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Abstract

Biometrics systems are becoming an integral part of human
society with the increasing security requirements at various levels.

Multi-biometrics is the fusion of two or more biometric traits
in a recognition system. The main driving reason to combine different
modalities or traits is to improve recognition accuracy.

Finger texture (FT) is one of the most interesting biometrics,
due to its simplicity and reliability. In addition, finger vein (FV)
verification has recently gained the attention of many researchers as a
promising biometric.

This thesis’s main topic is recognizing people according to
their finger texture and finger vein patterns utilizing image processing
and deep learning models. This thesis proposes two deep learning
models: Deep Complete Finger Texture Learning (DCFTL) and Deep
Complete Finger Vein Learning (DCFVL). Where they are applied
individually to perform personal recognition, and the recognition
accuracy is enhanced by fusing the two models in one model at the
decision level. The recognition accuracy was found by training the
network models based on the basic structure of the convolutional neural
network.

The used database was obtained from the Chinese Academy of
Sciences' Institute of Automation (CASIA) for the Multi-spectral
palmprint image Database (Version 1.0). Images of hands were taken
in this database using light sources with multiple spectra. In this study,
images of the right hand were used with two wavelengths, white
lighting to get the FTs and 940 nm to get the FVs. After the

segmentation process, the image number of segmented fingers reached



(3000) images for each trait. Which was divided by two-thirds of the
dataset for training and the remaining for testing.

The best accuracy results recorded are 87.8 % for CFT and
90 % for CFV. These percentages are increased to 94 % for the first
one, and 96 % for the other after using the voting of five-finger (Correct
match of three or more fingers). The final accuracy resulting from
Fusing the voting decision of the two models depending on the OR rule

reached 99 %.
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