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Abstract

Grey wolf optimization algorithm is a new swarm intelligence algorithm with simulation of grey
wolf predation behavior. Based on the encircling, hunting and attacking of grey wolves prey beha-
vior in nature, a niche grey wolf optimization (NGWO) algorithm is proposed. In this algorithm,
calculating the fitness of individual using basic GWO, to poor fitness with penalty function through
compares fitness of individual with niche radius as limit, thus improve the global search ability.
From the above, according to algorithmic flows analyze the time complexity of NGWO. Moreover,
tested the NGWO by 5 benchmark functions and compared with two intelligent algorithms, grey
wolf optimization and particle swarm optimization. Simulation results indicate that the algorithm
has significant improvement in aspects of convergence speed and accuracy.
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Figure 1. Position updating of grey wolf in GWO
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Table 1. Benchmark functions

F 1 EERY

BRI Fis Ei HUE S
Sphere f(x) =25 30 [~100, 100]
Schwefel L=3N(Zx) 30 [~100, 100]

Step f,(x)=20 (% +05]) 30 [-50, 50]
Rastrigin f, (%)= X[ X ~10c0s(27x, ) +10] 30 [-5.12,5.12]
Griewank f,(x)= Wlooz‘tl X2 7", cos (%j) +1 30 [-600, 600]

Table 2. Comparison of results between three algorithms and test of 5 functions
2. ZMEEN 5 MRBAIKIAERLER

NGWO GWO PSO

o LIRIE] R PRz L RELiEl PRifEZE R RELiEl PRtz

f1 3.45E-30 3.06E-29 2.44E-29 1.78E-28 2.93E-27 2.50E-27 6.93E-06 1.22E-04 1.29E-04
f, 1.04E-08 1.88E-07 2.15E-07 1.01E-06 1.97E-05 2.63E-05 34.9634 85.07998 20.2616
fa 0.000199 0.631705 0.032487 0.25078 1.0303 0.43907 1.08E-05 1.76E-04 1.99E-04
fa 1.24E-16 1.52E-14 1.87E-14 1.00E-13 1.04E-12 1.61E-12 34.6287 58.51813 13.2955

fs 0 0 0 0.00197 0.03564 0.04357 1.72E-06 2.02E-05 2.62E-05
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Figure 2. Evolutional convergence cure of sphere function

[&] 2. Sphere & Uk

Objective space

4
10

2
10

10

-2
10

Best score obtained so far

-4
10

6
10 T

100 200 300 400 500
Iteration

Figure 3. Evolutional convergence cure of schwefel function
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Figure 4. Evolutional convergence cure of step function
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Figure 6. Evolutional convergence cure of Griewank function
6. Griewank iR S S5 Lk

5. &5RIE

HRARPAIIE B $R DR & 32 228 KT (BREARTORIA T ISAT AW SO 18 S BN R i s s

Berie AT MR BB R, ASCR/NESHR SR TIE T, FIHEEAR GWO T AR (118 K
JEAE, IR IRARAA IO, EREAT R o AR A3 I VEARADUSE SR IBOH 2 18] O BR S 32E T 70 7%, i LR
IRAR G N PR X5 38 N PR A 22 B AR AN AT AT BR S SRIBb E HAE R AL, AT s B 5P it
FEo ASCRIE NGWO AR, /W7 1Sk [ R 2%, it 5 Mk £k, JF5 GWO.
PSO (45 RBEAT T FLR, ZR I ik Ja (K 532 00) R 4 bR SR SR MRS BE AT Pl it v, HL AT (0 4 SR e st

SE L (References)

(1]
[2]

(3]

(4]
[5]

(6]
(7]
(8]

Holland, J.H. (1975) Adaptation in Natural and Artificial Systems. University of Michigan Press, Ann Arbor.

Dorigo, M., Birattari, M. and Stutzle, T. (2006) Ant Colony Optimization. Computational Intelligence Magazine, 1,
28-39.

Kennedy, J. and Eberhart, R. (1995) Particle Swarm Optimization, in Neural Networks. Proceedings of IEEE interna-
tional conference on Neural Networks, Piscataway, 15-18 May 1995, 1942-1948.

oM, KEE. BT AR UM EIRSR ], THENLN AT, 2009, 26(6): 2032-2034.

ZEedw, HOZUL, BBUR. AR T B R SR BRERGAD]. R LRSS R, 2002, 22(11):
32-38.

Mirjalili, S., Mirjalili, S. and Lewis, A. (2014) Grey Wolf Optimizer. Advances in Engineering Software, 69, 46-61.
P, B, HT IR BT R B A R[], =2 B TR 22244k, 2016, 6(3): 97-101.
BB, B, IR, & BT HIEN GWO £ UCAV WhE M Bs kD] N TR SN, 2016,

25(18): 97-101.



[0 JesC, BAARIE, . KRARLHMAL A ol AORARAL BIE[I]. THEHLRI A, 2015, 35(9): 2590-2595.

[10] A%, skt T H&N/NESR TR SRR B ) RG], 1 BBk, 2009, 11(29):
27-28.

[11] M52, TR, st NEBT S G LR M 2 W R A0 Ab i /0], 13 B HA, 2011(8): 73-74

Hans )X
R BB EZ T RS

BRI HIRSS (QQ~ TfE . HEHE B )
IS UL C i A3 R A T

24 /NI DL R A 1 BT A e il

AT RIAE 2 R i

b B [T VR

HIP RS 2R

G 27 25 ) IS T AL

Weheid s http://www.hanspub.org/Submission.aspx

WIFIHEAE: csa@hanspub.org

NooprwhRE

&)


http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Analysis and Research of Improved Grey Wolf Optimization Algorithm
	Abstract
	Keywords
	改进灰狼优化算法的研究与分析
	摘  要
	关键词
	1. 引言
	2. 灰狼优化(GWO)算法
	2.1. GWO算法原理
	2.2. GWO算法描述

	3. 小生境灰狼优化(NGWO)算法
	3.1. NGWO算法
	3.2. NGWO算法分析

	4. 仿真与分析
	4.1. 基准函数
	4.2. 实验结果与分析

	5. 结束语
	参考文献 (References)

