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Abstract
Intelligent techniques are among the most advanced applications of artificial
intelligence, and these technologies include evolutionary algorithms, neural

networks, Fuzzy logic, and hybrid techniques.

This thesis included a hybrid of two meta-heuristic algorithms, namely: The
Emperor Penguin Colony Algorithm (EPC) and the Grey Wolf Optimization
Algorithm (GWO). Which depend on their behavior on swarm intelligence and
community intelligence and have unique characteristics that outweigh the
intelligence of other swarms because they are efficient in achieving the right
balance between exploration and exploitation. The search was carried out in two

directions:

1. Hybrid Emperor Penguin Colony Algorithm (EPC) with the Arithmetic
Optimization Algorithm (AOA).

2. Hybrid Grey Wolf Optimization Algorithm (GWO) with the Arithmetic
Optimization Algorithm (AOA).

The proposed algorithms were applied to (10) of the high-scaling optimization
functions with different community sizes (5, 15, 30) and the number of iterations
(500), and the results of the two hybrid algorithms were excellent and superior to
the two original algorithms, and thus the hybrid algorithms achieved the greatest

ideal solutions for these functions.

Hidden Markov models have been studied with the proposed hybrid algorithms
to recognize the bio-image, which is the iris of the eye, and the hybrid algorithms

proved their efficiency in distinguishing.



