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Abstract

Aiming at the problems of sparrow search algorithm (SSA), such as population diversity deficiency
and being easy to fall into local optimal solution, an improved sparrow search algorithm (ISSA)
based on adaptive t-distribution mutation is proposed. By adding the random disturbance term of
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t-distribution into the basic sparrow algorithm, the iteration times of the algorithm are taken as
the degree of freedom parameter of t-distribution, which increases the population diversity of the
algorithm and balances the global searching and local development ability of the algorithm. Four
benchmark functions are used to evaluate the performance of ISSA, and the ISSA is applied to the
coverage optimization of wireless sensor network (WSN) nodes. The simulation results show that
the improved sparrow search algorithm has a remarkable improvement in the convergence accu-
racy and speed, and the network coverage has a certain improvement compared with the compar-
ison algorithms.
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Figure 1. t distribution curve
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Table 1. Benchmark function

=1 EEN R

PR A RIEA i1 Vi Hit R
F1 f(x)= Z X 30 [~100,100] 0
F2 f(x)=izi:\x,\+1i[\x,\ 30 [-10,10] 0
F3 f (x)=max{|x|,1<i <D} 30 [-100,100] 0
F4 f(x)= 2—xi sin(yx]) 30 [-500,500] ~12,569.5

DOI: 10.12677/csa.2021.1110249 2443 TR 5 R H


https://doi.org/10.12677/csa.2021.1110249

b 4

SRR 30, s KIS ARIRECH 500 ko AN ok BB AE AR [ 4E FE R ARSLI24T 20 1K,
T HPME . FEAME R AR FOE T I S5 R WA 2,

Table 2. Comparison of benchmark function optimization results
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Figure 2. Three dimensional image of function F4 and convergence curve of algorithm
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Table 3. Simulation parameter setting
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Figure 3. Line graph of coverage varying with the number of nodes
B3 BEXEMTRHETUREE

B 3 AT LA Y, 7E78 55 15 UM RN AT LR, ISSA BI R A TG 2k A 1 I 4 78 5 R 18y vy T 0 BEUBLV
27T B 65 I, ISSA BEidont I (178 7 2 Tl 95%, i T 53 AW 2 o 1 ] S £ JBR 48 2R B0 ISSA
FE— R L 1 Sk SO REANBE R S i R RE /0, TO AR RS M 2% 1 5 B e R AS 51 1 37T
HA LB

6. &it

ASCAEREA R R FER R b, SR T — oSl (R R k. A BIER t A1 42 5 SR
XERREEAT L B R B, MR 2 RS U, RS T SRR & R R AR AT K BE
730 AL R RO RN o 2 A AR I 41 Rl e (M0 U SE S, ANSRERSS R P AT DUE Y, BT X AR
%, BOARIRREME R ERAET B R IR SR Z EAS 2] 73T, WRE T S FAR AT
L

E&H
R RHS TR H (19JCTPIC54800)

BE 3k
[1]1 JEFH, fhocd, J5rEE MM —FETHARESFIER WSN BRI = K2R (E AR FR),
2021, 43(1): 46-51

[2] REEE, skl FARFE, mN, o, TR BT Su s sikn WSN B[], A28 AR 24,
2020, 33(3): 415-422.

[3]1 GkHE, X%, HHEWE. T X840 A Voronoi KK X 187 56 59k [3]. tHF LN FHBFFE, 2020, 37(10):
3116-3120

[4]  FTER, R, B, KT oot 1552 A 52 B IR K 0 e A% SR Y AR B AL [I]. THEEHLRL A, 2019, 39(7):

DOI: 10.12677/csa.2021.1110249 2445 TR 5 R H


https://doi.org/10.12677/csa.2021.1110249

T g

[5]
(6]

[7]
(8]

[9]

2035-2043.

AR, TR, BRI, oSOk UM SRR B e R AL I ES X 4 78 B AL 3], AR 41, 2019, 32(2): 266-275.
TR, B, KM, M. ook n B S R AR RV LR TO 2R AR R 4 7 55 R R [J). BRI R, 2019,
9(10): 24-27.

Xue, J.K. and Shen, B. (2020) A Novel Swarm Intelligence Optimization Approach: Sparrow Search Algorithm. Sys-
tems Science & Control Engineering, 8, 22-34. https://doi.org/10.1080/21642583.2019.1708830

ZEHENN, W, PR, E/AMR. 5 TR REEE se A EE R T ST 0], RN LAR S R A, 2020, 56(22):
1-12.

AL, XUTF. T AERL t A AR SR Bl bl T S AU SRA]. ol T ST, 2018, 35(8): 117-121.

DOI: 10.12677/csa.2021.1110249 2446 MR 5 R


https://doi.org/10.12677/csa.2021.1110249
https://doi.org/10.1080/21642583.2019.1708830

	改进麻雀搜索算法下的WSN节点覆盖优化
	摘  要
	关键词
	WSN Node Coverage Optimization Based on Improved Sparrow Search Algorithm
	Abstract
	Keywords
	1. 引言
	2. 无线传感器网络节点覆盖模型
	3. 基本麻雀搜索算法
	4. 改进的麻雀搜索算法
	4.1. 自适应t分布变异
	4.2. 改进麻雀搜索算法的实现步骤

	5. 仿真实验和结果分析
	5.1. 基准函数优化性能测试
	5.2. 在不同传感器网络节点数量下的覆盖率比较

	6. 结论
	基金项目
	参考文献

