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o ABSTRACT o

Optimization issues are fundamental challenges in the fields of artificial
intelligence due to the complexity of search spaces and the increasing number of
decision variables, which requires the development of algorithms capable of achieving
an effective balance between exploring the solution space and promoting promising
solutions in the search process.

In this research, a hybrid interactive algorithm was proposed that combines the
Artificial Bee Colony (ABC) algorithm and the Ant Colony Optimization (ACO)
algorithm, by integrating the search mechanisms of ABC with the pheromone
mechanism used in ACO, with the aim of improving the efficiency of guidance
towards optimal solutions and accelerating the convergence process.

Keywords: Swarm intelligence, Artificial Bee Colony Algorithm (ABC), Ant Colony
Algorithm (ACO), Hybrid Algorithms, Metaheuristic Optimization, Pheromones.

* Dr. Maisa bahaedeen Diab - Lecturer in Faculty of Informatics Engineering, Arab Private University for
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Pi = (T * xny #) = Zn (e @ X M P) (2)

sdlabeal) aladiuly (gaguall ad Cuaad oy b e

T =(1-p) T +AT (3)

Junil e daslll 5ab3ll Jsa At 5 (Evaporation Rate) (jsegyill jas Jase Jisi p as
Ll diall 3 Jslal

JuaY) & Jaill 4l (Reinforcement Mechanism) Sues dale e dlasall s3a (Jass
e SSY) Ga) hlie gan daaDU

il daill e gana 8 Jsball Toud Jlaind 23 cdin US SACO AABC by (e olgiil) aey
(Global Best Solution). aise duail cuaatl Jolall puan s oled & cJaill e da3lill Jslal)
(Tmax). JLaa! Als ) Jgeasl i bl on Jelill 3 Sy

ACO-ABC. da i)l Aimgll Auaj sall il e aiil) islasl) Algorithm 1 wias,

Algorithm 1: Hybrid ACO-ABC Algorithm

Input:
Na, Tmax, p, o, B, L, U
Output:

X_best (best global solution)

). Initialize ABC and ACO parameters

Y. Generate initial food sources Xi = Li + rand(0,1)*(Ui — Li)
. Evaluate fitness F(Xi)

¢. Set X_best = best(Xi)

o. Initialize pheromone tij and heuristic nij

1. Fort=1 to Tmax do

/| ———— ABC Phase ———-

For each employed bee i
Select random source k # i
Vi = Xi + @i x (Xi - Xk)
If F(Vi) > F(Xi) then Xi « Vi

End for

Compute selection probabilities Pi

For each onlooker bee
Select source based on Pi
Apply local search

End for

If stagnation — scout bee search

/| ——=- ACO Phase ————

For each ant a = |1 to Na do
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Construct solution using:
Pij = (tij*a x nij*B) / X(tik a x nik"p)
Evaluate fitness F(Xa)
End for
Update pheromone:

Tij = (1 - p) x Tij + Arij

/| ——— Integration ———-
Replace worst ABC solutions with best ACO ones
Update X_best if improvement found

End for

Return X_best

i Ja axiaXie
I Jall Cangll dlla dad F(Xi) @
Ja Jumil X pest o
Joo Tl G Osegpdll S5 Tij @
dall daall)) dad nije
Osas sl 5ih a3 CDelas a, B o
Osagpdll A Jarap @
e a5 Y okl e dudn JS G il Chdise Glus g daa)bAl) in elgml ey
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) i)

llyy Alfine plat Bae e b lall el waill il ahed @bl ceasiil S,
DSl By ) Ad5hsa (el

¢ (Objective Function Value)islell Cargll lly dad e 3Ly V) s julea uli &
(Iterations JiY) dall ) Jgeasll LDl il axeg (Convergence Rate)lall Jazag
to Optimum).

(Evaluation Metrics)dsalll cipdjally andil) julaa .Y

el @ eyl by bl ge lanliey dsjiall dimell Dbl ol i dal e
i) g Gand) slae 50US (gl Jad) Basa (e ally cpll) Al sl (o desens
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(Convergence Rate)« il Jara v
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(Execution Time)3dilll ¢ .
Execution Time =t _end — t_start
EPSP ERISUPRES JURE IR
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Loneias hen sl (e il () Bsn asedl Lamls i s LS chmayal
AZBlally pilil) ¢
1053 Lgilia(ACO-ABC)  da siall disngll daajlsal) shal muiil coylaill (1o degana el o
(ACO). Jaill 5axiuag(ABC) ducliall Jaill 8pantie
ke Gaisdg Jundill Cigyla (3 3Ll (lecal 82350 Lugula A5y ara el gaes dih
Aflptall 5EG (e sl il sl Javigial 32l ciliins B £+ Apa3 IS LSS 0 LS el puinge
alad) ol Ljlia V¢
Algal) Cingll Ay dad Cun o EOBN Gl leal) G A3 8l (V) Jsaal) maasy
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Execution Time Convergence Rate Error Rate % F_best Algorithms
4.81 10.9 2.2 ey ACO-ABC
6.14 11.8 7.6 o) ABC
5.23 125 5.9 e YA ACO
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p-value t-test Std. Deviation Mean F_best Algorithms
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