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Abstract

In this thesis, some algorithms of Metaheuristic have been studied,
namely algorithm Sine Cosine Algorithms (SCA), algorithm Invasive Weed
Optimization (IWO) method which is phylogenetic algorithms, Bat
Algorithm of swarm and Arithmetic Optimization Algorithm (AOA) which
are Metaheuristic algorithms . Also some classical methods were studied
such as Conjugate Gradient (CG) and Parallel Tangent Method (PT). In
addition, a new two conjugation factors has been proposed, and termed as
(MCG1 and MCG2) modified conjugate gradient one and two whose
inclusivity was proven and convergence .

Seven hybrid algorithms have been proposed with SCA, the first is
algorithm SCA-CG, the second is (SCA-PT), the third is (SCA-CG-PT), the
fourth is (SCA-MCQG), the fifth is (SCA-IWO), the sixth is (SCA-BA), and
the seventh is (SCA-AOA). These algorithms have been applied to a set of
functions relevant to optimization and their global optimized solution was
obtained successfully.

Moreover, Steganography and Encryption have been studied using the
Simple Substitution Cipher and the use of the hybrid methods to find, break
and analyze the Code of encrypted text. And the texts were hidden within a
set of images to increase security of information. The current study’s scope
extends to include investigating Fuzzy Logic, Fuzzy set and using the
Fc-mean method (FCM) in clustering to find fuzzy sets and evaluation of
data.

The algorithms proposed using fuzzy logic have been adapted and
hybridized with fuzzy algorithms, namely FSCA-IWO , FSCA-BA, FSCA-
AOA, have proven their ability and high flexibility in analyzing and breaking
encrypted texts that were encrypted and hidden inside images via two
technologies: encryption and Hiding. The PSNR and SIMM have been
measured for images used, as the efficiency of Steganography in the image

and the time of Steganography and restoring the text.
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