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d. =107 f77 62 (Z)dz+ f(3 73x10°)-22) 4,
(Z)

HJLER) BRI %L A
Mapping functions mentioned in [IERS Conventions (2003):
mapping reference minimum coefficient
function elevation | hydrostatic wet
Ifadis Ifadis (1986) 2° P, T, e P,T.e"
MTT Herring (1992) 3° T, ¢, H T, 0, H
NMF Niell (1996) 3° doy, o, H ©
Lanyi Lanyi (1984), 6° T, hy, hy, B T, h, hy, B

ext. by Sovers (total)
and Jacobs (1996)
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Top view Side view

Antenna reference
point (ARP)

O: antenna geometric centre
PC: antenna phase centre

Standing axis
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(a) Uni. of Bonn robot in anechoic chamber (b) Geo++ robot in field
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F B GPSHIj 4 Bi &k £

« GAMIT: MIT/UCSD, W7, /-3¢

- BERNESE: BERN, M7, /3¢

» GIPSY: JPL, JE7%, PIJitRME A IE%

« PANDA: XK (GFZ EPOS?) , JE#
, /DR TS B R

« IGPOS: il R X", A, m/h 7k
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Pole/UT4
Broacdcast

Ephemeredes

Auxiliary Info
*Solar tables
°Lunar tables
°*Nutation tables

*Ocean tide

cAntenna phase
center model/DCB

Apriori Orbits | Solution !
] -  Visualization |
GPS observations
V4 - XYZ/NEU
N X GAMIT E> Estimates
HEl lng (Optional)
©
—N5 Engine E> Tropospheric
—/ o’ PC Workstation Estimates
Processing Control | Solution !
Parameters | Archive !

[ ] Updated hourly from SOPAC

[ ] Updated yearly from SOPAC
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Raw observations
Site meta data
Apriori Orbits
Apriori EOP
Solar/lunar/nutation

- GAMIT B AIT) 88

Control:

Session.info
Sestbl.

Session definitionl‘ _ fildv !

pre-proc

V- \ w ;- y Physical
makexp | Arc tiudldls
> < Loading
makej model
7 \ Phase center
makex autcin
cfmrg weighting
Globk

QOCA
ST filter

main-proc . sm. -\1PITPIE i3

w

-t

-
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« GLOBK: MIT/UCSD, KalmanJgj#, F
ZH DR R

» CATREF: k[, me/d 3, FRH DA
TEEC RN, S5 L

« QOCA:JPL, KalmanJgy, FEHID
RS, B2, #5587
BRI ] e 21 50 He
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o s/D 3, Kalmang, ¥IJiHRAS 2 8%
o TEXERRA R -
GLOBK: f=iii[alft
GAMIT, BERNESE, QOCA: Cholesky I~
Tk
GIPSY: SRIF 12845 i
(Householder 1E2825# ? )
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Reference frame

Zenith North

Celestial
Pole

e (Celestial reference
frame
« Terrestrial reference -0
frame

zenith

altitude = 60°
meridian ‘ direction = SE




—
Basics of terrestrial reference

frame
» Terrestrial Reference System (TRS)

origin, scale, orientation and time evolution
» Conventional Terrestrial Reference System (CTRYS)
origin: center of mass (CM)

scale: local Earth frame within a relativistic theory of
gravitation

orientation: initially aligned to BIH 1984.0 orientation

evolution 1n orientation: no residual global rotation with
respect to (NNR)-Nuvel-1A

» Fully defined, but not necessarily
accessible

FHEESEMSHhLBERIERTHRC




—
Realization of CTRS

 International Terrestrial Reference System (ITRS)
CTRS monitored by IERS
 International Terrestrial Reference Frame (ITRF)

realization of ITRS by a set of station coordinates and velocities
for a global network at a given epoch

 Station configuration:
as uniformly distributed as possible
lie on relatively stable part of the plate

 Based on IERS TN 13 (1992), “tide free” system
the permanent tide is also removed

the scaleis consistent with the TCG (Geocentric Coordinate Time)
frame within a relativistic theory of gravitation

X(1)= X, + V(i -1)+ Y AX (1)

l
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—
Realization of ITRF

 Integrates various observing techniques
VLBI, GPS, SLR, LLR, DORIS.

* Solutions from each technique are performed
independently. Combined by IERS.

»  Weighting based on relative strength.

* Orientations are determined by all
techniques.

Origin of the frame is determined by a set of
SLR solutions. -1 *2 A3 ®4

Scale is determined by VLBI and SLR. T

Station coordinates and velocities are
adjusted simultaneously.

* No-net rotation constraint 1s imposed.

*  Adopt TDT (GM=398600.4415 km?/s?) rather
than TCG (GM=398600.4418 km3/s?)
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Align network solution to
ITRF2000
 Fiducial station approach
Network transformation approach

e Intrinsic strength and weakness of GPS fiducial
free network solution

» 7 (or 6) parameter transformation

5'a (1 - R, +RY‘ f Y 23
vil=sm*+r, 1 -R,|*|¥|+|ar
7 -R, +R, 1 7| |az
\ ¥ \ 7 \ ¥ \ 7

Helmert transformation (Bursa-Wolf formula)
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Origin of ITRF2000

« CM, CE, CF and CN

* Time scale: secular, seasonal

« Desired vs realized

« Estimate geocenter motion
C,0> C,1, S, approach
Network shift approach

Degree 1 deformation
approach

« See Dong et al. (2003) for
details
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