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Abstract - Electrocardiography deals with the recording and study of electrical activity of heart. The electrocardiogram 

gives details of the state of the heart and any disturbance in the heart rhythm can be diagnosed. The automatic generation 

of diagnosis report with ECG image that will be a useful innovation to the medical field. The manipulation of diagnosis 

report with the ECG curve acquires many variations in heartbeat such as irregular, slow, fast and normal. The validation 

of histogram check is performed to rectify the noise from the input image and the image is tuned up. The tuned up image 

with enhancement in quality is performed in perfectly. Then the RGB image is converted to the grayscale using the image 

blending technique for the segmentation process. The Validated ECG sample image has been measured with its height and 

amplitude to measure the abnormalities using XML ontology. An ontological schema is designed to identify the cardiac 

predictions of curves and then it is used to map the ontological schema information with the input image. Then disease 

will be predicted accurately and automatically report will be generated. 

 

Index Terms - Automated ECG Anomalous, Ontology, Validation 

________________________________________________________________________________________________________ 

I.INTRODUCTION 

The ECG analysis is performed by using image processing. Image processing is used to convert an image into digital format and 

it is used to perform various other operations. The modification of digital data is used to improve the image qualities. The 

processing is used to maximizing image quality, sharpness and details of information extraction and further analysis.  The ECG 

technique is implemented with software to perform a various operations like reading and recording a data depending on the 

computing platforms. The ECG is used to measure the heart rate and rhythm in a human. The electrical impulse is generated using 

the polarization and depolarization of cardiac tissue and this electrical impulse are translated into a waveform. The ECG wave 

consists of P wave, QRS wave and T wave. Then the waveform is used to find the rate of heart beat, size and position of 

chambers and any disease which are affected by the heart. The heart defect such as arrhythmias and heart block are detected by 

the computer aided ECG diagnostic tool. The main goal is to reduce the time and demands for many busy physicians. The time 

domain and frequency domain representation and the relationship between them are based on the ECG signal analysis. It is used 

to detect the heart defect. The signal characteristic of points, amplitudes, and durations are automatically detected using the signal 

analysis in time domain algorithm. The time and frequency domain algorithm are used to handling the large number of ECGs [1]. 

PhysioNet data dictionary is involved in the ECG database and the data are shared through physionet bank. The physioNet 

contain the three component they are PhysioBank,  PhysioToolkit and PhysioNetwork. PhysioBank is used to biomedical research 

community that includes digital recording of Physiologic Signals, time series and related data. PhysioToolkit is a software library. 

It is used to processing and analysis of physiologic signal and detection of physiologically significant event. PhysioNetworks is a 

virtual laboratory that become components of PhysioBank and PhysioToolkit and the forbidden set of participants cannot gain any 

information from the PhysioNetworks   [2]. ECG interval is automatically analysis using markov models. Hidden markov model 

and semi hidden morkov model are used to segment an ECG waveform automatically. The state of the heart and the indication of 

the cardio logical condition are provided by the ECG interval analysis [3].The ECG is used to identified the functional status of 

the heart.  Support Vector Machine is used to detect the P and T waves. In the SVM method successfully detects the monophasic 

and biphasic waves The LIBSVM software is used to implementation of SVM and detect the T waves in ECG signal. The 

previous techniques are digital fractional order differentiation and MMD transform methods are not suitable for biphasic T waves 

and false detection in biphasic T waves.  ECG classification and cardiac diagnosis are easily identified for this method. This 

method only detects the P and T waves not for the other waves [4]. An automatic beat segmentation and classification system 

based on a Markovian approach is done. The main contribution is waveform modeling and waveform segmentation. The heart 

beat segmentation is performed based on the HMM. The problem of beat segmentation is only detecting the P wave [5]. The 

diagnostic method is done for the ontology model. The ontology is used to related to the diagnostic results for easy to 

extensibility, possible query and manages the more information. The ontology model is done by the Minnesota code based on 

diagnostic solution. The software based solution based on the ontology model that includes patient recordings and outputs 

inferred diagnostic facts are executed [6]. Wearable augmented reality medical (WARM) interfaces are used to improve the 

quality and efficiency of clinician’s effort. The design and evaluation of new information display in the WARM [7]. The fast 

adaption and slow adaption are two steps in the modeling process these both approaches are using an unbiased estimator based on 

a low complexity autoregressive. The fast adaption is related to heart rate changes of the variability of QT interval and RR 

intervals and  slow adaption is related to heart rate changes of the trend of QT interval and RR intervals [8]. 
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II. REPRESENTATION AND DIAGNOSIS 

 

The HL7 is the health level 7 was used as the exchange and sharing of electronic information. The ontology was 

developed to represent the ECG waveform data, measurements of the ECG waveforms and the detection of cardiac abnormalities. 

A.ECG Wave Structure: 

The complete waveform is called electrocardiogram with labels PQRSTU. This is indicating important diagnostic 

features. 

              
     Figure I: Standard ECG wave structure 

 

The P wave represents the atrial contraction and normal value of P wave amplitude is 0.25mV and the interval is 0.12 

to 0.22 sec. The PR interval represents the time from onset of atrial contraction to onset of ventricular activation. The QRS 

complex represents the ventricular activation and normal value of QRS complex amplitude is 1.60 mV and the interval is 20 sec. 

The R wave represents the relaxation of atria contraction of ventricles and normal value of R wave amplitude is 160 mV and the 

interval is 0.07 to 0.1 sec. The T wave represents the relaxation of ventricles and normal value of T wave amplitude is 0.1 to 0.5 

mV and the interval is 0.05 to 0.15 sec. The U wave represents the relaxation of intra ventricular system and normal value of U 

wave amplitude is less than 0.1 mV and the interval is 0.1 sec. The QT interval represents the duration of ventricular activation 

and recovery. The P wave, QRS complex and T wave are measured based on the following information given in the table (Table 

I). 

 

 

WAVES MEASUREMENTS 

P wave Duration 

Amplitude 

P-P Interval 

QRS complex Duration 

Amplitude 

R-R Interval 

P-R Interval 

T wave Duration 

Amplitude 

Q-T Interval 

 

                                                          Table I: ECG Measurement Properties 

 

B. Health Level 7 Medical Device Communication: 

The HL7 is the health level 7 was used as the exchange and sharing of electronic health information. HL7 provides the 

data dictionary of health information. The health level 7 medical device communication used as the ontology schema. The 

clinical, financial, and administrative information are there in the HL7 and the HL7 used to address the interface requirements of 

an entire health care organization. 

The HL7 to provide for open systems communication between the medical devices and the patient care information 

systems. The one of the main use of HL7 is data dictionary for ECG measurements. 

C. Ontology Schema: 

The ontology need to integrate the different database and thus each having their own data vocabulary. Web context are 

available in the ontology schema and to providing the own ontology matching. An ontological schema is designed to identify the 

cardiac predictions of curves, and then it is used to map the ontological schema information with the input image. The ECG image 

has been validated using the histogram technique to rectify the noise from the ECG image. The validated ECG sample image has 

been measured with height and amplitude to measure the abnormalities using XML ontology. The ontology integrates the ECG 

waveform with HL7 information and diagnosis descriptions.  
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The input terms will be provided by the schema and ontology. All kinds of heart beat is considered in the ontology. 

The waveform structure consists of ECG plots and associated waves. In the wave boundary, start represents the sample number of 

the starting point of the wave. Peak represents the sample number of the peak point of the wave and End represents the sample 

number of the end point of the wave. 

 

III. SYSTEM MODEL 

The ECG sample image is extracted and processed. The heart beat conditions such as slow heart beat, fast heart beat, 

normal heart beat and irregular heart beat is identified. Then the ECG sample image is compared with the heart beat conditions. 

Then the validation is performed using histogram validation technique for this validation purpose ECG signals are used. Thus the 

computerized ECG recorders will detect the pathological conditions by utilizing frequency information. 

Then the ECG sample will be segmented using Region vs Edge based segmentation algorithm. Then the validated 

sample image has been measured with this height and amplitude to measure the abnormalities using XML ontology. The validated 

data are compared with the previous data using ontology. Finally cardiac abnormalities will be detected and ECG report will be 

generated automatically. 

Input ECG 

Sample

Strain

Digitalis Effect

Hypokalemia

Hypomagnesemia

Rate-related changes

ECG Sample Variation

XML ontology generation

Histogram Validation

ECG amplitude 

analysis

Automatic diagnosis 

report generation

 
Figure II: Architecture Of ECG Image 

 

A.Image acquisition & Histogram image validation : 

During the image acquisition process the image is checked whether it valid or not. Initially the jpeg image involves 

retrieving images from a source that automatically capture images. To identify whether the image is valid or not a histogram 

check is performed. The histogram processes under goes various kinds of checks. These checks are based on primary colors such 

as red, blue and green along with these checks the luminosity check is also performed. Once after performing all these checks 

then the image is accepted as a valid image and the image is moved in for object extraction. 

After the image validation process the image tune up process is performed for the purpose of improving the quality of 

image. The tuned up image values of height, width, dimension, horizontal resolution, vertical resolution, image pixel format are 

automatically taken from the input image. The tuned up image with enhancement in quality is performed in perfectly. Then the 

RGB image is converted to the grayscale using the image blending technique for the segmentation process. 

B.Image Segmentation: 

 The converted grayscale image is performed with segmentation. The ECG sample image is segmented using the 

boundary value segmentation technique for a set contours extracted from the input ECG image. Then fetch the segmented image 

to further processing  

 

C.XML Ontology Generation: 

During the segmentation process the XML ontology generation is performed. The fetch the segmented image data is 

compared to the XML ontological schema. The ontological schema has a different data bases and each having their own 

vocabulary. Then the recognized the cardiac disease from the input ECG sample image. Finally ECG report will be generated 

automatically for best case performance, average case performance, worst case performance and reliability. 
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IV. EXPERIMENTAL RESULT AND DISCUSSION: 

The proposed methodology has been implemented in Dot net using more than 100 ECG images of various sizes are 

collected and ECG databases are available in Physio Bank, there are totally eight databases provided in it. In previous technique it 

focuses on diagnosing the 37 cardiac abnormalities by using XML ontology and ontological schema to identify the disease 

acquired. This technique does not tune-up the image of the ECG before processing as the noise percentage misleads to the 

diagnose report. In the proposed methodology, an image validation is performed using the histogram validation technique 

formulated to rectify the noise acquired in the input ECG Image. The Validated ECG sample image has been measured with its 

height and amplitude to measure the abnormalities using XML ontology. The implemented technique overcomes the problem of 

false prediction of syndrome by validating the input image using histogram techniques that validates the pixel for further 

processing. 

  

V. CONCLUSION 

 The ECG image is taken as the input. This input image is further validated using the histogram validation 

technique. The validation technique includes noise rectification. Noise is rectified so that we could predict the appropriate disease. 

The quality is improved by performing tune-up operation, the grayscale conversion is done further using image blending 

technique. The grayscale conversion is mainly performed in order to focus on clarity of segmentation. Further the image is 

compared with XML ontology to categories cardiac abnormality. Finally the report is generated for the identified cardiac disease.  
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