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ABSTRACT 
 

 

Biometrics is an interesting study due to the amazing 

progress in security technology and defined as a method of 

recognizing humans based on a physiological characteristics (as 

face, fingerprints, DNA, ECG, etc…) or behavioral 

characteristics( as voice, gait, keystroke, signature, etc…). The 

term biometrics comes from the Greek words 'bio' (life) and 

'metrics' (measurement), so biometrics means life measurement. 

Electrocardiogram (ECG) signal analysis is an active research 

area for diagnoses which is a method to measure the change in 

electrical potential of the heart over time. This work investigates 

in ECG signals as a biometric trait which based on uniqueness 

represented by physiological and geometrical of ECG signal. 

Biometric systems based ECG classified into two categories 

fiducial and non-fiducial approaches depend on the feature 

extraction methods. 

  In this work, a proposed non-fiducial identification system 

is presented with a comparative study using Radial Basis 

Function (RBF) neural network, Back Propagation (BP) neural 

network and Support Vector Machine (SVM) as classification 

methods. The Discrete Wavelet Transform method is applied to 



 II 

extract features from the ECG signal. Two datasets are used in 

this work (ECG-ID and MIT-BIH) databases. The experimental 

results show that using RBF neural network gives higher 

identification rate than other used classifiers. Also, the system 

accuracy by using the neural network as a classifier is better than 

that using the support vector machine for the first and the second 

datasets.  The obtained results show that decreasing the number 

of subjects the system performance using SVM is improved. 

Furthermore, integrating the two classifiers RBF and BP 

achieves a higher human identification rate. 

Also, we present an ECG human identification system with 

different feature extraction methods as Daubechies wavelets 

('db3', 'db8' and 'db10'), Symlets wavelet 'sym7' and Biorthogonal 

wavelet 'bior2.6'.  A combination of RBF and BP neural network 

is used as a classifier compared with SVM. The experimental 

results show that using Daubechies wavelet 'db8' achieves the 

higher identification rate than the others used methods with the 

combined classifier. The proposed system performance is 

improved by adding fiducial features (R-R intervals) to the used 

non-fiducial features.  
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