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The prediction of land cover from remote sensing data, e.g. aerial images and digital surface
models (DSM) is an important first step in topographic mapping (cf. figure 1). Today, this task is
usually accomplished by variants of deep learning based on neural networks. These methods have
been shown to deliver results of superior quality compared to classical machine learning
approaches. However, they require large amounts of labelled training data, which are expensive
to produce.

One strategy to mitigate this requirement is self-supervised learning (SSL). In this case, the neural
network is pre-trained to perform an auxiliary task that can be solved based on the available
unlabelled remote sensing data. One strategy for SSL is to use masked autoencoders. In this case,
a part of the input data is masked before they are processed by the network, and the network is
trained to predict the image data in the masked areas, thus not requiring any training labels. In
this way, the network learns to identify relevant patterns in the input data. The resultant network
parameters can then be refined for the actual task to be performed by re-training using a relatively
small amount of labelled training data.

Figure 1: Aerial image super-imposed by colour-coded land cover classification results.

In this M.Sc. thesis, a method for SSL for the semantic segmentation of aerial images and DSM
should be implemented and tested. Based on a review of existing literature, an appropriate strategy
for SSL is to be selected and adapted for the task at hand. The evaluation should focus on the
accuracy that can be achieved and on the impact of the number of labelled training samples used
for retraining on that accuracy.

This M.Sc. thesis is based on a collaboration with the State Office of Surveying and Geoinformation
Schleswig-Holstein (Landesamt fiir Vermessung und Geoinformation Schleswig-Holstein,
LVermGeo SH), who will provide the required test data to the candidate. The method shall be
implemented in PyTorch, taking advantage of existing network architectures for land cover
classification available at the Institute of Photogrammetry and Geolnformation.

This thesis will be supervised by A/Prof. Franz Rottensteiner together with Dr.-Ing. Ralph Schmidt
from LVermGeo SH and another IPI staff member.
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