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How should I 
maintain the 

geometric
consistency of 
cadastral data? 

Motivation
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Cadastral surveying in Slovenia: current status
Slovenian legislation

Cadastral points must be determined in the current realization of 
the coordinate system:

➢ from 2008 in the coordinate system D96/TM
(EUREF 1994–1996 GPS campaigns) 

➢ from 2020 in the coordinate system D96-17/TM 
based on the updated realization (EUREF 2016 
GNSS campaign).

Very important fact

Since the establishment of the Slovenian GNSS network of CORS –
SIGNAL (SI–Slovenia, G–Geodesy, NA–NAvigation, L–Location) in 
2007, access to the national coordinate system is provided by
SIGNAL.
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Instructions for GNSS surveying in the national
coordinate system (November 2006)

The purpose to standardise basic measurements procedures with:

➢ verification of instruments

➢ calculation procedures

➢ transformation

➢ production of documentation for the needs of  geodetic
services and 

maintenance of spatial data sets managed by the Surveying and 
Mapping Authority of the Republic Slovenia. 
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Non-National CORS and access to the national
coordinate system

The private sector has established several GNSS 
stations because of:

➢ difficulty of accessing the SIGNAL network via 
mobile connections 

➢ the cost of the SIGNAL service 

➢ use of GNSS stations for other purposes

Although their quality is not verified by the authority, they are used as a reference for 
positioning in the national coordinate system.
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Basic questions for GNSS station verification

How to verify CORS?

What are the tolerances?

How can they be verified in practice, given that GNSS positions are 
essentially a stochastic process?

➢ The fundamental quality parameter of any 
GNSS point is stability.

➢ Long term events should be verified using
daily files and from other stations.

➢ One of the criteria for the quality of a GNSS 
reference station is the internal consistency.

EUREF 2021 Symposium, Ljubljana, May 26-28, 2021 7



Non-National CORS: problems to be discussed

➢ insufficient documentation of private GNSS stations
regarding the:

- location

- stabilisation

- conditions for observation acquisition

- connection to the coordinate system (computation)

➢ unknown documentation of determination of 
coordinates

➢ use of the single-station method even at distances
greater than 15 km…

Geometric inconsistency of the coordinate system on the level of detail.

Stategy of processing?
Software used to gain coordinates?
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SmartNet in Slovenia: access to SIGNAL

➢ calculation in ITRFyy and ETRS89 twice a 
year on a 14-day observations
(Bernese GNSS Software)

➢ every second-day Cross-check with the 
coordinates of SIGNAL
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Consistency of 
position 
determination

SIGNAL

Smartnet
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Single GNSS station: activities to preserve the 
geometric consistency on the level of detail

Testing of two non-national single GNSS stations to define:
a) observation length and periodicity to re-compute coordinates
b) the area from station to be used for single-station RTK
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Testing GNSS station KOBE

Private CORS: KOBE

N [mm] E [mm] h [mm]

Mean RMS 1.5 3.1 5.4

Max. RMX 4.1 5.9 9.7

GNSS 
station

KOBE: GPS observations only
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N [mm] E [mm] h [mm]

Mean RMS 0.5 1.7 5.0

Max. RMS 0.8 2.4 5.8

Testing GPS and GPS+GLONASS stations

The same location:
FGG3: GPS + GLONASS
FGGH: GPS
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Concluding remarks

➢ the results showed that time series of coordinates should be
available for each GNSS station; the latter should be checked
regularly;

➢ Smartnet allows the same quality of coordinates as SIGNAL;

➢ for each individual GNSS station a procedure of quality
stabilization and coordinate determination should be performed
and documented;

➢ single GNSS station: at the control points the coordinates should
be verified with those obtained directly with SIGNAL or Smartnet
products.

EUREF 2021 Symposium, Ljubljana, May 26-28, 2021 14



I will check
several

solutions to 
be sure…

and to maintain
the geometric
consistency of 
cadastral data.
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