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Abstract— Diabetes is a common but serious chronic 

disease. Nearly 8% of Americans who are aged 65 and 

older(about 10.9 million)suffer from this deadly disease. 

Self-management of this disease is possible, yet the older 

population lack knowledge, have denial and often lack 

motivation to do so. The data mining techniques can be 

successfully used for the classification of patients suffering 

from diabetes. The classification can be done to find out 

categories such as not detected, initial stage, middle stage 

and advanced stage of diabetes. This study has undertaken 

only two class based classification of positive (diabetes 

detected) and negative (diabetes not detected) class. Most of 

the work related to machine learning in the domain of 

diabetes diagnosis is concentrated on the study of the Pima 

Indian Diabetes dataset in the UCI repository. data sets 

which is available as an open source. In this particular work 

different approaches have been proposed for the 

classification of subjects into two classes namely: Diabetic 

& Non-diabetic. Neural network as classifier and Principle 

component analysis as dimension reduction technique. 
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I. INTRODUCTION 

Diabetes mellitus is a metabolic disorder in which insulin, a 

kind of hormone which promotes the uptake of glucose into 

cells, cannot properly perform its role. People with diabetes 

cannot produce enough insulin that is required to convert 

sugar, starches and other food into energy needed for daily 

life. Diabetes Mellitus is so far an incurable disease 

affecting million of people worldwide. Approximately 177 

million people have diabetes, and this number is expected to 

increase to 300 million by the year 2025 [1].Scientists are 

focusing on developing a manifold of new techniques and 

feasible instrumentation to offer wearable solutions and 

improve the life of patients. The patient is totally dependent 

on an external source of insulin to be infused at an 

appropriate rate to maintain blood glucose level. The blood 

glucose level should be controlled within the range of 60-

120mg/dl . Diabetics are at increased risks for developing 

chronic complications such as heart attacks, strokes, kidney 

failure, blindness and amputations. The majority of diabetic 

population is classified as Type-I or Type-II. The former is 

insulin dependent which accounts for 5-10% of the diabetic 

population whereas the latter is a non-insulin dependent 

diabetes mellitus, which accounts for 90-95% for the 

diabetic population [1]. 

In this paper neural network as classifier with 

Principle component analysis are implemented for the 

forecasting of Diabetes and concluded with best forecasting 

techniques which has maximum accuracy. Implemented 

techniques 

 

 

1) Neural Network 

2) Neural Network with Principle Component 

Analysis. 

II. RELATED WORK 

A. Artificial Neural Network: 

There is no universally accepted definition of neural 

network, in [6] neural network is a massively parallel 

distributed processor that has a natural propensity for storing 

experimental knowledge and making it available for use, it 

resembles brain in two ways i) knowledge is acquired by the 

network through learning process and ii) Interneuron 

connection strengths known as synaptic weights are used to 

store the knowledge. In our work, neural network has been 

used as a parameterized computational non-linear algorithm 

for diabetes data processing. Learning in NN means a 

dynamic process which modifies the weights of the network 

in some desirable way. The learning mechanism adopted by 

us is supervised and based on back propagation algorithm as 

it is the most commonly used and simplest feed forward 

ANNs. 

B. The Data Set: 

The Pima Indian Diabetes is a collection of medical 

diagnostic report of 768 examples from a population living 

near Phoenix, Arizona, USA. The sample consist of 

examples with 8 attribute values and one of the two possible 

outcomes, namely whether the patient is tested positive for 

diabetes or not.That eight attributes are: 

1) Number of times pregnant. 

2) Plasma glucose concentration a 2 h in an oral 

glucose tolerance test. 

3) Diastolic blood pressure(mm Hg). 

4) Tricepes skin fold thickness(mm). 

5) 2-h serum insulin(mm U/ml). 

6) Body mass index. 

7) Diabetes Pedigree function. 

8) Age(year). 

C. Principle Component Analysis: 

Principal components analysis is a technique used to 

emphasize variation and bring out strong patterns in dataset. 

it often used to make data set easy to explore and visualize. 

PCA is quantitatively rigorous method for achieving this 

simplification. The method generates a new set of variables, 

called principal components. Each principal component is a 

linear combination of the original variables. we can simplify 

the problem by replacing a group of variable with single 

new variable. 

In this work MATLAB software is used to deriving 

the principle components. Eight Parameter are given as 

input and then it eliminates those components that 

contributes the least to variation in the dataset. 
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D. Cross Validation 

Cross validation techniques are used in the field of machine 

learning in order to determine how accurately a learning 

algorithm will be able to predict the data that it was not 

trained on. It is mainly used in settings where the goal is 

prediction, and one wants to estimate how accurately a 

predictive model will perform in practice. One round of 

cross-validation involves partitioning a sample of data into 

complementary subsets, performing the analysis on one 

subset (called the training set), and validating the analysis 

on the other subset (called the validation set or testing set). 

To reduce variability, multiple rounds of cross-validation 

are performed using different partitions, and the validation 

results are averaged over the rounds .so k fold cross 

validation is used and its advantages is that all the examples 

in dataset are eventually  used for both  training and testing.   

E. Back Propagation Algorithm 

The Training of neural network was accomplished using the 

Variable Learning Rate Back propagation algorithm. Mean 

Squared error performance function was used to measure the 

network performance at end of each epoch , also learning 

function was used along with back propagation. That mean 

square error is propagate back to network as input so 

according to it next input get change. For training and 

testing different learning function are used in this work. 

III. IMPLEMENTATION AND RESULTS 

After the network has been designed training and testing are 

the two important phases of the data processing using ANN 

technique. The training or learning of the designed neural 

network has been carried out using back propagation and 

gradient descent algorithm for updating the weights. No 

standard neural network software was used for 

implementation of the algorithm, rather it was coded using 

basic MATLAB.[6]. 

 The training and testing procedures can be 

undertaken separately by different programs but in this 

particular work, one common program is design which is 

used for both training and testing. For this purpose the 

algorithm has been divided into two parts: the first part is 

concerned with the training of data and in the second phase 

the testing is performed on independent data using post 

regression analysis. Here too cross validation was performed 

for testing the accuracy of  the system  as  in  the  previous  

case.  As  10-fold  cross  validation approach was to be 

implemented, the dataset was divided into 10 parts as 

previously. For each experiment the program was run 

separately and the average of all the error values was 

considered as the overall accuracy of the system. 

 The training performance of the neural network 

with full dataset is shown in figure 1. This is done in order 

to find out the best configuration for the network, in terms 

of the number of hidden layers, number of epochs, 

momentum constant, type of leaning algorithm to be used, 

so that the error can be brought down to a minimum possible 

value. 

 
Fig. 1: Training Performance Of Neural Network. 

The Cross Validation Results For Neural Networks 

Are Illustrated In Figure.2 

 
Fig. 2: One Example of Cross Validation Is Apply  On 

Neural Network 

 
Fig. 3: Training Performance of Neural Network with PCA. 

Analysis of network  gives us the result that there is 

a noted increase in the accuracy of the classifier after using 

it along with PCA. he results show that 463 non-diabetic and 

232 diabetic cases were classified correctly. So, in all a total 

of 695 out of 768 samples were classified correctly which 

means a classification accuracy of 90.59% was achieved. 

IV. CONCLUSION 

The diabetes patients were classified using data mining 

techniques by using medical data records with different rule 

learning algorithms. The main aim of this paper was to 

apply the classification techniques as simple as possible 

with better learning algorithm with expectation of superior 

results and raster response times. we examine neural 

network with PCA gives better accuracy as compare to other 

classifier .Neural  Network  classified diabetic and non 
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diabetic data when the used of  principle  component 

analysis as dimension reduction technique. also improve the 

accuracy of classifier. 
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