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Abstract

In view of the technological development that the world is witnessing in
various fields of life, through which intelligent systems have been developed that
make computers capable of simulating human intelligence, it was necessary to
benefit from intelligent technologies in the field of personal identification, as
systems for recognising and identifying people have become one of The iris is one
of the most secure biometric systems as compared to other biometrics. The problem
of the message stems from the multiplicity of systems used to identify people
through the iris of the eye with varying accuracy rates, as there are some effects on
the iris that arise when scanning the iris image, and this leads to obtaining
insufficient information about it due to corneal reflections resulting from ambient
light as well as effects of eyelashes and closed eyelids. These noises and effects on
the iris may significantly affect the results of iris segmentation and its recognition
accuracy. Thus, our study came to meet the increasing demand for achieving high
accuracy in the process of identifying and verifying people.

Based on the foregoing, an intelligent system was designed and built to
identify people through the iris of the eye using deep learning techniques. Three
models of the deep convolutional neural network were built: The first model is the
Iris Convolutional Neural Network (Iris-CNN). The second model is the PCA-
Convolutional Neural Network (PCA-CNN). The third model (Gabor-CNN) is the
Gabor-Convolutional Neural Network. These three models operate on two
independent systems: a single-media system and a multi-media system.

Building the proposed system included multiple stages, starting with
initialising the iris dataset consisting of three sets (IITD-Iris Dataset, MMU-Iris
Dataset) obtained from the Internet, while the third set (AMF-Iris Dataset) was
created. Her samples were collected using an iris scanner (Vista EY2H). After
completing this stage, the iris was segmented using the Hough Transform technique
as part of the initial processing of the iris images. And then extract the important
characteristics by using the Principal Component Analysis (PCA) technique to
extract the characteristics and reduce the dimensions, and the Gabor filter was used
in the convolutional neural network also within the stage of character extraction,
as the Kabor filter was used as a kernel that performs the convolution process in
the convolutional network.

After implementing and testing the proposed system on three sets of iris
image data (MMU-Iris, I[ITD-Iris, and AMF-Iris), the practical results of the system
showed that the proposed hybrid method (Gabor-CNN) achieved the best results



compared to the two models (Iris-CNN) and (PCA-CNN) at the level of the mono
and multiple systems, as the proposed method (Gabor-CNN) in the monomodal
system obtained the best accuracy rate of (98.89%), (98.44%), and (99.07%) for
the three data sets, respectively. While the proposed hybrid method in the
multimedia system achieved the best results when segmenting the iris, the accuracy
rate for the three data sets was (98.52%), (98.96%) and (99.38%), respectively. The
level of reliability and verification of the system was also tested using (FAR) and
(FRR) standards, and the test showed the best results, noting that the time to
identify the person takes less than one second.



