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Design of a Ship-shore Time Synchronization Application System

ZHANG Hu-ling , LI Qun-xu , ZHAO [Jing-let
(China Satellite Marine Tracking and Controlling Department, Jiangyin 214431, China)

Abstract: A ship-shore time synchronization application system through satellite channel is designed for TT&C
ship. According to actual TT&C ship ship-shore communication status, the Two Way Satellite Time Synchroniza-
tion( TWSTS) method is chosen to minimize the time synchronization error. After analysis of major error affects
in time synchronization, a ship-shore time synchronization application system is designed to minimize the time
synchronization error. The test result through the actual satellite channel shows that the system’s accuracy is up
to microseconds and the demand of the ship-shore communication in TT&C ship is satisfied.
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Fig.1 Flowchart of two way satellite time transfer method
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Table 1 The effect of errors on ship-shore time synchronization

RZER ALY

7S s 5 5] 5] B 0.9 e
MR 2 o
DDN W& RAERE 104 s

B I AT 13 25 DDN 735 i 22 10 ps
TR RRE 20 ns

PRARIN AE 1R 2% G2 5 ns
TR AN Hb AT TR RE 150 ps
TEMFiRE 50 ps

BERE SRS B RZE 1 ps

1 Bl i R 2 50 ps




5525

RIS A TR I T R STt

10 1

2.2 REBEFRE
2.2.1 MEREMEIE

FEXTIE I R G877 T &, s B AR
PRELR AU 1 5 iR R iR 22 PR iR ZE IR
5, IR TE XS B R R GE X B A B . AR 1 1]
UL FERA RG22, d b AS [R) YR A7 & 9 DDN
Uit I SRAFEIR 2 B A, TR 2104 s, WA 75 R BURH L ()38
Jita i A 5 il o

SR P s 8] (8] P T 5 A e I B ) 22 - R
P R GE Bt 2 4% IRIG-B /91 PPSIY L 7t
HAEHECES T 1T 5%, DDN i 1 RAE R &b F TS
YESTTIF K, IRIG-B H 5 MHz 5 5945 5 1 N R BE
Jikuf, SEBURFRIRZED B . Zead SRAE R 220 5, Al
DDN ity - SRAY 15 25 A5 Ay B 1] [1] By 115025 ) i 1R 22
MR IS MHz A Z8 4 Ry 278 ok i i, ZE FF 1T RG]
Sb77 A IR 25 B BN K TF0.1 ps, BITHE#R ik o
XSS HEIRZERE FAKTF0.2 pso
2.2.2 REHFEIRNSHEIT

T TR B ) T B ] 2R Ge et o, BUa] Lkt
TGt N A I, U5 X I 5 261 7
i SEA L B A ) M A A A TR 2
KU SHAE, 772 5 8 (B i R R 280, il
SRS A S AL A (™ K B, AR T
SRR EE R E S O A B BT . R, 7R
7 2R 40 1) 4 o) Ak L8 o O ] 90 g A0 20 A 7 Ak PR
B, WA SR B S H (A T I A 3 L)
A B AT B A PRI B s A B S
R . SEFR TRE HP AN i) g R FH GBI v £, %5
Pt 2/ B W G IR ZE B IER B . Bl
R, TR 25 TE ORS 1, H 508 £ A, X B o ]
Ko TEN RS IR 22 A PERI AL, 255 75 EORS
JE RGBS ] R N = 100,

T TR BUpa) % s 07 2R 8 152 2 Ak PR ASE R 11t
oh, N e/ N e A o R B i) 22 10 A FE — B 2
) XU S0 A L, % XL 1 300 g 5040 1 7 B 3 )
AT, 8 2 HE T 17 0 2 50 BB (L A s L
[ 0] S} S

3 DEXNEX ARG

AR R ) X5 R R 48 5% ) T3 4 30 A ) B ]
Fe s 0 05 2K, I ) R v oy e i 0 e - RTAB 1E FE A

et sy HE (SR ] [F] 256G B Gk BT 20K, TERSE
P, >R B DDN SRAE 12200 5t R AE TR 2554
PRGETHS5 J7 5 v 25 A [ A BE gl 58 25, AT 55 B
IR B F25 . ] bk I 2R 40 32 8 58 B Td A
TE R FE X [ 0 DDN 35 £ SR A 152 22 1 i L A
IRIG-B At B[] 45 5L A 91 L 7 A= 485 5 00 ) 00 < s (1]
25 R AL B HE 5 25 5 AE B AR M B ) A S Y
IRIG-B M4 fE

3.1 WmEigt

3.1.1 TEHAR

ML BE 7 Y, 2 A (8] L 1 &R 46
BEVTRT T e sl R L 36 SR b R A AR o sl A
T 1 1% Sl ol A A2 fh B 42 1 BRLOT L IRIG-B B ™ A=
BT IRIG-B B i i 5.7 2 i Ab R 4% 2050 L[]
(] B 34545 BT DD SRAYE 5 2 I 8 356 A R B i
R AT RE I B BT ALK, (2 R B AE AR R BT Y
HHORTE ™ A IRIG-B 1, 1M IEE 1% 2k ol D o0
U AR B 5 R 0 TR 25 1 IRIG-B A% ok 8] 25 i 1 i)
4. ERGMNEIT L, E BT —3, HE R
ST IIREASE A

W B Bl () sl R G HAR A R &5 4 an [ 2
JIi7R o

| TEBREWET |

I

| BREOET |
| DDNR A% B &

[XERE| [REET
R WEET | | IRERE Bk
IRIG-B| IRIG-B

IRIG-B ) Ab B 28 IRIG-B
I 5 7= 4 B 5T |‘_'| BT |‘_’| i 5 A% iR B 70
gk

HR
1PPS

1 PPS
P d
*f 41 PPS
Hz
IRIG-B

1PPS/H

IRIG-B # -

5 MHz 5 MHz

K2 RGAE

Fig.2 Block diagram of time synchronization application system
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Fig.4 Software flowchart of time synchronization application system
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Fig.4 Architecture of the time synchronization application system
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