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Images taken multiple times from satellites and airplanes can now be used to analyze 
displacement and deformation of slow-moving Earth surface masses such as glacier flow, 
permafrost creep and land sliding with better precision and spatial resolution than 
conventionally done before. This has implication for management of related geohazards and 
monitoring of climate change impacts in such sensitive environments as high mountains. 
The most common technique of analyzing mass movements from repeat images involves 
registering the images to a common ground coordinate system after correcting for sensor 
and topographic distortions.  Corresponding locations of each basic picture element (pixel) 
can then be determined using image matching techniques. After the correspondence 
matching, the horizontal displacement component of the pixels can be computed from the 
shift in the positions.  

Most of the image matching techniques used in mass movement analysis are 
originally developed for other purposes such as computer vision, medical imaging, stereo 
vision, etc where the images have different spatial and temporal characteristics. The 
techniques have recently been widely applied to mass movement analyses. The precision 
and accuracy of the image matching techniques when used for images of mass movements 
are affected by a number of factors related to both the mass movements and the images. 
Investigations were thus made in this work to test, compare, modify and evaluate the most 
commonly used techniques in the analysis of mass movements from repeat remotely-sensed 
images so that precise and accurate technique for particular mass movement type is 
identified.  

First, techniques of matching images at sub-pixel precision are implemented and 
their accuracy is evaluated. Second, correspondence search requires that matchable entities 
have to have adequate signal variance which may not always be fulfilled in all areas. 
Therefore, automated approach of identifying matchable image subsets in a spatially 
adaptive way has been devised, implemented and evaluated. Third, when a piece of Earth 
surface mass moves, it will change in size, shape and orientation in addition to the change in 
position and surface conditions. An algorithm that models the geometric changes of the 
masses to establish precise correspondence is implemented and evaluated. The algorithm’s 
capability of modeling geometric changes is used to compute the changes in shape, size and 
orientation (i.e. strain rate and rotation) of the masses at fine resolution. The researches 
were conducted using satellite and aerial images of mass movements mainly from European 
high mountain regions. The results of the study show that velocity and changes in size, 
shape and orientation of glacier flow, rockglacier creep and land sliding can now be 
quantified with better precision and spatial resolution than conventionally done before.  
 


