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Introduction

] “vie_Ism” is a module of “VieVS”, which
estimates geodetic parameters with least
squares adjustment from VLBI observations.

(»] All the parameters can be estimated as
continuous piece-wise linear offsets
(CPWLO) In sub-daily and daily temporal
resolution.
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Estimated parameters are:

[*] Clocks (offset (cm), rate (cm/day), quadratic term
(cm/day?), CPWLO (cm)),

Zenith wet delays (cm) as CPWLO,
Troposphere gradients (cm) as CPWLO,
EOP (mas and ms) as CPWLO,

Antenna coordinates in TRF (cm) as one offset per
session or as CPWLO,

Source coordinates in CRF (mas) as CPWLO.
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Partial derivatives of the delay
model w.r.t. a sub-daily parameter
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A= 'A(l).sm e A(15).sm] design matrix of real observation
- equations
‘H@).sm - 0 |
H = : . : design matrix of pseudo-observation
' ' ' equations (constraints)
0 -+ H(15).sm
bc is a zero
A'PA+H'P,H C' b A'Poc+H"P,och | yecor
N = - b (due to NNT
C 0 C and NNR
conditions
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Modeling clock breaks

Clock error
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= Wienna VLBI Software 2.0 e
- ——
File Parameters | Estimation | Global solution  Simulation  Scheduling  Run  Plotting  Help N
— Set input files—— Least squares k Troposphere —
— Process list—| Kalman filter Clock —
201141 15EP28X Global parameters EOP
Station coordinates
Source coordinates
Add previous
- Clear selected
— OPT file
OPT directory [ WIENNA v.
— Outlier file
Outlier directory |CONT11 Sl Eliminate outliers

[ Save runp l [ Save + Run
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P — ™
.= Vienna VLBI Software 20 W - ] e
File  Parameters Estimation Global solution  Simulation  Scheduling  Run  Plotting  Help E
I — Tropesphere estimation (least squares) I

— Zenith wet delays
Estimate zenith wet delays

ZWD interval [min] 30
introduce relative constraints between pwl zenith wet delay offzets

M ZWD constraints [paf2/=] 0.7

— Gradients
Estimate north gradients

NGR interval [min] 180

introduce relative constraints between pwl NGR offsets
NGR constraints [mm/day] 2

| |:| introduce absolute constraints between pwl NGR offsets
1

Estimate east gradients

EGR interval [min] 180

introduce relative constraints between pwl EGR offzeis

EGR constraints [mmiday] 2
| |:| introduce absolute constraints between pwl EGR offsets
1
||
i
| [ Save runp ] [ Save + Run
- -
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V'enna VLBI Software 20 =l | ) ‘
Flle Parameters  Estimation Global solution Simulation Scheduling Run Plotting Help N
— Clock estimation (least squares)
[J] Use clock breaks (from OPT file)
[J] Estimate clocks
(") piecewise linear (pwl) offset per clock
() pwl offset & one rate per clock
@ pwloffset, one rate & one quadratic term per clock
Clock interval [min] 30
[Z} introduce relative constraints between pwl clock offsets
Clock constraints [ps*2/s] 0.5
[ Save runp ] [ Save + Run
& ]

VieVS User Workshop 2012 10



161

s Wienna VLBI Software 2.0 E‘;‘ﬂ

File  Parameters Estimation Global solution  Simulation  Scheduling  Run  Plotting  Help N
! — EOP estimation (least squares)
estimaticn interval [min]
Estimate Xpol (inter. pole coor. in TRF) 60 constraints [mas/day] 30
| Estimate 'pol (inter. pole coor. in TRF} &0 constraints [mas/day] 30
Estimate dUT1 (retation angle) 30 |:| constraints [ms/day] 2
[] Estimate nutdx (CIP coor. in celes. long. ) 1440 constraints [mas/day] 0.0001
[] Estimate nutdy (CIP coor. in ebliquity) 1440 congtraints [mas/day] 0.0001
’ Save runp ] ’ Sawve + Run
[% -
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s Wienna VLBI Software 2.0 E‘_‘ﬁ

File  Parameters Estimation Global solution  Simulation  Scheduling  Run  Plotting  Help R

— Station coordinates estimation (least squares)

Estimate station coerdinates as one offzet per session by intreducing NMT/NNR condition eguations
Mo Met Translation (NNT)

[ Mo Net Scale (NNS)

’ Save runp ] ’ Save + Run
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wen Wienna VLBI Software 2.0 l — ﬁ
N
File  Parameters Estimation Global selution  Simulation  Scheduling  Run  Plotting  Help
— Source estimation (least squares)
estimation interval [min]
Fstimate source coordinates as pwl offsets 1440 constraints [mas/day] 0.0001
Only non-CRF =zources are estaimted if this checkbox is ticked (select "Sessionwise parameterization™
if you want otherwise...)
|
[ Save runp ] l Save + Run
L e
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v Vienna VLBI Software 2.0 (=] (]

File  Parameters Estimation Global solution  Simulation  Scheduling  Run  Plotting  Help

— VieV's processing settings

— First solution

Run first solution (enly fellowing clock function)
(") one offset per clock
(") one offset & one rate per clock
@ one offset, one rate & one guadratic term per clock

|:| Manualky find clock breaks

— Main solution

Run main solution {parameter estimation

|:| Simple cutlier test (c * m0}

&n

|:| MNormal outlier test (c * m0 * sqri{gwv))

Estimate parameters (otherwise: onhy N matrix created)

Write all parameters to ASCI file

llows for stationwise and sourcewise parameterization for each sessiort

’ Save runp I [ Save + Run
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Clocks for first solution

"B Untitled — ' | B | |
vie_Ilsm [ single session first solution ]
— parameterization for removing large clock errors — main solution

apply first basic solution (only with clock function) apply main solution

. coefficient
) one offset per clock

= [ simple outlier test [ coefficient * mo ] 5
) one offset & one rate per clock

[ basic outlier test [ coefficient * mo *sqgrt(gvv) ]

@ one offset, one rate, & one quadratic term per clock

use clock breaks (From OPT file) clock/s that have breaks in the session

Mo clock breaks
reference clock for the first solution——
|7 WETTZELL I

information!
FORTLEZA Next |

WESTFORD
BADARY
YEBES40M
TSUKUB32
HARTRAO
HOBART12
KOKEE
ONSALAGO
TIGOCONC
ZELENCHK 15
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Clocks

u vie_lsm_gui_clock |. ==l &

vie_lsm [ single session clocks ]

— parameterization for clocks clock constraints| clock interval | reference clock
FORTLEZA 0.5000 30 [l
estimate clocks WESTFORD 0.5000 30 0
- - BADARY 0.5000 30 ]
) piecewise linear (pwl) offsets per clock VERESAONA 0.5000 20 ]
) v
) pwl offsets & one rate per clock WETTZELL 0.5000 0
TSUKUE32 0.5000 30 [l
@ pwl offsets, one rate, & one quadratic term per clock HARTRAO 0.5000 30 [
HOBART12 0.5000 30 ]
KOKEE 0.5000 30 [l
[¥l intfroduce relative constraints between pwl clock offsets ONSALABD 0.5000 20 ]
TIGOCONC 0.5000 30 [l
- Default reference clock has not any clock break. ZELENCHE 0.5000 30 [E
- Reference clock is the first clock in the NGS file
OR if any OPT file of the session exists fixed clock is from OPT file
- Unit of clock estimation intervals is minutes.
- Unit of clock constraints is picosec'2/sec.

Back MNext ‘
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Troposphere delay

-
n vie_lsm_gui_tropo =[Sl

vie_lsm [ single session troposphere ]

— apply relative constraints between tropospheric offset estimates

- unit of estimation intervals is minute.
intreduce RELATIVE CONSTRAINTS between pwi ZENITH WET DELAY offsets - unit of ZWD relative constraints is picosec"2/zec e.qg. 0.7 picosec'2/zec
relatively loose.

introduce REALTIWVE CONSTRAINTS between pwltropo. NORTH GRADIENT offsets . ) o
- unit of NGR & EGR relative constraints is milimeter/day e.g. 2 mmiday
relatively loose.

introduce RELATNE CONSTRAINTS between pwl tropo. EAST GRADIENT offsets
- unit of NGR & EGR absolute constraints is milimeter £.g. 1 mm absolutehy

Inose.
I:l introduce ABSOLUTE CONSTRAINTS between pwl tropo. NORTH GRADIENT offsets

|:| introduce ABSOLUTE CONSTRAINTS between pwl tropo. EAST GRADIENT offsets

ZWD coef. |[NGR rel. coef. EGR rel. coef. MGR abs. coef. EGR abs. coef.| ZWD int. MGR int. EGR int. est. ZWD est, MGR est. EGR

FORTLEZA 0.7000 2 2 1 1 30 180 180 -~
WESTFORD 0.7000 2 2 1 1 30 180 180 b
BADARY 0.7000 ped ped 1 1 30 180 180

YEBES40M 0.7000 2 2 1 1 30 180 180 =
WETTZELL 0.7000 2 2 1 1 30 180 180

TSUKUB32 0.7000 2 2 1 1 30 180 180
HARTRAQ 0.7000 ped ped 1 1 30 180 180 B
HOBART1Z 0.7000 ped bed 1 1 30 180 180

KOKEE 0.7000 2 2 1 1 30 180 180 -

o
[
[x]
ES

If
Next |
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TRF antenna coordinates

rn vie_lsm_gui_statcoor o — - - - E@ﬂ1
vie_Ism [ single session station coordinates ]
— general options for estimation of stations coordinates—— NNT | NNR | IS | XYZ et | J— |cw. intewa|s|
_ _ _ FORTLEZA ] 100 360
estimate station coordinates WESTFORD M 100 260
BADARY ] 100 360
@ one offset per session YEBES40M ] [ [ 100 360
WETTZELL [ 100 360
@ NNT/NNR TSUKUB32 B [ [ 100 360
HARTRAO [l 100 360
) Fix some stations HOBARTIZ I il il 100 260
KOKEE [ 100 360
) pwl offsets per session ONSALAGO [ 100 360
TIGOCONC 0 [ [ 100 360
ZELENCHK [l 100 360
Back Next
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TRF antenna coordinates

ru wie_lsm_gui_statcoor - — E‘E‘ﬂj
vie_Ism [ single session station coordinates ]

—general options for estimation of stations coordinates- NNT | MR | NS | o | — |coor. ——
. . . FORTLEZA O I [l Ol 100 360
estimate station coordinates i 0 0 B B 100 260
BADARY [ [l [l [ 100 360
.:::. one offset per Session YEBES40M D D I:l 0.0100 1440
WETTZELL O O [l Ol 100 360
TSUKUE32 [l [l [l 0.0100 1440
HARTRAQ Ol I [l Ol 100 360
HOBART12 [ O [l 0.0100 1440
KOKEE O O [l 2400 80
@ pw| offsets per session OMSALAGD ] [l [l [l 100 360
TIGOCONC [l I [l 0.0100 1440
@ Fix some stations ZELENCHK O O [ [ 100 360

introduce relative constraints between pwl coordinate offsets
4 m | »

Back Next
Y o ——— a
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EOP

-
n vie_lsm_gui_sop - a—

— Earth Orientation Parameter (EOP) pwl offsets estimation options

vie_Ilsm [ single session EOP ]

Xpol (inter. pole coor. in TRF)

include model estimation interval | use constraints

60

Ypol (inter. pole coor. in TRF )

60

dUTL (rotation angle)

nutdx (CIP coor. in celes. long.)

nutdy (CIP coor. in ebliquity)

O0EEE
o
=
AEEEE

constraints

30

30

2
1.0000e-04
1.0000e-04

- unit of estimation intervals is minute

- constraints are mas/day & ms/day for EOP
- 30 mas/day and 2 ms/day are loose constraints
- 0.001 mas/day and 0.00007 ms/day are tight constraints

Back Next
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CRF source coordinates

-
n vie_lsm_gui_scurcoor

vie_Ism [ single session source coordinates ]

estimate coordinates of sources as pwl offsets [ all the unselected sources will be fixed to CRF |

intfroduce relative constraints between pwlo source coordinates

zource name total observations| est. coor. constraints | coor. interval
B [T52U+437 T8 T T e TEE] gl
83 [2309:454 7 [l 1.0000e-04 1440
- unit of constraints is mas/day. 84 |0506-512 1 W 1.0000e-04 1440
- unit of coordinate estimation intervals in minutes. 85  |0134+311 29 [ 1.0000e-04 1440
- Please, fi_x at least one source which has more than 86 |1352-104 4 7 1.0000e-04 1440
1 observation 87 |1908-201 7 [ 1.00002-04 1440
if you select estimate sources a3 |2250+194 3 1.0000e-04 1440
89 |0111+021 2 [ 1.0000e-04 1440 3
00 [1754+155 71 [l 1.0000e-04 1440
91 [2319+317 70 [l 1.00008-04 1440 i
Back MNext
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Conclusions

vie_Ism corrects clock breaks and detects outlier
observations.

vie_Ism provides SINEX input and datum free
normal equations for global solutions (vie glob).

CPWLO estimates of VieVS are in a good
agreement with those derived from other space
geodetic techniques.

Tidal motions of the antenna TRF positions on
sub-daily resolution (e.q. 1 hour during CONT11)
can be unveiled accurately with VieVS.
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CONT11 NieVS
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Fourier spectra of the hourly AN
Kokee TRF coordinates &

KOKEE in radial
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Thank you so much
for your attention!
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