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Abstract Underwater optical wireless communication ( UOWC ) is a new type of underwater communication
technology, which has the advantages of good confidentiality and high reliability. It is of great significance for the
construction of all-optical three-dimensional communication network and 6G space-earth-sea integrated all-round
communication. This paper analyzes the advantages of underwater optical communication compared with other
traditional underwater communication methods, summarizes the development history and progress of underwater
optical communication, and compares two mainstream light sources of underwater optical communication: laser light
source and LED light source. Aiming at the problems of underwater optical communication at present, a perfect block
diagram of underwater optical communication system is proposed, the corresponding hardware system is developed,
and the underwater communication debugging is completed. Underwater optical communication is a new practical
communication mode, which has the characteristics of flexibility, confidentiality and high speed. It will be further
developed and applied in the 6G era in the future.
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Fig. 1 Typical application diagram of underwater
optical communication
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Fig. 2 Block diagram of underwater visible light communication system
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Fig. 3 Schematic diagram of subwavelength ideal blue
LED device
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Fig. 4 Underwater blue light communication system
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Fig. 5 Underwater experiment diagram of underwater
blue light communication system

A KT T AF 1 K Sk R BENMFIE . B
R R A T AT R R, AR AR R G [ RE S
SR R LB B A

FEJHH 7 R 5 (5 S A Sy, B B oK
R FE AN, #2007 AT B A AT W GE (S
BARMEZF G X, BB S AT AR
FHEE A 0 LUHT B A dC 0 5 X, ROk T &
S5 St RN A0 () BB 5 5 AE B 7, SR Ak 2 PR I
F Y A2 2% W s o 7K 6 3 15 145 0 41 461 gt 041
PEHEHE P

Ty—J5 T, EAR B O E R TR AR A HE 1 5
K3 A5 P B, FEAE AR RT 20, AN B A
HE, MK . AR S BB RS, T
T8 RGE (FEE ISR . WiEE 2, 1 LED 1A
JEUR, KCYERE B R Ko, fE LED Jifl, B
HURH R AR Y T P K FRAR S5 H () LED 7%
fF, TR HERCR . JRHER, & LED Ot
TRAY M PEVE I . RORAY LED SEURAE W I K 3 7
45Ky LED f3Eat D4R FHae 0k 2OehERE, Ha bk
TR AT 14 B S 5T T 1)

KA 6G B, KTFOGEE SN . S
5 BLEE SIS, — R A
RFGE, AEAE R R, AR K T 8 A B
A o AIK T M A5 B ARAE W L nT LUK A0
%K PSR TR T & B HLE K 3%
AR, SR L — b et fE %, SEE



- 334 -

BFHEAEHRKT A %5 %

TEIE bR e E AR o [R5 el b v £ £
Fribs , SCBADCH S, MWE—FEY AW
BT AE £ 2%

4

&RIE

ARICMEGEK T 5T A, XF i 1K

OGBS RS T AT S PEARA 4 T OK T Ot
REARMERE, i TEA BRI, OHH T —
KN WOLEAE RS i ARGk 5 Ir X
FK R AT WOEIEAR , WESE T /K POGEAE i PR
APEETE, UEWD 1K TROGIEAR Y BLSE AT I o AHAE
SRR KNG, K TOLBEROR M Y | T
P PRSI —E RETE 6G 23 K — ALY
A7 5 2% ORI T AT

£ % 3Tk

(1]

(3]

ZPC, SRIGE, JERKDS. MBIROCSEIE R RGL LW T
e KX s (7). Ber R SR, 2021, 39 (5) -
25-27.

FREITAS P. Evaluation of Wi-Fi underwater networks
in freshwater[D]. Porto:
2014.

ZHENG Y R. Channel estimation and phase-correction

Faculdade Engenharia Univ,

for robust underwater acoustic communications[C]//
MILCOM  2007-IEEE  Military
Conference. US: IEEE, 2007.

KHANIU, IQBALB, SONG ZL, etal. Full-duplex

underwater optical communication systems: A review[C]//

Communications

2021 International Bhurban Conference on Applied
Sciences and Technologies (IBCAST) .US: IEEE,
2021.

ODEYEMI K O, OWOLAWIPA, OLAKANMI O O.
Performance analysis of reconfigurable intelligent
surface assisted underwater optical communication
system[J]. Progress In Electromagnetics Research M,
2020, 98: 101-111.

GILBERT G D, STONER T R, JERNIGAN J L.
Underwater experiments on the polarization, coherence,
and scattering properties
laser[C]// Underwater Photo Optics I. US: SPIE, 1966.
OUBEI H M, DURAN J R, JANJUA B, et al. 4.8
Gbit/s 16-QAM-OFDM transmission based on compact

450-nm

of a pulsed blue-green

laser for wunderwater wireless optical

[10]

[12]

[15]

[16]

[17]

[18]

communication[J]. Optics Express, 2015, 23 (18):
23302-23309.

KONGMW, LVWC, ALIT, etal. 10-m 9.51-Gb/s
RGB laser diodes-based WDM underwater wireless
optical communication[J]. Optics Express, 2017, 25
(17): 20829-20834.

LIU X Y, YIS Y, ZHOU X L, et al. 345 m
underwater optical wireless communication with 2.70
Gbps data rate based on a green laser diode with
NRZ-OOK modulation[J]. Optics Express, 2017, 25
(22): 27937-27947.

BALES J W. High bandwidth low power short-range
optical communication in underwater[J].
1995, 9:

Unmaned
Unthethered Submergible Technology ,
406-415.

FARR N,CHAVE A,FREITAG L, et al. Optical modem
technology for seafloor observatories [C]// Proceedings
of OCEANS 2005 MTS/IEEE. US: IEEE, 2005.
DONIEC M , RUS D. BiDirectional optical
communication with AquaOptical II[C]// 2010 IEEE
International Conference on Communication Systems.
US: IEEE, 2010.

SUN X B, CAIW Q, ALKHAZRAGI O, et al. 375-nm
ultraviolet-laser based non-line-of-sight underwater
optical communication[J]. Optics Express, 2018, 26
(10): 12870-12877

SPAGNOLO G S, COZZELLA L, LECCESE F.
Underwater optical wireless communications:
Sensors, 2020, 20 (8): 2261.
WIERER J J, DAVID A, MEGENS M M. Ill-nitride
with  high
extraction efficiency[J]. Nature Photonics, 2009, 3
(3): 163-169.

NODA S, FUJITA M. Photonic crystal efficiency
boost[J]. Nature Photonics, 2009, 3 (3). 129-130.
WANGYJ, NISY, WANGS, etal. A225-nm-thick
diode
Applied  Physics

Overview[J].

photonic-crystal light-emitting diodes

vertical-structure  light-emitting
mode[J].
Express, 2019, 12 (4): 046503.
LUHY, JIANG M, CHENG J L. Deep learning aided

robust joint channel classification, channel estimation,

inhibiting

confined waveguide

detection for underwater
communication[J]. IEEE

Communications, 2020, 69 (4): 2290-2303.

(REHE: FRE)

and  signal optical

Transactions on



