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Abstract

Informal unpaved roads in developing countries arise naturally through human movement
without government authorities being informed. These roads are not authorized nor
maintained by council, nor reliably mapped in quality-controlled online maps. Information on
informal roads is critical for sustainable city growth, and may be gleaned from spatial big
data. Attempts to extract such roads from satellite images are sparse, and no automatic or
guided semi-automatic approach has yet been employed. In this paper, we consider possible
definitions of informal roads, by investigating the effects of their often poorly defined
boundaries. We aim to detect these roads using a state-of-the-art method and to address the
uncertainties encountered. The method is applied to areas in Gauteng Province and North
West Province, South Africa using very high resolution images. The conceptualization of
informal road boundaries, and hence the definition of an informal road, must be adapted to
address challenges of informal road detection. These include the existence of clear
boundaries, the visibility of road edges, road surface heterogeneity, and whether or not it is
desirable to use only the central part of the road for transport. This paper contributes uniquely
by considering the conceptual and practical challenges of informal road extraction in remote
sensing.
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