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Abstract - The Delay Tolerant Networks (DTN) have been utilized in various operational communication paradigms. This 
includes the communication scenarios that are subject to disruption and disconnection as well as the scenarios with high 
delay and frequent partitioning, i.e., Vehicular Ad hoc Networks (VANETs). Due to the similarities of several 
characteristics, a new research paradigm named as Vehicular Delay Tolerant Network (VDTN) has been introduced. 
Through relays and store-carry-forward mechanisms, messages in VDTNs can be delivered to the destination without end-to-
end connection for delay-tolerant applications. However, the choice of routing algorithms in VDTNs is still being studied. 
Numerous routing protocols have been proposed to meet requirements of many applications. Various routing protocols have 
been suggested to meet requirements of many applications. This paper presents analysis of spray and wait, epidemic, and 
PROPHET DTN routing protocols in VANET. 
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I. INTRODUCTION 
 
Delay Tolerant Networks (DTN) have been connected 
to the urban vehicle system environment having the 
goal that researchers could set forward Urban 
Vehicular Delay-Tolerant-Networks (UVDN). UVDN 
takes vehicles as mobile hubs, utilizing store-carry-
forward [1] worldview to meet the information 
correspondence needs under system network in 
meager and principally serving the geographic data 
touchy messages. Such messages are generally 
conveyed to the particular geographic regions which 
might be updated in critical condition like collision 
notices. Furthermore, free parking spaces data [2]and   
taxi traveling data may also be saved. In spite of these, 
theUVDN acquires the corresponding attainability at 
the rate of corresponding effectiveness, and 
realistically in practical terms. The message of the 
most part has the time validity. That is to say, a 
message might be significant as it were inside a 
specific timeframe after it had been created. In this 
manner, the correspondence delay investigation for 
UVDN can be a great benefit for outline and 
streamline of steering conventions.  Despite that the 
general studies in DTN have made great progress [3]- 
[5]. Delay investigation result could not be connected 
in UVDN, for the lack of area data of hubs, the 
immeasurable number of urban vehicle, distinctive 
rates and vehicles development entirely obliged by 
streets, etc. 
 
About vehicles considering geological data, the large 
part concentrates on steering calculations, for 
example, [6] contemplation  effected  level of 

participation on steering [2] gave careful consideration 
to shrewd steering, in spite of thinking about deferral, 
[7] simply made a basic deferral examination 
(delay=distance/time)- not display the deferral 
examination- UVDN considers the correspondence 
delay issue where the destination is a particular 
topographical area under the state of multi-duplicate 
sending. Vehicles in the system are furnished by 
directing gear, which can store, convey and forward 
messages in a specific reach that makes the message 
in UVDN transmit in the multi-duplicate structure 
because of the movement obliged by the unpredictable 
street. The rest of this paper is arranged as follows. In 
Section II, detail of DTN routing protocols and 
schemes. In Section III, simulation and results 
analysis. The conclusion is drawn in Section V. 
 
II. DTN ROUTING PROTOCOLS 
 
Social network analysis (SNA) [8][9] has been 
implemented in various fields. For example, human 
sciences, science, corresponding concentrates on 
financial matters, data science, software engineering 
and designing. SNA principally concentrates on 
contemplating connections among social elements and 
the examples, ramifications of these connections. With 
the expanding notoriety of online social networks and 
new information technologies (such as mobile 
computing, E-commerce, distributed systems, and 
smart sensing), SNA turns into a more effective 
instrument to concentrate on the connections and ties 
among clients, may direct the outline of new 
arrangements, conventions, or applications for various 
data frameworks. 
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In this segment, we are going to survey some latest 
advances in SNA and its applications in data 
frameworks, with an emphasis on four significant 
perspectives: group location, data spread, suggestion 
framework, security and protection. Some of these 
advances will turn into the premise of social-based 
methodologies for DTN directing. 

 
Fig - 1 Routing in conventional networks via end-to-end paths. 
 
Group identification and investigation of social 
structures are among the most crucial issues in 
interpersonal organization examination. As of late, it 
has been very much concentrated on with respect to 
instructions to successfully and precisely finding 
groups and groups in informal communities. Here, we 
survey a portion of the proposed strategies for these 
issues. Girvan and Newman [10] presented a group 
identification strategy which employed central 
records to discover group limits. By evacuating the 
edges with high edge between’s (a kind of centrality 
measures), it isolates the groups from each other. 

 
 

Fig2 Routing in DTN network using message replications. 
 
In [11], author proposed a measured approach based 
group to identify calculation which utilizes the metric 
of value capacity "measured approach". Measured 
approach characterized as an advantage capacity that 
measures the nature of a specific division of a system 
into groups. The people group structure for a system 
can be found via scanning for system divisions that 
have positive and ideally vast estimations of 
measured approach. Blondel El Al. proposed a 
ravenous group for locationcalculation, which 
comprises of two stages.  
The main stage searches for little groups by 
improving measured approachlocally and the second 

stage totals hubs of the same group and constructs a 
new system whose hubs are these distinguished 
groups. The two stages are rehashed iteratively until a 
greatest of measured approaches achieved. Different 
sorts of techniques for discovering group  
arestructured incorporate least cut technique, various 
leveled bunching, club based techniques, etc.  
Satuluri et al. proposed a strategy to sparse a diagram 
to empower speedier chart bunching. This technique 
positions the edges utilizing a basic likeness based 
heuristic and chooses the main few edges to be held 
in the sparsified diagram so that the edges that are 
liable to be a piece of the same bunch are held. Xu Et 
Al. acquainted a few techniques with distinguish 
online groups with comparative notions in online 
interpersonal organizations.Which expect to help 
organizations with business sector division and 
configuration of advertising techniques? In [16], Liu 
and Murata concentrated on group recognition in 
heterogeneous frameworks.And their strategy is 
capable for not just one-to-one correspondence 
additionally numerous to-numerous correspondences. 
Nguyen Et Al. concentrated how to distinguish the 
covering group structures in a dynamic system, with a 
core interest on the versatile redesign of group 
structures for portable applications. There are 
additionally a few late studies on how to accessthe 
groups. Leskovec Et Al.[18]analyzed a few group 
recognition techniques by treating group quality as an 
element of size. Mitzlaff et al. [19] exhibited a 
methodology for the assessment of groups utilizing 
the certain data. Almeida et al. contemplated five 
noteworthy quality measurements for chart grouping 
and demonstrated that every one of them have solid 
predispositions.  
Data engendering in informal organizations is another 
key point to investigate in informal organization. 
Data engendering has been utilized as a part of the 
study of disease transmission to see how designs of 
human contact help or repress the spread of 
sicknesses, such as HIV in a populace. Such a study 
is exceptionally used to spread information or send in 
correspondence system (for example, routing packets 
in delay tolerant networks). Since we will cover 
subtle elements on social-based DTN directing in 
later areas, here we simply test a couple of late 
investigations of data proliferation by and large 
(online) interpersonal organizations.  
Lind et al. [21] examined a basic model of data 
engendering in informal communities, by presenting 
the ideas of spread element (the normal maximal 
division of neighbors of a given hub that exchange 
data among each other) and spreading time (i.e., the 
time required for the data to achieve such a small 
amount of hubs). They connected this model to 
genuine observational systems and searched for 
spreading flow with various sorts of systems. They 
found that the number of neighboring associations 
impacts unequivocally the likelihood of being 
slandered. Yildiz Et Al.[22] considered the issue of 
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deviated data dispersion with tattling conventions in 
both static and dynamic systems. They determined 
conditions under which the system focalizes to the 
craved result inside constrain, and gave strategies that 
offer an exchange off between precision and 
expanded blending speed for the element Hilter kilter 
dissemination issue.  
In [23][24], Tang et al. proposed new transient 
separation measurements to evaluate and think about 
the rate of data dispersion with the thought of the 
advancement of a system from a nearby and 
worldwide perspective. Lee et al. proposed a strategy 
to discover influential by considering join structure 
and the fleeting request of data selection in Twitter. 
In [26], author utilized correspondence themes also. 
Most extreme stream correspondence themes are as 
the apparatuses to describe the examples of data 
spread in two real life informal organizations 
(systems from cell call record and Face book divider 
post history). They reasoned that the examples of data 
engendering inside both informal organizations are 
stable extra time, yet these examples are distinctive 
and touchy to the expense of correspondence in 
synchronous and offbeat interpersonal organizations. 
The velocity and the measure of data proliferated 
through a system and corresponded subject to 
singular profile. In [27], Bakshy et al. examined the 
substance proliferation by means of client to-client 
content move history in a time evolving informal 
community (Second Life).  
They found that the informal community assumes a 
critical part in the engendering of content. Although 
selection rate increments as the number of receiving 
companion’s increments yet this impact changes with 
the availability of a specific client. They additionally 
found that sharing among companions happen 
quicker than sharing among outsiders. Furthermore, a 
few people assume a more dynamic part in circulating 
content than others. Kuhlman Et al. concentrated on 
the issue of hindering dispersion of complex 
infections, for example, gossipy tidbits, undesirable 
trends and crowd conduct in informal organizations 
by expelling a little number of basic hubs from the 
system. They demonstrated that discovering least 
number of such hubs is NP-hard, and proposed 
effective heuristics for such assignments. The greater 
part of the studies above affirms that social structures 
and properties for sure firmly impact on data 
spreading.  
These perceptions motivate the advancement of 
social-mindful directing conventions for various 
correspondence systems as well. Online interpersonal 
organizations are developing as helpful assets, which 
give advanced social related data, for example, social 
connections and interests of clients, for various 
applications. By means of informal community 
investigation, different social properties can be 
removed from online informal organizations and 
connected to assorted applications. Such cases 
incorporate online proposal frameworks [28][29] 

(which suggest substance or items in view of client's 
social property and relationship) and web crawlers 
[22][68] (which match online substance with client's 
social advantages). In [24], Tyler et al. contemplated 
client practices of an online survey site for business 
sector investigation.  
By utilizing client conduct data, such data as the 
classification of another item and in addition which 
clients will take after the produce can be all the more 
precisely anticipated. Tian Et al. presented a diagram 
predication-based suggestion methodology, join 
recovery that proposes clients re-associate with their 
old companions. Their technique chooses legitimate 
hopeful based on the forecast of their futurepractices 
and they came about associations enhancing informal 
community availability. In [29][30], author proposed 
a suggestion framework Bell, which utilizes a 
substance based way to deal with rank RSS news by 
mining drifting terms from open or private Twitter 
timetables. In [29], Lopes et al. displayed a way to 
deal with prescribe coordinated efforts on the setting 
of scholarly informal organizations. Zhao et al. 
concentrated on positioning calculations for micro 
blogs (in particular Twitter) and their pursuit 
calculation takes six social system properties into 
thought. These social properties measure clients' 
social impacts in Twitter. Choudhury Et Al. [68] 
additionally considered theme based substance 
investigation in Twitter. They proposed an avaricious 
iterative bunching calculation to choose an 
arrangement of things on a given subject that matches 
a predetermined level of assorted qualities. Keeping 
in mind the end goal to distinguish the "best" or 
"right" set of things, they adjust the attributes of data 
space including particular substance or social 
characteristics and the data assorted qualities of the 
outcomes set with estimations of human data 
handling. 
 
III. DTN ROUTING PROTOCOLS 
 
It is arguable that the design of the DTN routing 
protocol and its efficiency are open issue for its 
researchers. The main objective of the routing 
protocols is to deliver data of their destination. For 
that purpose different protocols were introduced to 
achieve that goal; however, these protocols are not fit 
in all required scenario. Therefore, for simple 
flooding, Epidemic protocol is used while PROPHET 
protocol takes decision on the opportunity of meeting 
of the nodes. 

 
The basic aim of the any network is to transfer data 
from source to destination. In general, there are two 
broad categories of the protocols group: distance 
vector and link state protocols. DV considers the best 
path between the two entities of the communication. 
The example of the DV is RIP which is used in the 
internet. On the other hand, the link state protocols 
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base on the shortest path first algorithm, the very 
common example of the LS is OSPF in the internet. 
Other routing protocols are also used in the MANATE 
as well, but in case of DTN the scenario is quite 
different. To overcome different problems which exist 
in DTN, many protocols were purposed to solve the 
issues and efficient communication among nodes. 
There are two type of routing in DTN: single copy and 
multi copies of routing. As for as concern about single 
copy routing, it is very rare to use it in DTN except in 
direct communication as shown in Fig. 1. For 
example, in the direct routing source send packet to 
the destination directly. This is also called delivery 
routing.Multi copy routing, on the other hand, scheme 
can be categorized in two scheme: Limited and 
unlimited A data is replicated fix number of time on 
the network in limited scheme while a packet can be 
replicated unlimited number of time. So we can say 
that data is flooded on the network in unlimited time. 
The example of the unlimited in the DTN is 
PROPHET Protocol. 
 

 
Fig3. Routing in DTN network using message replications. 

 
A. Epidemic 
The concept of this routing protocol was extract real 
life modeling like Epidemic diseases. With this 
algorithm, we think, a node is affected which has 
some data packet when this affected node takes 
contact to the other node it transfers data to the 
contacted node and this process continue till the 
packet reach its destination. The aim of this protocol is 
to maximize the chance of delivery and minimize the 
latency. When two nodes interact each other using 
Epidemic routing protocol, there are two steps involve 
transferring data between them. Exchange of summery 
vectors (every node has index of data) and exchange 
of message. 
 
B. Spray and Wait 
Another routing protocol was purposed by the 
Spyropoulos Et Al named Spray and Wait, which 
allow maximum number of replications of the data 
packets. It has two steps. 
Spray phase: In this phase, the specific packet is 
travelled on the different node. This process starts 
with the source node called spraying. Those nodes get 
this specific message keep engaging other nodes to 
continue that process. It is observed in this routing 
protocol that different nods carry same message for 
the destination when the destination node interact with 
that corresponding nodes, the node which contacts it 
first receives the message and after that other 

messages which carry the other nodes simple discard 
them. Seeing the need of DTN, other version of the 
Spray and Wait was introduced that is called binary 
spray technique. According to this, we suppose   the 
source node has one copy of the packet.  If the one 
node interacts other node which do not have the copy 
of the message, the later node delivers the copy of the 
packet and also have the same copy itself. This 
version provides optimum   throughout in minimum 
delay.  
 
Wait Phase: In this phase, if the destination node is 
not able to interact with source node, on that time this 
protocol will keep waiting the message till reach its 
destination. 
 
C. PROPHET 
Lindgren et al. proposed the probabilistic directing 
convention utilizing history of experiences and 
transitivity (PROPHET). PROPHET is an eager 
calculation, where a hub advances a reproduction of a 
message to another hub just if the last hub has a more 
prominent possibility of experiencing the destination 
of the message than the previous itself. PROPHET 
utilizes the idea of conveyance predictabilities (DP), 
the probability of one hub meeting with another hub in 
the OMN. Each hub running PROPHET in the system 
keeps up a table of such probabilities of meeting with 
each other known hub. Besides, the DPs are rapid—if 
two hubs don't meet for a specific time period, their 
DP esteem for the other hub rots fittingly. In this 
manner, a couple of as often as possible meeting hubs 
would have high estimations of DP for each other. 

 
PROPHET has enlivened numerous consequent 
conventions, and a few enhancements to PROPHET 
itself have been proposed. The utility assessment of 
the Spray and Focus convention talked about prior 
was motivated by comparative transitivity. Huang Et 
Al.  Proposed PROPHET, where, aside from 
conveyance consistency of the hubs, other execution 
markers, for example, cradle limit, power level, and 
fame, are additionally considered. Such scalar 
qualities are consolidated together with suitable 
weights to decide the deliverability of a vehicle taking 
into account which messages are repeated. Then 
again, Li and Das proposed a trust-based system for 
information sending, which was assessed by 
coordinating with PROPHET. The proposed plan was 
appeared to be proficient against assaults. 
 
IV. DTN ROUTING PROTOCOLS 
EVALUTAION 
 
In this section, a simulated scenario generated, 
measure the performance of the VANET DTN 
routing protocols Epidemic, Spray and Wait and 
PROPHET routing protocols. We measure the results 
using the following performance metrics: 
 Message Delivery 
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 Average cost of message replicas 
 
A. Evaluation Methodology. 
Performance analysis of DTN routing protocols 
Epidemic, Spray and Wait and PROPHET in VANTE 
is done using Opportunistic Network Environment 
(ONE) simulator. Each simulation is run about ten 
times. All the results are analyzed in terms of message 
delivery ration (ratio of delivered messages and total 
number of created messages) and average cost (total 
number of messages replicas). 
 
B. Evaluation Settings. 
The simulation scenario is done based on Helsinki city 
wkt file. It has almost 200 nodes based on a group of 
almost 10 vehicles. Vehicles are using Wi-Fi interface 
802.11p (13.5 Mbps / 100 m). Each group follows the 
ShortestPathMapBasedMovement model and speed of 
vehicles are 45 km/h to 50 km/h. Message TTL values 
are set at 1, 2, 4 days and 1 3 weeks. The buffer size is 
of 4 MB and the wait time between nodes is of 10, 40 
seconds. The one simulator uses the 
createCreates.plperl file creates almost 1600 random 
messages and store all the messages in an external file. 
 

 
Fig4. Average cost of messages replicas based on different TTL 

values. 
 

 
Fig5. Message delivery ratio 

 
CONCLUSION 
 
This paperperforms the social aware routing protocols 
analysis in Vehicular Ad-hoc network. As Epidemic 
protocol sends a great number of replicas as compared 
to other routing protocols while Spray and Wait 

routing protocols send lower number of replicas 
because spray and wait phase reduce the number of 
replicas. In terms of message delivery ratio, Epidemic 
has the highest message delivery ration because it 
creates the highest replicas, which means higher 
chances to deliver the message to the destination.  
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