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Example of a semantic map derived from Sentinel 1/2 data based on [4]

The one dominating factor for the success of Deep Learning (DL) is that it is based on superior
features, i.e. features that are directly learned from the data instead of being manually designed and
therefore being optimal for a given task. The more sophisticated the features need to be to solve a
given classification task, the deeper the corresponding networks have usually to be to be able to
compute  them.  However,  the  deeper  a  network  is,  the  more  training  data  is  required  to  be
successfully train it without overfitting. Thus, if a sufficient amount of training data is available,
highly  sophisticated  and  informative  features  can  be  learned  directly.  However,  in  many
applications the amount of training data i.e. image data with the corresponding reference data (e.g.
semantic annotations) is very limited as it is costly to obtain. One such an application is Remote
Sensing in general and (Pol)SAR data in particular. One of the most successful approaches to deal
with small amounts of training data is pre-training the deep network on a proxy task that is loosely
connected to the target task but for which a large amount of data is available. The learned features
can then be used to solve the target task. As this provides a good initialization, it limits the amount
of parameters that need to be adjusted and therefore the amount of necessary training data. 
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Recommended:
- Good programming skills (e.g. python, C++)
- Knowledge in Computer Vision and Machine Learning
- Good English skill

Contact:
Dr. Ronny Hänsch

ronny.haensch@dlr.de

 - Access to a GPU (for local development; final experiments can be performed on a GPU server)

Please feel free to reach out for more topics e.g. on Machine Learning, Deep Learning, Ensemble Learning, Computer
Vision, Remote Sensing, Earth Observation, Synthetic Aperture Radar or to conduct your Master thesis with a paid
contract directly at the DLR in Oberpfaffenhofen.
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