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Abstract— Heart disease prediction is complicated task in the field of medical sciences. There arises a need to develop a 
decision making system for detecting heart disease of a patient. In this project, we propose efficient ANN algorithm and 
improved K-means for heart disease prediction. Heart disease cannot be observed with a eye and comes directly when its 
limitations are reached. Bad decisions would cause death of a patient which affects the hospital reputation. To achieve a 
correct and cost effective treatment computer-based and decision making systems can be developed to make good decision. 
The main objective of this project is to develop a system which can determine and extract hidden knowledge related with 
heart disease from a past heart disease record. It detects heart disease and thus helps medical practitioners to make accurate 
clinical decisions which traditional decision making systems were not able to. This gives efficient treatments, it can help to 
reduce the treatments cost.  
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I. INTRODUCTION 
 
Heart disease is one of the common causes of death in 
India. In 2003 approx. 17.3 million people died all 
over the globe and out of this, 10 million were only 
due to the coronary heart disease. Along without 
changing lifestyle there are many factors such as 
smoking, alcohol, high blood pressure, diabetes 
which are responsible for the risk of having a heart 
problem. However, with the recent studies, with the 
introduction of artificial intelligence and medical 
sciences, we can actually help in preventing any such 
kind of diseases. For making a good decision, 
machine learning helps in extracting related data from 
large databases which are available in hospitals. 

There are many types of classification techniques 
such as KNN, decision trees like CART, CHAID,J48, 
ID3algorithm .  
 
All these are weak classifiers which need the help of 
bagging and boosting techniques to improve their 
performances. In this project, various types of 
techniques which have been applied in the prediction 
of heart diseases or classification has been discussed 
and a proposed methodology of hybrid technique has 
been given which can be implemented in future to 
have an accuracy of almost 100% or with least error 
 
II. SYSTEM ARCHITECTURE 

 

 
Fig 1.System Architecture
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In this architecture system, 
1) Admin first load the data set 
2) Manage dataset 
3) View dataset 
4) Apply improved k means algorithm 
5) Normalize dataset for ANN 
6) Train dataset using ANN 
7) Wait for data 
8) Test data 
9) ANN parameter received 
10) Apply ANN for Detection 
11) Send result to client 
1) Client does registration 
2) Login 
3) Enter query for single and multiple entries 
4) Send query to server 
5) Wait for result 
6) Views the  output 
Basically system architecture is divided into four 
modules, they are as follows:- 
 
Module1: Import Dataset 
Input: Registration of user  information  &  
uploading of  file. 
Output: Registered user & uploaded file. 
 
Module 2: Apply Clustering 
Input:  CSV file. 
Output: clustered data. 
 
Module 3: TrainingDataset 
Input: CSV file. 
Output: Trained Data. 
 
Module 4: Detection 
Input: Patient Attribute. 
Output: Result Detection. 
 

III. IMPROVED K MEANS ALGORITHM 
 
The improved K-means algorithm which does not 
require number of clusters (K) as input is proposed 
below. In this algorithm two clusters are created 
initially by choosing two initial centroids which are 
farthest apart in the data set. This is done so that in 
the initial step itself we can create two clusters with 
the data members, which are the most dissimilar ones.  
Input: D: The set of n tuples with attributesAl, A2, 
..,Am where m = no. of attributes. All attributes are 
numeric Output: Suitable number of clusters with n 
tuples distributed properly. 
 Method:  

1) Compute sum of the attribute values of each 
tuple (to find the points in the data set which 
are farthest apart) 

2) Take tuples with minimum and maximum 
values of the sum as initial centroids.  

3) Create initial partitions (clusters) using 
Euclidean distance between every tuple and 
the initial centroids.  

4)  Find distance of every tuple from the centroid 
in both the initial partitions. Take d=minimum 
of all distances. (other than zero). 

5) Compute new means (centroids) for the 
partitions created in step 3. 

6) Compute Euclidean distance of every tuple 
from the new means (cluster centers) and find 
the outliers depending on the following 
objective function: If Distance of the tuple 
from the cluster mean<d then not an Outlier. 

7) Compute new centroids of the clusters. 
8) Calculate Euclidean distance of every outlier 

from the new cluster centroids and find the 
outliers not satisfying the objective function in 
step 6.  

9) Let B={Yl,Y2,. .... Yp) be the set of outliers  
obtained in step 8 (value ofk depends on 
number of outliers). 

  10)  Repeat until (B==<D)  
a) Create anew cluster for the setB, by taking  
mean value of its members as centroid. 
b) Find the outliers of this cluster, depending  
on the objective function in step 6.  
c) If no. ofoutliers=pthen  

i) Create a new cluster with one of the 
outliers as its member and test every other 
outlier for the objective function as in step 6.  
ii) Findtheoutliersifany  
d) Calculate the distance of every outlier 
from the centroid of the existing clusters and 
adjust the outliers in the existing which 
satisfy the objective function in step 6. 
 e) B={ZI,Z2 ....Z q}be the new set of 
outliers.(value of q depends on number of 
outliers) 

 
Table 1. Dataset 

 
 

Table 1. Selecting Initial Centroid 

 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-4, Issue-6, Jun.-2016 

Prediction of Heart Disease Using ANN and Data Mining Techniques 
 

37 

1) The tuples marked in red are chosen as initial 
centroids(minimum and maximum value of 
sum). 

2) After calculating the distance of all the tuples 
from the two initial centroids following clusters 
were formed: 

       (1,2 and 2,5 is 1+3) is 4. 
       Cluster 2: The minimum distance between two     
       Tuples (5,8 and 4,9 is 1+1) is 2. 
       Therefore d= 2. 
3)    Now Computing new mean (centroid) for Cluster 

1: (1.5, 3.5) 
4)    There is not outlier in c1usterl according to the       
       Objective function mentioned in step 6 of the     
       algorithm so C1usterl: { (1,2), (2,5)} 
5)    Similarly, Computing new mean (centroid) for    
       Cluster2: (5.33, 6.66) 
6)    Outliers in c1uster2 
       { (2,1O), (8,4), (7,5), (6,4), (4,9)}New Cluster2: 

{ (5,8)} 
7)    Now, the distance of the outliers { (2,1O), (8, 4),      
       (7,5),(6,4),4,9) }is calculated from the centroids 

of  Cluster 1 and cluster 2. The tuple (4,9) fits in 
cluster2  and rest of the tuples were not adjusted     

       either in c1usterl or c1uster2. So Cluster2 is 
again    modified as: Modified Cluster 2  
{ (5,8),(4,9)} 

8)   Therefore, new c1uster3 is created which contain  
remaining outliers: {(2,1O), (8,4), (7,5), (6,4)}. 
Centroid ofCluster3 (5.75,5.75) 

9)  The tuples (7,5) and (6,4) satisfy the objective      
  function in Cluster3. 

New Cluster3 {(7,5),(6,4)} 
Outliers { (2, 10), (8,4)} 

10)  The distance of the above obtained outliers is   
       Calculated from  the centroids of all the three     
       clusters and tuple (8,4) fits m C1uster3. 
       Modified C1uster3 {(7,5), (6,4), (8,4)} 
11). Cluster4 is created with the tuple { (2,10)} 
 

Finally we came out with following 4 clusters 

 
 
IV. ARTIFICIAL NEURAL NETWORK 
ALGORITHM 
 
One type of network sees the nodes as artificial 
neurons. These are called artificial Neural networks 
(ANNs). An artificial neuron is a computational 
Model inspired in the Natural neurons. Natural 
neurons receive signals through synapses located on 
the dendritesor membrane of the neuron. When the 
signals received are strong enough (surpass a certain 
threshold), the neuron is activated and emits a signal 
though the axon. This sign al might be sent to another 
synapse, and might activate other neurons.The 
complexity of real neurons is highly abstracted when 
modeling artificial neurons. These basically consist of 

inputs (like synapses), which are multiplied by 
weights (Strength of the respective signals), and then 
computed by a mathematical function which 
Determines the activation of the neuron. Another 
function (which may be the identity)computes the 
output of the artificial neuron (sometimes in 
dependence of a certain threshold). ANNs combine 
artificial neurons in order to process in- formation. 
It consists of 3 layers 
– input layer, output layer and a hidden layer with 
some 
Interconnecting weights. The output is calculated as a 
function. 
Oj = f(_ WjiXi) 
Where Oj is output neuron 
Xi is input neuron 
Wji is the weight connecting Xi and Oj 
f is sigmoidal function 
Algorithm: 
 

 
 

 
Fig 2 Algorithm for Proposed Methodology 
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CONCLUSION 
 
We proposed efficient ANN algorithm and improved 
K-means for heart disease prediction.this project 
develop a prototype which can determine and extract 
hidden knowledge (patterns and relations) related 
with heart disease from a past heart disease record. It 
solve complex queries for detecting heart disease and 
thus helps medical practitioners to make accurate 
clinical decisions which traditional decision making 
systems were not able to. This gives efficient 
treatments, it help to reduce the treatments cost. 
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