LIS

""llﬂ@&“'ﬁdﬂl o

Ll

ELECTRONIC MEASUREMENT TECHNOLOGY

B o R BATH 24 )

2024 £ 12 H

DOI:10. 19651/j. cnki. emt. 2416977

BPSK

% ik s'
(L.PRXEELTFURAKRABRELERE KR 030051;

W OE: NHREERE

o UUV SR REOMEE AR 8975 R, 42 th —Fh 2 T BPSK /9 B0 38 17 R 48
SASE Y, S0 Ar AN [l WA A A R U K 28R 5 T 20 R 28 e 401 25 ) 15 T A% il ) 5%

MBRNEEREEZAEES T

ot 9l
2P RFNEMFEAHEMNXKLFTHRELLRE KR 030051

%4

i 5 i 57 R I %
M. 456 MATLAB {ij 55 580 47 k. fiy

FLE5 R W] BPSK I8 il 15 & 2% (538 4% 18 T R B0 5 — S = WA 0 X 328 725 738 Al AN #5002 5 A 2 i B 2 168 3 0 oz o ) 2
TR R R A5 B AR R W), B 245 2R R DR R R 107 Boik 9, BEWS A AL 2 UUV 42 B D E 38 1 1Y 5

ROVBAE TR G I R T B ST 0E
KGR LI E
HE 45 2%

=: TNO92 XEFRIRAG: A

0 R & B A 2 B A S0 i — 2 U6 T Z R B AT AT
5 UUV S8 BPSK ; 20 [ 45 5 7k S8 28 B 5 AR 36
ERIREFRIS LR

510.5

BPSK magnetic induction communication key factors and

performance analysis

Li Xintian'

Zhang Xiaoming'"*

Zhang Ge'

(1. State Key Laboratory of Electronic Testing Technology, North University of China, Taiyuan 030051, Chinaj;

2. Key Laboratory of Instrument Science and Dynamic Testing » Ministry of Education, North University of China, Taiyuan 030051, China)

Abstract

To meet the needs of UUV cluster collaborative communication in complex marine environments, a magnetic

induction communication system based on BPSK is proposed. A channel transmission model is established to analyze
the effects of different transceiver models, seawater, carrier synchronization, and carrier frequency on channel
transmission, combined with MATLAB simulations and experiments for validation. Simulation results show that
BPSK modulation performs well under complex channel conditions; the one-to-three receive model is insensitive to
attitude changes; phase offset is a major factor in the effects of eddies, and carrier synchronization significantly reduces
¥, effectively meeting the

its impact. Ultimately, the results indicate that the bit error rate decreases to the order of 10

collaborative communication needs of UUV clusters, validating the system's high stability and reliability in complex
g y g y y p

marine conditions. Finally,
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hardware experiments further validate the feasibility of the system.

magnetic induction communication; UUV cluster; BPSK; carrier synchronization; magnetic induction coil;
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Fig. 1 Flow chart of communication system
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(b) One order receive wireless magnetic induction communication model
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Fig. 2 Wireless magnetic induction communication model
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