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WE: KH 2019 4 10 AE 2020 4 3 AR EHE K5 B R Gubds bR, SR8 BDCS 5
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BUBEAMUE" ", Chen 2N Xk} = B A S MRS MR H TG M4 R R, EHE
R IE LT, JRRENHPEERENT 01 m, | HEESHIERASEZILT 1.5 ns,
T AME SR EAR T 0.6 m.
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WP, ARSI SCER, SEILRERSRUE AR RS TR G4 () A T S 4RI
H 119 A2 55 0 0 32 I T i T A 0 3 7 48— PO St BRAE 28 A i o B R 5, AR 7 v 2 R
V) Rt 000 B 777 3k A M U el g e AR B A T, PR I T P 210 0 B D77 3k n B st i ) ik
ITEAE, ANTHIR B B L AR AR S 4, BBk S B AE L de. I DUk [T o
A A A FE S TR U R FE A R 56, BB HESR YRR B 5 I T i B B ARORS i
%o

Hur, WAkTEESHAS (GPS, GLONASS, Galileo f1 BDS) % F T K Ml & 4
AR SEIR I s A AR T, SREGE 18] [ BRI ERZEHESE (International Terrestrial Reference
Frame, ITRF)"" %o 5% 9 77 v 52 9L 4% ) L vk ) sk PE A R D e 28 ELAR AR 1. I TR SR
Gt o> A Va Rl A WM VESE AN, TR G R B v SN 4R RE (1) B AR
HIFGAE—EZE . KE GPS s R WGS84 15425 T G ulfi &R 5140 M fl GPS T2 Al
(R B AR [ 5y ) 2 AR BRI S) AT il B T B DX B AR I8 Bl 0 4 BR S H HE QR L7 kG
FEMIsm, A GPS A NEEES — RA S MU REMA P OBRASE, E&1NS
FHELEALF T 1k i 2553 WGS84 5 TTRFE 1 & kg BEX 5 A I4E R, WGS84 (G1762) 5
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1990) %#3% ITRF2014 k&% /T 2 em™ 7,
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LG R G I UAF AL A% & (BeiDou Coordinate System, BDCS)™ . #1745 A ™" #1
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BEE AL =5 ARk TTIE, EH TR NS 3GEO/3IGSO/24MEO, T2 55 X i
PrreEank, BRI AR5 TR HE A S A AR R B T AT YRR B2 Rtk — 5
Mt 7t
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G bR FE N T AR AL =5 TLE I 1) IGS G, R E P ARl 22 SOk
H T IGS (https://cddis.nasa.gov/). 18220 MEHFH 6 T W, AT AILERE
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WeE 2 BAH. K3 AHEBREMMEEE. M55 ITRF2014 f929 51 & ub HoE DLW
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MW, B 7 98 NEUERMREE E. N MU =G RZERK RMS 4iit, sta [RFEEG L,
RMS ¥JMEAE E 719 1.8 mm, N JHA 1.8 mm, U AN 4.3 mm, 45 EFIK GPS
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XA Gt T ISR e [R5 R (/N T 2.5 ), SR AFOBRZRMEE 5 10 7 2
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3.3 BuhEREIF

AVCK ) GPS MECHE 1) 5 B 40 (470 d), R R lE 2R PRI, @ kMR E 15
FIEUEHEE. 1Gb14 SR 20 24 GPS MINAHEHATHE, FHHRAE. FHE.
HRE . LB RS SRR 3R AT AR e A, e A1 BRI & uh B, DR AR S
DA IGb14 $2EE1 6 5l AR AEXS AR 51 98 AN IGS & Ul [ TR FE EAS. K 10 S 98 A
SR ZERE, vsnao WA E R EUEE, vigs X IGS 1AL & 3l KA AL TR 751
BETRIEI G BRI G uHE, vigpis N IGb14 IR GuEHEE. MEHATLLE 1, vsaao
5 vigs Z5 8 RMS £ 2 mm/a VLN, 5 vigpia Z 7K FHTRLE 2 mm/a DL, FEE TR
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PR A, R BIJSH A MRS GuEE, BIFL NEFER iIGMAS 6ui# A, BJFS
(IGS) AXF IGS $AE K AR AL BRIN (8] 7 51 2EAT ARG A5 21/ BJFS GulidfE, 3012 NRHE
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ITRF2014 $#2{£/) BJFS uii# &, BJFS (IGb14) N IGb14 $#24t[) BJFS Gufi#E. M BJFS
(SHAO) 43515 BJFS (ITRF2014) 1 BJFS (IGb14) 38 ) EL i vl LA HY L 0000 540 ek 1]
W5 R, N P A TR FERE M K T [ 2008 1 mm/a, FEEITAZN 2 mm/a. BIFS
(SHAO) 5 BJFS (IGS) MLk, N Jm#E% %4 1 mm/a, E MU J7AZR%) 2 mm/a.
3012 A BIF1 b f1 T 5875 00 I ES 4 ik 2 DL S RN & il e 91 R A7 I AF R 38 s HEAT 70 M
B, SEA G E MU J7 R AR E.

*2 AUt aihRE

= vy/mma~!  vp/mm-a”! vy /mm-at

BJSH —10.3 28.4 3.1
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BJFS (SHAO) 118 29.3 4.4
BJFS (IGS) ~11.6 31.7 1.9
BJFS (ITRF2014) ~10.6 30.6 2.2
BJFS (IGb14) ~105 30.7 2.2
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R G BV B I RS B2 450 d, T8 7 S AR 1A £ st WL DN e e 10 25 52 A 105 e

HFE/(°)

11 FEXEHIEGHKFESEEED

ME W ELLE AT LA, I E R GuliE 5 IGb14 1 ITRF2014 G ulid A



406 XX 2 #E 40 %

e, — A TR R DN B A 1R85 FE AL (470 d), FE TS 6 il 3 IR R 7% P8 R I
TG IE 3 AR P BRER T, AEMIE IS B AR B BRER T, 5% S5 TR AR R H AR R A8 5. Blewitt Al
Lavellee " BT 7881, MMEARIT K EZE D 2.5 a, A BESURSHIIG IR, B 0
DRI, AETE B G b (B A AR L X 25 159 2 A SRS 2 S
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KA 2019 4510 H 1 HZ 2020 4F 3 A 19 HAER A 6 5 B 6 A6 000 2504 s
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53T
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ZEPE i, I IREUAN 2019 4E 10 H 1 H % 2020 £ 3 H 19 HAsug R0 IL 2} B11 A1 B3I Sl
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Accuracy Evaluation of Aligning BeiDou Coordinate System
to ITRF2014 Based on BeiDou Observations

QU Wei-jing!, LIU Li?, ZHOU Shan-shi’, XU Jun-yi?, YANG Yu-fei2,
HU Xiao-gong!, GUO Rui?, WU Bin!, DONG Ming3,
TAND Cheng-pan', LI Xiao-jie?, LIU Shu-ai?

(1. Shanghai Astronomical Observatory, Chinese Academy of Science, Shanghai 200030, China; 2.
Beijing Satellite Navigation Center, Beijing 100092, China; 8. Beijing Institute of Tracking and T-
elecommunication Technology, Beijing 100094, China)

Abstract: Based on GPS observations, the BeiDou coordinate system (BDCS) (2019v01)
aligned to ITRF2014 was released in December 2019 and the alignment accuracy is at mil-
limeter level. With the continuous accumulation of BeiDou Satellite Navigation System
(BDS) observations, it should be used to the alignment and maintenance of BDCS. In this
paper, we align BDCS to ITRF2014 using BDS observations from October 1, 2019 to March
19, 2020. The daily station coordinates obtained by using GPS observations from global
distribution stations and that from the International GPS Service (IGS) from January 1,
2019 to April 19, 2020 are used to evaluate the accuracy of the station coordinates estimated
by using BDS observations. The average root-mean-square (RMS) of the daily IGS station
coordinate differences between using BDS observations and from IGS analysis center is less
than 1 cm. The average RMS of the daily station coordinate differences between using G-
PS and BDS observations is less than 1.5 cm. The scatter of station coordinates solutions
using BDS observation is relatively large, which is preliminary explained in this paper. The
velocities of the regional monitoring stations are estimated using GPS observations of 470
days. With the stable operation of BDS and continued accumulation of BDS observations,
we expect to obtain higher accuracy of station coordinates, velocity, and the alignment to
ITRF.

Key words: BeiDou Satellite Navigation System; BeiDou coordinate system; International

celestial reference frame
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