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Fig. 1 End-to-end communication of Beidou satellites

AF TR AR e KRR Sk
MERARIRED: A

TEHS: 1000-3096(2023)8-0068-07

EIRT, 870 38 £ 1 2 LA S — AR Ak sk — AR
JE SO, ARG — AR AR H S A B
SRRSO A 78 AN, AR 60 s/4kE
300 s/5%, SRARTCTE R SRR UL 8 15 7 2K -
%m%%z%m%ﬁﬁﬁkﬁ&ﬂ,szumﬁ
16 kbR, BRkiRE L% 16 ARSI, B4
UOBAE BRI B Rl 1248 AT . AR PE LI
B A, SR AE R4 Bk, AT AT

B EEdEE . A6 2R hFE S AR b=
2 Wbde = 2 RHLBAEE R R AR, Jbs)
S G IRA B AT SR A, R R R, Kk
Ui G T P2 S 2 7 A S ) YA R 3 s
S R MUK o E I Kt & 2% B b s, i v
W R SRR LB, K o AR 1 A S B E 210k 5

Wik H B 2023-05-08; & [l H3: 2023-06-27

AT 85 SR BFT I H (LSKI202202502); EIFK FARRF 5L
SR I H (92058202); [F % AT & H I B H (2022YFC3104102)

[Foundation: The Scientific and Technological Innovation Project Financially
Supported by Laoshan Laboratory, No. LSKJ202202502; The National
Natural Science Foundation of China, No. 92058202; The National Key
Research and Development Program of China, No. 2022YFC3104102]

fEH A 2a(1987—), B, IWARMAE A, TN, M1, EZNFE
R AES ZREE NP5, E-mail: jiangbin@qdio.ac.cn; B ik 4
(1976—), WfE1EH, B, IWREEAN, WA, FENFEBEEFTIL
5RGEHEMF, E-mail: chenyonghua@qdio.ac.cn; #RIRHE(1980—), il
R, B, WREBA, BFRA, FENFEETENIESRGUR,

E-mail: xuzhenhua@qdio.ac.cn

68 HEEERL /2023 4F /58 47 4 /55 8



HEIRE REPOATS

JEL AR BRI B, R B AR AR, LA
R ER S 58RI 0 1 20K

7 2 223 WAL 3 ) 1 [ (Acoustic Dopler Veloci-
ty Profiler, ADCP)#ifi £k & 1Y (Temperature Conduc-
tivity Depth, CTD)/& ¥ i HI 1 VIR & AU, A
SCKHE# 2 & ADCP Fl 4 & CTD (16 7 08I0 45
WAL SR Z R ALK ]k, R G O 8 R 45 550k
X WL DU AT e, DAREARGE AT 58, R T IR IE
BN 3R, AR AU R Ak 3 Yk, UL £
P L IR B T 96% LA b, BoAE T JEF Ik} 4
1 ST IR B AR T UL S I S A A AT AT A S
FE
1 RARKEH

T 3 i A S v LI S B 3 AR AR G SR
RN E 2 firs, REEHEEE LI | AL A
FREEE 3 BRI 2H A, T LI B 45 oh v TR | R
FIAE A 19 s 3 BRI 2, EHL T D, R 45
il a AL Sk 2 RO AL AR IR, 45l %8 i i B 4
AL TR ARAT UL DN I, o) S0 00 45 % A 3 53 )
L AE b 2 AR HUROULI o340 B &k B AL TR |,
At 21 T3 PR LI 734 40 Tk B R R 9 4R R
40 b H, ABERERT B ADCP il i A 4% 5
SRR T R, LAY R BB CTD
A R S TR

I
|
L

K2 RgEAksit
Fig.2 Overall system design
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Fig. 3 Multitask flowchart for real-time ocean observation
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Fig. 5 Flowchart of the Huffman compression algorithm
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Fig. 6 Shore station receiving system for real-time ocean
observation
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Design and development of real-time communication system
for ocean observation data based on Beidou short messages
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Abstract: First- and second-generation Beidou short messages have a data length of only 78 bytes per communica-
tion, and the interval between successive communications is 300 s, which is insufficient for the real-time commu-
nication of ocean observations. A real-time communication system for ocean observation data based on Beidou
short message is designed. The obtained data is sent through Beidou multicard machine by employing the Huffman
compression algorithm to compress the observation data into multiple data packets. These subcontracted data are
then transmitted through multiple Beidou cards, which are received by the shore station receiving system. Further,
the received data package is decompressed and integrated into complete observation data. The Huffman compres-
sion algorithm is used to compress the observation data by about 50%. Moreover, each set of observation data is
compressed and sent three times. After testing for three months on shore and one month at sea, the success rate of
observation data reception was more than 96%. This verifies the feasibility and practicality of the real-time com-

munication system for ocean observation based on Beidou short messages.

(AL RF#)

74 TEPERLFE 12023 4F /5 47 45 1 45 8 31



