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ABSTRACT 

Biometrics was used for many years to identifY the persons in many systems. 

Biometrics is the automated methods of recognizing a person based on a physiological or 

behavioral characteristic. Ear recognition is one of the biometrics' branches that have been 

interesting in the recent years in the research fields. Ear recognition achieves good result of 

identification and has many advantages. But, there are many problems that affect the 

recognition rate of the ear recognition such as the pose of the face, lighting variation, 

occlusion with hair or clothes. 

There are four methods that are used to extract features in this research namely 

Principal component analysis (PCA), Linear discriminant analysis (LOA). Independent 

component analysis (lCA), and Discrete cousin transform (OCT). PCA is used in the data 

reduction problems. While LOA used to discriminate between classes and it depends on 

maximize the variance between classes and minimize the variance in classes. ICA used in 

source separation problems. Finally. OCT method is used into many applications such as 

feature extraction and data aomprision. 

This research includes four models to identifY the persons using ears. The first model 

use single feature extraction method based on single classifier. And the second model based 

on single feature extraction methods using multi classifiers. The third model includes feature 

combination techniques (parallel or serial). In this model single classifier is used. But. in the 

fourth model multi features using multi classifiers are used. 

Ear database images that consists of 102 grayscale images (6 images for each of 17 

subjects) in PGM format is used in this experiment. And the four models that are mentioned 

previously are applied on this database using three experiments. The results that are achieved 
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proved that the identification process using ears gave us a high recognition rate. The results of 

the four models prove that the most suitable method in the first model is using LDA and 

neural network classifier. The results were between 64.12% and 100%. But, when combine 

many classifiers to increase the performance two methods are used namely Bourda count and 

majority voting. The result of this model was between 94.12% and 96.08%. In the third 

model, two methods of combining features are used namely serial and parallel. The results of 

this model prove that the serial (94.12% - 96.08%) combination is suitable than parallel 

(88.24% - 96.08%) combination. Finally, in the fourth model the results have not been 

improved because there is diversity between the classifiers so each classifier depend on each 

other. 

Finally, the occlusion problem with hair or scarf is solved using the segmentation 

technique to neglect the occluded segment. There are many methods that are in the uniform or 

non uniform segmentation technique. But in this research the uniform segmentation is used 

for many experiments (horizontal, vertical, and grid). And all the previous models applied on 

the ear segments to choose the most suitable model that deals with the segmentation problem. 

And the best model was the fourth model to deal with the segmentation problem. 
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