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Tab. 1 Algorithm parameter table
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Node deployment optimization of wireless sensor network based on

hybrid chicken swarm optimization algorithm

Wei Xiuxi®s Zheng Baofeng”

(a. College of Artificial Intelligence; b. College of Electronic Information, Guangxi Minzu University, Nanning 530006, China)

Abstract: Wircless Sensor Network( WSN) technology, with random node deployment, is prone to the problem of une-
ven node distribution. To improve the coverage of node deployment. this paper proposes a Hybrid Chicken Swarm Optimization
Algorithm(HCSO) based WSN node deployment optimization method. Firstly, an adaptive population allocation strategy is pro-
posed to balance the ability of global search and local search of the algorithm; secondly, by combining the idea of Sine and Co-
sine Algorithm, the rooster population update formula is improved to improve its convergence speed and accuracy; finally, the
chick population learning method is optimized so that they not only learn from the hen but also learn from the rooster and the
optimal individual to improve the quality of chick particles. The HCSO algorithm is tested on the benchmark function, and the
experimental results show that the present algorithm improves the accuracy of the method convergence by 10% compared with
other algorithms, and the convergence speed is all improved by 0.05-0.10 seconds compared with the original algorithm. Final-
ly, the HCSO algorithm is applied to the optimization of WSN node deployment, and the results show that the coverage ob-
tained by the method proposed in this paper is higher than other algorithms by 0.2-13.1 percentage points, which fully proves
the superiority of the WSN node deployment optimization method based on the HCSO algorithm.

Keywords: wireless sensor network; node deployment; chicken swarm optimization algorithm; adaptive allocation; sine

cosine algorithm
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Attached tab. |

Comparison of optimization results

PR AN 2 MH RALAE S {H P ofie 22 BT/ s
f1(x) PSO 3.35E-0 3.42E-1 1.27E-0 6.50E-1 0.091 617
CSO 1.82E-39 9.5E-51 9.05E-41 3.51E-40 0.314 918

SCA 5.06E-1 1.68E-7 2.78E-2 9.16E-2 0.166 028

GWO 5.39E-58 1.91E-61 6.57E-59 1.37E-58 0.203 582

1CSO 1.54E-38 1.99E-48 1.02E-39 3.21E-39 0.479 996

HCSO 4.3E-118 3.6E-125 3.3E-119 1.04E-118 0.294 131

f2(2) PSO 14.60E-0 1.87E-0 4.45E-0 2.58E-0 0.098 943
CSO 3.56E-36 1.48E-41 2.58E-37 8.17E-37 0.336 216

SCA 6.82E-4 3.6E-8 4.36E-5 1.25E-4 0.189 376

GWO 1.47E-33 1.30E-35 1.46E-34 2.65E-34 0.218 990

1CSO 1.51E-31 2.1E-37 1.37E-32 3.32E-32 0.486 538

HCSO 1.9E-79 1.09E-82 2.85E-80 4.74E-80 0.289 937

fa(x) PSO 2.77E-0 3.39E-1 1.22E-0 5.39E-1 0.117 926
CSO 4.30E-0 2.67E-0 3.52E-0 4.47E-1 0.314 825

SCA 6.20E-0 3.82E-0 4.56E-0 4.20E-1 0.178 802

GWO 1.50E-0 2.46E-1 6.20E-0 3.33E-1 0.222 535

1ICSO 4.84E-0 2.73E-0 3.83E-0 5.39E-1 0.498 201

HCSO 2.77E-4 1.82E-8 2.52E-5 5.98E-5 0.242 662

fa(x) PSO 1.25E+2 5.33E+1 8.51E+1 1.92E+1 0.152 572
CSO 1.73E+1 0 5.77E-1 3.11E-0 0.347 105

SCA 9.91E+1 9.24E-7 1.23E+1 2.07E+1 0.206 871

GWO 4.49E-0 0 1.4E-1 8.07E-1 0.232 409

1ICSO 0 0 0 0 0.510 847

HCSO 0 0 0 0 0.302 644

f5(x) PSO 1.48E+1 1.61E-0 6.58E-0 4.82E-0 0.128 758
CSO 7.99E-15 4.44E-15 6.45E-15 1.76E-15 0.306 241

SCA 2.03E-0 6.04E-4 1.43E+1 8.59E-0 0.195 97

GWO 2.22E-14 1.15E-14 1.59E-14 2.54E-15 0.250 576

1ICSO 7.99E-15 4.44E-15 5.98E-15 1.76E-15 0.465 964

HCSO 8.88E-16 8.88E-16 8.88E-16 9.86E-32 0.294 468

f6(x) PSO 3.39E+1 1.74E-0 8.46E-0 6.70E-0 0.108 225
CSO 0 0 0 0 0.362 16

SCA 0 0 0 0 0.227 651

GWO 2.43E-2 0 1.09E-3 4.57E-3 0.256 250

1CSO 0 0 0 0 0.538 848

HCSO 0 0 0 0 0.327 673




