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EUREF Products

http://www.kadaster.nl/


4/ 25

Generated with 

BKG NTRIP Client (BNC)
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Scale induced bias explained: 

1- Simplified observation equation
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Parameters are invariant for rotation 

and translation
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2 – Translation and rotation of reference frame

(   : translation vector     : rotation matrix)d R
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Example effect of scale induced bias

May 22nd 2013, station LAGO Portugal 

Scale induced bias = B – A, with:

A: Result obtained with global products and applying 14-parameter 

transformation (IGS01)

B: Result obtained with regional products
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Usual transformation

Unscaled approach 

Relation

Results in: ''
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Unscaled approach

http://www.kadaster.nl/


12/ 25

Usual transformation

Scale-absorbed approach 

Relation

Results in ''
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Scale absorbed approach
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Usual transformation

Results in:

Transformed clocks 

approach

Results in:
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Curtin DF-PPP

Station DLF1, 23-May-2013, 30 second sampling rate

Global product: IGS01, Regional products: Created with BNC 2.8

result when creating regional product with Curtin PPP
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Curtin DF-PPP

Station DLF1, 23-May-2013, 30 second sampling rate

Global product: IGS01, Regional products: Created with BNC 2.8
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BNC DF-PPP, (Modified to have identical observations for all approaches)

Station LAGO, 23-May-2013 , 1 second sampling rate

Global product: IGS01, Regional products: Created with BNC 2.8
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result when creating regional product with Curtin PPP
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BNC DF-PPP, (Modified to have identical observations for all approaches)

Station LAGO, 23-May-2013 , 1 second sampling rate

Global product: IGS01, Regional products: Created with BNC 2.8
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Curtin DF-PPP

Station LAGO, 23-May-2013, 1 second sampling rate

Global product: IGS01, Regional products: Created with BNC 2.8
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Curtin DF-PPP

Station LAGO, 23-May-2013, 1 second sampling rate

Global product: IGS01, Regional products: Created with BNC 2.8
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Conclusions

• Transformed clocks approach reduces scale 

induced bias to sub centimeter level for ETRS89

• Remaining bias at same level as Scale 

absorbed approach

– However transformed clocks approach

• geometry dependent 

• requires additional computation on server side

• clock correction has no meaning in terms of time
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Outlook

EUREF products in 2012 2013 2014a? 2014b?

Approach None Transformed 

clocks

Scale 

absorbed

Unscaled

Scale induced bias

1-May-2013

10-15 mm -7 – +7 mm -7 – +7 mm 15 mm in Up

Location 

dependent

Yes Yes Yes No

Geometry 

dependent

Yes Yes No No

Predictable No No Yes Yes
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Scale induced bias may 2014 

(next EUREF symposium)

• Scale absorbed Unscaled
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