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Ambiguity Resolution in the Single Session Analysis Using VieVS

Presented by Peter Urban on September 15, 2026, at 1:30 p.m.

If you have any questions regarding ambiguity resolution in VieVS, do not hesitate to contact me:

Peter Urban

peter.urban@geo.tuwien.ac.at

1 Description

This exercise provides a brief introduction to the calculation of the ambiguity resolution for X/S
sessions and to the use of them for VLBI analysis within VieVS. At first, the ambiguity resolution for
the X- and S-band has to be calculated. On the basis of this two solution, the ionospheric calibration
can be determined and used for VLBI analysis. In this exercise, the IVS session R41205 will be
analyzed. To get more information about VLBI sessions, e.g. correlation and analysis reports, visit
the IVS homepage ”https://ivscc.gsfc.nasa.gov/sessions/”.

2 Before you start

■ Download VieVS from “https://github.com/TUW-VieVS”.
The VLBI and Common directory is needed.

■ Download “20250501-r41205.tgz” from the folder “PU” at TU Wien Cloud or alternatively from
“https://ivscc.gsfc.nasa.gov/sessions/2025/r41205/” and save it to the folder
VieVS/VLBI/DATA/vgosDB/2025.

3 Starting VieVS

■ Start MATLAB
■ Browse to your VieVS working directory VieVS/VLBI/WORK/
■ Type “vievs” in the MATLAB command window
■ Now VieVS should open, and the welcome panel appears.
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4 Download EOP and VMF3 files

Type in the white box of the welcome panel “2025” and select “Download” to download the EOP,
VMF3 and NTAL/VIE files for this year.

The download process is finished when this text appears in the Matlab Command Window:

5 Select input files and preparation

Select the menu “File/Set input files”. Select “Browse for VGOS-DB”. Add the “20250501-r41205”
session (IVS-R41205) vgosDB file from the 2025 folder. If it is listed in Selected Items, click “Done”.
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Now, the file should be listed in the “Process list”.

Select the menu “File/Parameter Files/Load parameters” and load the file ”vie2025b dsnx.mat”.

The next step is to deselect the checkbox “Use OPT files” and the checkbox “Iono. corrected”. Now,
the preparation process is finished.
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6 Ambiguity Correction in the S-band

In the Observation selection, “GroupDelayFull bX” needs to be changed to “GroupDelayFull bS”:

Select the menu “Run/Run options/” and type in a name for the sub-directory for the results (e.g.:
“CalcAmb SX band”):

Select the menu “Models/Ambiguities/”. The default configuration stored in the parameter file
“vie2025b dsnx.mat” uses the ambiguities provided in the vgosDB. This setting is indicated by the
“Observation file” checkbox:
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The next step is to deselect the checkbox “Observation file”. Then the other 3 checkboxes need to be
selected:

The option “AMB file” stores the resolved ambiguities and uses existing ambiguities in the predefined
subdirectory, although any other existing subdirectory can also be selected. The option “Calculated
from MB–SB delay closures” performs ambiguity resolution in VIE INIT based on multiband–single-
band delay differences using closure relations. Finally, the option “Check with first solution residuals”
verifies the ambiguity solution after the initial adjustment and applies minor corrections in VIE LSM
if some ambiguities were still remaining after the closure process.
Select the menu “Run/Run options/” and then click on the button “Save + Run” in order to run all
3 modules:
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Then the following output appears in VIE INIT:

This appears in VIE LSM with a detected ambiguity correction for one observation in the residual
correction:

Now select the menu “Plotting/Residuals/” and then choose the Folder/Session “CalcAmb SX band”
and click on “Load”. Then go to “First” to view the First Solution.
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In order to correct the detected ambiguity for this observation, VIE LSM is needed again. Please go
to the menu “Run/Run options/” and deselect the 2 checkboxes “Run vie init” and “Run vie mod”:

Select the menu “Models/Ambiguities/”. Please deselect the 2 checkboxes “Calculated from MB-SB
delay closures” and “Check with first solution residuals”.
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Then click on the button “Save + Run”.
Now select the menu “Plotting/Residuals/” and then choose the Folder/Session “CalcAmb SX band”
and click on “Load”. Then go to “First” to view the First Solution.

Now the Ambiguity Resolution for the S-band is finished. The AMB file “20250501-r41205 S.AMB”
(txt-file) can be found in the folder VieVS/VLBI/DATA/AMB/CalcAmb SX band.
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7 Ambiguity Correction in the X-band

Now, the same process has to be done for the X-band.
Select the menu “File/Set input files”. In the Observation selection, “GroupDelayFull bS” needs to
be changed to “GroupDelayFull bX”:

Select the menu “Models/Ambiguities/”. The next step is to select 2 more checkboxes “Calculated
from MB-SB delay closures” and “Check with first solution residuals”.

Select the menu “Run/Run options/” and select 2 more checkboxes “Run vie init” and “Run vie mod”:
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The sub-directory for the results stays the same like for the S-band calculation (e.g.: “CalcAmb SX band”).
Then click on “Save + Run”.
The following output appears in VIE INIT:

This appears in VIE LSM where for several observations an ambiguity correction was detected:
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Now select the menu “Plotting/Residuals/” and then choose the Folder/Session “CalcAmb SX band”
and then click on “Load”. Then go to “First” to view the First Solution. Here, all detected ambiguities
from VIE LSM can be seen:

In order to correct the detected ambiguities, VIE LSM is needed again. Please go to the menu
“Run/Run options/” and deselect the 2 checkboxes “Run vie init” and “Run vie mod”:

Select the menu “Models/Ambiguities/”. Please deselect the 2 checkboxes “Calculated from MB-SB
delay closures” and “Check with first solution residuals”.
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Then click on the button “Save + Run”.
Now select the menu “Plotting/Residuals/” and then choose the Folder/Session “CalcAmb SX band”
and click on “Load”. Then go to “First” to view the First Solution.

Now the Ambiguity Resolution for the X-band is finished. The AMB file “20250501-r41205 X.AMB”
(txt-file) can be found in the folder VieVS/VLBI/DATA/AMB/CalcAmb SX band.
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8 Ionospheric correction calculated with Ambiguities from VieVS

Select the menu “File/Set input files”.
The next step is to select the checkbox “Iono. corrected”.

Select the menu “Models/Ambiguities/”. Select the menu “File/Reload folders/”. Then choose for
the “AMB file” the folder “CalcAmb SX band” where the calculated X/S band AMB files are stored.

Select the menu “Run/Run options/” and select 2 more checkboxes “Run vie init” and “Run vie mod”
and change the sub-directory to e.g. “CalcAmb Iono”:
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Then click on “Save + Run”.
The following output appears in VIE INIT:

Now select the menu “Plotting/Residuals/” and then choose the Folder/Session “CalcAmb Iono” and
click on “Load”. Then go to “First” and “Main” to view the First and Main Solution.
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Now the VLBI Analysis is finished. No ambiguities can be seen in the first solution residuals, and the
ionospheric calibration was calculated based on the X/S-band AMB files.
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9 Check with Ambiguities from vgosDB

Select the menu “Models/Ambiguities/”. Then deselect the checkbox “AMB file” and select the
checkbox “Observation file” to use the ambiguities of the vgosDB.

Select the menu “Run/Run options/” and change the sub-directory to e.g. “CalcAmb Ref”:

Then Click on “Save + Run”. Now select the menu “Plotting/Residuals/” and then choose the
Folder/Session “CalcAmb Ref” and click on “Load”. Then go to “First” and “Main” to view the
First and Main Solution.
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The reference solution is identical to the solution of the calculated ambiguities with VieVS.
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