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1. INTRODUCTION 
With the maturity of wireless communication techniques, GPS-
equipped mobile devices (e.g. mobile phones and tablets) become 
ubiquitous, and location-acquisition technologies and services are 
flourishing. These location applications as well as mobile devices, 
developed and combined with the social networking services, 
foster the emergence of geo-social media, a novel type of user-
generated spatio-social data. The typical services of geo-social 
media include Facebook, Twitter, and Foursquare. In geo-social 
media, social connections and geo-location information of users 
are the essential elements, which keep track of their user interac-
tions and their spatio-temporal activities. While social interactions 
are depicted by online network structures, and geographical ac-
tivities are usually represented as check-in records, which consist 
of sequences of data points with latitude-longitude records, time 
stamps, and venue information. Due to the pervasive mobility of 
users that leads to their ubiquitous social interactions, a huge 
amount of user-generated geo-social data is rapidly generated and 
accumulated. Such big geo-social data not only collectively repre-
sents diverse kinds of real-world human activities, but also serves 
as a handy resource for various geo-social applications. Therefore, 
we think having this tutorial is timely, useful, and practical for 
both academia and industries to systematically know the recent 
advances on geo-social media analytics. What follows provides a 
description about the organization of topics for our tutorial. 

We will introduce the background, motivation, challenges of geo-
social media analytics, followed by an over-view of data sources 
of geo-social media. We systematically elaborate the essential 
elements that composing geo-social media data: social connec-
tions, geographical information, temporal factors, and interaction 
contents. Then we will present various definitions of geo-social 
networks with corresponding examples in different geo-social 
media services. The main content of this tutorial consists of the 
following five topics. 

(1) Properties of Geo-Social Networks [4, 6, 16, 17, 18]. Net-
work properties, such as high clustering coefficient, low average 
path length, and power-law degree distribution, have been well 
studied by conventional SNA. With location information revealed 
by geo-social media, some researchers have shifted to investigate 
the network properties under both geographical and social con-
texts. This topic consists of three parts. First, to understand geo-

social networks, from a series of recent studies, we will introduce 
various relationships between (a) geographical distance and con-
ventional network properties, (b) geographical distance and social 
position (e.g. measured by social overlap and k-index), and (c) 
human mobility and social structures. Second, we will present a 
series of new proposed socio-spatial measures, including node 
locality, geographic clustering coefficient, average friend distance, 
distance strength, triangle link length, etc. to characterize the 
properties of geo-social networks. Third, to measure the node 
importance in geo-social networks, we introduce several geo-
social metrics, including spatial degree centrality, spatial close-
ness centrality, spatial efficiency, and local spatial clustering 
coefficient. 

(2) Geo-Social Link Prediction [15, 16, 19, 20, 21]. Link predic-
tion is the essential task for friend recommendation in online so-
cial networks. Both structural and content features that depict 
common friends and capture shared interests respectively, which 
are extracted from online social interactions, have been validated 
to be effective for predicting future links. In geo-social services, 
the check-in function further allows users to specify where they 
locate, who they are with, and when they do such actions. There-
fore, geographical and temporal information hidden in check-in 
records are available to be exploited for link prediction. This part 
aims to introduce how to leverage check-in data collected by geo-
social media to boost the performance of link prediction. From 
recent literatures, we categorize check-in features into three types: 
(a) geographical features that characterize the spatial and tem-
poral frequency and distribution of check-ins at the same or 
neighboring places between two users, (b) human mobility fea-
tures that models the temporal and geographic periodicity of user 
movements, and (c) venue features that capture the place infor-
mation (such as category, activity, and popularity). Based on these 
features, we will further elaborate a series of spatio-social link 
prediction models. 

(3) Location Recommendation [9, 10, 13, 22, 23]. Location rec-
ommendation is to recommend new locations that users have nev-
er visited before. The general considerations of recommendation 
include the current geo-location, time, user preference, and social 
interactions. We aim to review a series of recent studies on loca-
tion recommendation using geo-social media data, including 
Foursquare, Facebook Place, Gowalla, and Yelp. The approaches 
to recommend locations can be divided into three categories: geo-
social link modeling, and geo-social content modeling, and hybrid 
modeling. Social link modeling aims to recommend either travel 
companions or venues using the connections between users, be-
tween locations, and the interaction links between users and loca-
tions. Social content modeling is to extract and model contextual 
information, including preferences, opinions, sentiments, and 
attractiveness, from the user-interaction data (e.g. tips in Four-
square and tweets in Twitter), to describe the preference on each 
venue, and recommend locations such that the user satisfaction 
can be maximized. Hybrid modeling combines both geo-social 
links and contents to seek a balance or trade-off among geograph-
ical influence, social factors, and user satisfaction. 
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(4) Geo-Social Influence Propagation and Maximization [2, 8, 
11, 12]. The mechanisms of influence propagation characterize 
the behaviors of how people adopt a new action because of their 
friends and how certain information spread over individuals in 
social networks. The goal of influence maximization (IM) is to 
select a small set of individuals in the network such that the ex-
pected number of activated ones is maximized. While convention-
al IM studies mainly target at pure graph structures, rich location 
information carried by individuals gain much less attentions cur-
rently. However, many real-world applications require location-
aware influence maximization. For example, local business which 
creates new campaigns may want to the potential customers with-
in particular geographical area for the promotion and marketing. 
In disaster management, the local government agency needs to 
find regionally influential individuals such that the help and sup-
port can be widely distributed. In this part, we aim to present re-
cent advances of influence propagation and maximization in the 
presence of geo-social media. We elaborate various definitions of 
geo-social influence maximization, different geo-social diffusion 
models, and greedy and heuristic solutions to geo-social IM. 

(5) Connecting Online and Offline Social Networks [1, 3, 5, 8, 
14, 15, 24]. In geo-social media, users are allowed to specify their 
social connections in their friend lists, which can be regarded as a 
kind of online social network. Geo-social media also provide con-
venient platforms for people to create, distribute, and organize 
social events, ranging from informal gathering (e.g. dining out and 
seeing movie) to formal activities (e.g. business meeting and 
technical conferences). People participating events are supposed 
to show up and have offline face-to-face interactions with each 
other in the physical world. That says, offline social networks can 
be constructed through social events. While users in geo-social 
media are interweaved within both online and offline social net-
works, one may think are there any characteristics of offline social 
networks that differ online, how to connect online and offline 
social worlds together to revisit convention SNA, such as com-
munity detection and information diffusion, and whether or not 
online and offline networks co-evolve over time together. This 
part will uncover the connections and differences between online 
and offline networks, revisit SNA tasks under online-offline con-
texts, and pointing out potential applications inspired from bridg-
ing virtual and physical social worlds. 

In the end of this tutorial, we will highlight the unsolved problems 
for each of the abovementioned topics and some future directions 
of geo-social media analytics. In addition, we will also provide a 
list of tools and packages for analyzing geo-social media. 

2. AUDIENCE 
We expect to attract the audiences from several research commu-
nities: (a) mobile web: understanding and exploiting user behav-
iors from their historical interactions in geo-social media, (b) data 
mining: mining the complex data containing social graphs of users, 
spatial deployment of locations, and time-evolving information 
flows, (c) information retrieval: integrating geo-social media data 
with location information sensored by mobile devices to provide 
geo-social search engine, (d) social network analysis: revisiting 
the conventional SNA tasks considering both social connections 
and moving behaviors of users, (e) recommender system: item 
recommendation with geographical and social factors, (f) market-
ing: devising the marketing strategies based on how users move 
and interact with each other in the city, and (g) advertisement: 

placing the ads on mobile devices according to the visiting prefer-
ences of users. 
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