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Introduction

• In 2008, the Estonian Land Board carried out high-precision GPS 
measurements on the points of the I order National Geodetic Network

• Different structural units of the Land Board participated in the
measurements 

• GPS measurements were coordinated by Prof. Artu Ellmann from the
Tallinn University of Technology

Management

• The final length of GPS field mission was from July 28 to August 08, 2008 

• Altogether 7 days (GPS weeks 1490 and 1491)

• Measurement hours from 110 hours/point to 158 hours/point, exceptional
was another unit in Suurupi, altogether 48 hours

• Altogether 12 units of Ashtech GPS receivers with GPS Choke Ring 
Antennas were used (8+1 sets were loaned from Finnish Geodetic Institute)

• Measurements were carried out simultaneously on all 12 points of I-order 
National Geodetic Netwiork

Computations

• In the data processing of RGP 2008 campaign, the principles of the RGP 
observation campaign of 1997 as well as the guidelines of EPN and NKG 
were followed 

• In the computations Bernese GPS 5.0 software was used

• Computations were made by two different scenarious (simutaniously by
two persons)

• Free network solution and constrained network solutions were performed

• Main points of computation strategy:
– calculations were performed in IGS05 datum;

– Precise IGS orbit products were used;

– the coordinates of fiducial reference stations were taken from EPN weekly
solutions (GPS weeks 1490 and 1491);

– absolute calibration values of antennas were used;

– L3 calculation algorithm and intersection angle of 10 degrees were used;

– meteorological observations were not performed at stations, the used 
troposphere mapping functions were dry Saastamoinen and wet Niell
accordingly;

– for vector computations the vector schema from 1997 was used wherever 
possible;

– In the adjustment Minimal constraints solution with no translation was

used;

– Ocean model FES2004;

– Absolute calibration model for antennas (PHAS_COD.I05), satellite

model (SATELLIT.I05)

• Differences in computation scenarious are listed in the following table:

Transformation to ETRS89

• The final coordinates were transformed into ETRS89 considering the 
principles 
and transformation parameters of Boucher and Altamini Memo 
(24.10.2008)

• Final coordinates are in ETRS89 at epoch 2008.59

Conclusions

• A posteriori RMS of unit weight (Scenario A): 1,11 mm

• A posteriori RMS of unit weight (Scenario B): 0,78 mm

• RMS of transformation (Scenario A): 4,5 mm

• RMS of transformation (Scenario B): 4,3 mm

Fig.2. Vector schema for National 
Geodetic Network with fiducial points

(Scenario B)

Fig.5. I order Estonian National 
Geodetic Network

Fig. 4. Coordinate component change in Dirhami, Kalana, Kurla, Misso and Olgino stations
(Scenario B)
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A)

Table 4. Coordinate residuals
from Helmert transformation
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Fig. 3.Coordinate component change in Dirhami, Kalana, Kurla, Misso and Olgino stations

(Scenario A)

Table 6. Final coordinates of 2008 re-

measurement campaign in ETRS89 at epoch
2008.59

Fig.1. Schema for National Geodetic
Network with fiducial points

(Scenario A)

Table 5. Coordinate
comparison between

Scenario A and B

Fig. 6. Velocity vectors for National
Geodetic Network I-order points from

1997 to 2008 


