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Abstract: The performance of computer aided ECG analysis depends on the precise and 
accurate delineation of QRS-complexes. In this we presents an application of Artificial Neural 
Network (ANN), Canny Edge Algorithm as a classifier for detection of QRS-complex in ECG. 
The proposed algorithm is evaluated on manually annotated standard databases such as 
MIT-BIH Arrhythmia database. For this work, we used Neural Network to reduce false 
detection caused by interference present in ECG signal and further noises and also 
inconsistent data in ECG image. Using the implemented Canny edge for features extraction 
and as an enhancement tool for ECG images. Although Back propagation algorithm builds a 
model that gives the correct information about the patient whether it is normal or 
abnormal. These results clearly establishes a system that help to easily identify whether the 
patient is normal or abnormal.  
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INTRODUCTION 

A great deal of research has been conducted in the field of biomedical signal processing. A 

number of biomedical signals are recorded and used for patient monitoring or diagnostic 

purposes. The electrocardiogram (ECG) plays a key role in patient monitoring and diagnosis. An 

electrocardiogram is use to monitor your heart .Each beat of your heart is triggered by an 

electrical impulse normally generated from special cell in the upper right chamber of your 

heart. An electrocardiogram is also called as ECG or EKG record electrical signals as the travel 

through heart. Our project is basically design on the ECG on which we are perform the action 

such that to determine the given ECG image will be normal or abnormal. To recover such type 

of problem and to find the ECG of any type of person is normal or abnormal. 

Artificial neural networks 

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 dendrites or 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 signal might be sent to another synapse, 

and might activate other neurons. The complexity of real neurons is highly abstracted when 

modelling 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 information. The 

higher a weight of an artificial neuron is, the stronger the input which is multiplied by it will be. 

Weights can also be negative, so we can say that the signal is inhibited by the negative weight. 

Depending on the weights, the computation of the neuron will be different. By adjusting the 

weights of an artificial neuron we can obtain the output we want for specific inputs. But when 

we have an ANN of hundreds or thousands of neurons, it would be quite complicated to find by 

hand all the necessary weights. But we can find algorithms which can adjust the weights of the 

ANN in order to obtain the desired output from the network. This process of adjusting the 

weights is called learning or training [1]. 
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The Back propagation Algorithm 

The backpropagation algorithm (Rumelhart and McClelland, 1986) is used in layered feed-

forward ANNs. This means that the artificial neurons are organized in layers, and send their 

signals “forward”, and then the errors are propagated backwards. The network receives inputs 

by neurons in the input layer, and the output of the network is given by the neurons on an 

output layer. There may be one or more intermediate hidden layers. The backpropagation 

algorithm uses supervised learning, which means that we provide the algorithm with examples 

of the inputs and outputs we want the network to compute, and then the error (difference 

between actual and expected results) is calculated. The idea of the backpropagation algorithm 

is to reduce this error, until the ANN learns the training data. The training begins with random 

weights, and the goal is to adjust them so that the error will be minimal. The activation function 

of the artificial neurons in ANNs implementing the i backpropagation algorithm is a weighted 

sum (the sum of the inputs x multiplied by their ji respective weights w): 

Principal Component Analysis (PCA) 

PCA is a statically procedure that use an orthogonal transformation to convert a set of 

observation possibly  correlated variable into a set of values of linearly uncorrelated variable 

called principal component the no of principal component is less than the number of original 

variable [2]. 

Canny Edge Detector  

The canny edge dector is an edge detection operator that uses a multistage algorithm to detect 

a wide range of edges in image.  

II. PROBLEM RELATED TO ECG SIGNAL 

Generally so many biomedical signal are weak signal and many type of disturbance appear due 

to interfaces of unwanted signal. This will lead to the in proper out of the machine. Although 

very few hospital contain the equipment to analysis the image. At some time the environment 

accomuted ECG signal. 

III. PROPOSED WORK 

In our proposed work we want to give a proper and accurate information about the ECG image 

for that purpose we used some algorithm and on the basic of algorithm we developed. 
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An application that give the directly give a result whether it is the normal or abnormal. And we 

also create Artificial neural network by using some algorithm that are disuss in introduction.   

 

                                                 
                                                                                            

 

 

                 

 

 

 

 

 

                                                                                                                                        

Fig: Basic design of proposed work 

IV. IMPLEMENTED WORK 

The described work is implemented with help of matlab. First we show the snapshot in which 

we browse the image after we click in select ecg image in that textbox we can add the name of 

particular image                                                                                                                                                                                                                                                                                                      

 

Fig 1: Browse the image 

      Pre-processing 

re 

    Feature Extraction 

    Feature Selection 

         Classification 

Normal Abnormal

almal 

      Source Image 



Research Article                             Impact Factor: 4.226                                   ISSN: 2319-507X                                                                                                     
Raj Chalse, IJPRET, 2016; Volume 4 (9): 445-451                                                              IJPRET 
 

 
 

Available Online at www.ijpret.com 
 
 

449 

2. The next snapshot represent the selection of image from any file then click on the open and 

select the image from that particular file.                                                                                       

 

Fig 2: Select the image 

3. The next snap shot represent the processing page after clicking the start processing button 

we get image which we got in negative form.                                                                                                   

 

Fig 3: Start Preprocessing 

4. After start processing the feature extraction will be start in this we extract feture of image 

after we click in the feature extraction ECG image should run successfully                                                                                     

 

Fig 4: Feature Extraction 
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5. After successful feature extraction we get popup window that window display the current 

message the message in the form of “feature successfully”. Then click on ok button this ecg 

image should be save in the db_feature. mat file of feature extraction now the database in the 

from of binary format                

 

Fig 5: Feature Extracted Successfully 

7. After applying the non collinear PCA we get the result whether the image is normal or 

abnormal.           

 

Fig 6: Getting Result 

CONCLUSION 

The implementation of algorithm above will results a report including patient’s data and 

accurate heart rate calculation. In this section, the results of algorithm for each image 

processing techniques were shown. First of all, the selected ECG image was initially loaded into 

the software through computerized algorithms. An efficient method for extraction and 

digitization of ECG signal from various sources such as thermal ECG printouts, scanned ECG and 

captured ECG images from devices is proposed. 

Now we apply the non-linear pca algorithm in this process we get the ouput window show the 

message “please wait” and at the file we get result.     
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