Fa5% S %
2021 4£9 H

B/ SN
LASER TECHNOLOGY

Vol.45,No. 5
September,2021

XEHS: 1001-3806(2021)05-0662-08

ETREZRAERYKT LED B FIRGERE DT

® R4 BT NLE RER KRS
(P R T TR B, P55 710121)

E: N TIRTERGER A I/ N L TERS UL L /A5 T8 A WSRO SRR PR 557 AR BRI, SR T K
TG (LED) SEl i REE K4 L Ar i AL 9 it (LDPC) - BL BT (RS) 2RIk 34U J5 58, AERBELLK T LED S {5 52 5
RGERINGOL T, iS5 T 58 RS #% LDPC 5 LI K A2 RS Xt R G0 U R PR RE AR, 453 31) 1 S 40 77 S B e
WS, AT TS EIRIE . 45 RE], AL S IR R 5 R S RS RS R S8 LDPC 5 R GEAH L3531
ARG 3. 8dB,2dB, 1. 2dB [ i, AT AR R R ST IR FURFRVERE . ZWETE O R RK T JZO6E 5 R SR T FE SR {1t
2%,

REEIF: OCIEAT  FEATERS s PR 24

FESZES: TN929. 1 XEERER: A doi:10. 7510/jgjs. issn. 1001-3806. 2021. 05. 021

Analysis of error code performance of underwater LED optical
communication based on cascaded interleaving code

ZHANG Yi, YANG Yi, YIN Yafang, HE Fengtao, ZHANG Jianlei

(College of Electronic Engineering, Xi’ an University of Posts and Telecommunications, Xi’ an 710121, China)

Abstract: In order to improve the bit error rate of the system, reduce the baseline drift and the absorption scattering of the
seawater channel and other characteristics on the optical signal, a low density parity check ( LDPC)-Reed Solomon ( RS)
cascaded interleaving code scheme based on the underwater light-emitting diode ( LED ) optical communication system was
adopted. Under the simulated underwater LED optical communication experimental system, the effects of RS code, LDPC code,
and interleaved parameters on the bit-error rate performance of the system were analyzed in the code scheme, and the optimized
parameters of the cascaded interleaving code scheme were obtained and verified by the experimental simulation. The results show
that the gain of 3.8dB, 2dB, and 1.2dB can be obtained with the optimized cascaded interleaving code system, compared with
the uncoded system, RS code system, and LDPC code system, respectively, which can effectively improve the bit error rate

performance of the system. This study provides a reference for improving the reliability of the underwater wireless optical

communication system.
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Table 1  Typical attenuation coefficients for different water types
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Fig.2 Design flow chart of cascaded interleaving code scheme
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Fig.4 Block diagram of underwater LED optical communication experimental system
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Table 2 System parameter settings

name parameter
LED wavelength 450nm
transmit power 5W
divergence half angle of light source 0.087rad
transmitter radius 50mm

collecting efficiency of receiving antenna

name parameter
receiver sensitivity <1pW
receiver dadius 100mm

10mm x 10mm

76.46%

detector size
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Fig.5 Performance comparison of RS with different code rates in cascade
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Fig. 8 Waveform of uncoded signal at receiver
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Fig. 11 System performance comparison at different transmission rate
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