%2 I T Vol.49 No.2
2021 4E2 H ACTA ELECTRONICA SINICA Feb. 2021

1 5|8

K R I 2 PR TR 5 5
Ak B 3 7 B

MiFI' B F e R’ mE
LA S L D0 46 238 142 42 2 B, Tl L 7 4R 050024 5
2. R A R Bl A2 B LA R 050024 5
3 ALK PR T2 B L £ 50 050024 5 4. 47 R PR TREHLIL 5 B IT-IL £ 52 050800)

O XKL R 2 P RS B A SRR A TR 22 NG R TR IR, 4 P RN SRR P R B (58 1% CRMCL
( Circular Ring Monte Carlo Localization ) I PRMCL ( Particle Swarm Optimization for Circular Ring Monte Carlo Localiza-
tion ). CRMCL | FiJ 1 b i 5 st Wy e B8] B SR Ao DXl [ PR e il . T3 S SUREAS B A B R AR A KL 1B TR IR R 2 4
AU K BRTETBU 5 5. A5 5 KU 01 514 TR 5F 5, 5 LA 2 0 08 2 W I 2 222 PRMCL £
KL HERIL DU CRMCL i3 38 J5 BOREAS , FEAIR T JCRUREA BB 358 13k A B PR . 17 B3R WD FE AN S
TS OL T , CRMCL F1 PRMCL P50 -R % OB RE IR 22/ B R PEDE.

KR KA BAEN; AR BT, BT E S

HESES: TP393 XHAFRIREE: A XEHS:  0372-2112 (2021)02-0292-08
EBFZ4# URL: http://www. ejournal. org. cn DOI. 10.12263/DZXB. 20200030

Particle Swarm and Monte Carlo Optimized Mobile Localization
Algorithm in Underwater Acoustic Sensor Networks

HAO Shi-ya', YANG Yuan-yuan' ,DONG Yi-jing’ ,ZHAO Xiao-xu’ , CHEN Jia-xing"*"*
(1. College of Computer and Cyber Security ,Hebet Normal University ,Shijiazhuang , Hebei 050024 , China ;
2. School of Mathematical Sciences,Hebei Normal University , Shijiazhuang , Hebei 050024 , China ;
3. College of Engineering ,Hebei Normal University , Shijiazhuang , Hebei 050024 , China ;
4. Shijiazhuang Vocational College of Scientific and Technical Engineering ,Shijiazhuang ,Hebei 050800, China)

Abstract: Aiming at error and robustness of localization algorithms in underwater acoustic sensor networks, we pro-
posed two monte carlo mobile localization algorithms : circular ring monte carlo localization (CRMCL) and particle swarm
optimization for circular ring monte carlo localization (PRMCL). CRMCL used one-hop anchor nodes to construct circu-
lar sampling area and ring filter. By defining sampling points density , we obtained reasonable sample number. The relation-
ship between the ring parameter and the filtration area was demonstrated. Then the reasonable ring parameter was obtained
through the simulation experiments, and an efficient filter was constructed to reduce the localization error. PRMCL used
particle swarm optimization (PSO) algorithm to optimize the samples filtered by CRMCL, which reduced the number of
invalid samples and improved the robustness of localization. The simulation results show that CRMCL and PRMCL have
lower localization error and better robustness than monte carlo localization and other improved algorithms without addition-
al hardware.
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