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Abstract—Location-based mobile applications such as
Foursquare and Jiepang help bridge the gap between offline
and online. People that we encounter and connect with around
physical resources such as conferences, provide opportunities
for extending our social networks from offline to online. We
give a preliminary study on the relationship between the online
and physical social networks in terms of the online and offline
interactions (O2O) established during the conference, using a
mobile social proximity-based platform called Find & Connect.
We propose metrics of overlap fraction, network scale, and O2O
transfer amount to quantify the O2O behavior of conference
attendees. Our results demonstrate that more than half of the
online interactions are included in the offline interaction network,
and the offline to online transfer holds the dominant position
in this bidirectional O2O transition between online and offline
interaction networks. To the best of our knowledge, this is the
first work to study the influence of offline to online, and vice
versa, in a restricted environment using a social proximity-based
system.

Index Terms—ephemeral social network, encounters, online
social network, physical proximity, homophily

I. INTRODUCTION

One of the main objectives when we attend an academic
conference is to meet more researchers in our research realm
and to establish connections with them. To achieve this, we
need to find the right persons to know in the conference that
can help us with our research and extend our social network.
Considering that a conference has a series of social events and
an organized program, for new conference attendees, usually
it is not easy to find similar people in their research area
at the conference and make a persistent record of contacts
exchanged, because people are busy moving around talking
with others. The physical interactions that happen amongst at-
tendees and their communications are rarely recorded, leaving
it hard to recall the person whom you had an enlightening
conversation with or why you should add someone as a

Xiang Zuo, Bin Xu and Xiaoguang Fan did this work during their
internships in Nokia Research Center.

contact.
According to previous research [22], when people communi-
cate and interact with each other indoors, they tend to add
those who share similar interests and have historical physical
proximities. In social science, homophily is defined as the
similarities that people have, like similar interests, similar
education background, and similar consuming habits [22]. By
discovering the homophily between conference attendees, we
can provide them a way to find the right people that they
may want to know. For physical proximity, applications like
Highlight help you to discover the people around you and
what you have in common. However, these applications are
not designed for a conference and thus will not help much
for connecting conference attendees from offline encounters to
online interactions to extend an ephemeral social relationship
to a sustainable social relationship. The research problem is
to find the relevant people and connect with them easily in a
dynamic, ephemeral environment such as a conference.
We develop a social platform called Find & Connect which
integrates both proximity and homophily within a conference.
We use RFID technology to obtain users’ indoor locations
during the conference, and compute their physical proximities
to imply their offline interactions. The sessions that a person
attends from the conference program agenda and her location
at that time, are recorded by our system. Then, we provide a
recommendation system based on common contacts, similar
interests, common sessions attended, and common physical
encounters. We develop a web client that users can utilize on
various devices like smartphones, tablets, and laptops with a
supporting web browser, and then conduct a field deployment
of our system at the UbiComp 2011 conference. We then
provide an analysis of user behavior of offline and online
from Find & Connect. The reason why we study O2O is
to clearly understand the influence and interactions between
offline and online, which will help us design applications to
better connect people from offline to online automatically.



Also, the O2O analysis can help us find the causes that trigger
the transformation between offline and online in the future.
Therefore, we examine the evolution of offline and online
throughout the conference, then develop metrics of overlap,
network scale and Offline to Online(O2O) transfer amount.
Our results demonstrate that more than half of the online
interactions are included in the offline interaction network,
and the offline to online transfer holds the dominant position
in this bidirectional O2O transition between online and offline
interaction networks. This suggests that studying this O2O
behavior can help to improve friend recommendation and also
to extend one’s social network.
Our contributions are the following. First, we build a system
based on social proximity and homophily in a conference
context to better help attendees find and connect with each
other. Second, we propose metrics to quantify the offline to
online(and online to offine) behavior by using a system that
integrates offline and online together in a restricted setting
as a platform to study the O2O behavior. To the best of our
knowledge, this is the first work to study the influence of
offline to online, and vice versa, using a social proximity-based
system. In this paper, we explain a study of O2O behavior
where we only consider the overall network.
The paper is organized as follows. Section 2 describes back-
ground and related work. Section 3 presents our Find &
Connect system architecture. In Section 4, we describe how
the connections between offline and online are set up by our
Find & Connect system. User behavior analysis and evolution
of offline and online interactions are then introduced in Section
5 and Section 6 respectively. Finally, Section 7 discusses the
implications of our results and Section 8 concludes the paper.

II. BACKGROUND AND RELATED WORK
A. Homophily and Social Influence

People with similar characteristics are more likely to form
ties with each other, which is known as homophily or so-
cial selection[20]. Homophily is the principle that a contact
between similar people occurs at a higher rate than among
dissimilar people[22]. In social environments, people not only
tend to be friends with like-minded individuals as indicated
by homophily, they also adapt their activities and behaviors to
be accorded with that of their friends, which is called social
influence[26].
Guy et al [15] examine nine diverse information sources
from three categories (people, things and places) to define
user similarity, with which people form ties guided by the
homophily principle. Backstrom [1] uses self-reported address
data from Facebook users and their network ties to measure the
relationship between geography and friendship. The authors
find that in social selection, Facebook users’ probability of
friendship is roughly inversely proportional to their distance
at medium to long-range scale, while in shorter distance
scale, the probability is less sensitive to the distance. Though
homophily and social influence could help people find others
with common interests or background, we also need to con-
sider physical proximity to quantify users’ offline behaviors.

B. Physical Proximity In a Conference

A recent trend in both industry and research has been
to outfit handheld devices with GPS, Bluetooth, RFID or
other location-based hardware to continually broadcast a user’s
presence, while simultaneously detecting others nearby. Eagle
et al [13] and Quercia et al [24] use Bluetooth technologies to
define the relative physical closeness and infer the friendship
in social selection through encounter duration and frequency.
Therefore, a mobile device records the time and duration of
encounters to infer shared interests, and patterns of physical
proximity between users to help people form connections.
At a conference, support systems focus on the interplay
of networking and social contact, but do not provide other
conference-supported services. For example, systems such as
[17, 4, 5] can only obtain the encounters of people, but not
the user’s position. Other systems such as IBM’s RFID system
[25] and Yuusuke’s system [19], are only concerned about
whether a person is in a session room, and are not able to get
the exact location of the user.
Conference proximity analysis has been studied in the lit-
erature. Isella et al [18] give the detailed analysis of face-
to-face contact networks in a scientific conference and a
museum exhibition, using RFID badges to collect face-to-
face proximity data of individuals to study its static and
dynamic properties. Similarly, Cattuto et al [8] collect data
from the office and academic conference with RFID to build
and analyze the dynamics of person-to-person interaction
networks. Moreover, Barrat et al [3] utilize the Live Social
Semantics application to collect and analyze data from both
physical and virtual interaction networks, including friendship
in online social network, co-authorship network, and face-to-
face contact network during a conference.
All of these systems, however, only focus on characterizing the
statistical properties of human mobility and contact, and lack
other conference-supported services, such as building your
schedule, and seeing a map of what is happening and how
to get there. In addition, these systems are all dependent on
specific device and network support, so they are complex to
deploy.

C. Our Work

Although our work is most similar to Cox et al [12] and
Catutto et al [8], our system differs from previous work in that
we seamlessly integrate user location and encounters within
the content of the conference schedule, and present it in a
mobile user interface. We do this by using readily available
and popular technologies. Additionally, previous works[9, 14]
either focus on link prediction or comparison between offline
and online networks, but neglect to understand the evolution
and the relationship of how online interactions can influence
offline interactions and vice versa that happens simultaneously.
In the work by Chin et al, they study the correlation of
offline encounters and online connections (using the online
friend network[27] and the online graph[28]). In this paper, we
observe and study the transfer process of online interactions
to offline interactions, and vice versa.



III. FIND & CONNECT: SYSTEM ARCHITECTURE

Find & Connect is a mobile social proximity-based system
to bridge the gap between online social networks among peo-
ple and physical interactions. It helps users to find conference
rooms, sessions and people based on proximity and homophily,
and then connects people by sending text messages or sharing
interests. Find & Connect uses an RFID positioning system
to get a user’s physical location in an indoor environment,
as well as an online social networking system to help users
communicate and form a connection.

A. System Architecture

The Find & Connect architecture contains five major com-
ponents as illustrated in Figure 1 that explains how the system
revolves around the conference and how we integrate the
offline and online together.

User
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System
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Notification

Message       Items
     Session
     Program

Conference 
System

Profile History

Recommendation

Proximity

Homophily

Fig. 1: Find & Connect System Architecture

1) Offline System: We adopt RFID technology to set up a
positioning system to record the updated locations of all the
users by the badge carried with attendees.

2) Online System: The online system supplies users with
a platform to prolong their ephemeral offline relationships to
permanent online connections. People can send messages to
the target people, such as contact requests, and get notifications
of contact requests as well.

3) Conference System: The conference system is the central
part of Find & Connect and works as a bridge to help people
connect their offline social networks to online social networks
in the ephemeral social network, which is defined as a social
network created ad-hoc spontaneously at a specific point in
time for a specific purpose and lasting a short time[11].

4) Recommendation: The recommendation system suggests
to the user who she should add to her social network based
on her profile, history traces, offline encounters and common
sessions attended with others.

5) User Information: Our system records each user’s pro-
file and history traces including where the user has been in the
conference and who the user encountered to support offline
and online interactions as well as for supplying the proximity
and offline information to the recommendation system.

IV. CONNECTING OFFLINE TO ONLINE WITH FIND &
CONNECT

In this section, we describe the information that we collect
and use for offline and online, and how offline is used to
connect to online in our Find & Connect application.

A. Offline Information
1) Location: At the UbiComp 2011 conference, we deploy

active RFID technology to record attendees’ locations. To
calculate the actual position of the user in the conference
rooms, we adapt the LANDMARC algorithm [23, 29] where
we use RFID readers and RFID reference tags(which are
RFID badges). However, once fixing the number of RFID
readers in the room, tests are taken with various numbers of
reference tags distributed in the room in order to determine
the actual number of reference tags to use to ensure the
highest positioning accuracy and feasibility of deployment.
For example, at UbiComp 2011 we use 4 RFID readers and
14 RFID reference tags in the main conference room. Another
piece of offline information is the session, where we record
which session you are currently in (using the positioning of
user and the room’s coordinates), and maintain a history of
sessions that the user attended.

2) Encounters: We use the absolute positioning coordinates
recorded from the RFID positioning system described above
to calculate the encounter. We define that two users i and j
probably encounter each other if they are co-located in the
same room within a distance Den(eij) that is less than the
encounter distance threshold ∆D, for a duration ∆Ten(eij)
that is greater than the encounter duration threshold ∆T .
If the user’s average walking speed is greater than 1.5 m/s
[6] and we record that the user has encountered another
user, then we discard this as an encounter. We calculate the
walking speed as the distance the user has moved (where
the user’s position is recorded every 10 seconds) divided by
the time elapsed. For simplicity, we only calculate pairwise
encounters and do not consider more than two users in an
encounter. For the UbiComp 2011 conference, we choose
the encounter distance threshold as 4m based on existing
research[16] and the encounter duration threshold as 5 minutes
because intuitively if you meet with someone for an activity
(like a chat), it will last at least a couple of minutes. We also
record a history of all encounters so that we can determine if
you encountered another person before, when and the number
of times.

B. Online Activity
Online activities in Find & Connect consist of browsing

and interacting with people within our application. Browsing
includes seeing the people that are in the session, browsing
through the conference schedule, and viewing the notifications
sent to you such as contact requests, recommendations of
people you should connect with, and public notices.

C. Offline and Online Connection
In this part, we explain how the offline is used to allow for

connecting with others online, and vice-versa.



(a) People that are nearby
the user

(b) Research interests of the
people nearby

Fig. 2: People page in our application

(a) Profile and add as
contact

(b) In common with
this user

(c) Send a mes-
sage

Fig. 3: User profile page in our application

1) Casually browse for the person: During the session, you
may not know who you are looking for so you explore to
see who you may be interested in. Therefore, we design our
interface based on proximity of location, similar to location-
based applications like foursquare. Figure 2 shows the user
interface, and is divided into Nearby, Farther and All which
are based on the distance between users.

2) Find targeted person: In this case, you know who you
are looking for. For example, you may want to find people
who are in your research area. You can easily go to the All
tab from Figure 2(a), select interests to group users by research
interests(shown in Figure 2(b)), select your research interests
to find similar users to you, then see who they are by viewing
their profile (shown in Figure 3(a)). Another use case is that
you may want to know if there is anybody you know that
attended a particular session. To do this, you can just go to
the session in the Program as shown in Figure 4(a) and then
select Attendees to see the list shown in Figure 4(b).

3) Recommendation: Our recommendation system suggests
friends based on your personalized proximity and homophily
with other users. Our recommendation system differs from
others in that besides common friends, shared content and
similar profile[18], we add offline, physical features such as
number of encounters, and common sessions attended between
the suggested person and yourself.

(a) Program agenda (b) Session information

Fig. 4: Program page shows the conference program agenda(a) and
the details of the session including attendees that were in the session
(b)

4) User history trace: In Find & Connect, we maintain a
history of user’s offline and online connections. This history
is used to determine the content and context to be populated
in the In Common page of any person’s profile as shown in
Figure 3 (b). For the offline, we have encounter history and
position history, therefore we can calculate common encoun-
ters and sessions attended easily. For common encounters, we
find all encounters between you and the other person from the
encounter history, then compute the number of encounters and
the last encounter (time and room). For the common sessions
attended, since we know every person’s location and time,
then we can find if you and the other person attended the
same session. This can be found from the Attendees button
for each session in the application as shown in Figure 4 (b).

V. USER SOCIAL BEHAVIOR ANALYSIS

We setup our system at the UbiComp 2011 conference in
Tsinghua University, Beijing from September 17 to 21, 2011.
It was open to all registered attendees in the conference to
use. From a total of 421 registered attendees, 241 (57%) had
their positions recorded in our system and 112 (27%) used our
application. At the conference, attendees wore RFID badges to
identify themselves and for updating their positions to RFID
readers installed in the conference rooms, which recorded their
positions using our positioning system. In this section, we
analyze the user behavior and evolution of the offline network
and online network below.

A. User Social Behavior

User social behavior has been observed in online social
networks[21]. In our experiments, we investigate both user
offline social behavior and online behavior.

Offline Interactions: People encounter each other in a
conference, which presents opportunities to make new social
connections. In Find & Connect, we use encounter as the
concept for defining a proximity interaction as defined in the
previous section and create a proximity graph of all proximity
interactions. We use RFID as the positioning system to record
the position and then we record all the encounters between



Fig. 5: Degree distribution in the encounter network

any two people throughout the entire conference and based on
these records, we form an encounter network to represent the
offline interactions, which along with the social interactions at
a particular session create the ephemeral social network.

Network Properties: Altogether, there are 12,716,349 en-
counters, and 234 users have an encounter with another
attendee at the conference with 15,960 unique encounter links
established between any two people. Each user encounters
on average 68 other users. The encounter network is very
dense (network density = 0.5861) as expected due to the
many people being co-located together during the session,
because UbiComp is a single-session conference. The network
diameter in the encounter network shows that any user can be
indirectly encountered at a maximum of 3 hops (which is the
same number as in social influence theory for establishing
friends [7]) with an average shortest path of 1.414 hops.
This indicates that UbiComp attendees form a fairly close-knit
community so new attendees can easily meet up with well-
known individuals. Also as expected due to the conference
environment, encounters between users are highly clustered
(average clustering coefficient = 0.876). This indicates that
attendees highly encounter others in groups, rather than one
on one. This is also intuitive as attendees did meet others in
groups for discussions about the paper in the session or with
their own colleagues.

Distribution of User Encounters: Figure 5 shows the degree
distribution of the encounters which shows it is exponentially
decreasing with a long-tail distribution. The majority of users
have, on average, up to 10 encounters with another person
while few users are highly active offline, encountering a person
more than 20 times. There is a high volume of pairs that only
encounter once, and quite a few pairs of users that encounter
more than twenty times. This suggests that most users stay
with selected and relevant individuals during the conference,
rather than trying to meet as many people as possible.

B. Online Interactions

In Find & Connect, we have several online social features
to help users establish social connections with other attendees
based on the conference agenda[10]. Online interactions in-
clude sending friend requests (friendship is made if the other
accepts), following another person, sending a message to one

or more people, and sending a location-based message.
We use social network analysis to study the properties of the
online network. We compare the results between all registered
users who used our application and added at least one contact
or was added at least once by someone else (59), with the
authors who added at least one contact or was added at least
once by someone (55). There are a total of 571 contact requests
of which 40% of them are reciprocated by the recipients.
We see that the contact network is strongly driven by the
authors, with 93% of them having at least one contact, and
the large majority of contact links come from authors. This
seems intuitive because authors want to add others to establish
more contacts to get feedback for their work, and for fostering
collaboration. The network diameter for both the contact and
author networks is 4 meaning that any user can be reached and
added as a contact at a maximum of 4 hops. This is similar to
the social influence theory of 3 degrees of separation in social
networks [7]. With an average shortest path length of about
2, any user on average can be indirectly contacted via another
direct contact.

VI. EVOLUTION OF ONLINE AND OFFLINE INTERACTIONS

In this section, we give a longitudinal analysis on the
relationship between offline and online behavior of conference
attendees based on the data we collected in the UbiComp 2011
conference through Find & Connect.

A. Online and Offline Interaction Networks

Considering a group of N nodes, we define the online
and offline interaction networks as two graphs G(V,Eon) and
G(V,Eoff ), respectively, where V is the set of N nodes, and
Eon and Eoff are the sets of edges representing the online
and offline interactions, respectively. The online and offline
interactions that we use are defined from the previous section.

B. Evaluation Metrics

1) Overlap Fraction: We use the overlap fraction metric
since it describes how people’s online and offline interaction
networks overlap with each other. Given the online and offline
interaction networks G(V,Eon) and G(V,Eoff ), we propose
FOon and FOoff to represent the fraction of overlap in online
and offline interaction networks, respectively. Moreover, we
use the Jaccard Coefficient to calculate FOtotal, to compare
the similarity of the two networks. The expressions are com-
puted as follows:

FOon =
|Eon

⋂
Eoff |

|Eon|
(1)

FOoff =
|Eon

⋂
Eoff |

|Eoff |
(2)

FOtotal =
|Eon

⋂
Eoff |

|Eon

⋃
Eoff |

(3)

Figure 6 shows the fraction of overlap between online and
offline interaction networks. The x-axis is the day of the
conference and the y-axis is the overlap computed from the



Fig. 6: Fraction of overlap between the online and offline interaction
networks of UbiComp 2011 conference

off

Fig. 7: Network scale of the offline interaction networks by cumu-
lative amount in UbiComp 2011 conference

expressions above. We can see that all the overlap fraction
metrics fluctuate greatly at the very beginning and gradually
reach the steady state at the end of each day. The fraction of
overlap in the online interaction network is always higher than
50%, which is much higher than the offline overlap and total
overlap. It means that the majority of people who have online
interactions with others also had offline encounters. This is
intuitive because everyone wears the RFID badge and are for
the most part in the same room as others since the conference
is single session only.

2) Network Scale: It is interesting to know how the network
is developed and distributed across time[2]. Here we define
the network scale metric as the total number of edges in the
graph. Thus the scale of the online interaction network and the
offline encounter network are expressed as |Eon| and |Eoff | ,
respectively. Aforementioned |Eoff | depicts online interaction
network with 15,960 unique encounter links between two
users, and |Eon| presents 681 online interactions. We examine
the growth in network scale by computing the cumulative and
marginal increase.

Figure 7 and Figure 8 show the evolution of the network
scale by cumulative amount for the online and offline inter-
action networks, respectively. The offline interaction network
increases the most on September 19, as well as the online
interaction network. The reason is that the main conference
begins at that day, therefore, more and more people come

Fig. 8: Network scale of the online interaction networks by cumu-
lative amount in UbiComp 2011 conference

to join the conference and use our system. We can see
that the offline interactions are much larger than the online
interactions. This is because the encounters are calculated
automatically without user intervention, but online interactions
require user intervention to select the person to do online
communication with.
Figure 9 and Figure 10 show the network scale by marginal
increase for the online and offline interaction networks, respec-
tively. Here we calculate the network evolution rate per half an
hour. For example, the value at time τ represents the number
of newly established online or offline connections during the
period [τ - 0.5, τ ]. We can see that the growth rate fluctuates
significantly with time due to the fixed conference session
settings. There are several peaks in both of the networks
that occur at each day of the conference where the highest
peaks occur on September 19 when the most people attended
since that was the beginning of the main conference. An
interesting observation is that in the offline network, after the
previous day’s conference until the beginning of the next day
meeting(e.g. September 20), no offline encounters are recorded
in our system, but still several online interactions are active
in the online network. This is because after the meeting, most
people return back to the hotel to have a rest, thus, no offline
encounters in the conference can be recorded. However, people
still can use Find & Connect even after the daytime meeting,
where at night, people shift their attentions on building the
online connections. Thus, the offline interactions gradually
move towards online. In order to verify our inference, we
further analyze the O2O transfer metrics.

C. Transfer Amount Between Offline and Online

We now study the influence between offline and online
interaction networks to see how the physical and cyber social
circles interact with each other. Here we define two O2O
transfer metrics, namely online to offline and offline to online
transfer amounts, in order to shape this potential transfer flow
in detail. The basic idea is that if the online interaction happens
before the offline interaction in the same node pair, it is
included in the online to offline transfer amount, otherwise
we count it to the offline to online transfer amount. Here T on

i,j



off

Fig. 9: Network scale of the offline interaction network by marginal
increase in UbiComp 2011 conference

Fig. 10: Network scale of the online interaction network by marginal
increase in UbiComp 2011 conference

and T off
i,j are calculated as the first time when the online

and offline interactions happen between node i and node j.
Here we assume T on

i,j and T off
i,j are both positive, and they

are assigned with -1 only when there is no online or offline
interaction between nodes i and j. Thus the O2O transfer
amounts TRon→offandTRoff→onare calculated as follows:

TRon→off =
∑

i,j∈V,i<j,T off
i,j

,T on
i,j
≥0

H(T off
i,j − T

on
i,j ) (4)

TRoff→on =
∑

i,j∈V,i<j,T off
i,j

,T on
i,j
≥0

H(T on
i,j − T

off
i,j ) (5)

where H(x) is the Heaviside step function.
Figure 11 shows the transfer amount between the online

and offline interaction networks. We can see that both the
offline to online and online to offline transfer amounts increase
during the conference and tend to be stable after September
21 when everybody leaves the conference. The total transfer
amount from offline to online is much higher than that from
online to offline, and the difference increases dramatically with
time. Since the encounters are detected automatically by our
system but the online interactions are generated through user
intervention, the offline interactions could be regarded as the
background reference for users to choose their online commu-
nications. Therefore, the offline to online transfer flow holds

Fig. 11: The transfer amount between the online and offline interaction
networks by cumulative amount in UbiComp 2011 conference

the dominant position in this bidirectional O2O transition flow.
Moreover, the offline to online transfer amount has the greatest
increase in the day of September 19 which is the time of the
first day of the main conference. The possible explanation is
that at the end of the first conference day, people tend to review
the offline encounters of the whole day displayed in our Find
& Connect user interface, and then add others as contacts.

VII. DISCUSSION

From our observations, many attendees used our application
during the session to find out who the presenter was and
to add that person to their contacts. However, there are still
some problems that we need to address to improve the system
and the design. First, our method of calculating encounters
may cause inaccurate positioning and spurious encounters,
which could be avoided if we had used other peer-to-peer
technologies such as WiFi, Bluetooth or even peer-to-peer
RFID. Therefore, our computation of an encounter is meant to
be more of a high probability that there may be an encounter
rather than saying there is an actual encounter. Second, at
the UbiComp 2011 conference, our system provided a total
of 15252 contact recommendations of which 309 of them are
added by 63 users, resulting in a total of 2% of the contact
recommendations being converted into contact requests. To our
surprise, it seems that the contact recommendation was rarely
used for making contact requests and that users made contacts
through manually finding them. Third, attendees suggested that
the application needed to be more social with more social
features such as chatting directly with the attendees, and
integration with online SNS. For addressing the encounter
inaccuracy, we suggest using peer-to-peer technologies such
as peer-to-peer RFID, peer-to-peer WiFi and even NFC for
detecting proximity rather than calculating encounters using
absolute positioning on the server. In addition, identifying real
encounters also requires collecting other context data such
as audio and accelerometer, as well as the context data of
others nearby that may be involved in the encounter. For
recommendations, we suggest to have an icon on every page
that shows the number of new recommendation contacts to
improve our recommendation system’s user interface, to make
it easy to find and use. For adding more social features, we



plan to add integration with SNS such as Twitter and Sina
Weibo, and allow for messaging and chatting.

VIII. CONCLUSION AND FUTURE WORK

In this paper, we propose the design of the Find & Connect
mobile social application which connects conference attendees
from offline to online. We deployed the Find & Connect
application at the UbiComp 2011 conference and collected
more than 200 users in total to analyze the relationship
between the online and offline social networks. Results prove
the effectiveness of our application for the conference schedule
and personal social requirements in a conference. Additionally,
we provide an analysis of user behavior of offline and online
from our system and examine the evolution of offline and
online from the conference by developing metrics of overlap,
network scale and offline to online transfer amount to analyze
the data. We discover that more than half of the online
interactions are included in the offline interaction network,
and the offline to online transfer holds the dominant position
in this bidirectional O2O transition between online and offline
interaction networks.
In the future, we plan to further improve the inaccuracy in
encounter calculation by using peer-to-peer technologies such
as WiFi, Bluetooth or even peer-to-peer RFID. Moreover, we
need to study the relationship between the online and offline
social networks to further study user behavior. For example,
what are the reasons that trigger offline activity into online
activity? What is the distribution of users’ offline moving
patterns? In addition, we plan to create a model for identifying
groups of encounters that can indicate activity-based social
networks within the larger event-based social network.
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