E I : L Environmental Computational Science

m ECEO

and Earth Observation Laboratory

Master thesis subject

Mapping the land usage of the Swiss Alps

Context

Every 6 to 12 years a map of landuse in Switzerland is generated by photointerpretation of aerial
imagery. This time consuming work reduces greatly the update time and comes with a very high
cost. In this project, you will explore the potential of using modern machine learning (and more
specifically deep learning) techniques to automatize this process.
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Using machine and deep learning is becoming more and more appealing for geospatial
mapping, and especially landuse (OFS, 2018). The sheer amount of information gathered by
national mapping agencies in the shape of aerial photographs, together with the availability of
previous land usage maps generated by photointerpretation in the past, provides the perfect
playground to test the suitability of modern deep learning classification and segmentation to
automatically generate land use maps at regional scale (Zhu et al., 2017).
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In this project, the student will implement, train, and evaluate state-of-the-art deep learning-
based image classification approaches (e.g. ResNet, He, et al. 2016) to classify aerial imagery
into a pre-defined set of land use categories. The model will be trained and calibrated in past
photointerpreted campaigns, and then applied to a different time step to assess robustness to
changes and illumination conditions. The Swiss Alps will be the area under study. To tackle
problems due to acquisition conditions mismatch, strategies rooted in domain adaptation will
be considered.

Objectives

Familiarise and successfully setup a CNN-based classification prototype pipeline for land
use classification in the Swiss Alps.

Investigate problems related to sensor changes and illumination mismatches between
time periods

Provide recommendations to automatize the process, also focusing on map updates only.

Requirements and practical info

Background in machine/deep learning is welcome.
Programming skills in Python.

The thesis will be supervised from the Sion campus.
Access to parallel computing resources is provided.
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