
have developed logistically regressive prediction models for 
various types of type 2 diabetes predictions to deal with the 
high-dimensional datasets. Besides, more and more research 
has used ensemble approaches to improve accurately [7]. [8] 
focused on glucose and used vector regression ( SVR) as a 
multivariate problem regression to predict Diabetes. [9] 
suggested a new ensemble approach incorporating 30 
methods of auto-learning, namely, rotational forest. [10] 
suggested that the Machine Learning approach, changing the 
SVM rules for easy-to-interpret, fell short on two accounts, 
i.e., the target needed to have discrete values. Secondly, it 
suffers if there are many complex interactions between 
relevant attributes. The merits of the Naïve Bayes algorithm 
being an intuitive technique was that there was no need to set 
values of parameters before proceeding. The probabilities 
returned by this algorithm can be easily applied to further 
experiments or analyses. Its learning rate is fast, as it starts 
classifying with few datasets. It is also computationally fast 
when making decisions. The only drawback contrasting with 
the advantages is its assumption of class conditional 
independence[16] proposed intelligible support vector 
machines for diagnosis of diabetes mellitus, etc. The 
classifiers should be used for diabetes prediction, and they are 
recommended to improve them through the production of 
hybrid models [17]. In short, deep learning can extract useful 
data from EHRs by studying features related to diabetes 
outcomes in comparison with traditional machine learning 
models, and therefore helps to target people who are likely to 
develop the disease in order for them to change their way of 
life [18] A significant number of filter-based filtering 
techniques, such as SVM, gain ratio, data benefit and 
Decision tree were found in the literature. The key issues with 
a filter-based collection of features were (i) the bulk of the 
features do not accept consistency, (ii) the limitation of a 
particular filter-based system in the chosen function subset 
and (iii) poor prediction accuracy during classification. To 
solve these challenges, an Ensemble method with Principle 
component analysis and K-means clustering is used, which 
increases classification prediction accuracy. 

III. MATERIALS AND METHODS 

A. Data 

Data acquisition from different sources is always raw data that 
may contain mistakes, outliers, or missing values. This data 
has to be preprocessed. There are various means and 
strategies to deal with different problem areas. These could be 
utilizing data cleaning, decertification, and data 
transformation to allow the use of those sets in the data mining 

process [11]. The data preparation alone is estimated to 
account for 60% of the entire data mining operation's 
expansion. The Dataset used for this analysis is 'Diabetes 
Dataset for Pima Indians.' This Dataset contains 768 
instances, and each instance contains eight input (X1 to X8) 
attributes and an output (Y) attribute. 

B. Classification 

The Dataset contained some incomplete details, one of the 
key drawbacks. In WEKA 3.8 (Waikato Setting for 
Knowledge), two well-liked and useful functions were used to 
manage the problem. The ‘ReplaceMissingValue’ function 

was used to substitute missing data from the Dataset at first. 
For each nominal and numeric attribute, this feature combines 
all missed details with modes [12]. Another feature named 
Randomize was used that does not significantly affect the 
overall output by replacing the missed area. 

C. Design 

 

 
 

Fig 1. Flowchart for Prediction of Diabetes using Ensemble 
Machine Learning Algorithm 

 
This above model in Fig 1 shows the proposed flowchart 
where the primary process of dataset standardization and 
classification is done. The principal component analysis 
(PCA), while preserving trends and patterns, simplifies the 
dynamics of extensive dimensional results. It is done by 
turning details into function summaries in fewer dimensions. 
High dimensional results are very popular in biological 
science and occur when many characteristics are calculated 
per sample, including the expression of several genes. That 
form of data poses a variety of problems that PCA mitigates: 
device expenses and an improvement in the error rate due to 
numerous check adjustments as each function is checked for 
accuracy. 

IV. FEATURE SELECTION 

The impetus behind the entire approach to learning was 
recently applied to other areas of computer learning, such as 
the collection of apps. The aim is then to produce more 
reliable performance than a single function selection 
approach by integrating the 
outputs of different feature 
selection models.  
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However, are not only many versions usable, as is the case for 
classification ensembles, but also the different subsets of 
features obtained.  
Function collection sets can be categorized according to a 
number of parameters regarding one or more of the above, but 
the easiest distinction applies to the form of selectors used. 
The ensemble is known as homogenous if the basis selectors 
are all of the same nature; otherwise, the ensemble is 
heterogeneous. 
 

 
 

Fig  2. Ensemble feature selection method. 

A. Principle Component analysis 

The central study of components is primarily a modification 
of the co-ordinate. On an X-axis and a Y-axis, the initial 
details were shown. PCA attempts to rotate these two axes 
with two-dimensional data such that the current X-axis lies in 
the highest data volatility path. PCA includes perpendicular 
axes, because the option of X' decides Y' in two dimensions. 
This new collection of axes, X' and Y', helps you to read the 
transformed data. The first axis is in the direction of most of 
the variation, for more than two dimensions; the second is in 
the direction of the next variation. The independent variable, 
with PCA, is a unit vector that points towards a different 
co-ordinate axis. The axis that displays more variance is the 
axis with the highest value. 

V. MEASUREMENT 

A. K-means Clustering with PCA 

We examine the link between those two commonly used 
methods in this paper. We show that the critical components 
in the K-means clustering system are simply an ongoing 
solution for the cluster participation predictor, i.e., PCA 
dimensional reduction automates data clustering according to 
the ‘Means Objective rule’[20]. The PCA-based data 
reduction is, thus, importantly justified. To characterize the 
results, K-means method uses K simulations, the cluster 
centers. The sum of squared errors is reduced.
 

…………….(1) 
where (P x1, · · ·, xn) = X is the data matrix and mk = i∈Ck xi/nk 
is the centroid of cluster Ck and nk is the number of points in 
Ck. Standard iterative solution to K-means suffers from a 
well-known problem- as iteration proceeds, the solutions are 
trapped in the local minima due to the greedy nature of the 
update algorithm.[18] K-means algorithm automatically 
handles a mixture of categorical and numerical attributes. 
Furthermore, the algorithm automatically normalizes 
numerical attributes when doing distance computations. 

In these two types of data reduction, the PCA plays a crucial 
role in approximating the signal feature vectors of the cluster 
centroids. In summary, it ensures the automatic identification 
of the subspace of the cluster by the PCA dimension reduction 
that the K-means grouping is particularly useful. 

B. Comparison 

 
Table 1: Comparison of various algorithms and their 

comparison on F-measure. 

 
 

Table 3: Comparison of various algorithms and their 
comparison based on recall. 
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Table 2: Comparison of various algorithms and their 
comparison based on precision. 

 
 

Table 4: Comparison of various algorithms and their 
comparison based on ROC 

It experimented in that SVM algorithm, and Proposed 
ensemble method produced similar ROC. The proposed 
ensemble method produced the highest accuracy with 
98.54%, while Naïve Bayes theorem produced the lowest 
accuracy and gave 93.82% accuracy. 
 
Table 5: No. of Instances classified 
 

 
 
Out of 768 instances of Dataset, which we obtained from the 
PIMA India dataset were classified using a given algorithm in 
the above Table 2. It can be seen that Naïve Bayes produced 
517 correct instances and 34 incorrectly. 

VI. CONCLUSION 

This paper proposes a fast and accurate diabetes prediction 
method. For each of the PIMA India datasets, the proposed 
system used 768 instances in 8 attributes. In order to remove 
unwanted data and to speed up processing time, the used data 
are preprocessed. In comparison, the separation of the data set 
into sub-set culminated in an optimal grouping. A function 
description and grouping sections became the subject of the 
proposed program. The ideas of such pieces produce the most 
reliable possible outcomes. The experiment findings 
demonstrated the benefits of utilizing the method algorithms 
by reaching a higher rate of classification than the other 
methods. Non-linear algorithms or a combination of linear or 
non-linear algorithms would be ideal for very complicated 
prediction problems. A notable proportion of people in this 
contemporary world have Diabetes worldwide, and the most 
shocking thing is that most patients do not know this. You do 
not yet know what type of Diabetes you have. If diabetes types 
are identifiable in an early stage and can be treated properly, 
Diabetes may be controlled and cannot be alarmed. Several 
practical experiments have been done to enable people with 
ML to work out the best way for them to anticipate human 
diseases. So, ML can be used to perform this analysis very 
conveniently. Our task was to build the Model with Bagging 
and Stacking produced more accurate results than the existing 
models. There were several drawbacks during the analysis, 
such as restricted data. The most important thing is missing 
Information handled using the WEKA tool with ML 
techniques, instance restriction, and features.  
The study was conducted right, given these limitations. 
However, the trial can also be carried out through other 
advanced ML algorithms, for example, ANFIS and advanced 
ensemble methods which combine the Neural Network, the 
Fuzzy System, etc. with more instances and more attributes. 
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