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Design of marine terahertz communication system
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Abstract: The demand for high—capacity, anti—interference, safe and reliable transmission between
ships on the sea and between ships and aircraft is becoming urgent. Terahertz band has a high frequency
band and large bandwidth, making it an excellent means of high—capacity transmission and anti-
interference communication. Based on the characteristics of marine terahertz communication, the
influence of water vapor attenuation on terahertz wave on the sea surface in China is analyzed firstly.
Then, based on the link budget and propagation reliability calculation, a marine terahertz communication
system is designed. After being tested on a 150 m river, the system's feasibility is verified by achieving a
speed of 520 Mbps with an bit error rate of 2 x 1075,
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Fig.1 Water vapor density distribution on September and October
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Fig.2 Architecture of THz transmission system
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Fig.3 Test diagram and actual measurement scenario
Pl 3 Pk 2 P AN S 37 5

ARSCEPRARME ERAR . LT, ZenfEEHRK, 't —8iF J:j(ﬁ:ﬁl_{m%/L#l_ﬁf%BTqAﬁE
ZRUUE, KR 2% A B T I A R ke A B] A U 7S (] Gbps 1 0fF B AR . A IRIESS S et B, PRI R e & A
YR EE R YT R B o R A R R TR £ 4% 3 LAY R ﬁﬁTﬁ?ﬁﬁﬁﬁﬁ%*ﬁﬁl@ﬁ@ﬂM%l'ﬂlﬁJ
A AL N 5

5% 3k
[1] FEWE RS AP A i FE R KR SRR )] HAEFHF, 2022,38(5):17. (DONG Hao,SONG Liang, HUA Cunging,

et al. Survey of the research and development on the maritime communication technology[J]. Telecommunications Science, 2022,
38(5):17.) doi:10.11959/j.issn.1000-0801.2022087.

[2] skPtes, 92 B, 5 . W D JC4GE 5 HoAR IR S P 1], T4 il (EH R, 2021,47(4):392-401. (ZHANG Hongming, YAN
Shi, TANG Bin, et al. Maritime communications technologies: current progress and challenges[J]. Radio Communications
Technology, 2021,47(4):392-401.) d0i:10.3969/j.issn.1003-3114.2021.04.003.

[3] EJIAZEMERARAE . 2K R MIMO 5if W BRI ZEAR [J]. -IRE AR, 2020,60(7):856-864. (WANG Lijie, LI Hui,
CHENG Jie, et al. An overview of millimeter wave massive MIMO technology and marine rain attenuation models[J].
Telecommunication Engineering, 2020,60(7):856-864. ) do0i:10.3969/j.issn.1001-893x.2020.07.020.

[4] NIESLERE AR, . AR 2K B P A5 4% A5 B R [)]. 815 249, 2022,43(1):34-48. (Y] Haofan,GUAN Ke,HE Danping,et
al. Terahertz wave propagation and channel characterlzatlon[]]. Journal on Communications, 2022,43(1):34-48.) doi:10.11959/j.
issn.1000-436x.2022013.

[5] ITU-R.ITU-R P.836-6-2017 Water vapour:surface density and total columnar content[S]. 2017.

[6] ITU-R.ITU-R P.676-7-2017 Attenuation by atmospheric gases[S]. 2017.

[7] Tl A5 EALEGE ). GBIT 14617.3-2012 fifi 1 8% 3 Ml 55 RS A2 Ml 55 B3 1 565 3 38 20« LI okt 42 03 188 5 2R e A 1
FEPELS]. 2012. (Ministry of Industry and Information Technology(Communications). GB/T 14617.3-2012 Propagation characteristics
in land mobile service and fixed service—part 3:propagation characteristics of line—of-sight radio-relay communications[S]. 2012.)

[81 MWEaE . 0 A b 2% vy o G £k A% i F R B 56 AF 55 [D]. ALH: f 7R K 2%, 2021. (DNEG Xianjin. High speed wireless
transmission technology and experimental research for sub—terahertz[D]. Chengdu, China: University of Electronic Science and
Technology of China, 2021.)

[9] RS, &P LB 3C. 300 Mbps 1< 3 5 85 1 S0 R G 03T [J]. TE4 B (5 52 R, 2019,45(3):266-270. (ZHANG Yongjie,
MENG Qingfan,DUAN Wen. Design of 300 Mbps long distance cross—sea microwave communication[J]. Radio Communications
Technology, 2019,45(3):266-270.) doi:10.3969/].issn.1003-3114.2019.03.09.

[10] REF Bl M Aol BN IBE 4%, 55 . 310 GHz Rbh 2258 15 R G B [J]. Kbk 222 5 i 705 B 44k, 2020,18(3):369-373. (XIONG
Zlkang,HE Jingsuo, WU Xiaolei,et al. Design of 310 GHz Terahertz communication system[J]. Journal of Terahertz Science and
Electronic Information Technology, 2020,18(3):369-373.) doi:10.11805/TKYDA2018281.

EZ @Y -
X F(1983-), B, Wi+, S TREIF, REUFR RIER(1980-), B, i+, TR A% g TRIT,
J7 1] A 22 oK % 5 K 2% 3 17 R 4t .email:liuning1512@163. FEWFG Dy 7 KRR 2% 15 R 5.

com.

WEH(1992-), B, B+, TR, EEDRIE
EREQ982-), B, Mk, MOTREI, EWHS RARULAHL S
97 161 o K B K2 Rk



