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The automatic extraction of geomorphologic features using digital elevation models (DEMs) belongs to the re-
mote sensing techniques used to improve our understanding in a variety of disciplines in the geosciences (i.e.
remote sensing, topography, geology, archaeology, oceanography and others) prior the fieldwork and later dur-
ing data processing and interpretation. This approach highly contributes towards a rapid, objective and lower cost
fieldwork. In the present work, recently developed techniques of pattern recognition in the context of European
Projects (NEREIDs, Sea4All), are applied on digital elevation models (DEMs) from onshore and offshore areas
of the Mediterranean aiming to a) demonstrate their efficiency, and b) partly compare the results of the automatic
detection with geological data provided either from previous researches or ground truth data.

Panagiotakis and Kokinou (2014, 2015, and 2017) have implemented the two-step methodology, to process digital
elevation models. It was applied partly or in whole in previous onshore and offshore geological and environmental
studies. The proposed approach is based on a) the automatic detection of topographic highs and computation of
the geomorphologic features (orientation, eccentricity, average slope, and shape complexity) and b) the automatic
detection of lineaments, possibly related to the presence of geological faults or other subsurface processes.

The two-step methodology has been evaluated on real and synthetic digital elevation models of medium and high
accuracy that correspond to onshore and offshore environment. The experimental results demonstrate the high per-
formance of the proposed approach on several real and synthetic topographic data. In our tests major and accompa-
nying geomorphologic structures (lineaments, geological faults, topographic highs and depressions und others) are
estimated with high precision concerning their location, shape, and orientation. Furthermore, the financial cost of
the fieldwork severely decreases, since prior to the fieldwork geomorphologic structures of interest are identified
with great precision and scheduled to be examined.



