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Abstract

In our study, we hybridized three meta-heuristic algorithms inspired
by nature, which are:

1. Artificial Rabbits Optimization (ARO) algorithm.
2. Dwarf Mongoose Optimization (DMO) algorithm.
3. Whale Optimization Algorithm (WOA).

So that the three algorithms were hybridized in two different directions to
achieve better performance.

The first trend: was using mathematical models (equations) so that
the algorithms (ARO, DMO, WOA) were hybridized with the sand cat swarm
Optimization algorithm (SCSO), and the following hybrid algorithm was

obtained ((DMO-SCSO), (WOA-SCSO), (ARO-SCSO)). These hybrid
algorithms can be used to solve a wide range of problems in various fields.

The second trend: improving the community using CG methods, and
this was in two distinct ways to enhance problem-solving capabilities. The first
method included developing (Conjugate Gradient) methods. Several new
parameters were derived and proposed. The second method included using the
developed CG to improve the three algorithms (DMO, WOA, (ARO) and obtaining
the following improved algorithms ((DMO-CG)«(WOA-CG), (ARO-CG)) that
give better results than the results of the original algorithm.

The efficiency of the proposed algorithms was tested on five standard
test functions, so that better numerical results were obtained than the results of
the original algorithms.

Finally, all the proposed algorithms were applied to pattern
recognition so that the human ear was recognized. And their efficiency was
proven compared to the same traditional intelligence algorithms. We relied in
our work on the MATLAB R2021a program



