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Research on wireless magnetic induction communication technology for

underwater environment safety monitoring

LI Song', PAN Dongyue', SUN Yanjing"?, XU Hua’, WANG Bin®
(1.School of Information and Control Engineering, China University of Mining and Technology,
Xuzhou 221116, China; 2.School of Communication and Information Engineering, Xian University of
Science and Technology, Xian 710054, China; 3.School of New Energy and Electrical Engineering,
Yancheng Teachers University, Yancheng 224007, China)

Abstract: For application requirements of safety monitoring in complex underwater environment,
wireless magnetic induction communication technology was adopted to be information transmission
technology. Principle of underwater wireless magnetic induction communication was introduced. Design
scheme of an underwater wireless magnetic induction communication platform based on FSK modulation
was expounded and communication test was taken out by use of the platform in simulated underwater
environment. The test results show that the platform can realize wireless information transmission in
underwater environment. The platform using unidirectional antenna will have communication interruption
under the condition of changing position or angle of receiving antenna. While the platform using
omnidirectional antenna can communicate normally in process of changing position or angle of receiving
antenna, which improves communication reliability.
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Fig.1 Underwater wireless magnetic induction

communication model
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Fig. 2 Equivalent circuit of underwater wireless

magnetic induction communication model
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Fig. 3 Position of transmitting and receiving coils
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Fig. 4 Composition of underwater wireless magnetic

induction communication platform
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Fig. 5 Modulation transmission circuit

ADI854 i i M hy
Wer Csvs

fow = 755
P W AR R F 5 Covs W RGN F 55 N
 AD9854 Jii R FF A i AN

ADI854 iy i () I8 ] 15 5 3 55 . Tk K 3l & 5
2Rl L IR 2R T OPAS48 iz 8 il K i x4 1 5 5 ok
IR
2.2 AR M

Fe T ADI854 Il AR AR AN 6 TR . H
S STM32F107 38 55 40 3B 5| 1 4 1 5 =X % AD9854
PEAT WD U6 A 4R A L 2 A% I H AR - STM32F107 1Y
PBO—PB7 i 115 Ly 8 3 ] 4 R 48 4 11, PBS—
PB13 3 158 Xk ] gt B2 25 47 4 1 6 A db bk g A 422
H L, PC6 3 g oy Beaii 5 5 i A om 0 . SR 5 4%
FSK TAERL, 5 A4 F Wer Fl W, o 5
Je F B PC6 sy F = A5 A 5l 5 5 4 ik 2 10 W) 45
Y P SR R TN L T o B NS O N S 2
R AR R S B9S2 e T
R ] A L R, RS

€))

PiR
% FSK YNk
vt Thm [ ] Bl

AR
HEES

P68 i A v R
Fig. 6 Process of modulation software
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Fig.7 Receiving demodulation circuit
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Fig. 8 Transmitting and receiving antennas
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Fig.9 Underwater wireless magnetic induction

communication platform
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Table 1

Test results of magnetic induction

communication of unidirectional antenna
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Table 2 Test results when receiving antenna

is in different positions
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Table 3 Test results of receiving antenna at different angles
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