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Abstract: In order to meet the demand for distributed joint timekeeping system, a remote time comparison system was de-
signed, which includes satellite co-visibility, satellite bi-directional, and fiber bi-directional time comparison means. The domestic
equipment used in the system has the same time comparison accuracy as imported equipment, achieving high-precision clock differ-
ence measurement between laboratories using multiple means. The relative zero value calibration of the time comparison equipment
was completed using a mobile calibration station, and a 20-day time comparison was conducted between laboratories that were 50
km apart. The experimental results show that the mean clock difference measured by the three comparison means at the two loca-
tions is less than 1 ns, the trend is the same, and the amplitude is similar, and all can accurately measure the clock difference between
the two locations.
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Fig. 1 Satellite view of time comparison schematic diagram
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Fig.2 Satellite two-way time comparison schematic diagram
1.3 4 jE B i) B X I} AE R Ty, B3 I EEAS 2 A A 35 % 55 2 B o
LT X pa] i ) Foxof 75 125 0 gk B 2T R Jr KA BRI IE O T, A Ul AT B w9 i A B I g 2
BEFEES, Fl—MROGLT e TG b8 B RN XK AT=T,-T,, T, 0 AuiRSEE(ES 0], 7,8 B
PSR MR, M A S B B RIEF )ty S SHNEE R S ], )

%iﬁ_@uzl—‘ﬁrﬁﬁﬁéﬁllﬂﬂ%@ﬂ@{ﬂﬂﬂﬁﬁﬁ, 2 i 2 B Tya=AT+ 15+ 75, + T, (4)
155 R P AL S sk A, 7 SO0 0 5 4 15 Tyg=AT+7,+ 755+ 7 (5)
135 A5 Bl ah 2=, dniE 3 s . B, o O ARG S RS HOT . Dtk
ik A AR B0 Bl & SHES B AR R T CESRBOLE) WAITEE, 7 K Al
: Al PRN(A) Bili -
Tk ([T e UL seersems NG 215‘51@ 53
B A Wk | ik | Tl ok | Wk | S B B
PRN(L)
SN B ¢SO
Start= e e Start

(a) LR X ri] A a] L XA P&

(a) Optical fiber bidirectional time comparison block diagram

T

BA

\ 4

Al

B

T

AB

(b)) LT XL i ) EE X R e 5 P

(b) Optical fiber bidirectional time comparison system schematic diagram
B3 R b pe sk

Fig. 3 Optical fiber bidirectional time comparison



£ 68 - FERF, S XTREMTHSHEERELE X E AR

o5 45 5 3

(8] 5 = W BT ADE AR ot OB AL R &%)

FOFZEMSUIREHE 5 [RIAE 7 T o 205010 DA B sl AR SR A

BFAE 5 7, R BT IEI5 5l A 2 & 3% 5] B 3l (19 ) 41 4%

B B ) AR INE A 5 7, RIS 5 ol B B AR ) A

ol (VG LT B P 1) AL o A
FENCNEVOIIECE

AT = %[(TBA_ Tas)+ (s —70)+H(Th—75) +(Tpa — Tap) ]

(6)

24 A Uh I B i 7E A — i %) & 3% 1PPS 5 5,

TG B AR A R AL e (5 5 K e, (Lt
SERZT AT TR S, Bl oy~ 1, WA

AT= %[(TBA_TAB)+(TB_TA)+(T1'A_T;3)] (7)

A St RN B 3l 3 2o S8 B e B T, A Ty, K
I B 422 YT 428 (14 25 (2 — 7,0 )+ (ch — o) P 5 5% 4%
FTAGPRALHEATIN A, 1R 25 AT R VT T3 A5 5
ARX@HKBIEA . BRI IR o2 M psh2s, wiff
B Ui 57 5 Al TR R A

2 BHESRER RS

R[] 431 28 2R 46 #H B 80 43 3R 48 5 B [ LL X 43
RGN

JR PR R SR TR BhALE A £
WA TR . 2l A, BB S AR AR A
AT RG] LIS R F 4 41 10 MHz {55 Fi1 1 PPS
Jik wh {5 5 R AT A FxF, X 4% DR A BE AT B 0
Br, BT A TR TR R BRG] TR e e 2 B
ARAE HE X R | 390 U L B R AT AL B, 5 N
BIRTFEE AR, MR 255 I B s ) RUBE {5 B
M 3o AR BB S S B 3 SR AR R AR E
00, nfE 4 frRie,

I E] X 20 R G & TR IRl . A
X Ji] Bt ] X 38 46 . G EF BLTE] s A X A, 3
B S A R R L B, J#E AR
R T4 Al 5 H A SF I SBR[ X O R, W]
DUKGE B FE X8R 22 DIRGBTR T8 RS, WERS
B AT B A o s A SR A AR, W S 2 Gt
R GRS o A R G R T

3 LEXTSEER A

PP 1) 1 o 5 2 (R 7 2 F ][] 200 B S B 4
AR, BEHER BE R YR SE I [R] P XRG BE 9 EEE R

e N N Y e
‘ T Hﬂl’é’ﬂnhkﬁﬁ{% e
4846

XA
B4 BIaAERGRZER

Fig. 4 Time frequency system block diagram
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Fig. 5 Calibration process of satellite common view receiver
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