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Quality of VGOS data and products

[Mondal et al., 2022]

Group delay uncertainty

[Nilsson et al., 2022; IVSGM22]

VGOS S/X

[Mondal et al., 2022]

[Gipson et al., 2022]

21.7 𝛍s (85 sessions)

24.6 𝛍s (108 sessions)

Baseline length repeatability

dUT1 estimates

Site position estimates



What do the analysts see? 

Group delay per baseline

Group delay uncertainties

Cable calibration data 

Weather data (Met data)

Correlator/Station Report

Measured    vs  Modeled
𝜏 = 	 𝜏! + 𝜏"#$ + 𝜏%&' + 𝜏%(& + 𝜏)*(+ + 𝜏*,# + 𝜏()-,*+	∈

• Signal (geometry => position)
• Rest is “noise” 

• Clocks
• Ionosphere
• Troposphere
• Electronics, etc.



Geodetic processing of a VGOSDB
• VLBI processing software
• VieVS [Bohm et al., 2018] and nuSolve [Bolotin et al., ]

• GNSS processing software
• GAMIT/GLOBK [Herring et al., 2010] and GipsyX [Bertiger et al., 2020]

• We cross-check geodetic estimates with R1/R4 sessions and 
colocated GNSS stations when needed



VGOSDB processing checklist
• Read the Correlator report and take notes about station 

performance
• Load the data on nuSolve to check
• issues with VGOSDB (any warnings and errors)
• presence of weather and cable calibration data (if missing, look for a note 

in the correlator report)

• Process the session with both nuSolve and VieVS
• Statistics to look at 
• Session fit (for whole session/per baseline/per station)
• Check the parameter estimates (clock/zwd/baseline length/site 

position/EOP)



Correlator Report
• What do analysts look for?

• Antenna issues
• Warm receiver 
• Station not operational, i.e., “down” or 

unreliable 
• Cable calibration is not working 
• Phase-calibration signal absent or 

highly variable
• Missing proxy cc
• No met data
• Channel or band removed 
• Low SNR, no-detection

Analysts know what to expect
+ Which station to downweight 

in the analysis

+ Which station to use as a 
clock reference

+ Which cable-cal to use



Loading data onto nuSolve (“live” demo)



Checking cable-cal and other data
Common issues 
• Proxy-cc missing
• Proxy-cc is not generated 

for the whole session
• Met data is missing
• Check if ERP models are 

included



Processing  VGOSDB



Processing  VGOSDB



Processing  VGOSDB



Processing  VGOSDB

Ctrl+X



Initial Solution 

Ctrl+X



Outlier detection and re-weighting



Final Solution

For plotting the parameter 
estimates, go to “Station (Plots)” 
tab



Final Solution

Click save to 
write the results 
In the spoolfile



Results



Plotting the results
Postfit Residual (24MAR06VG)
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residual               = -0.458 mm
residual              = 2.6 mm
observations used = 1162
outliers                   = 0
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residual               = -0.096 mm
residual              = 2.6 mm
observations used = 1139
outliers                   = 0

dUT1 = 4.7±1.1 mu s

X coordinate estimate ( 1.16 +-  0.09 cm) of GGAO12M  (in NNR/NNT) is significant on  5 sigma level
Y coordinate estimate (-1.84 +-  0.15 cm) of GGAO12M  (in NNR/NNT) is significant on  5 sigma level
Y coordinate estimate ( 2.16 +-  0.16 cm) of ISHIOKA  (in NNR/NNT) is significant on  5 sigma level
X coordinate estimate (-2.62 +-  0.30 cm) of KOKEE12M (in NNR/NNT) is significant on  5 sigma level
Y coordinate estimate (-0.94 +-  0.15 cm) of KOKEE12M (in NNR/NNT) is significant on  5 sigma level
Z coordinate estimate (-0.74 +-  0.12 cm) of KOKEE12M (in NNR/NNT) is significant on  5 sigma level
Z coordinate estimate (-1.69 +-  0.26 cm) of MACGO12M (not in NNR/NNT) is significant on  5 sigma level
Y coordinate estimate ( 0.35 +-  0.04 cm) of ONSA13NE (in NNR/NNT) is significant on  5 sigma level
Y coordinate estimate ( 0.35 +-  0.04 cm) of ONSA13SW (in NNR/NNT) is significant on  5 sigma level
X coordinate estimate ( 0.83 +-  0.13 cm) of RAEGYEB  (in NNR/NNT) is significant on  5 sigma level
Y coordinate estimate ( 0.40 +-  0.06 cm) of RAEGYEB  (in NNR/NNT) is significant on  5 sigma level
Z coordinate estimate ( 0.71 +-  0.11 cm) of RAEGYEB  (in NNR/NNT) is significant on  5 sigma level
X coordinate estimate ( 0.68 +-  0.09 cm) of WESTFORD (in NNR/NNT) is significant on  5 sigma level



Comparing the results
Session fit (mm)

Gg-Wf baseline 


