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O ty=tg+ 1(ty)
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O Summarizing these terms leads to

PS(tA) = C(tA—tE)+dp+TS 40315

is the signal propagation time (m)
is the geometric range (m)
including PCO/PCV, Solid earth tides, Polar tides and Ocean loading etc.

is the slant tropospheric delay (m)
is the slant ionosphere delay (TECU)
is the code bias (TGD) for pesudorange (m)
is the measured pseudorange (m)
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O IGSF=&
B ftp://igs.ign.fr/pub/igs/products

B ftp://cddis.gsfc.nasa.gov/pub/gps/products
O MGEXF=E

B ftp://igs.ign.fr/pub/igs/products/mgex

B ftp://cddis.gsfc.nasa.gov/pub/gps/products/mgex
O BDS-3775

B ftp://cddis.gsfc.nasa.gov/pub/gnss/products/mgex

Table 1 Overview of the IGS and MGEX ACs and precise products

B ftp://igs.gnsswhu.cn/pub/gnss/products/mgex

Institution Prefix  System  Orbit/clock Remarks
IGS

CODE cod GR 15 min/S s -

NRCan emr G 15 min/30 s -

ESA/ESOC  esa GR 15 min/30 s -

GFZ Z GR 15 min/30 s -

CNES/CLS  grg GR 15 min/30 s -

IGS igs G 15 min/30 s Official
combined
products

JPL Jpl G 15 min/30 s -

MIT mit G 15 min/30 s -

NGS ngs G 15 min/15 min  Excluded

SIO sio G 15 min/15 min  Excluded

MGEX

CODE com GRCEJ 5 min/30 s -

GFZ gbm GRCEJ 5 min/30 s -

CNES/CLS  grm GRE 15 min/30 s -

JAXA Jjax GRJ 5 min/30 s -

SHAO sha GRCE 15 min/5 min Excluded

TUM tum CEJ 5 min/5 min Excluded

WHU wum GRCEJ 15 min/30 s -
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O SCAJF=AR3REN
B NTRIP#MY

BNCH#R{&ftp://igs.bkg.bund.de/NTRIP/software/

mountpoint A
CLK0O
CLKoO1
CLK10
CLK10_DREF91
CLK11

CLK11_DREF91

identifier

misc

BRDC_CoM_ITRF BKG

BRDC_CoM_ITRF BKG

BRDC_APC_ITRF
BRDC_APC_ITRF
BRDC_APC_ITRF
BRDC_APC_ITRF

BKG

BKG
BKG
BKG

BRDC_CoM_ITRF WUHAN

CLK15
CLK16 BRDC_APC_ITRF WUHAN

CLK21 BRDC_CoM_ITRF |gnss.gsoc.dir.de:2101/CLKCO_DEU1(1)
CLK22 BRDC_APC_ITRF NRCan

CLK24 BRDC_CoM_ITRF ‘IGS Combination

CLK25 BRDC_APC_ITRF ‘IGS Combination

CLK30 BRDC_CoM_ITRF |IGS Single-Epoch Combination

CLK31 BRDC_APC_ITRF IGS Single-Epoch Combination

CLK50 BRDC_CoM_ITRF ESAESOC

CLK51 BRDC_APC_ITRF ESA/ESOC

CLKS52 BRDC_CoM_ITRF ESA/ESOC2

CLK53 BRDC_APC_ITRF |ESA/ESOC2

CLK90 BRDC_CoM_ITRF CNES/ORB

CLKof BRDC_APC_ITRF CNES/ORB

CLK92 BRDC_CoM_ITRF |Phase CNES/ORB

CLK93 BRDC_APC_ITRF Phase CNES/ORB
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PP =pi+t,+T5+2215 — b5 +b, f+ep

O =pf+t,+T° -

is the measured pseudorange on frequency f (m)

is the measured carrier phase on frequency f (m)

is the true geometric range, pi = |r — .| (M)

is the clock error for pesudorange and carrier phase (m)

is the slant tropospheric delay (m)

is the slant ionosphere delay on frequency f (m)

is the code bias (TGD) for pesudorange (m)

is the phase ambiguity on frequency f (cycle)

is the wave length on frequency f (m/cycle)

is the measurement noise, including the multipath effect (m)

Other terms: Relativistic effect; PCO/PCV; Solid earth tides; Polar tides; Ocean loading; phase wind up etc.

© Dr. Shengfeng Gu, Fusing Group, WHU (gsf@whu.edu.cn)



PE=pi+t,+T5+2205 — b5 +bp+ep

GN SS%EE%EgﬂéPPPXEﬂUH = Of =pf +tp +T° fz“ﬁf’ls ANy + €o

0 B EENIE 05)-(5 722)0 o)

Pf=p,§+tr+TS+4]93IS+br1+£p

Ps=pS+t. +T5+ 4}9315+br2+ep
2

2 2
Poe =p; +t,+T°+ (flzf_lfzzbr,1 flf 2 —#2—b, ) + &p1c

=p;+t,+T°+b,1c+épic

O BXSMRAIE

Of =pi+t, +T° — 4}‘31315 NS 1+ &g

¢]§=pﬁ+tr+Ts—%§Is NS + &g

2

2
Pie=p; +t,+T° — /11( szrS1_sz) r2)+€<DLC

=p; +t, +T°5 =4 N: 1o+ € c

© Dr. Shengfeng Gu, Fusing Group, WHU (gsf@whu.edu.cn)



THEBEHSPPPILNGIE Pl = BE 4ty 4T 4 b + e

Prc=p7 +t, +T° = 4NZ o+ €o1c

NG IEEDIAIEre = (Yo Yo  Zo)IRZHNHKEVETT | (RE—HIN

Pic = po — Ay Orgnss +tr + T° + by 1o + €p1c
Drc = po — Ax, OTgnss + tr + T° — A41NZ 10 + €9 1c

“Tips © p={@ =22+ O =y )2 + (2 — 202} ~ {5 — 22+ 0° — y)2 + (& — 20%)7| + 2| dx+ ‘;—5 dy +°2| dz
To *lro To Zlrg
_ x5 =x¢ ¥ =yo x*=x9 Y'-yo 2Z°—2o T
— P Po o X Po oo T Po o bz = Po ( Po Po Po ) (Ax Ay Az)
I=ZIN BIEFT M{Hftp / &E @
T . ftp://cddis.gsfc.nasa.gov/pub/gps/products/mgex/
Eny =| 1 = = t -t 1 g
RERD (UEMIHZE) | 3XF sp3/clk ftp://igs.gnsswhu.cn/pub/gnss/products/mgex
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AEXTTERUN =8 IERS Conventions Centre 2010
EIE:ES (L] Wu J, Hajj G A, Wu S, et al. Effects of antenna orientation on GPS carrier phase
EfER. EE. e 1Ry IERS Conventions Centre 2010
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