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1. Introduction
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Mobile social networks (MSNs) [1] are emerging as a 

paradigm of delay-tolerant networks (DTNs).

In MSNs, the social characteristics of mobile nodes (e.g., 

user interests and friendship) are exploited to improve the 

data delivery performance. 

Primarily, the social network analysis techniques are 

utilized to identify the social relationships among nodes.

[1] N. Kayastha, P. Wang, and E. Hossain, Applications, Architectures, and Protocol Design Issues 

for Mobile Social Networks: A Survey, Proceedings of the IEEE, 2011.
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A taxonomy for data routing in MSNs
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Social-aware and content-based data routing in MSNs 

 Example: SCORP algorithm [2] in which the social tie and 

content knowledge are employed to select relaying nodes.

Figure 1: A sample scenario

[2] W. Moreira, P. Mendes, S. Sargento, Social-Aware Opportunistic Routing Protocol Based on Users 

Interactions and Interests, in: Ad Hoc Networks, vol. 129, 100–115, 2014.



1. Introduction (con..)

User selfishness is a serious challenge which affects the 
performance of DTNs dramatically [3]. 

Main reasons for a user to act selfishly: 
 Limited device resources 

 Social objectives

Selfishness types [4]: 
 Individual selfishness (IS)

 Social selfishness (SS)
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[3] A. Keranen, M. Pitkanen, M. Vuori, and J. Ott, “Effect of non-cooperative nodes in mobile DTNs

”, in Proc. 2011 IEEE WoWMoM, June 2011, pp. 1–7.

[4] Q. Li, W. Gao, S. Zhu, G. Cao, "A routing protocol for socially selfish delay tolerant networks", 

Ad Hoc Networks, vol. 10, no. 8, pp.1619-1632, 2012.



1. Introduction (con..)

Two major issues in selfish MSNs:

1. The impact of socially selfish behaviors on data 
forwarding (e.g., [5])

2. How to stimulate SS nodes to cooperate in data 
delivery
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[5] P. Sermpezis and T. Spyropoulos, “Understanding the effects of social selfishness on the perform

ance of heterogeneous opportunistic networks”, Computer Communications 48, pp. 71-83, 2014.



2. Related Work

Different incentive schemes have been proposed in DTNs 
which can be categorized into three groups [6]:

1. Barter-based Schemes

2. Credit-based Schemes (game-theoretic approaches falls in 
this group)

3. Reputation-based Schemes
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[6] P. Sermpezis and T. Spyropoulos, “An Investigation on the Unwillingness of Nodes to Participate 

in Mobile Delay Tolerant Network Routing”, Computer Communications 48, pp. 71-83, 2014.



3. Motivation

The experimental results in [5] revealed that the 
performance of data routing in DTNs in terms of data 
delivery ratio and latency is degraded.

Nevertheless, there is a lack of incentive method to 
stimulate the SS nodes to cooperate in data relaying with 
other nodes.

Consequently, our desire goal is to devise an incentive-
based data forwarding protocol in MSNs in the presence of 
SS mobile nodes. 
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4. Problem statement

1.How to identify the social utility of the SS nodes in 
data forwarding based on their social tie strength? 

2.How the content knowledge affects their forwarding 
utility?

3.How to devise an effective interaction model between 
two SS encountered mobile nodes with the aim of 
establishing a win-win condition among them?

10



5. Proposed Solution

 We propose a Social-aware and Content-centric 

Bargaining based Incentive Scheme. 

 We apply an alternating-offers bargaining game 

approach [7], which helps the sender of a message 

(buyer) bargains with the another encountered node 

(seller) over her forwarding service in some rounds.

 We design a reputation model to weight the 

cooperation level of the nodes in data delivery.  

11

[7] M. Osborne, A. Rubinstein, A Course in Game Theory, MIT Press, ISBN 9780262650403, 1994.
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Network model
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Figure 2: Network model in our proposed incentive scheme portrayed in 

two views: a physical network view and a social network view 
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Message model

 Each node has two buffers: One unlimited buffer to 

store local messages; and one limited buffer to store 

non-local messages

 Each node generates her messages with a uniform 

interval

 Each message m has five attributes: (1) a unique 

identity, (2) the source of m, (3) the destination of m, 

(4) the topic of m, and (5) time-to-live (TTL) of m. 



5. Proposed Solution (con..)
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Node selfishness model

 The non-cooperative nodes in our selfishness model are 

rational and socially selfish

 Their selfishness is mitigated based on the social tie 

strength as well as the value of each message

 Each selfish node aims to maximize her social utility

 Each non-local message can be either a high-beneficial

or low-beneficial message for an intermediate node



5. Proposed Solution (con..)
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Fig 3: The architecture of the proposed GISSO scheme.



5. Proposed Solution (con..)

The GISSO scheme includes four components:

1. Social Utility Calculator: a utility function to measure 
the social benefit of a message to a node. 

2. Message Handler: identifies the forwarding priority of 
messages and manages the buffer of each node

3. Incentive Scheme: applies a bargaining method 
stimulates the selfish nodes to cooperate in data delivery. 

4. Selfish-aware Message Delivery: manages the 
forwarding and receiving of messages between nodes. 
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6. Experimental Results

Simulator: Opportunistic Network Environment (ONE) [8]

Data sets: Reality Mining and Social Evolution [9]

Performance Metrics:

• Cumulative utility: The total utility obtained by a node

• Data delivery ratio: The number of delivered messages to the 
total number of generated messages.

• Credit balance: The credit remained on a node

[8] A. Keranen, T. K¨arkkainen, and J. Ott, “Simulating mobility and DTNs with the one,” Journal 

of Communications, vol. 5, no. 2, pp. 92–105, February 2010.

[9] MIT Human Dynamics Lab (online: hd.media.mit.edu)
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6. Experimental Results (con..)

Algorithms in comparison:

1. Selfish dLife: a social-based protocol in which the social 
tie strength among nodes are exploited to select the best 
intermediate nodes (a variation of dLife). 

2. Selfish SCORP: a social-aware and content-based protocol 
that considers the users’ social behaviors and interests to 
improve data delivery (a variation of SCORP).

3. SSAR: s socially selfish-aware routing in which a selfish 
node forwards messages to those with strong social ties. 
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6. Experimental Results (con..)

Evaluation of the Cumulative Social Utility
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Fig 4: The cumulative social utility gained by nodes with and without the 

GISSO scheme over the MIT Reality and Social Evolution datasets.



6. Experimental Results (con..)

Impact of Varying the Message TTL
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Fig 5: Performance comparisons of the algorithms with changing the message TTL 

over the MIT Reality and Social Evolution datasets.



6. Experimental Results (con..)

Impact of Varying the Number of Selfish Nodes
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Fig 6: Performance comparisons of the algorithms with different ratios of selfish nodes 

over the MIT Reality dataset. Standard deviations are shown using lines.



3. Conclusion

 We propose a social-aware and content-centric incentive 

scheme which stimulates the socially selfish nodes to 

cooperate in message forwarding.

 The simulation results demonstrated that GISSO 

outperforms Selfish dLife, Selfish SCORP, and SSAR in 

terms of the message delivery ratio and delay with the 

minimum communication cost. 

 We apply a hybrid method, bargaining game and reputation 

model, to effectively encourage the intermediate nodes to 

relay the incoming low-beneficial messages.
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Thank you for your time!

The full version of the GISSO scheme can be found here: 

http://www.sciencedirect.com/science/article/pii/S0167739X16302059
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http://www.sciencedirect.com/science/article/pii/S0167739X16302059

