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1 Introduction
- GNSS-positioning services (ex. SAPOS)

1. Introduction
p g ( )

- GNSS-Networks (ITRF, EUREF,…)

1. Introduction



Common solutions:
How to control reference points?

Common solutions:
- Network adjustment with one fixpoint and 

coordinate differences
- Network adjustment with Helmert 

transformation and coordinate 
icomparing

 not very sensitive!

MONIKA solution:
- Deformation Analysis with all reference y

points
 highly sensitive!

1. Introduction
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2.1 Step 1 - Raw-Data-Processing

• RINEX-Data )( , l
)C ,x( x

__
to Baselines / Networks

Baseline processing
• WA1 (Wanninger Software), directly supported( g ) y pp
• Bernese 5.0, supported via SINEX-Interface
• other baseline processing softwareot e base e p ocess g so t a e

Epoch-Definition

2. MONIKA

Epoch Definition



I t B li /S i )Cx(

2.2 Step 2 - 3D Network-Adjustment

• Input: Baselines/Sessions
• 3D Network-Adjustment with GPS3D

Q li l
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• Quality control
• Output: Epochs )C ,x( x
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• Tectonic Plate rotation of all epochs to one reference time

2.3 Tectonic Plate Transformation
Tectonic Plate rotation of all epochs to one reference time
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2.4 Datum and S-Transformations

• In case of free networks, an automatical S-Transformation 
is calculated to get an compareable network datum for all 

hepochs
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• Model of a multiepochal and multivariate

2.5 Step 3 - Deformation Analysis

• Model of a multiepochal and multivariate, 
coordinate-depending deformation analysis
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• Expension of the mathematical model
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 )i(Epk i-th reference point in the k-th epoch



Deformation Analysis in MONIKA

• Input-Data
– Epochs (free interface)

• Deformation Analysis
– Iterative Datasnooping

Final Deformation Anal se– Final Deformation Analyse

• Output-Data
Coordinates Cxx Matrix– Coordinates, Cxx-Matrix

– GOCA-Interface
– Visualization
– Time Series
– HTML-Protocol

2. MONIKA

– GoogleEarth



• Time Series

Further analysis in MONIKA/GOCA
Time Series

• Simple Kalman-Filtering
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3 F th D l t3. Further Developments
• GNSS-based longterm Monitoring of geodynamic active• GNSS-based longterm Monitoring of geodynamic active 

Earthquake zones

Basel, 1356

• Implementation of virtual sensors
Basel, 1356

• More complex models
for ex. deformation of point groups and areas

3. Further Developments



4 EUREF 20084. EUREF 2008
EUREF Reference Network

- Area:
~ 4000x3000 km

- ~74 Stations

fixed network- fixed network

4. EUREF 2008 Solutions



4 EUREF 20084. EUREF 2008
MALL (Palma de Mallorca) 24 mm horizontal displacementMALL (Palma de Mallorca), 24 mm horizontal displacement

4. EUREF 2008 Solutions



4 EUREF 20084. EUREF 2008
MATE (Matera IT) 6 mm horizontal displacementMATE (Matera, IT), 6 mm horizontal displacement

North East

4. EUREF 2008 Solutions



4 EUREF 20084. EUREF 2008
MORP (Morpeth GB) 10 mm vertical movementMORP (Morpeth, GB), 10 mm vertical movement

4. EUREF 2008 Solutions

 vertical confidence belt ~ 8 - 14 mm



4 EUREF 20084. EUREF 2008

4. EUREF 2008 Solutions

 horizontal confidence belt ~ 2 - 5 mm, POUS (Poustka, CZ)



4 EUREF 20084. EUREF 2008
KARL (Karlsruhe DE) light seasonal movementKARL (Karlsruhe, DE), light seasonal movement

spring 2008 summer 2008 winter 2008

4. EUREF 2008 Solutions



4 EUREF 20084. EUREF 2008
SNEC (Pec - Pod Snezkou CZ) high seasonal movementSNEC (Pec - Pod Snezkou, CZ), high seasonal movement

4. EUREF 2008 Solutions
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Thank you for your attention!y y

An q estions?Any questions?

End


