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Multispectral images acquired on board of Unmanned Aerial Systems (UAS) provide unprecedented 

opportunities to monitor vegetation status and functioning at spatial scales compatible with field 

instrumentation and field management. UAS such as hexacopters acquire overlapping images that are 

mosaicked into larger images to produce ortho-photomaps. Frequently, especially in northern latitudes, the 

images to be mosaicked have been acquired under varying irradiance conditions due to moving clouds that 

create artifacts in the detected signal unrelated to physical changes in vegetation properties. In order to exploit 

the full potential of UAS, correction methods should be developed to provide ortho-rectified images that can 

provide robust estimates of vegetation properties. We applied a Tucker tensor decomposition method to 

reconstruct images using a four-way factorization scheme. By doing so, this study succeeded to remove the 

cloud shadow effects and image noise in UAS imagery providing normalized reflectance. The comparison 

between the corrected and un-corrected images shows a significant improvement for reflectance estimation in 

the shadow areas. Further, analysis of vegetation indices e.g. normalized difference vegetation index derived 

from the corrected and un-corrected images also showed improvement. This method could also have the ability 

to resolve artifacts, such as temporary objects (e.g. humans, tractors etc.) from the vegetation background. 
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