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context of its  integrat ion with 
remote sensing data. In this special 
issue, we intend to provide a snap-
shot of the most recent advances and 
breakthroughs in the aforemen-
tioned research areas, with particu-
lar focus on the combination of 
remote sensing data and information 
coming from social media, under a 
big data processing framework. We 
believe that this vision offers a 
unique perspective on the combina-
tion of spatia l technologies and 
social media, sensing and position-
ing, monitoring, and big data that 
has never been explored before in 
the form of a monograph in the peer-
reviewed literature.

I .  OV ERV IE W OF THE 
SPECI A L ISSU E

The issue begins with the introductory 
paper “Spatial technology and social 
media in remote sensing: A survey” 
by Li et al. This paper first discusses 
the relation between localization 
techniques and spatial technologies, 
pointing out their similarities and dif-
ferences. Then, it addresses relevant 
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The significant development of social media over the past decade 
has been complemented by the rise of spatial technologies to 
provide new mapping mechanisms that allow users engage with 
online information services and also with each other in an unprec-

edented way. Users of these technologies now provide a comprehensive geoso-
cial overlay of the physical environment of the planet.

These “footprints,” which can be linked to Earth observation data coming 
from remote sensing satellites and geographic information systems, open new 
possibilities for understanding how peo-
ple can organize for societal impact, and 
lay the foundation for new crowd-pow-
ered geosocial systems. Specifically, the 
convergence of remote sensing technolo-
gies with social media is moving us on a 
fast track to a situation in which we can 
readily know where everybody and 
everything are located on the surface of 
the Earth, at any time, and to exploit the 
crowdsourcing power of social media in 
different contexts. This data avalanche, 
also called big data or exaflood, requires 
advanced machine learning techniques, 
coupled with adequate high-perfor-
mance computing infrastructure.

Although we have made important 
progress in recent years in harvesting 
spatial and temporal data from social media, the exploitation of these data 
for decision making still needs further investigation, particularly in the 

This special issue 
provides a unique 
perspective on the 

combination of spatial 
technologies and social 

media, sensing and 
positioning, and 

monitoring under a big 
data processing 

framework.

SCANNING THE ISSUE



Scanning The Issue

1852 Proceedings of the IEEE | Vol. 105, No. 10, October 2017

topics such as location analysis of  
social media data and the fusion of mul-
tiple data sources, with specific atten-
tion to the integration of social media 
content with remote-sensing-based 
spatial technologies. The paper also 
includes specific examples addressing 
the use of social media data to perform 
information extraction from large data 
repositories.

The paper “Remote sensing image 
scene classification: Benchmark and 
state of the art” by Cheng et al. pro-
vides a review of the recent progress 
in techniques for remote sensing data 
classification. It also introduces a pub-
licly available benchmark for remote 
sensing image scene classification that 
will enable the community to develop 
and evaluate various data-driven algo-
rithms. The paper finally compares 
several representative classification 
methods using the newly introduced 
data set.

The paper “Toward seamless mul-
tiview scene analysis from satellite to 
street level” by Lefèvre et al. discusses 
and reviews how combined multiview 
imagery from satellite to street level 
can benefit scene analysis. The paper 
advocates that cross fertilization 
between remote sensing, computer 
vision, and machine learning is very 
valuable to make the best of geo-
graphic data available from Earth 
observation sensors and ground 
imagery.

The paper “Social media: New 
perspectives to improve remote sens-
ing for emergency response” by Li 
et al. provides a detailed overview of 
strategies for the integration of social 
media and remote sensing data in 
time-critical applications. First, the 
most recent advances in the integra-
tion of social media and remote sens-
ing data are discussed. Then, several 
practical case studies and examples 
are presented in the context of appli-
cat ions focused on emergenc y 
response.

The paper “Potentials of active 
and passive geospatial crowdsourcing 
in complementing Sentinel data and 
suppor t ing Copernicus ser v ice 

portfolio” by Dell ’Acqua and De 
Vecchi provides an overview of the 
concept of crowdsourcing (i.e., 
entrusting a pool of actors with prob-
lem solution or information collec-
tion tasks) and discusses how it 
relates to an important coordinated 
Earth observation initiative like 
Copernicus. It finally presents a spe-
cific example realized in the frame-
work of a recent research project 
under the Copernicus framework.

The paper “A novel methodology 
to label urban remote sensing images 
based on location-based social media 
photos” by Chi et al. introduces a new 
methodology to classify urban remote 
sensing images with the support of 
location-based social media photos via 
big data analysis techniques and strat-
egies such as active learning, crowd-
sourcing, shallow machine learning, 
and deep learning. Remote sensing 
images with high spatial resolution 
and a large amount of photos from 
social media sites, such as Flickr and 
Panoramio, are used to validate this 
methodology.

The paper “On combining social 
media and spatial technology for POI 
cognition and image localization” by 
Qian et al. gives a systematic review 
of the works that combine social 
media and spatial technology for 
place-of-interests (POI) cognition 
and image localization. The interac-
tions among users, and user and 
POIs or services generate big social 
media data, which have rich infor-
mation for user, location, and service 
cognition.

The paper “Spatial event forecasting 
in social media with geographically 
hierarchical regularization” by Zhao  
et al. discusses the topic of how to use 
social media as a significant surrogate 
for spatial societal event forecasting. 
Specifically, this paper proposes a novel 
feature learning framework that 
addresses the aforementioned issue by 
formulating prediction tasks for  
different locations with different spatial 
resolutions, allowing for heterogeneous 
relationships among the tasks to be 
characterized.

The paper “Geotagging text con-
tent with language models and feature 
mining” by Kordopatis-Zilos et al. 
presents a highly accurate geotagging 
approach for estimating the locations 
alluded by text annotations based on 
refined language models that are 
learned from massive corpora of social 
media annotations. The paper further 
explores the impact of different fea-
ture selection and weighting tech-
niques on the performance of the 
approach, using a large benchmark 
collection from the MediaEval Placing 
Task over several years.

II .  SUM M A RY A ND 
CONCLUSION

The increasing impact of social media 
has introduced the potential develop 
new geosocial information systems. 
Accomplishing this will require new 
methods, new algorithms, new sys-
tems, and new data processing frame-
works, able to mine and analyze vast 
amounts of data including very high-
resolution satellite imagery and social 
media repositories. The combination 
of these sources of information is 
poised to make major breakthroughs 
in the years to come, mainly due to the 
growing interest in spatial technology, 
social media, and computational/data- 
intensive approaches. The focus of this 
special issue is mainly on the exploration 
of potential synergies between remote 
sensing data and social media data, 
with a common processing framework 
based on big data analytics, information 
fusion, and advanced machine learning 
techniques. This offers a unique per-
spective on the combination of spatial 
technologies and social media, sensing 
and positioning, and monitoring.

Some important aspects that could 
be only partially covered by this spe-
cial issue include the exploitation of 
social media for privacy issues, disease 
and epidemiology, and polit ica l 
aspects. In spite of this, the topics 
included in this special issue are 
expected to provide a relevant snap-
shot of current technologies for spatial 
technology and social media. 
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