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Abstract :  Analyze different parameters of patient .Heart disease and high blood pressure is deadly disease that large 

population of people around the world suffers from .When considering death rates and large number of people who suffers from 

heart disease. Traditional way of diagnosis is not sufficient for such an illness. Developing a medical diagnosis system based on 

machine learning for prediction of heart disease provides more accurate diagnosis than traditional way. A heart disease prediction 

system which uses artificial neural network backpropogation algorithm is proposed. various cinical features were used as input for 

the neural network and then the neural network was trained with backpropogation algorithm to predict absence or presence of 

heart disease with accuracy of 97%.also we will provide notification to the doctor, nurse and any medical staff on their handset 

 

IndexTerms - -Heart disease, artificial neural network, Cleveland database, backpropogation algorithm, multilayer 

perceptron, machine learning. 

I. INTRODUCTION 

 

 

Peoples who suffer from the heart disease is the one of the killer disease according to world health organization (WHO) statistics. 

Predicting symptoms of heart disease early plays a crucial role for the treatment. If heart condition of the patients could be 

predicted before, lots of patient deaths would prevented and also a more accurate and efficient treatment way could be provided. 

Developing a medical diagnosis system regarding machine learning for prediction of heart disease provides more accurate 

diagnosis than traditional way and reduces cost of treatment. Predicting the heart disease by an automated medical diagnosis 

system based on machine learning is proposed to satisfy this need. Backpropogation algorithm which is commonly used artificial 

neural Network learning methodology, we used number of assumption of predicting the heart disease. 

 

 II. Related Work 
A.Artificial Neural Network(ANN) takes an inspiration from human brain which has incredible processing ability because of 

having webs of interconnected neurons. The problem which are not linearly separable problem should be solved by multilayer 

perceptron neural network. The designed ANN has three layers: namely an input layer, an output layer and hidden layer. 

 
 

 
Fig 1.ANN architecture 

 

2.1 Input layer was designed to contain 13 neurons. Number of neurons was decided to be equal to the numerous of attributes in 

the data set. 

b.Hidden layer was designed to contain 3 neurons. This number was decided as a startup point. The number was changed 

increasing one by one until it reached to the neurons of hidden layer should be the mean of the numerous of the neurons of hidden 

layer should be the mean of the numerous of the neurons of input layer and output layers. 

c. Output layer was designed to contain 2 neurons. The designed NN is a classifier going running in machine mode which means 

returning a class label (e.g., "Disease presence"/"Disease Absence"). Deciding 2 neurons is based on idea that the output layer 

consist one node per class label in model. 

2.2. Backpropogation Algorithm: 

Backpropogation algorithm (BA) is the most usually used ANN learning technique. The steps of the algorithm are listed below: 

 All network weights are initialized to minimum random numbers. 

 Training data is received as input and output is calculated for each unit with equation below known as sigmoid function: 

O=o(w || x)        o(y)=1/1+e^-y……………..(1) 
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    Where w is a vector of unit weight values and x is    

   vector of network input values.  

 Then error computational step is started. BP algorithms works as follows: Error signal(σ ) which is calculated for each 

network output is propogated to all neurons in the network as input. 

 Error term Sigma h is calculated for each network. output is propagation  unit k  using  following  equation:     

Sigma hOh (1-oh) ∑wkh Sigma k  

 

 
 

    where Wkh denotes network weight from hidden unit h to output unit k.    

• Each network weight is updated where 

Wijwij+Delta wji where delta Wij=n sigma j*xij 

 

      where  ή is learning rate and denotes the input from unit i   into unit  j.  Backpropagation Algorithm was used for the proposed 

system as learning algorithm. 13 of the attributes of Cleveland dataset was used as input data for the designed neural  network. 

The dataset was split into three parts: training, testing  and validation. Then training was done with Backpropagation Algorithm. 

 

 2.3. Performance Evaluation: 

             The progress of the proposed system was computed by different metrics like accuracy, precision, recall. Accuracy is 

computed dividing number of predictions which are correct by number of all predictions. The obtained result is multiplied by 

hundred  to get value as percentage. 

 

Accuracy= (TP+TN) / (TP+TN+FP+FN) 

 

 

      Where TP, TN, FP, and FN demonstrate in order of the no. of true positives, true negatives, false +ve and -ve. TP 

demonstrates the number of instances which are sick and diagnosed accurately. FP demonstrates the no. of instances which are 

healthy and diagnosed wrongly are they are sick. FN demonstrates the no. of instances which are sick but the instances are 

diagnosed wrongly. TN contains a number of instances which are healthy and the instances are diagnosed accurately. Precision 

denotes the ratio of the instances that are predicted as having heart disease actually have heart disease. 

 

Precision =TP/(TP+FP) 

 

     Recall denotes the proportion of the instance that are actually have heart diseases are predicted as having heart disease. 

Recall=TP/(TP+FN) 

       Accuracy, recall and precision were decided to express success of predicting heart disease system. Using  only accuracy can 

be sometimes misleading.  

      Sometimes selecting a model in  which has lower accuracy is desirable , because it provides more about robust predictor  for 

the problem . All predictions can be predicted as the value of majority class by model, when problem domain has a large class 

imbalance. This model is not useful when considered problem domain. This is referred to namely Accuracy Paradox. For such 

problems classifiers should be evaluated with additional measures. 

      To improve performance, dimensionality reduction with Principal Component Analysis (PCA) was done by reducing number 

of neurons of the input layer from 13 neurons to 8 neurons . The results which are obtained by changing hidden layer size with 

reduced dimensionality are seen in table A below. 

 
 

 

 

   III. DATA MINING TECHNIQUES 

Data mining techniques are used to in order to learn, analyze and extract medical using many different algorithms in order to 

discover unknown patterns. Researchers data mining techniques for the  analyze of many diseases such as heart disease, diabetes, 

stroke and cancer and many data mining techniques have been used in the diagnosis of heart disease with good accuracy.  

Researchers have been applying different data mining techniques such as naïve Bayes, neural network, decision tree, bagging, 
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kernel density, and support vector machine for prediction and diagnosis of heart diseases. On of the systems uses neural based 

learning classifier for classifying data mining tasks showed that neural based learning classifier system performs equivalently to 

supervise learning classifier. IEHPS intelligent and effective heart attack prediction system was built using data mining and neural 

networks and it proposed extracting significant patterns for heart disease  prediction using K-means clustering and used MAFIA 

algorithm to mine the frequent patterns. Polateral developed system using hybrid fuzzy and K-nearest neighbor approach for the 

prediction of heart disease, which had 87% accuracy in diagnosis. After that we will provide notification to the doctor, nurse about 

heart condition of patient on to their mobile. After all this record doctor will be monitor health of patient this is smart way to 

analyze patient health condition. This project very much important in rural and urban area. 

  

IV.METHODOLOGY 

 
Fig 2. Flow chart of RBF 

i Step 1 is collection of heart disease patient and the medicines provided by the doctor. The detailed information about the 

prescribed by the doctor is the output. 

ii In step 2 , we have converted the symptoms of heart disease and medicine prescribed by the doctor is converted in to binary form 

i.e. either 1 or 0.  If the symptom or medicine is present means it is 1 and if the symptoms are absent it is 0. Each numeric data is 

presented with one digit only i.e. either 0 or 1. 

iii Step 3 is train RBF, we set up the RBF parameters including input, hidden and output layer neuron number, learning cycles and 

so forth. 

iv Step 4, we apply testing data to evaluate the performance of the trained RBF. 

v In step 5, medicines prescribed by the for the heart disease patient.  

       The data is collected from Civil hospital   , Nashik while heart specialist examining the patients. The symptoms and 

information about patients details like Previous History(p1), present history(p2), Personnel History(p3), Physical Level  

examination(p4), Cardio vascular system(CVS) , Respiratory Rate(RS), Per Abdomen(PA) , Central nervous system(CVS), ECG 

and Blood Investigation(BI). The main point is ECG from which patient can easily diagnose whether the patient is having heart 

problem or not. All 200 patients’ data collected regarding heart disease and the data are prepared in different Excel sheets which 

contains codes of each individual disease, history and symptoms. In one excel file 13 sub-sheets are taken for each field of  

information such as for Previous History(p1), for Present History the second sub-sheet and the name is given(p2), for Personnel 

History(p3)  the third sub-sheet is taken, like this data collection has 13 different sub-sheets for different  fields. All the fields are 

taken under the supervision of the cardiologist. The code is given to each symptoms, physical level examination parameter or 

diseases in each sub-sheet for experimental work. On this data some pre-processing i.e. normalization, coding and decoding 

methods are applied for the expected output. 

       The previous history has represented with 1 to 18 different diseases of total 300 heart patients and represents the codes 

respectively from 1to 18.  The code 1 which represents Hypertension, code 2 represents Diabetes Mellitus like this it contains 18 

different diseases which have codes from 1 to 18.  The present history and the symptoms present in p2 are presented by codes.  The 

code 1which represents Chest Pain/ Discomfort, code 2 represents Retrosternal pain like this it contains 29 different symptoms is 

defined by its corresponding code. Like this we have different  10 sheets, sheet 3 contains personnel history which contains 4 

codes,  sheet 4 contains physical examination which contains 25 codes , sheet 5 contains 8 codes . In sheet 11 all the medicines 

names long with their codes i.e. MID which is prescribed by the doctor to the patient. The medicine contains 52 different medicines  

300 stages of the heart disease patient.On a Android phone doctor and nurse will see heart condition of patient.also web base 

application will generated.. 
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Fig 3. Typical E-health Monitoring System 

 

         Clinical Features                     Description  

                Age                Age  

                Ca   Number of major vessels (0-3)  colored by fluoroscopy  

                Chol(mg/dl)  Serum cholesterol  

                 Cp  Chest pain type  

               Exang  Exercise induced angina  

              Fbs  Fasting blood sugar  

             Oldpeak  ST depression induced by exerciser elative to rest  

             Restecg  Resting electrocardiographic results  

                Sex  Gender  

              Slope  The slope of the peak exercise ST  segment  

             Thal  3=normal ; 6 = fixed defect; 7= reversible defect  

            Thalach  Maximum heart rate achieved  

          Trestbps(mmHg)  Resting Blood Pressure  

 

Table 1.Clinical features and descriptions 

 

 

 

V. CONCLUSION 

The proposed heart disease predictive system has been designed as a many layer perceptron neural network. It was  

Trained with backpropogation algorithm in order to predict whether heart disease present or not in the patient . There are a lot of 

studies on prediction of heart disease. Results of these studies vary up to almost accuracy of 100% . The proposed system gives 

97% accuracy rates which means a very good rate according to related studies on this field . As further study, the proposed 

methodology can be enhanced as a hybrid model with other classification algorithms in order to obtain more accurate diagnosis 

for heart disese. 
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