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Nature has always been a suitable model for humans so
that researchers can model the body structure and
movement model of animals and biological behavior of
creatures, creating algorithms that are inspired by them
and can be used to optimize and solve complex problems.
The Alibaba and Forty Thieves algorithm is one of the meta-
heuristic algorithms that is inspired by the story of Alibaba
and the Forty Thieves. In this algorithm, the city where the
story takes place is considered as the search space and the
thieves act as the search agents. Also, Alibaba is considered
as the target and optimal answer to the problem. Given the
breadth of meta-heuristic algorithms and their wide
application in various fields, it seems necessary to
investigate the performance of such algorithms. This paper
aims to compare the performance of the Forty Thieves and
Alibaba algorithm with seven other algorithms including the
Herd of Horses, Harris's Hawk, African Vulture, Ant Lion,
Bat, Firefly, and Whale optimization algorithms. The CEC
2017 standard function set and three criteria such as best
solution, standard deviation, and average execution time
have been used to evaluate the selected algorithms'
performance. The simulation results indicate that the
African Vulture and Harris's Hawk algorithms performed
significantly better than the Forty Thieves and Alibaba
algorithm, as well as other algorithms, in most functions.
Overall, the performance of the Forty Thieves and Alibaba
algorithm is better than that of the Ant Lion, Bat, and Firefly
algorithms.
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Ali Baba and the Forty Thieves (AFT)

2 Moth-flame Optimization Algorithm (MFO)
3 Crow Search Algorithm (CSA)

4 Grey Wolf Optimizer (GWO)

5 Fuzzy Logic Algorithm (FLOA)

6 Ant Colony Optimization (ACO)

7 Particle Swarm Optimization (PSO)

8 Gravitational Search Algorithm (GSA)

9 Genetic Algorithm (GA)

10 Differential Evolution (DE)
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>Horse herd Optimization Algorithm (HOA)
SHarris Hawks Optimizer (HHO)

7African Vulture Optimization Algorithm (AVOA)
8Ant Lion Optimizer (ALO)

°Bat Algorithm (BA)

Firefly Algorithm (FA)

“\Whale Optimization Algorithm (WOA)
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Table 1: Values of some basic parameters of the algorithms

Algorithms Parameters Value
AFT Marjaneh Rand[0,1]
Hierarchy factor for f, y 09,05
Sociability factor for B, y 0.2,01
HOA Imitation factor for v, & 0.3,0.3
Defense factor for B, v, a 0.2,0.1,05
Roam factor for vy, & 0.05,0.1
® 0.999
Light Absorption Coefficient,Attraction Coefficient Base
FA Valu, MutationCoefficient, Mutation Coefficient Damping 1,2,0.2,0.99
Ratio
ALO antlion by rolette wheel, best antlion so far Rand[0,1] , Rand[0,1]
WOA Convergence_curve zeros(1,Max_iter)
BA Loudness, Pulse rate 0.9,0.6
AVOA L1, L2, w,P1, P2 P3 0.8,0.2,2.5,0.6,0.4,0.6
HHO B 15
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Figure (9): Convergence curve of algorithms in the function F1 and dimension 10
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Figure (10): Convergence curve of algorithms in the function F2 and dimension 10
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Figure (11): Convergence curve of algorithms in the function F3 and dimension 10
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Figure (12): Convergence curve of algorithms in the function F4 and dimension 10
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Figure (13): Convergence curve of algorithms in the function F5 and dimension 10
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Figure (15): Convergence curve of algorithms in the function F7 and dimension 10
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Figure (16): Convergence curve of algorithms in the function F8 and dimension 10
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Figure (17): Convergence curve of algorithms in the function F9 and dimension 10
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Figure (18): Convergence curve of algorithms in the function F10 and dimension 10
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Figure (19): Convergence curve of algorithms in the function F11 and dimension 10
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Figure (20): Convergence curve of algorithms in the function F12 and dimension 10
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Figure (21): Convergence curve of algorithms in the function F13 and dimension 10
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Figure (22): Convergence curve of algorithms in the function F14 and dimension 10
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Figure (23): Convergence curve of algorithms in the function F15 and dimension 10
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Figure (24): Convergence curve of algorithms in the function F16 and dimension 10
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Figure (25): Convergence curve of algorithms in the function F17 and dimension 10
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Figure (26): Convergence curve of algorithms in the function F18 and dimension 10
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Figure (27): Convergence curve of algorithms in the function F19 and dimension 10
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Figure (28): Convergence curve of algorithms in the function F20 and dimension 10
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Figure (29): Convergence curve of algorithms in the function F21 and dimension 10

) 8Skee 50 s [ Kam ainge druly & WIS Lot o5 sl o (st oSl Sy 21 ol o o

ol ALl clin 8,80ee 55 050 Joz g Ll e oo ailails ol 81 WSS g Sigs slap oSl



Yoo V-YAONY Tl /Ul ol [ gl Jlo [ saty 53! Oleslors g 00l 20395 (6o pions 40 (155 5o (5,5l8 alo

F22
(10 D)
T T
;;h ----- AVOA
L) == HHO [
e
2 ';-‘n HOA
PRR S, M [ ALO
“‘; ~FA
BA
21
-4 ‘(@,‘ - - - AFT
,‘t\‘“\ N - = =WOA
- \_‘ L R N e e e e
S b Vit
\'\_ 1\
i T
11 =\
8t Wi O i
A R e R T T A A
X
by ]
0T R
-12

0 10 20 30 40 50 60 70 80 920 100
Iteration

Voo SIS olawibg Ve am j0 F22 16 o sl lapi sl ol Rea gimeie «(F0) IS
Figure (30): Convergence curve of algorithms in the function F22 and dimension 10
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Figure (31): Convergence curve of algorithms in the function F23 and dimension 10
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Table 2: The performance of algorithms in repetition 100 and dimension 10 (monohedral, polyhedral functions)
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Table 3: The performance of algorithms in repetition 1000 and dimension 10 (monohedral, polyhedral functions)
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Table 4: The performance of algorithms in repetition 100 and dimension 20 (monohedral, polyhedral functions)
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Table 6: The performance of algorithms in repetition 1000 and dimension 20 (Omonohedral, polyhedral functions)
AFT HOA FA ALO WOA BA HHO AVOA
F Best STD Best STD Best STD Best STD Best STD Best STD Best STD Best STD
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Table 5: The performance of algorithms in repetition 100 and dimension 30 (monohedral, polyhedral functions)
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Table 7: The performance of algorithms in repetition 1000 and dimension 30 (monohedral, polyhedral functions)
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Table 8: The performance of algorithms in repetition 100 (F14 - F23 functions)
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Table 9: The performance of algorithms in repetition 1000 (F14 - F23 functions)

F14

F15

F16

F17

F18

F19

F20

F21

F22

F23

AFT HOA FA ALO WOA BA HHO AVOA
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