WAl T it = Bl =23 £ Vol. 41 No. 7
2018 4 7 A CHINESE JOURNAL OF COMPUTERS July 2018

ETXRENPISHEIMNEARARE: ik ERE
oW B K % A

DRHREFRER A S TRYBEL T TRER AN M SERTAE L 200433)
DEARZAFER S TREEE EME S ARG 0 B 200433)

M OE R sl IR B Y AR R BE T 45 A B RO B A A 2 AT g B TR B L. 2T S H R B 2
22 P26 WF 52 A 9 N2 8l 9 2 R AL S v H AT 90 00 04 o 20 AR G L T TR AR T AT Y B AL 2 IR 4 I el v AT
A BT IE R . %SO B A 32 4% v Y 2R 32 EE Y HEAT T BRI AR B . DABCHE LR R D T L D |
REAY CRE T B T 3 6 B T 4R 30 SO OS5 A T, B85 72T S H. 8l S Ak 22 2% i A 52 SR . w42 10 T H
AT 2R T 28 AT 5 F 10 155 i ke 1) b e R B8 g A O 9 AT 5 2 1 B A 24

e 20T EOS s LR S RN R & RN R =2 BN S DI o
HEESES TP399 DOI S 10.11897/SP.J.1016. 2018. 01598

A Review on Offline Interaction in Dynamical Social Networks:
Challenge and Prospect

LIANG Di”'? CUI Jing” LI Xiang""?

D (Laboratory of Adaptive Network and Control . Department of Electronic Engineering .
School of Information Science and Engineering » Fudan University, Shanghai 200433)
2 (Research Center of Smart Networks & Systems, School of Information Science and Engineering

Fudan University , Shanghai 200433)

Abstract  Social network analysis, as an important part of complex network theories, attracts
the attention of a large number of researchers. Different from the study of traditional social
networks constructed by nodes of individuals and edges of social relationships, the study of
modern social networks concerns not only static social relationships, but also dynamical interactions
between people. Nowadays., the development of mobile internet and increasing popularity of
smart mobile devices make it easier to sense human behaviors and interactions. whose temporal
dynamics are mapped into dynamical social networks with variable topologies. In our study, we
mainly focus on the temporal social networks constructed by human offline interactions, which
require the geographical closeness between pairwise individuals in the physical world. As an
important part of human dynamics and social computing, human offline interactions in dynamical
social networks play a crucial role in lots of applications such as recommendation systems,
epidemical immune strategies and opportunistic routings. In this paper, we review the offline
interactions in dynamical social networks through four main facets: empirical data, characteristics,
models and applications. Empirical data is essential to understand and analyze human interactions.
Therefore, we discuss the features of different data sources and data acquisition methods such as

WiFi, Bluetooth and GPS. In these data acquisition methods, both the latitude and longitude
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information identified by GPS, the wireless hotspot physical address in the WiFi connection log,
the POS machines in the stores as the geographical tags are the proxy of human interactions. We
classify interaction characteristics into three categories: topological, temporal and spatial, whose
characteristics such as temporal clustering coefficients, temporal motifs and inter-contact time are
described in detail. For human encounter modeling, we review three types of models based on
traces, locations and topology, and introduce the state-of-art models in each type. Modeling
offline interactions is a key step for simulating applications of offline interactions by making
supplements of real world datasets. The artificial models, on the one hand, preserve the basic
characteristics of real data, allowing the various parameters (e. g. , the number of interactions,
the number of locations, the length of time, etc. ) to adjust in a more flexible way in the simulation
situations. On the other hand, modeling offline human interactions helps to explore their essential
mechanisms to provide theoretical support for the control and prediction in practical processes.
With the abundance of data and the deepening of research, the study of dynamical social networks
with offline interactions has brought a new perspective to the application of many fields such as

inferring social ties, community detection, public health strategies, and recommendation systems.

We finally outlook several directions with some open questions for future study.
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