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Introduction 

“vie_lsm” 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/day2), 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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continuous piece-wise linear offsets 

(CPWLO)  

VieVS User Workshop 2012 4 

1
1 2 1

2 1

( )i

t t
x x x x

t t


  





Partial derivatives of the delay 

model w.r.t. a sub-daily parameter 
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design matrix of real observation 

equations 

design matrix of pseudo-observation 

equations (constraints) 
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Modeling clock breaks 
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Clocks for first solution 
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Clocks 
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Troposphere delay 
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TRF antenna coordinates 
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TRF antenna coordinates 
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EOP 
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CRF source coordinates 



vie_lsm corrects clock breaks and detects outlier 

observations. 

vie_lsm 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.g. 1 hour during CONT11) 

can be unveiled accurately with VieVS.  
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Conclusions 
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CONT11 



VieVS User Workshop 2012 24 

CONT11 
12 h 

24 h 

Fourier spectra of the hourly 

Kokee TRF coordinates 
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Thank you so much  

for your attention!  


