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Jacobi integral 

Equation of motion in the rotating frame: 
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Data Processing: Overview 

• preprocess RSO, RDO or kinematic data and ACC    

(synchronization, gaps, overlaps, . . . ) 

• calibrate accelerometer data 

• calculate monthly solutions of T + c 

• space-wise semi-analytical approach 

• spherical harmonic analysis 

• downward continuation in spectral domain 

• iterate (calibration, continuation/gridding) 
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Orbit data (1/3) 

RSO: rapid science orbits 

•  provided by the GFZ Potsdam 

•  Accuracy: 

– Position: 2-3 dm 

– Velocity: ~0.3 mm/s 

 

 

RDO: reduced dynamic orbits 

•  provided by the IAPG, TU Munich 

•  Accuracy: 

– Position: ~5 cm 

– Velocity: 0.1 mm/s 

 

Both depend on a priori information 
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Orbit data (2/3) 

Kinematic Precise Orbit 

Determination: 

• provided by the IAPG, TU 

Munich 

• pure geometric derivation 

of the position only 

• velocity must be 

determined in an additional 

step 
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Orbit data (3/3) 
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Accelerometer Calibration (1/2) 

3 possibilities of calibration: 

 

• Trend analysis: 

– Corresponding time 
series from a priori model 

– Solution forced toward 
the model 

 

• High pass Filtering: 

– Reduction of a reference 
model 

– Solution similar to the 
reference model in the 
long wavelengths  
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Accelerometer Calibration (2/2) 

• Cross over analysis: 

– Energy level of descending 

and ascending arcs are the 

same 

– Interpolation necessary 

– Only weak dependency on a 

priori information 

– Ability to reveal unknown 

time dependent changes in 

the gravity field 
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Error analysis 

Suppose target: σE = 1 m2/s2 →   σN = 10 cm 

 

•              → along-track velocity accuracy of 0.14 mm/s 

• Determination of velocity from position:  

•             → radial component better than 10 cm  

•              → position requirement of several meter 

•             → pole tide not significant 

•             → controlled by calibration 

•             → corrected for all known effects 
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Results and Validation (1/4) 
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Results & Validation (2/5) 
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Results & Validation (3/5) 
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Results and Validation (4/5) 
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Results and Validation (5/5) 
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Conclusion 

• Gravity field recovery by energy integral approach is 

simple and efficient technique. 

• Usage of kinematic precise orbit determination 

• Cross over analysis is a powerful tool for 

accelerometer calibration 

• New results based on purely kinematic orbit 

determination reasonable 
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