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Deformation Monitoring

Determination of areal 3D deformation in (nearly) real time by 
combining GPS and ground based SAR (Synthetic Aperture Radar)

GPS  � 3D deformation at discrete points in a reference frame

SAR  � line-of-sight deformation for the whole area in a local system
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GPS - Equipment

Dual Frequency GPS - Receiver 
(Trimble 4000 SSE) Single Frequency GPS - Receiver (ublox Antaris 4) 
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Ground Based INSAR – IBIS-L
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Scan of the University building
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� Wavelength: 17.5 mm (Ku Band)

� Bandwidth: 200 MHz

� Maximum Resolution in Range: 0.75 m

� Maximum Resolution in Cross-Range: 4.4 mrad

� Maximum Distance: 4 km

� Accuracy > 1/10 mm

� Duration of one Scan: 5 min

� Maximum Displacement between two Scans:    ± 4.4 mm

IBIS-L    Data Sheet
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IBIS - Data

Front of the University Building
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Reflector Displacement
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Quarry near Darmstadt
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Data Transfer
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Deformation Data

- Deformation images   (GeoTIFF)
- GPS data   (SINEX, SEED)
- Time history of permanent

scatterers (SEED)
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Conclusion 

+ GPS receivers are tested

+ the software to operate the single frequency GPS receivers remotely is finished

+ the software to operate the dual frequency receivers remotely is almost finished

+ IBIS is tested and working concerning specifications

- remote control software and automated analysis for IBIS has to be developed

- hardware for communication between GPS stations and field server is still 
missing (has to  be low cost)

- data link towards the VFRS Database?

Thanks for your attention.


