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B Kl &5 R AR & VLBI Al 45 (international VLBI service for geodesy and astrometry,
IVS) H 20 @ Koz, &S HET 2 ¥k 24 h () EOP &, 33 S 00— f i 4= ER 43 A 1)
2110 A~ VLBI s 20, UT1 JERSEL) 3~5 us, (HIEL RBEAMMEE K G 8~10d A4
RESRSG. AT M SREUEE H A UTT A8, TVS 441K 1 h 19 UT1 I, ZSE0 MR N
IUBEALI, HAERE Y 15~20 ps™ o ABETUEIFEAE UT1 55 50 P % Bk /AN T 24 h, B
UT1 I PUs iR SS, PRI T B8 iy UT A AR B0 SR 4 i J B[R], 177 ) 30 A0 Bl A B AR sk ik
TR R R BAE

HRT IVS IEZEHEHE VLBI 2RI R4 (VGOS) HIEEY, VGOS £ MLl 3 257 F A sk
B 13 m ANAR KL 2~14 GHz A EUHL, 7T LLE—0 3 & UT1 WX E 10 7
kY, HAEMIERS . VIR, (S5, WA ST S S/X BRI VLBI A EKH)
RESY, HATIE R AR A E AL D % . A IEEHERE VGOS IS vi B 4 B 1) B 3
1, BVl T AL TRIRT I E EhE, ISR B S B 5 S A B Y . K
FINE AR IEFEFF B VGOS $dfi db B R (1 2 A1 A3, B SO S B 45 1 SO R AR
TE A R FIE R 6] (I /AR (255, AR S P sR gt T S po ™ . EDN T4 VGOS (1
Tag I e 6% K B AR UT,  SESEEUINSE AN ) B S AE AR BAE R T — 2D 1 G8AT 45, i
LI EE Ansible A1 SLURM 2 J 34 B T EL G ke SEBIL 1 sh Ak B 5 ™

£ 1VS i, 2019 4FE PR b JOR] FH 36 B 2 g 3 A [ 455K VGOS s I f 17
UT1 MRS, WA o 7e e B R Bt Bl RS0 & VLBL 0T 7 F b3, 300F T3
VGOS Hiii s ¥ e 1™ . 2020 4E, B E#EAIL 13 m 55 EARFE L 13 m VGOS B4
(RFELE bR Ih3RAS MB8T5 4. % FELE M 2022 SEETT /2 T R A 3 UTL W, _BilgR
13 m VGOS MM Z 0 T E#B 3 Wil . 2023 4EFF 4652475 AL, B8 0000 U BORN 5
PR MABIE I, HR N E stk SRR IR . ASCENAEN A E UT1 1 VGOS
SLMESL AT UT1 B AL BRI AR, R RAH G E LI /K R S 385 5 F 2 ab 3 45 et
FrxFE, BEAEIL AT SR

2 [E W VGOS i) UTI1 &=

2.1 VGOS XMLiuluh

ZUTI MERA R 13m. BERE 13m. BEARFF L 13 m =AW, Al
13m MR 13 m R KL 6 km, XA G Ul 555 11 13 m 2EZK #2003 249 km.

XLt T4 ) R 2R 1) R AR SO (I, B2 A5 402 78 26 2~14 GHz (1 XU M b
BRSO, BRI AE S LS BN ARAER S, S 512 MHz I E 5. ThE
5 X VLBI £ #5 K 4 248 (Chinese VLBI data acquisition system 2, CDAS2) X} #4515 5 24T
Herh, BRI SHERE R A RE S S, IS Marke Biic &
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I [, 4 50 5 87 0 2 41 905 L A9 2 936.4~3 320.4 MH2z. 4 408 .4~4 856.4 MHZ. 6 456.4~6 904.4
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TS R TE H 16
Bl R CDAS2
Hdmid s Mark6

MHz. 9528.4~9976.4 MHz. SN )54 8 AN 56 N 32 MHz FIlIE , IR #E iy 4 9 abede-
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Hy 5 AR VLB W SR (AN FE . UT1 SR A B f an & B s . 5 2o 5 B4 op 43 A 24
A BRSO AT [, B2 A R JE AR S A B P B A 3™ S S AR B 0 5 AT I SR
FOUNEE:  FRT F/NEOR SEAMESE 40, 73 20T WL EE R o AH OC fa A B3R AT AH A/ 4E (12 1E
SO, FUBRTR AN AE . TR AN ZE 2 A ORI BB A o B Nt A AR A K
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79387, SRJE AT SR S G o SR FH A T8 1) 2% 205 2 DR 1 090 SR i et AN RLIEE, JFR AR
TS R JE A SR P B TE S B 2 B S G AT R, XSRS FEYR scan FRUGHEAT AHOC AL B

53 UHIGALER, X5 2 UM AR B () 45 AT S 8 &, AR TR RS FL IR scan (1) FLiE
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3.2 F1RHEXE

5 N 3l S5 ) TR A 2 AR E PR AR A 2 g ke 22 T FLAR Ak, AT L s e W
BRI ZE, DS G AEAH ST 75 B Ak S50 2 B DU S5 W00k 18] J5 46 500 P B D3RR . R FH /N —3fe
ot BSOS b R T A, Fs B B TR, A1l 13 m IR L 13 m i
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FH T 00 0 Ef S R S A I L B TR A DG, DRI T ARG H 2 S S F YRR A S50 5 I 4
MARZIEE. 48 1 h 438 3 AN B (4B 20 min) , 43 7 Ak B P oplkask H 1 e A o 2 A
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L0 Peal 155 AT R REAT P-4, VGOS WL R GEH Peal 155 /2 H— R4 [E K 5 MHz 1)
ARG H B, —MRAERWSL AT S N, T RAG T A USONL I i 31 K8 SRR 28 G O I B/ A 322
™,

LGB 75 55 i) 1) B b O ke H T 95 F IR scan, A HRHR I HE B 18 36 AT (8] 22461 Peal {5
5, G1SR Peal {5l BEAE IS (B 45 _E P8 A2 BT 2 8 DL B RlaE AN T 10, 4E
Pcal #i:0% B A2 AR HERLA (multitone) , 7E2SUHL S I Peal 15 5 % BN B IE P I
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3T 925410, FATHH5H 3 Peal {3 508 5 1T H (L 7E 5@ 38 b 94045 . el | B, Peal
= SR ORI FFUR A5 BLAT, BRI Y multitone A5 1 ORI A0 FE 45 AT 24 500 4 -

140

120
. 100
S 80
60
40
20

—— 2113 m
—*— 113 m
---- RIMH 10

u

& & /a

||||||||||||||||||||||||||||||||

abcdefghijklmnopqr stuvwxyzABCDEF
iHiE

El6 &XMuk Peal (558 TFHIREESD
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WACF Y B 27248 XX YYS XY YX DUy, DLREANIEIE XX Ao 264
R TR e bR e, TR A RAEE . EXF AR 13 m-Fg Il 13 m 4R, SRS FLYE scan 7R
AR b XX B 5 RS S [ BT, 3 JE 2 30 PR 5 0 R (1 SR 10308 8 b i
NG, AN R ESR 1) IEE AR AL

g« hy ve wo x JEIELERE LB R SR T YR scan R AEFRIC N, DR T IS SR B
B 2B 5 ZE At T I g . a0 SRR A ROEIE R B e, R A S T B
I IEFR 22, 75 I B a7 AR VO o DA I IR 28 B 22 A DA 158 4% I iE (AR T AR R B 24
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150-0805
150-0807a
150-0832a

150-0833

150-0848

150-0857

abcdefghijklmnopgqrstuvwxyzABCDEF

7 SRETELE scan ERVIBERES

3.4 2 3 RHEXLE

XTER 2 URAH DG AL 3 B 4 SR AT 268U A, WER BT AEIE BRI all) A5 H 15
T I SE AR 22 7 %% SR FEL U scan B XX LYY #RAb 7> & EESASRT 100s, JFH AL BL C. D
AR AR A A 7 RN AT (%) PR T I A BR 2E t AR ZEER, T ORI P B B AL A DAL FARAS
Webrico N RAF, BEJE G B8 S 800 BT E scan BHATFHSCACER, 7500 H ZhAH AL ELIRZS 1
FRid WA RIFZEmAE.

224150 [I3RE BB scan 75l 2 B8 5 3 5 (1 2000 0 I B Bk 25 ) B BT, AR AR
wWrbrid, HAAARFUBIER W5 2, P WEXT P SEOEATIHE S, AL By C . D all (JHI#EIE
I REFR ZE7E XX YY #Ab s & B3R A KT 10 ns BIESK, W48k 3 s AH SRS W bR
L RIF.

FH R 5 BB 2500 ¢24150 BT 1) scan HEATFHOCALBE , i1 H Be 28 O AH DG AL B 5 5L o [R] Y
%TE@%%W%W,Eﬁﬁ@%%%EﬁAﬁii#,ﬁﬂ@%?ﬁ“%ﬁ%Mlhmﬁ
13 madsg X RIE R, PN ENE CN: (1) session: MMIAIS; (2) pe_mode:
B WLk AR J X B2 Peal #85X; (3) masked_chan: AN RIBEEZ 5 ; (4) freqs: FiA IHIE
FIRIARZE 7515 (5) code: HBIMUAHRAAEIRAS M IS, 1 ARFBIRESRE, 0 AFRREAR,
A REEVIGE S, B ARERWIRE 2R R, C ARMIRERIL, D REZLHUA R .

3 224150 MIAMER

SHA (=l
session ’g24150°
pc_mode {’¢’’multitone’,’u’:’multitone’ }
masked_chan g v, w,x’]
freqs [2936.4,2968.4,3000.4,3064.4...]
code 1

4 ZER

N TR IR B SRR R T FEME, 23 SREeARRS S 924148, ¢24150. g24166
9 UT1 s RT3l E s AH A B AR, SREREAT X EE 0. i T R 2% UT1 nsi
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gt G
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—=— 150-0807a —— 150-0833 —— 150-0857

b ail

B8 hSHIFERIENRBENTERE

WLILE B RE 2k b HEAT, TRLEE S S0 b SR I 431 13 me B 1l 13 m (O8I, #9340 Mk
N e u, K cu 4k,

TE BT S b B K e Hh 45 SR F LA b2 B veosDB ¥, LA VGOS HBER 4E/E
FIEMIE, a4l 13 m R 13 m 53 ARR . B LU SR O FRIR I 4B UT1 3
BT AR ST IR A I 8 0 % 30 2 A AT 5/ — il i, T A3 IR 4 I ik
A BT BB AT AR, BRIRASE dnkl . £H 81 s
552 HI4r B T ARV 20D . R AEF T E SIS TR K 2 55 3 A AE
BRI, 5 4 51 SHURETF M EAEG 55 SRS B R AT 357 41
% 6 FI & UT1 fR5HAE A IERS 20 CO4 J& %2 %, WP oci) IERS {8, B crifE Sd )
UTI1 553 b B3 B3RS s 55 7 108 56T 16 AE 405 5% 22 28 9 IBU A 1110 UT1 B i
Z 48 HINIFE T T A AL I A ]

MW TTUE H, 3T cu 34k =1k VGOS HISEULI R 48 5, [ BhAI A AR Y
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#*4 BIMFNERX THXBIBERILR
W AR s RBACTEE RMSw/ps  dUT1l/us  TBERIRZE/us  ABSENHA]/min

E 5 79/79 20.2 5.17 9.32 86
224148 ~ cvu
F3 79/79 20.2 -2.93 9.34 #5180
54150 H3) 75175 30.4 -14.86 16.25 93
C~
& F3) ! 74174 30.6 -14.26 15.40 #7180
24166 H 3l 70/72 25.9 -22.14 12.07 91
g F5h o 71/73 26.2 -22.84 12.17 2] 180

AL A IR R 2 . UTI . iRz, 5FTRAYE. R
JiTH, -SRI AT SRS HL YR scan LIS KA F], AT RZ M T B S 5005 IE RS 1E RCRAR I
IR, DAR DG AL B AN 5 scan R Z AIJEAN R IEA R . A BLE W, B3R
N LA EE, R EEE 7R, X EEEENFE TN TERER T .

TEIRAE T % A S IR K LR E BB 28 BRI SEME S, T 22 0 I B A B R 25 FE NN TR
13 m o WM HIC N & 458 TS AT ety cus tu =2kHE2 . XTaBefCag
N g25052+ 225059+ g25076 HIANSE MM AR EL E S AH AL B S, 3 — 2D Ab B fE P 1R 3 = 4%
JELR I UTL %, g § A, W= UOWIIAHSC A BRI . UT1 MRRB iR Ll B, %
MIKLRAE 2 56 28 P B A Sk

x5 BERATEA=FELKRE UTI
I Bt s EHBEREEL RMSw/ps  dUTUus  FEliRZE/us  AHIEHT[A]/min

€25052 B3 ¢t u 253/303 17.8 34.1 45 113

225059 HE ¢ t.u 247284 223 -0.3 6.1 144

g25076 H3J ¢\t u 183/201 16.9 22.7 5.7 109
5 45 1B

BP0 E N VGOS %) UT1 POl & R4 773K, AWFFLIET Peal 55 MRE. F8URER
R FRLE A P AR 22 S RS, I 3 ORARAH O B T, IR T B B A G Ab B
MK WKL T Peal 15 55U H 3 TPAL . S 18 B zh %) B G A P 45 5 B 3k
ISEThRE. 7ESCPRM A, SRA T4 13 m S5 13 m RER IR s, e 17 AR
AbFE E Eh AR K Z BN, IR A S T30 [F] ) 5 AL BEANEE 7 pr it A R 3R 15 UT1 B
HSH, WA AR 45 R 2= S/ o RIS 7R JE e B s b 3 N 7 R 5 13 m,
HE— 20 06Z A s AR K R 7E 2 SR 2 I b fly T SR EAT T IRAIE

% H BATIK G n] 2 3 PRI UT1 88 Ab 345 01 i) AR &, 4% UT1 SREL A 5 I8 [A]
H Bz /K2 O T A B E 9 UTT inagosdil () 5 SR a3, e 2:hnl T B 2=k 01 R i
E Fr UT1 B,
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Automated VGOS Data Correlation for UT1 Rapid Service

LIU Longhui"?, HE Xuan'"2, SHU Fengchun'-}, GAN Jiangying'-?

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2. School of
Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049, China; 3. Shanghai Key
Laboratory of Space Navigation and Positioning Techniques, Shanghai 200030, China)

Abstract: Very Long Baseline Interferometry (VLBI) is the only space geodesy technique capable of directly measur-
ing Universal Time (UT1) with high precision. The stations in Shanghai and Urumgqi which are part of the VLBI Global
Observing system (VGOS) have been built and used for the regular UT1 measurement service. With the growing num-
ber of observations and the need for timeliness in UT1 rapid measurements, automated data processing has become
increasingly imperative. A method is proposed based on Phase Calibration (Pcal) signal amplitude, fringe quality fac-
tor, and single-channel delay residuals to achieve automated Pcal signal quality assessment, abnormal channel removal,
and correlation result validation. Through three iterations of correlation processing, an automated correlation pipeline
was established, enhancing automation capabilities and reducing manual workload. The validity and reliability of the
automated correlation were verified through comparison with manual processing and derivation of UT1 solution from
multiple baselines . At present, this pipeline has been used for daily UT1 data processing.

Key words: VLBI; VGOS; UT1; correlation; automation
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