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Abstract. Compared with 3G, 4G and Wi-Fi, Delay-Tolerant Networking
(DTN) can only have intermittent chance to transmit messages. Without a clear
end-to-end path, routing a message in DTN to the destination is difficult. But in
some particular case, it could be an advantage. People around the world have
their personal habit and it will be projected on their social life. Therefore we use
the social behavior as a foundation feature of our routing algorithm. We propose
two new kinds of routing algorithms with our own trace file. On one hand, birds
of a feather flock together, so people who have similar interests tend to go to the
same places. In case of this, we combining the personal interests and the trace
file to different buildings where each node locates, we propose the
building-based routing algorithm. On the other hand, we think people who have
similar interests hang out together more often, so we use the social relationship
as a feature and propose social-based routing algorithm. In the end, we compare
our algorithms with Epidemic, MaxProp and PRoPHET routing algorithms. The
result shows that our algorithms outperform the others.

Keywords: Delay-Tolerant network � DTN � Campus environment � Personal
information � Personal interest � Social relationship

1 Introduction

1.1 Background and Motivation

In these years, smart phone has become more and more important in people’s lives.
Because smart phone is a very powerful device, it can be useful in many situations like
sending and receiving e-mails, communicating with friends, acting as a digital calendar to
remind us special days, checking daily weather, and virtual wallet. We can see everyone
carry a smart phone wherever they go. Smart phone has become part of our lives.

The issue we focus on is plenty of advertising spam we might receive every time
we open our email box. Maybe there are some messages we are interested in. However,
we don’t have time to check the spam one by one to pick what we want to read, so we
ignore them in most cases. If messages can be transferred to people who are interested
in them, it surely can reduce the overhead and make better performance. Transferring
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the messages through the Internet is not always the best way. First, transferring mes-
sages through the Internet is limited to its ability to access the Internet. Second, besides
subscribing to specific channel s and receiving arbitrary spam, we can’t get the mes-
sages we want. We want to push the messages to wherever the users are despite the
ability to access the Internet. To overcome this problem, we think DTN (Delay-
Tolerant Networking) is a good choice.

1.2 Delay-Tolerant Network (DTN)

Delay-Tolerant Networking is a dynamic wireless network. Every node may move
freely and be organized depending on their social relationship. DTN can provide
interoperable communication in challenging environments, which is defined as the
network is not always in connect or the network has no end-to-end path. It is an
approach of computer network architecture that can use the strategy of store, carry, and
forward to transmit messages in the disconnected network environment. In Fig. 1,
when the node is in the environment without network connection, it may convey
messages to nearby nodes by using the short distance transmit technique such as
Bluetooth or Wi-Fi direct. When the relay node receives the message, it can carry the
message until meeting the next proper node to help transmit and forward the message.
Via this approach, messages can travel around the environment and be transmitted to
the destination. The connection between two nodes in the DTN environments can only
keep for just few seconds, so it needs to find appropriate node to help transmit mes-
sages in limited time.

There are two main reasons why we propose a routing algorithm based on DTN.
First, we think that people have a routine trace everyday, just like most people have to
go to work, and students have to go to school. We always get up around the same time
in the morning, do the same chores, and most important of all, we commute to our
destination in almost the same route and in regular time. It reveals that we might meet
the same stranger every day, but we don’t even notice. This stranger would be a terrific
node in our routing algorithm. Because we can keep meeting this person everyday, we
can update the messages with people we meet. Thus, we can know which person is
closer to the destination that messages should be transferred to. Second, the Internet
only provides us an end-to-end way to transfer the messages. Under this condition, if
we want to transmit a message, we have to know where the destination is first. But in
some cases, especially in advertising messages, we do not know where all the

Fig. 1. Store, carry, and forward in DTN
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destinations are when the message is created. If we use the Internet as communication
model, there are only three scenarios: (1) Enterprise, which creates the advertising
messages, can only send these messages to people who have registered before.
(2) People can only transfer messages to their friends. (3) The enterprise can spread the
messages randomly, which will cost a lot. But in DTN, we can transfer the message
through the node with store, carry and forward strategy. In the previous work [1],
which is published in IEEE magazine, we can see that the research of using the interest
as a feature in their routing protocol has an excellent performance. So we want to take it
a step further and continue this research. In this paper, we suppose people who have
similar interests tend to go to the same places. For example, people who like sports or
exercise will go to the gym or sports field. Moreover, when they are shopping or doing
something else, they are more likely to do things related to sports. People who are
interested in art will go to see art exhibitions, and people who like reading will go to the
library or bookstores. In this paper, we use this as a feature on our routing algorithm.

In tradition, there are several ways to route the message in DTN environment such as
Epidemic, MaxProp [2], and PRoPHET [3]. The routing of Epidemic is by the way of
transferring messages to every node where the carriers meet. The overhead of Epidemic
is extremely high, but it has a better performance. We want to reduce the overhead as
much as we can and prevent the performance from dropping too much. The routing of
MaxProp concerns with people they have met before and the sequence of messages to be
sent. MaxProp does not keep an eye on which direction the message should be sent to. In
our routing algorithm, it will calculate the probability of which relay node gets a higher
chance to arrive at the destination. PRoPHET focuses on two nodes meeting each other
and which one gets a path that can transfer messages to the destination in a relatively
higher probability. However, PRoPHET only works well at unicast case, and it saves all
the probability of meeting all the other nodes, which would cost a lot of memory in a
giant trace file. In our routing algorithm, we only saves data of the node that has met
other nodes before, and it surely helps us reduce the usage of memory.

1.2.1 Cosine Similarity
In our routing algorithm, we have to decide whether people interest the advertisement
message or not. For simplicity without losing of generality, we first choose cosine
similarity as our indication for social interest relation. It is simple and quite easy to
perform. We bring out the cosine similarity to help us determine who wants to know
the message. The formula is showing below at Formula (1)

Cosine Similarity ¼ A
*

;AX
* ðDÞ

A
*

���
��� � AX

* ðDÞ
���

���
¼

Pn
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In our trace file, we collect five different interests. But we only use two of the
interests as the input. Because the rest three interest columns do not show the difference
unfortunately. So, we only take two different interests as input column to calculate
cosine similarity. The interest column will be assigned when a message is created. And
all of the nodes in our simulator have their own interests. We can use both the interest
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column of the message and the interest column of the node to determine whether the
node is interested or not. And the detail will be described in Sect. 4.

We propose a new DTN routing algorithm, based on the assumption that people
who have daily routine and who have similar interests flock together. Then use the
cosine similarity to see who is interested in the message. Finally, we compare our
algorithm with the classic routing algorithm, and the result shows that we have a better
performance.

2 Related Work

In the paper [4], the author thinks that social-based routing and location-based routing
are slightly different. Due to the difficulty of collecting the real trace data, we can use
the social data as a substitution. If we can collect both social-based and location-based
data, we can compare them with each other.

In such a variety of DTN routing researches, we focus on two types of research
(1) Collecting human real movement data. (2) How to use social data to send data to the
destination quickly with less resource in DTN environment. Three trace data we will
discuss below do not consider the condition of what the real society is like. There are
different kinds of people with different interests in the real society, and this is what
makes a diverse society. People may go to different places or do different things
depending on their jobs and interests. So if we can use a more realistic trace file that we
can regard it as a tiny real society. Different kinds of nodes are moving freely in the
emulator, which is closer to the real society.

2.1 Social Trace Data

2.1.1 Reality Mining: MIT [5]
This experiment was carried out by MIT. The researcher gives 100 NOKIA’s smart
phone to 100 students, and the experiment duration is 9 months. Students who par-
ticipated in the experiment were asked to use smart phones to communicate with other
students by Bluetooth, and their trace, contact time, and communicate time were
recorded. Via this experiment, we can analyze and predict social activities’ relation
with the subjects to know its next movement and social relations. The disadvantage of
the experiment was that 75 students were from MIT Media Laboratory, and the other
25 students were from MIT Sloan business school. We think that the composition of
participants can’t be a miniature of the real society (Fig. 2).

2.1.2 Cambridge [6]
This experiment was carried out by Cambridge computer lab. The researcher used the
equipment named iMote to collect the real trace data. In Cambridge05, the experiment
separated students into freshman and sophomore, and it also included graduate and
doctoral students (Fig. 3).

During the 11 days, 54 students used iMote equipment with Bluetooth technique,
which helps to measure and record the main active area, the other students they contact,
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and the length of communicate time of each student. In the future, this data can be used
in social relationship experiment.

2.1.3 Infocom05, 06 [7]
This experiment was held in students and professors who attended Infocom conference
in 2005 and 2006. In the beginning, every participant was given an equipment named
iMote. Because there were lots of different topics in the conference, every participant
would go to listen to the topic they were interested in. Thus, we can know every
participant’s interests and who they communicate with.

In 4 days, 98 people participated in this experiment. Through the experiment, we
can know each participant’s professional specialty and whether they communicated
with other people who have the same research domain., we can use participants’
communicate time to conjecture their social relationship.

Fig. 2. One view of the network created by MIT reality mining dataset

Fig. 3. iMote for the experiment
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After reviewing previous research, we think we have to select the participants in
order to make the trace data more similar to the real world. One of the most important
things is to pick who can enroll in our experiment. All the details are described in
Sect. 3.

In the trace file above, the participants are comprised of one or two particular
group. Which will lead to the trace file is not general. And the trace file will be limited.
What we want is a trace file that is a miniature of real society. So we will keep an eye
on this while we are picking the participants to involve our experiment. And the detail
will be described in Sect. 3.

2.2 Social-Based in Delay-Tolerant Network

2.2.1 Social-Aware Data Diffusion in Delay Tolerant MANETs [8]
This research proposes a routing algorithm based on different interests of each node. If
two nodes have similar interests, which means the similarity of interests has exceeded
the threshold, then we define them as friends; otherwise, the two nodes are defined as
strangers. Therefore, when two nodes meet, they will exchange interest list and data
list. When their interests are similar, they are friends to each other, and they will
exchange data that the carrier likes. On the other hand, if they are strangers to each
other, they will diffuse data that they are not interested in the message, just like the state
shown below (Fig. 4).

Even if the two nodes are strangers, it doesn’t mean that their friends or people they
might meet are not interested in the message. So in our routing algorithm, we give a
chance to case like that. We log every node that one node has met before, and we give
it a try if the log file reveals they have a high chance to meet each other again and the
data also interests them. For example, node A and node B go to work at the same time
in the morning, and they take the same transportation. However, they are strangers, so
they may not talk to each other. It is a good time to exchange the advertising messages
they got while they are on the bus. During the time they are on the bus, they can know
the interests of each other, and the interests of people who they usually meet. It helps us
know whether other people are good relay nodes or not.

Fig. 4. Node infected by friend or stranger
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2.2.2 Social Network Analysis for Routing in Disconnected
Delay-Tolerant MANETS [9]
It is difficult to diffuse messages in spare MANETs. All the nodes can move freely. So
to find out the most efficient path is the key to this research. Previous research has
conducted many theories to discover the best way to route the messages. To overcome
this issue, there is Centrality, which can reveal whether the node is connected to the
neighbor nodes. In other words, the node is able to know whether there is a path to the
destination. They propose a new routing protocol named SimBet. SimBet is based on
the betweenness Centrality and Similarity of nodes, and it chooses the intermediate
node to help carry the messages. But the disadvantage is that all the messages tend to
gather at some active nodes. Nodes, which are in relatively static state, can only transfer
the messages and are not able to get the messages they want. In our routing algorithm,
we do not want a few people to carry most of the messages. We think it might lead to
information starving for some nodes. We consider not only the connection between
nodes but also the landmark where the node has gone before. A node can be the relay
node if this node will meet some other nodes which are interested in the message.
Everyone can be the relay node depending on their movement and social relationship,
and we think it is a better way to route the messages.

3 NCCU Trace Data

All the participants in trace data we mentioned above are limited to some specific group,
either students of particular college or participants in particular conference. For exam-
ple, the participants in MIT trace data were composed of Media Laboratory and business
school students. In the Cambridge trace data, only computer laboratory students were
enrolled. Furthermore, the Infocom trace data was collected during the conference, so
most of the participants were related to the conference. We think these three trace data
above can’t reveal how the real social network works. In real social network, people are
not supposed to do the same thing or the same work all the time, and they have different
interests. We assume that where people usually go depends on their jobs and interests,
and this issue is what we concentrate on. Because we don’t have enough participants that
can represent the real society to implement the experiment, we limit the environment to
our campus. We recruit participators according to the ratio of different college. Also, the
participators of the same college are from different departments for diversity. This is
close to reality instead of participators with similar background like previous ones.
Then, referring to [10], we not only record the trace file, but also record the self-declared
interests of participators. In the end, because we don’t have enough participants that can
represent the real society to implement the experiment, we limit the environment to our
campus. Participators are students in National ChengChi University.

3.1 Form (Selecting Participants)

When we were building our own trace file, we selected participants first. In order to
find the suitable participants, we asked everyone who enrolled in to fill out the form,
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which asked some basic profile information and the most important thing, participants’
college and interests. Figure 5 shows a part of the real data that we obtained.

3.1.1 College
All the participants should not come from one specific group, and they should not be all
strangers to each other, either. Two participants were assigned to a group, and they
must know each other or we would not accept them. We also cared about what college
they are from. The college quantity ratio depended on the real college quantity ratio of
total students in NCCU. If the quantity of one college was about to surpass the quantity
we wanted, we would not accept the coming group, either. In this case, participants in
our trace data were distributed to different colleges. Some people knew each other, and
others didn’t just like the real society.

3.1.2 Interest
In our algorithm, we had to determine where the destination of each message was. So
we asked the participants what kind of interest they are. The interests were divided into
five types, which were sports, reading, social, art, and service. The score was limited
from 0 to 1, and each scale was at least 0.25. On the other side, when a message was
created, it would be assigned to these five interest types accordingly. But when we
calculating the average of these interest columns, we find out that the social, arts and
service column don’t show the difference. So we can only use sports and reading
column as an input to calculate the cosine similarity as we mentioned earlier at Formula
(1) to define whether the nodes are interested in the messages or not. If yes, the node
will be one of the destinations of the message.

3.2 Trace Data

The most important part of trace data is the movement of each node. In order to get the
real trace data, using smart phones was the best way to collect the information we
needed. In traditional work, they created a device to record the user location, but the
users may forget to bring the device with them. In reality, carrying another device only
to send or receive messages is difficult to implement. In these days, people carry their
own smart phone wherever they go, even at the places they are not allowed to use it. In
conclusion, we think the smart phone is the best device to implement the DTN routing
algorithm. For this reason, we designed an Android app and installed it in each

Fig. 5. Form list
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participants’ smart phone. We ran a background service to record GPS position every
10 min. If we scan too often, the battery of the smart phone will dry out fast. In our
previous experiment, if we scanned every 5 min, the battery couldn’t hold on for a day.
To continue record the user position, we stipulated a scan every 10 min.

After all the trace data were collected, we ignored the trace data that were not on the
campus and normalized the trace data. In addition, we want the trace data to move
smoothly but not to disappear in one place and appear in another place suddenly. We
had to normalize the trace data and keep the trace track continuous. Finally, when these
works were done, our trace data were about to be used. There were 115 available data
in our trace data in total, and the experiment lasted for two weeks, from 17th Dec to
31st Dec in 2014. All the trace data can be downloaded as soon as the paper is
published [11].

4 Routing Approach

Most traditional routing scenarios only have one single destination, but our goal is to
deliver messages to various destinations and reduce the overhead. However, using
DTN to transmit a personal message to another person would not be as suitable as the
advertising message. Thus, if a company wants to spread an advertising message to as
many customers as possible, DTN is a suitable option.

4.1 Environment Definition

First, because the trace data we obtained were from the campus, we limited the sim-
ulation environment to the campus, too. When an advertising message is created, we
don’t quite know which destination we should send it to. All we can do is to find out
the people who might be interested, and push the message to the right person. But in
reality, we won’t know whether a node is interested in the message or not until it
bumps into other nodes and exchange metadata. The metadata includes the information
about the contact node and other’s interests, what nodes the contact node has met, and
also what messages the contact node has got so far. When the receiver receives the
metadata, it will calculate the cosine similarity between the interest type of the message
and the interests of other nodes. If the result surpasses the threshold, then the message
will be delivered. The entire process is termed “contact.”

4.2 Routing Strategy

The message forwarding flow is shown in Fig. 6. Whenever a message is created, it
will be assigned to one node randomly. For instance, we assume the message is
assigned to node A. Node A may meet node B along the way to its destination. The
time node A and node B spend on exchanging data with each other is called the total
“contact time”. When the connection is interrupted or out of the connection area, the
data transferring stops. During the contact time, node A will try all kinds of messages
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in the transferring waiting queue one by one. In next paragraph, there are two kinds of
contact in our algorithm: direct contact and indirect contact.

4.2.1 Direct Contact
Direct contact is the most common way to transfer the messages. When two nodes meet
each other, they will exchange metadata about their interests. And the node will cal-
culate and compare the interest type of the message with the interests of another node it
meets. For instance, node A encounters node B, and they exchange the metadata.
Node A gets the interests of node B, and it will calculate the cosine similarity
(Cos) between the interest of node B and the interest type of message ðImÞ. Node A will
compare every message that node A has and node B doesn’t have with the interest of
node B ðINBÞ. Formula (2) is shown below.

Cos INB ; Imð Þ[ Thres DC ð2Þ

If the result of cosine similarity is greater than the Thres DC, the message will be
put in queue and ready to be transferred. The transferring time will last as long as the
contact time of two nodes or until all the messages in queue are delivered.

Fig. 6. Message forwarding flow
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4.2.2 Indirect Contact
In addition to direct contact, we expect the contact node can be a relay node, which can
carry the messages to other nodes that are interested in the message. If we transfer these
messages randomly, it will lead to high overhead and doesn’t make our performance
better. So we propose two kinds of indirect contact routing algorithms, which are base
on building and social relationship.

Building Based Indirect Routing. We use the historical data of which building the
students went to forecast the future. First, students of different colleges go to different
buildings. For example, students of Commerce College have a higher chance to meet
one another than any other student of other colleges because they usually go to the
classrooms in the Commerce Building. Besides, students of Accounting Department
have a much higher chance to meet students of the same department than students of
Statistics Department in Commerce College. Second, we assume that students who
have similar interests gather in the same building.

In Fig. 7, the students of Language College go to the library more often compared
with the students of Science College and Law College. The reason might be that some
ancient documents only have print editions, so most of them have to go to the library to
get these books. However, the students of Science College can search the information
on the Internet.

In order to prove our assumption, we calculate all the probability that students from
different colleges go to each building on the campus. We can calculate the interests,
which can be defined just like the form we ask the participants to fill out. Suppose that
the interest of the building can be counted and defined according to what kinds of
people have come before. Figure 8 displays the counting process. We first initialize all
the interest of each building to 0. Second, whenever someone goes to the building, we
add the interest of that person to the interest of the building. After the entire trace file is
checked, we normalize the interest of the building. Finally, we can define the interest of
the building.

Fig. 7. The counting of different college of students go to library
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When we finish collecting the entire trace file, we calculate how many times
students of specific college go to specific building. We think there is logical evidence
that students of the same college or the same department have a higher chance to go to
the same building.

In our trace file there are 8 different colleges in total 115 nodes Sð Þ. And there are
we define 17 buildings Bð Þ to calculate the probability of college to each building
ðProbCollege Nið Þ;bk Þ and try to verify our proposal. The calculating algorithm will be
described below.

Algorithm1: Calculating probability of which building do students in college go

1: 
2: 
3:   
4:     
5:       
6:   
7: 
8: 

Algorithm2: Calculating algorithm of the interests of building 

1: 
2: 
3:   
4:     
5:       
6:   
7: 
8: 

Fig. 8. The counting of the interest of library
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After we do both Algorithms 1 and 2, we can use them to implement our
Building-Based Indirect Routing. For instance, when node A encounters node B, node
A carries one message M, but node B doesn’t want message M. Then A will check the
interest of every building and the probability of node B going to each building. If the
calculating result surpasses the threshold ðThres meetÞ, node A will still transfer the
message M to node B. The formula is shown in Formula (3).

X
bk2B Cos IM ; Ibkð Þ � ProbCollege NBð Þ;bk [ Thresmeet ð3Þ

Social Based Indirect Routing. This is another indirect routing algorithm we propose.
We think every one has a routine schedule in a period of time. In most cases, the period
is a week. Because most people have to go to work or school on weekdays, it leads to
the result that we will do mostly the same task like what we did seven days ago. In our
campus scenario, students have to follow their own schedule and go to class accord-
ingly. So if we can record where they were last week, we may forecast where they will
go in the near future. To achieve our goal, we define a new interest (IL) that records
what kind of people the node met seven days ago. The new interest of node A last week
is defined as ILNA;D1 . The calculating algorithm of the new interest is described below.

Algorithm3: Calculating the new interest of node (IL)

1:  
2:  
3:    
4:      
5:        
6:        
7: 
8:  
9:  
10: 

For example, node B encountered node C, D and E last Monday. So the new
interest of node B ðILNB;D1Þ will be the mean of the interests of node C, D and E, just
like what we do when counting the interest of the building (Fig. 9).

When node A which has a message M meet node B next Monday, node B is not
interested in the message M. Node A will check the ILNB;D1 value. If the cosine
similarity between the message M and the new interest ILNB;D1 surpass the threshold
(Thres_Cos). Node A will still transfer the message M to node B. Then node B will be
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a carrier of message M and help spread the message M. The formula is displayed
below.

Cos IM ; ILNA;Dd

� �
[ ThresCos ð4Þ

When we simulate our trace file, we only have two weeks of trace data. So, if we wt
to simulate the first week, we have to use the ILNi;Dd of the second week. In other
words, we have to use the ILNA;Ddþ 7 in our simulator if we want to simulate the first
week. On the other hand, when we want to simulate the trace file of the second week,
we use ILNA;Dd�7 .

5 Simulation Settings

5.1 Simulation Environment

In our simulation, we use ONE (Opportunistic Network Environment simulator) [12]
(shown as Fig. 10) and the map of NCCU (Nation Cheng-Chi University) surrounding
area to validate our approach. All nodes in the simulation represent the student of this
college, and they walk around according to their class schedule or for some purpose.

5.2 Simulation Setting

The simulation setting is shown as Table 1. The map area is 3764 m x 3420 m, which is
the main active area of NCCU (Fig. 11), and the simulation time is from 12 a.m. to 12 a.
m. of the next day. This is about 172800 s, it is equivalent to two days. The reason why
we choose this time slot is that some students are at the school during the day and others
live in the dorms at night. The node data transmission rate is 250KBps, and the trans-
mission rage is 10 m. The message size of data is 500 KB * 1 MB, the node buffer
size is 100 MB, and the message’s TTL is 1080 min, which is equivalent to 18 h.

Fig. 9. The counting of the new interest of node B
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5.3 Simulation Results

We simulated our trace file with both Building-based and Social-based routing algo-
rithms, and we used the setting that we have described above. We evaluated the
performance by checking the deliver rate and the overhead. If we can get higher deliver
rate with lower overhead, it means that we get better performance. The deliver rate is
what we cared about most. The results are as follows.

5.3.1 Delivery Ratio
Formula (5) is the way we counted the deliver rate. Because we had various destina-
tions for one message ðmiÞ, we had to know how many destinations the message would
go to ðDestinationNumÞ and whether these destinations received the message

Fig. 10. One simulator

Table 1. Simulation settings

Area 6750*5100 m

Simulation time 172800 s
Data rate 250 KBps
Radio range 10 m
Message size 500 KB * 1 MB
Buffer size 100 MB
Total message created 62
Time to live 1080 min
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ðDestinationRelayedÞ. The total message number ðTotalMessageNumÞ created in one
day was 62 messages. After we got the 2 parameters above, we could calculate the
mean deliver rate of messages ðMÞ per day. Finally, we could get the deliver rate.

Delivery Ratio ¼
PM

mi

DestinationRelayed
DestinationNum

TotalMessageNum
; 8mi 2 M ð5Þ

Figure 12 displays the result that our routing algorithms have a better performance
than MaxProp and PRoPHET, but they still have something to improve to reach the
Epidemic.

In traditional simulation environment, the nodes can only be influenced by some
particular factors like the nodes are in particular group, so there is a key routing feature
that can be used. Some of the simulation results could reach the performance of
Epidemic. But in reality, there are too many factors to affect people’s behavior. For
example, people may catch a cold, so they have to go to the hospital or clinic instead of
working space. Furthermore, students may skip the class and go out to get some fun.
Besides, we may run into somebody we know and then go to a coffee shop, which is
not in our plan. So many factors can have an impact on our lives. It is hard to forecast
the future precisely, and this is why we cannot beat the Epidemic routing algorithm.

Fig. 11. NCCU surrounding area
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5.3.2 Overhead
In order to have a better understanding, we calculated overhead with overhead copies
and overhead ratio. The calculating formula is shown below. And we separate into two
parts of overhead.

Overhead Copies ¼
PM

mi
Relayed � DestinationRelayed

TotalMessageNum
; 8mi 2 M ð6Þ

Overhead Ratio ¼
PM

mi

Relayed�DestinationRelayed
DestinationRelayed

TotalMessageNum
; 8mi 2 M ð7Þ

In Figs. 13 and 14, we can see that we have lower overhead than Epidemic, and we
have a little bit lower overheads than MaxProp and PRoPHET relatively. Combined
with Fig. 12 proves that the Building-Based and Social-Based routing algorithms have
a better performance than the three traditional routing algorithms.

Fig. 12. Delivery ratio

Fig. 13. Overhead copy
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6 Conclusion and Future Work

In this paper, we propose Building-Based and Social-Based routing algorithms. We use
the trace file and the interests of people, which were collected in our experiment. Nodes
in our experiment can not only be a destination node, but also be a relay node. It is
helpful to spread messages. When two nodes meet, they will exchange metadata. We
check whether the nodes are destinations and whether they are good relay nodes to
make sure that the message transferring is efficient. Finally, we evaluate our routing
algorithms with other algorithms, and the result shows that our algorithms have a better
performance. In the future, we will consider using the real social relationship between
each node. We think if two nodes know each other, they will have a higher probability
to meet again. If this hypothesis is true, it will be a good feature to check whether the
node is a good relay node or not.
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