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Abstract: To address the issues of coverage holes, uneven node distribution, and low energy efficiency caused by random
node deployment in wireless sensor networks (WSN), a multi-strategy snake optimizer (MSSO) algorlthm was proposed.
Firstly, Tent chaotic mapping and an improved opposition-based learning strategy were employed to generate a high-
quality initial population. Secondly, a random-elite alternating guidance mechanism was designed to enhance the explora-
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wAME -8.878 4 -10.399 4 -2.7657 -10.389 3 -10.402 9
“FIE -10.269 4 -10.401 6 -8.3957 -10.402 2 -10.402 9
Frifk 22 0.364 91 0.000 812 24 2.8455 0.003 045 3 3.844 6x107"°
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A -10.449 9 -10.5352 -9.024 5 -10.5345 -10.536 4
FrifE 2z 0.210 43 0.000 832 13 3.0732 0.006 674 4 2.269x107'
SCHME - NG TR, HH bR 2 A
421 R EBZRATEA TAERPFHRT, SMEEHIE A fix). %7

JE IR # % 11 (pressure vessel design, PVD) ¥ BAE 4N E: NEE GENx) . BaKE
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stgl(x) =-x,+0.0193x,<0
g,(x)=-x, + 0.009 54x, < 0
g(x)= inx§+1296000<0

3
gi(x)=x,-240<0
BEAAEIS SR as ot BRI R I 3.

M 38R AT LLE Y, MSSO S it 3R 15 1 # /N il
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®3 BEREENFFRTEE ERMAER

ik ARG BRI (x) b7 2L () BRI ) /MRS A
SO 1.115 816 0.551 549 57.814 316 46.333 904 6 749.129 837
DBO 1.258 847 0.622 249 65.225233 10.000 000 7 319.000 702
HHO 1.060 867 0.525 264 54.900 803 63.665 612 6 575.685 161
GWO 0.780 308 0.388 558 40.415 671 198.855 696 5903.329 548
WFO 7.071 345 4.516 893 92.482 311 47.538 655 1.873 2x107%
GOA 1.085 983 0.535 852 56.147 475 56.054 713 6 654.137 383
MSSO 0.778 172 0.385 002 40.319 626 200.000 000 5886.381 212
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