=i 23-48-10-05

The Journal of Korean Institute of Communications and Information Sciences ’23-10 Vol.48 No.10

https://doi.org/10.7840/kics.2023.48.10.1223

4% LED #ZEX14 LDPC
B $35}5] N-repetition 3.2
AYAs B4

TP, AAY AAY

Experiment Results Analysis of LDPC
Coded N-Repetition Codes in
Underwater LED Optical
Communications

Ye-gwon Hong’, Hyun-woo Jeong’,
Ji-won Jungo

2 el 55 &l o F5 AklE 52
2 Al wE As d3E FEIP] Sl
-repetition F-5 W% 32 LDPC H3I&E
B3 Z ARSR= A9 oA K13 E AL
FEN % 4% Ak AL
B I
Aejelon, 712 WAt A vl st

ug
N o= |

J

ZA A 2H)

i,

+

Key Words : underwater optical wireless comm-
unications, LDPC, repetition code,
soft decision.

ABSTRACT

In order to overcome performance loss due to
absorption and scattering in under optical channel,
this letter proposed soft decision concatenated
underwater optical transceiver model which employs

LDPC codes as outer code and /V-repetition codes

as inner code. The proposed model was tested in
turbid coastal water, we analyzed error performance
of proposed model compared to conventional

methods.
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Fig. 1. Communication system block diagram
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Fig. 2. N-repetition decoding block diagram
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Table 1. Analysis of experimental results
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Fig. 3. Eye pattern of received signals for distances, (a)
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$ol, 715 WA ARE BAS) g 35 whe 5
Aol 957k FAsht A @2 4 @E B8
A5 Fhwe] ARk A B 957} 4

 Slrk

T Bl = 5 AR 5o Qlste] Al
e} e SNRE 7 Al57) A1EH, o8 Bt
3p7] 98l B E]ellA= N-repetition -3¢} LDPC
N5 AR wlkg Agkslglon, o] & 54 LEDE
o]-g3to] AA| AgtellA] TS A8’ A5 A
Alsisict A7t 271E 2 e oA AljRRE A%
A 7IHke] AA mdde] 93k oS 7L oleS
Eelaloick

References

[1] C. Sanchez, B. Ortega, and J. Capmany,
“OFDM -IDMA for uplink transmission in
passive optical networks,” IEEE Photonics J.,
vol. 4, no. 1, pp. 1-13, Feb. 2012.
(https://doi.org/10.1109/JPHOT.2011.2177450)

[2] C.-U. Baek, A.-H. Lee, D.-H. Lee, and J.-W.
Jung, “A soft decision decoding method of
ldpc-coded m-ary pulse position modulated
signals in underwater laser communication,” J.
KICS, vol. 43, no. 11, pp. 1798-1801, Nov.
2018.
(https://doi.org/10.7840/kics.2018.43.11.1798)

[31 M. Li and Y. Xiang, “A photon counting
underwater noma wireless optical
communication system,” 2019 7th ICICN,
IEEE, pp. 120-124, Macao, China, Apr. 2019.
(https://doi.org/10.1109/ICICN.2019.8834971)

[4] P. A. Hoeher, J. Sticklus, and A. Harlakin,
“Underwater optical wireless communications

1225



The Journal of Korean Institute of Communications and Information Sciences "23-10 Vol.48 No.10

in swarm robotics: A tutorial,” IEEE Communn.
Surv. Tuts., vol. 23, no. 4, pp. 2630-2659,
2021.

(https://doi.org/10.1109/COMST.2021.3111984)

[51 J. Guo, et al, “Performance analysis of
LDPC-Coded OFDM in underwater wireless
optical communications,” Photonics, vol. 10,
no. 3, p. 330, Mar. 2023.
(https://doi.org/10.3390/photonics 10030330)

[6] C. Youn, K. Lee, K. Kim, J. Kang, and H.
Son, “Implementation of the underwater
wireless optical communication system using
green led array and silicon photomultiplier,” J
KICS, vol. 47, no. 11, pp. 1895-1897, Nov.
2022.
(https://doi.org/10.7840/kics.2022.47.11.1895)

1226



