Despite the increasing availability of high quality optical satellite images, continuous monitoring of Earth's surface changes is still of limited use due to technical limitations.

To overcome these limitations, we propose a processing chain, the Co-registration of Optically Sensed Images and Correlation (COSI-Corr), to accurately orthorectify and
coregister sets of pushbroom images, which, associated with a precise correlation technique, allows for the measurement of ground deformations with accuracy on the order

of 1/20 of the pixel size. Applications related to earthquake ground deformations, ice flow, and landslides, are presented.
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(@) Linear Artifacts due to CCD misalignement are clearly visible in the satellite along-track

direction

(b) After CCD calibration, artifacts are not visible anymore. It is found that the four CCD arrays
of the SPOT 1-4 satellites are misaligned and rotated in the focal plane (see below)
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lce-flow monitoring using SPOTS5: the Mer de Glace glacier
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(a) Amplitude of horizontal displacement over the Mer de Glace area from 08/23/2003 to 09/18/2003, from two
2.5m SPOT 5 images. Displacements below 2.5m appear in blue to highlight the subpixel capabilities and the low
noise level of the measurements. Displacements as high as 55m (about 800 m/yr) are recorded over this 26-day
period.

(b) Displacements along a central flow line of the Mer de Glace measured from SPOTS5 images and from GPS
campaign. The time period covered by the GPS (08/12/2003 to 09/03/2003) starts slightly earlier in the summer
and includes the August 2003 European heat wave, explaining the faster velocities observed over this period.

(c) Displacement along transverse profiles AA' and BB'. No topography or baseline artifacts are noticed.
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CCD pointing errors in the polar plane indicates rotation of the CCD arrays.
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Orthorectification is solved as an inverse problem to facilitate
rigorous resampling of the raw image and to avoid
introduction of aliasing.
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La Valette landslide (French Alps) monitoring using SPOTS
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(left) Orthorectified SPOT image of the La Valette landslide. The red diamonds show the geodetic benchmarks
for field survey.
(right) Absolute horizontal displacement and displacement vectors as imaged from the correlation of two 2.5m
SPOT 5 images acquired on 09/19/2003 and 08/22/2004. The black diamonds indicate the geodetic
benchmarks. The displacement field revealed from the correlation would have been unnoticed in the geodetic
measurements.




