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EARTH CASE STUDY

Using eCognition to detect informal settlements from
IKONOS images
Detecting informal settlements might be one of the most challenging tasks within urban remote sensing. To carry out the
urban planning and development tasks in developing countries
informal settlements should be recorded to obtain an adequate
spatial data basis. This can only be realized through the analysis
of remote sensing data. Due to their microstructure and instability of shape, the detection of informal settlements from remote
sensing data is substantially diﬃcult. Hence, more sophisticated
data and methods of image analysis are necessary. In the project
present ﬁrstly settlement areas in general have been detected
which secondly have been distinguished into formal and informal settlements.
The general settlement objects were generated by a very coarse
top-level segmentation (Fig. 1). Via a ﬁne-image segmentation (Fig. 2) context and texture information was derived to
give base-level objects. To distinguish settlement areas from
other forms of land use at the top level, mainly textural features
based around shape (such as mean size of sub-objects) and the
variability in color of small sub-objects (such as average mean
diﬀerence to neighboring objects) were used. In addition contextual information such as a higher relative frequency of small

shadows and lower relative area of vegetation within settlement
areas enhanced the initial classiﬁcation result.
Typical of informal settlements was a lower mean asymmetry
of sub-objects - which reﬂects the average elongation of subobjects - mirroring the lack of a road network. A further typical
context feature is a lack or paucity of red or bright roofs, since
informal settlement buildings are usually made from wood, plastic or steel sheets.
As regards the developed rule base eCognition (Fig. 3) allows
the description of knowledge about phenomena (such as typical textures or the existence of certain objects) clearly and easily
using fuzzy membership functions. The described knowledge
stored in the classiﬁcation rule base leads to best classiﬁcation
results (Fig. 4).
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The IKONOS data was provided by the Department of Geomatics, University of
Cape Town to be used in a joint project

Fig. 3: classification rule base

Fig. 1: coarse top-level segmentation

Fig. 2: fine segmentation

Fig. 4: classification result

We Understand Images™

Deﬁniens is a global leader in providing advanced image intelligence solutions and services that enable its clients to harness all relevant information from digital images to support fast and accurate
decision making crucial to its business process.
Deﬁniens’ products are built on its platform technology (eCognition) that represents a quantum leap
in the realms of digital image analysis. Our products are oﬀered across chosen markets, initially focusing on Earth Observation/Remote Sensing and Life Sciences. Deﬁniens oﬀers advanced and robust image analysis solutions to accelerate the drug discovery, development, and diagnostics processes in life sciences, and perform satellite and aerial image classiﬁcation more intelligently, more
accurately, and more eﬃciently than traditional methods. Deﬁniens has customers worldwide in the
areas of Life Sciences and Earth Observation, including leading companies, academic centers, and
government agencies.
Founded in 1994 by Nobel Laureate Prof. Dr. Gerd Binnig, Deﬁniens is a multi-national organization
with headquarters in Munich, Germany and oﬃces in the US and UK.

The Image Intelligence Company

Definiens AG
Trappentreustrasse 1
80339 München
Germany
info@definiens.com
www.definiens.com

