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Abstract; GPS satellites antenna PCO (phase center offset)
and PCV(phase center variation) were re-estimated based on
station coordinates under different reference frames. The
correlations among GPS satellite antenna parameters, receiver
antenna parameters and reference frame scales were reduced

WS B 2017-08—05

by fixing receiver antenna PCO/PCV and constraining station
coordinate to given reference frame tightly. Results show that
the mean difference of block-specific satellite antenna PCV
based on different reference frames is 0. 726 mm. Comparing
with the satellite antenna PCV released by IGS based on
IGS00, the mean block-specific PCV difference between IGS
value and the re-estimated is 0. 844 mm. Comparing to the
IGS values, GPS re-estimated satellite antenna PCO has an
average bias of — 14. 4 mm and — 16. 8 mm for the re-
estimated satellite antenna PCO based on 1GS14 and IGS08,
The re-estimated PCO/PCV  values could

improve their iner-consistency and contribute to the GNSS

respectively.

based reference frames densification.
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Fig.1 Satellite antenna PCO Z-component
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fRZW B R. fE 8 FA, Mg T IGS14 if
BT IGS08 BB HEHE , TE KL PCO W E 43y
ANF 10 cm, HHFEF IGS14 SHHER KKK IRZE
485 mm, it F LREFE¥MEN —14. 4 mm, EF
IGS08 ZH HEA M i KRR 224 86. 0 mm, V-HIH N
—16. 8 mm. E T IGS14 BEERTA LE KL
PCO BUEE AR HEMRMZFEL 72 mm, 113 mm |Z A,
FT IGS08 ZEER T A TLERL PCO BUIFE
HIbRHEIRZE7E 61 mm, 103 mm | [A]. f &l 8 ¥ 2
BERLZ PCO JRZBINME, FE T IGS14 F1 1GS08 &
ZHEBR R T E R PCO W HMEAE . F1E &

4 ZEig

N T DR R PCOPCV BRI E Y, Fl

1GS BRI AR 49 Eh 2005—2016 4F 12 4E 1)
SRR R TE T E T RFSHHERK GPS I
BREZ PCO M PCV 24, 31 5 1GS KA {EM T Ik
i 4 B R 2T IGS00,1GS05 1 IGS08 &% HE
MM PR XL PCV ZRE/N, 5 IGS ki) PCV
ZREARE 1 mm A£FH. BFHAHH IGS14 2%
M PR R PCO fhiT 4535 IGS R hfEHER
FIEIE R —14. 4 mm, ETF 1GS08 BHHEL K T
BRZ PCO fliit4 55 1GS Rl E R E-HE
F—16. 8 mm. i IGS KA HETF IGS14 S H{ELR
M4 GPS TE R BLOCK [ #1 BLOCK [
B)RLZ PCO 5HTF IGS08 2 EAEL PCO 2 71
SEHMEIBFEN T 52. 1 mm, R FARER PR, X
WEH T ASCEE N PCO S5 5K — 8
=



1454 Wl % K % % |3 R B % O A6 %
300;
«ITRF14 PCO
200} <ITRFO08 PCO
1001
¢ "L b e L b b
N N TR I M TR I
-200}

U AR IATAIN IR AT TN ISR DA DXL DAL DAL IR A DA SADA IS IN IR I NI IR
A T A A A A A A A T A A A A A A A A AT T A A P AP A AP P AP Sy
R R e N R S S R R S S S R S
R A R S A A A A A A A S A AR A AR M NN A

N
%
RpRpS

a X FAMAENSRIEREEL R
3001
=ITRF14 PCO 31
200} +ITRF08 PCO &
" ® B B E B B =
100‘ * B & » = 8
g
\E:Q O a8 ® u
3 L s & & & & & 8 B
_100_ .......IIIIIIII
A & & & &8 ®§ &®
" E E B E E E E E E ER B BB
_ZOO'UUCI-III-II--I
VXD 0O DDA DS N O XN G XNANSIADDI D LSNP OE D L
PO T S PRI PRI F S O X EE I E T OO F LR ELELEE
-300458 S ESE

8
Q NIRNENERN Q QR O Q7O NN
2 B P P R P e
T U T R

R R T R T T R T T T T e T R T N R R T R T R T S T S T T W A R o
POISANS IS ARG SIS IS S IS RS A RIS ISR IS A IS RS IR SIS IS RO A SR

b X FHMEBUIE K 1E
8 ETF IGS14 #1 IGS08 By T E X £ PCO &it &
Fig.8 Statistic result of Satellite antenna PCO corrections based on 1GS14 and IGS08

S E 30k

C1] RB8, =00, XA ML EER A% GPS
BymabEpygmE ], R EER (G BRHERD , 2009, 34
(11).1301.

ZHU Zhigin, LI Zhenghang, LIU Wanke. The effect of the
shift of phase center correction mode on GPS data processing
[J]. Geomatics and Information Science of Wuhan University,
2009, 34(11):1301.

B—1l, B95%, BB, % . GPS HLEMZIRHL R 4% PCO/
PCVHEREELMENZm a1 WL, 2017
(5):11.

HU Yifan, HU Xian, CHEN Junping, et al. Analysis of GPS

satellite and receiver antenna absolute PCO/PCV influence on

[2]

high precise baseline resolution [J]. Bulletin of Surveying and
Mapping, 2017¢(5); 11.

W—. TESHRL PCO fl PCV ks 2 [D]. LiE. FTF
K2£,2017.

HU Yifan. The calibration of antenna PCO/PCV based on
orbit [ D 7.

[3]

navigation  satellite Shanghai:  Tongji
University, 2017.
SCHMID R, ROTHACHER M. Estimation of elevation-

dependent satellite antenna phase center variations of GPS

[4]

[5]

[6]

[7]

L9l

[10]

[11]

satellites[J]. Journal of Geodesy, 2003, 77(7);440.

BILICH A L, MADER G L. GNSS absolute antenna calibration
at the national geodetic survey [J]. American Geophysical
Union, 2009, 21(11):3080.

WVBBENA G, SCHMITZ M, BOETTCHER G, et al. Absolute
GNSS antenna calibration with a robot: Repeatability of phase
calibration of GLONASS and determination of
carrier-to-noise pattern[J]. Journal of Geodesy, 2008, 47(5);
730.

REBISCHUNG P, GARAYT B, SCHMID R, et al. IGS08:
Elaboration, consequences & maintenance of the IGS realization
of ITRF2008 [J]. GPS Solutions, 2012, 16(4).483.
SPRINGER T A. Modeling and validating orbits and clocks
using the global positioning system [J]. GPS Solutions, 2005,
13(4):453.

SCHMID R, ROTHACHER M, THALLER D, et al. Absolute
phase center corrections of satellite and receiver antennas[ ] ].
GPS Solutions, 2005, 9(4).283.

SCHMID R, STEIGENBERGER P, GENDT G,
Generation of a consistent absolute phase-center correction

variations,

et al.

model for GPS receiver and satellite antennas[ J]. Journal of
Geodesy, 2007, 81(12).781.

RAY J, RAY J, RAY ], et al. IGS08: the IGS realization of
ITRF2008[J]. GPS Solutions, 2012, 16(4):483.



