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Zebra Optimization Algorithm Improved by Multi-strategy Fusion
REN Qingxin and FENG Feng

School of Information Engineering, Ningxia University, Yinchuan 750021, China

Abstract In order to solve a series of problems of zebra optimization algorithm,such as easy to fall into local optimization and
slow convergence, this paper proposes a multi-strategy fusion improved zebra optimization algorithm(MSI-ZOA). Firstly, the ran-
dom sequence generated by Tent chaotic map is used to initialize the population, which improves the distribution quality of the ini-
tialized population in the search space and strengthens the global exploration ability. Secondly, taking advantage of the heavy-
tailed property of Levi’s flight,the search space coverage is increased,and the global exploration ability in the foraging stage of
zebra optimization algorithmZOA) is strengthened. Nextly,using a sine and cosine optimization algorithm with hyperbolic cosine
enhancement factor,it can effectively pick out the local optimal solution and improve the convergence speed when it is applied to
the predator-resistant stage of ZOA algorithm. Finally, the MSI-ZOA algorithm, ZOA algorithm, vulture optimization algorithm
(AVOA) ,artificial hummingbird algorithm(AHA) , gorilla troop optimization algorithm(GTO) ,arithmetic optimization algorithm
(AOA) and northern goshawk optimization algorithm(NGO) are tested on eight benchmark functions,and the results show that
MSI-ZOA algorithm is superior to the other six algorithms in convergence speed and global search.

Keywords Zebra optimization algorithm, Tent chaotic mapping, Levi flight, Hyperbolic cosine enhancement factor, Sine cosine
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Fig. 10  Shpere test function convergence curve(2)
100
— MSI-ZOA
— T-ZOA
1050 LZOA
— SAC-ZOA
10710
=t
#1010
=
g 107200
107250
107300
0 50 100 150 200 250 300 350 400 450 500
HARRH
11 Schwefel”s Problem 2. 22 s U8kl £k (2)

Fig. 11

[# 12 Schwefel’s Problem 1. 2 s i Bt S £k (2)

Fig. 12 Schwefel’s Problem 1. 2 function convergence curve(2)

Schwefel”s Problem 2. 22 function convergence curve(2)
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Schwefel’s Problem 2. 21 function convergence curve(2)
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Fig. 14 Quartic function convergence curve(2)
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Fig. 16  Ackley function convergence curve(2)
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Fig. 17 Griewank function convergence curve(2)
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Table 4 Significance analysis results
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