¥31E HI10W HL T 5 AR 2 4R Vol.37 No. 10
- 134 . JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2023 4 10 A

DOLI: 10. 13382/j. jemi. B2306678

EFhAENMET IS-SVM K TS A
BN EMLE L

(M TR RN G EAE 2B 22 730050)

B ARK T O AL BRI 45 5 1) 52 2 A S I sh 2P AT 3 B0 s (S B A 0% ), 4 1 T — F sk s 25 DL i
LS-SVM /K T TCL AR AR P 45 715 X5 8% s TR0 06 B3 5 03k LAAB AR 19 A5 B8 15 1 A2 9 BT 15 0 49 s 1 8 R 0k 80066 % 1
SYNZRAE s FH DL ST E AR AE 244 22 D1 30 LS-SVM BRAY RE RS0 19 5 5554w 1 st 22 181 1% Sk v 8 4 S 4R o MU AR A
SNYNZRGr iy D13 LS-SVM BB Hh S 78 0 o 2 0] (4 BE B8, S I A 37 49 o 55 0 0 1 A5 88 6 R 1) O R 0 ) R e R ARL SR A ik
XF AT S AR AT s 35, 3B G A 2O BT oA ST SCHE AT 5 A5 g ] st (e P 1 3 7 34 9 35 1 B 2 TR AR TR 2 4
FFCMAR AL | A3 R B0 B shAS AR 5 SERR 45 R U i S A R A9 97 05 %6 T A4 T SLMP ik \RTLC 5.3% \NDSMP 5.3 LU
Je MPL S0 2@ AR ZE D WIRAR T 24. 77% 22.25% 3. 1% 6. 5% A 5230 1 7K T ARHN a9 3h 8 E 6,

KEBIA : K T IOLAG IR 45 ; DU BESRHESE ; 11 38 el 80 s B sh TR0 5 58 10 4301k

FESES: TN92 SCHRERINES: A E RiRA&EFER 4 LK 510.5015

Underwater node movement prediction and positioning
algorithm based on dynamic bayes LS-SVM

Peng Duo Cao Jian Li Yaya

(School of Computer and Communication, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: In order to solve the problem of low node positioning accuracy caused by complexity of underwater wireless sensor network
environment and node dynamics, a node movement prediction and positioning algorithm based on dynamic Bayes LS-SVM was proposed
in this paper. In this algorithm, the distance and hop matrix from the beacon node to all beacon nodes within the communication radius
are used as the training set, and the normalization process is carried out. The Bayesian LS-SVM model was constructed using Bayesian
evidence framework, and the hop number vector between the unknown node and the beacon node was taken as the test set to determine
the distance between the node and the beacon node. Then the equation of the distance matrix between the node and the beacon node was
established and the maximum likelihood estimation method was used to estimate the coordinates of the unknown node. Finally, all
unknown nodes were located by iterative method, and the adaptive increment and subtraction algorithm was used to dynamically adjust
the model parameters and prediction model to adapt to the dynamic changes of data. The experimental results show that the average
positioning error of the algorithm is reduced by 24.77%, 22.25%, 3.1%, and 6.5% compared with the SLMP algorithm, RTLC
algorithm, NDSMP algorithm, and MPL algorithm under the same node density, effectively realizing underwater positioning. Dynamic
positioning of unknown nodes.
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Fig. 1 Node distribution of underwater wireless sensor network
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Fig.2 Motion range of underwater sensor nodes
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Fig.3 Schematic diagram of stress analysis of sensor nodes
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