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Abstract—Understanding urbanization and planning for the
upcoming changes require detailed knowledge about the places
where people live and work. Thus, knowing the usage of buildings
is inevitable to distinguish between residential and commercial
places. Assessing the usage of buildings from an aerial perspective
alone is challenging and results in unresolveable ambiguities.As
complementary data sources, social media images taken from
ground level allow access to the building facades, as well as
ongoing social activities around the buildings, which are very
valuable information while coming to accessing the building
usages. Towards the fusion of social media images and remote
sensing data for this purpose, in this work we present a method
to assess building usages from social media images taken in their
neighborhood. Using a straight forward next neighbor classifier
for mapping images to buildings and pre-trained networks for
dimensionality reduction we trained a logistic regression classifier
to distinguish between five different building usage classes.
Applied to a study area of Los Angeles metropolitan area, USA,
we obtain an average precision of 0.67. Hence, we show that
social media images can be a valuable additional source to remote
sensing data.

Index Terms—Building Classification, Social Media, Building
Usage, Social Media Image, Complementary Data Source

I. INTRODUCTION

The United Nations estimate that 68 % of the global human
population will live in cities by 2050 [1]. Thus, metropolitan
areas will grow in general and especially informal settlements
will expand. To manage this growth and to develop cities ac-
cordingly, detailed insights into urban dynamics are necessary.
Sustainable urban planning requires detailed morphological
and cartographic information as well as insights about the
population dynamics including population densities and hot
spots.

For the creation of knowledge about the places where people
live, work, and buy everyday necessities remote sensing is a
crucial source of information. However, the aerial view cannot
reveal every detail of urban areas: unresolvable ambiguities
remain, which can only be determined from ground view.

Land-use classification in urban areas on building instance
level is still a challenging task [2]. Buildings of different
functions stand side by side and therefore, estimating their
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Figure 1: Examples of geo-tagged Flickr images

functions using optical satellite images is virtually impossible.
Hence, Workman et al. proposed a unified model for near
and remote sensing by fusing panoramic images from Google
Street View and Bing Maps aerial [3]. For a fine-grained
building instance classification Kang et al. used Google Street
View images with a dedicated heading and sophisticated
filtering [4].

Beyond Google Street View there are several social media
platforms to which their users upload millions of photos every
day. This is an additional and rich source of ground view
imagery with various types of motifs included (cf. Figure
1). These images contain information about locations and
activities of their users and hence bringing spatial and semantic
knowledge together in one context. In this paper, we propose a
framework to estimate building instance functions using plain
geo-tagged social media images not containing any heading
information. We show the effectiveness of our method on a
study size of 8,270 km? including 2.6 million buildings around
Los Angeles.

II. RELATED WORK

Land-use classification using remote sensing images has
been an active field of research adapting progress from com-
puter vision and pattern recognition rapidly. Traditionally, it
was mainly adopting feature extraction methods like SIFT [5]
with bag-of-words approaches [6].

With the evolution of deep learning methods, new ap-
proaches for dealing with remote sensing images are being
presented [7]. Chen et al. showed how stacked autoencoders
for hierarchical feature extraction can be used for land use
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