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Abstract— Delay Tolerant network is very large and sparse  

network compared to simple MANET .When two mobile 

node comes to each other within a range and exchange the 

information these scenario is called “contact” in DTN. Here 

in DTN end to end connectivity is not possible because of 

varying of contact time and very large network area. So the 

ordinary routing protocols of MANET like OSR, DSDV are 

not usable for DTN. Due to different nature of network DTN 

require some new protocols which can provide store and 

forward mechanism. Today DTN has large set of protocols 

like Epidemic, Spray and wit, PropHet, Fuzzy logic based 

and other more .In this paper we combine both the best 

performing protocol named Prophet and Fuzzy based 

routing and try to find better protocol compared to existing . 

Our proposed method transfers messages based on 

Probability and in inner logic it uses the fuzzy mechanism to 

priorities the message. This protocol gives good result in 

terms of average latency and delivery probability. 
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I. INTRODUCTION 

Now a days the use of network technology is increased. In 

every field of life the networking technology is used and 

that’s why the new types of network and protocols are 

available.DTN is a subpart of Mobile ad hock network. The 

main difference is that DTN contain very less number of 

communicating node in very large area like only 2 or 3 

nodes are present in hundreds of kilometer area .So routing 

in DTN is not same as in MANET.IT’s require some extra 

mechanism for avoidance of message dropping problem in 

DTN. These mechanism called “store and forward 

mechanism” which store the message in buffer space until 

the other node comes in contact with the source node .In 

DTN the extra layer called Bundle layer is implemented 

between transport layer and application layer. 

II. APPLICATIONS OF DTN 

Here we describe the applications of DTN in pictorial form. 

 
Fig. 1: Application of DTN 

III. BACK GROUND THEORY AND RELATED WORK 

A large number of routing protocols have been proposed to 

make efficient routing in DTN. Routing protocols of DTN is 

different then MANET because end-to-end connectivity of 

nodes is not possible in DTN. Second thing is that the 

density of node is very less and transmission rang covers 

only small part of network. Because of these reasons DTN 

require special types of protocols or routing techniques. 

Direct transmission is a simple technique to transfer a 

message from source to destination. In this method the 

source node wait until the destination node comes in direct 

contact range. When it find the destination node then 

directly send the message. 

Epidemic[24] is routing protocol in which it is 

assumed that each node has infinite buffer space and 

bandwidth. each node maintain the summary vector and it 

will be exchanged when two node comes in contact and 

transfer the message which is not present in buffer. 

Epidemic strategy is useful when the message size is small 

and network is very sparse. 

Spray and  wait[8] is another approach of routing. 

In first phase  the message is flooded up to L copies to L 

different node. If the final destination is encounter then the 

massager is directly transfer. If not then wait phase is 

started. In this phase node can delivered the message only 

when the destination comes in contact. To decide the 

optimum value of L is a major issue. The value of L is 

depended on node density and their mobility profile. 

`Prophet[7] is another protocol of DTN. The 

history of previous encounters with neighbor to estimate 

probability called “Delivery Predictability”. when two node 

comes in contact with each other they exchange their “PD 

vector”. As per this information each node can select the 

message which has high possibility to reach the destination. 

when node movement is not predictable then this approach  

is  not work well. 

The routing protocol in DTN deals with knowledge 

and phenomena in many fields ,which clearly cannot be said 

true or false .Using fuzzy knowledge to process can improve 

the describing ability. There is also few techniques are 

available which uses fuzzy as decision making. we  have 

surveyed some here and next section will go with proposed 

method. 

Chenn-Jung Huang[14] proposed a fuzzy logic-

based edge server selection method for heterogeneous DTN. 

The experimental results show that the proposed prediction 

based DTN routing protocol efficiently deliver messages 

with limited buffer space. The performance metrics used 

are: the data delivery ratio, average delay and transmitted 

bytes. The main limitation of the proposed scheme is that 

the server needs more storage space to record online user 

history log data and this might increase maintenance costs. 

J.D.Mallapur[27] proposed a scheme of Minimum 

Spanning Tree (MST) by employing a fuzzy controller. The 
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novelty of the proposed scheme is based on MST 

construction by using acceptable links computed by 

employing fuzzy controller that considers fuzzy input 

parameters: link bandwidth, link delay and link reliability. It 

was observed from the simulation results that the proposed 

scheme performs better than traditional MST while 

improving the packet delivery ratio and packet delays. But 

the main limitation of the scheme is that it does not consider 

the effect of the mobility of the nodes.  

Jad Makhlouta[17] improves the probability of 

delivery and latency by designing a routing protocol based 

upon fuzzy logic circuit i.e Adaptive Fuzzy Spray and Wait. 

Work has been done on the buffer prioritization level using 

fuzzy decision making technique which is used to classify 

messages into levels inside the buffer and promote the 

messages of high priority level during contact times. The 

performance of the routing in realistic scenario is not 

evaluated. 

Payam Nabhani[23]   proposed a new routing 

scheme in order to dynamically select the relaying node 

from the available node list. The fuzzy logic system takes 

input as bandwidth, energy of the node, priority of the 

message and density of the network based Inputs Output 

upon which the optimized path is selected. The simulation 

results of the proposed AFRON protocol show that it 

reduces the energy consumption per transmission with less 

use of resources. But the above protocol does not take into 

consideration the realistic scenario. 

Mathurapoj, C. Pornavalai[15] used a simple 

parameters like FTC and Message size and  fuzzy decision 

rules are also simple. But the drew back is that this method 

run with every contact of two node. 

Neelam Malik[22] Proposed new fuzzy technique 

based on four parameters. It uses two fuzzy logic controllers 

and uses outputs of that as input of third FLC. To decides 

fuzzy rules and maintain this scenario practically is not 

possible. 

IV. PROPOSED METHOD 

Here we are going to propose new algorithm based on Fuzzy 

decision mechanism using Prophet Protocol. This method 

improves the performance of Fuzzy technique. Here is the 

steps of algorithm is given. 

1) Calculate the Probability of   i1 to d. 

2) If  the Probability of (i1 to d) > 0.5     (Threshold value) 

then go to  3 

else  go to 5 

3) Apply fuzzy logic for Buffer priority 

fuzzy logic (If FTC-high , MS-large then low) 

(FTC –low ,MS- small  then high) 

4) Forward the message which has high priority to  node 

i1. 

5) End 

Here the fuzzy logic used in this method is given bellow 

FTC Message Size (MS) Output 

Low Small BS0 

Low Medium BS1 

Low Large BS2 

Medium Small BS3 

Medium Medium BS4 

 Large BS5 

Medium 

High Small BS6 

High Medium BS7 

High Large BS8 

             Table 1: Table of fuzzy decision 

Here BS0 has highest priority and BS8 buffer 

section has low priority in this method. The probability is 

counted by these equations. 

P(a, b) = P(a, b) old + (1-P(a, b)old) P init  …….(1) 

The delivery Probability also has a transitive 

property,that is based on the examination that  if node A 

frequently encounters node B, and  node B frequently 

encounters node C, then node C is probably good node to 

forward message destined for node A. Equation (2) show 

how transitivity affects the delivery predictability, where β  

€ [0,1] is scaling constant that decides how large impact the 

transitivity should have delivery predictability. 

P(a, c) = P(a, c) old + (1-P(a, c)old) P(a, b)*   P(b, c) β. (2) 

Lets understand this algorithm by figure. Here 

suppose the Source node S wants to send message to 

Destination D. When intermediate node i1 comes in range of 

S then S will check the probability of i1 to meet D. If the 

Probability is grater then threshold value then S will send 

the message to i1.S will use the Fuzzy decision technique to 

priorities the message in buffer. S will send the message 

which has highest priority.i1 will send the message to 

destination D when it will comes in contact with it. 

S

i1 

i2 

i3 

D

Send 
message

Check 
probability

Fuzzy logic

 
Fig. 2:  

V. PERFORMANCE ANALYSIS AND RESULTS 

We use ONE (opportunistic network environment) as 

simulation tool. We consider two performance parameters 

named delivery probability and average delay. Here is the 

simulation parameter table is given.  

Parameter Value 

Number of node 100 

Node buffer 10-50km/hr 

Transmission range 10m 

Transmission rate 25KBps 

Simulation time 12hr 

Number of messages 13000 

Message size 100-200B 

Table 2: 
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A. Comparison of Delivery Probability of Different 

Protocols 

 
Fig. 3:  

B. Comparison of Average Latency of Different Protocols 

 
Fig. 4: 

VI. OPEN RESEARCH ISSUES 

Research in routing in DTN is still not sufficient. There are 

many issues regarding to connection delivery ratio, speed, 

transition range. Bandwidth and Buffer size is also affected 

parameters in routing of DTN. 

In the direction of security in DTN more efforts are 

required. Because DTN has to face so many security threats 

.So security is most effective and important parameter in 

DTN. 

There is many social issues which can be solved by 

DTN. So one has to develop the social network using DTN. 

Fuzzy is also a new evolving technique to take routing 

decision. The new researcher can experiment to applying 

fuzzy logic with different parameters and can get good 

results out of them. To minimize overhead is one open 

challenge of our proposed method. 

VII. CONCLUSION  

DTN has a numbers of good routing protocols and day by 

day an evolution of many new is going on. Here in this 

paper we summarized some basic protocol and focused on 

different methods of fuzzy spray protocol. We evaluate new 

routing protocol which use Prophet based on fuzzy logic 

which gives best results in terms of delivery probability and 

average delay compared to other existing protocols. 

Fuzzy gives the more area of evaluating results. 

One can   use different parameters and apply fuzzy on these.  

Screen sort of GUI of Prophet based Fuzzy 

algorithm at complete simulation time. 

 
Fig, 5: 

REFERENCES 

[1] Delay Tolerant Networking Research Group. 

http://www.dtnrg.org.  

[2] Conti, M., Crowcroft, J., Giordano, S., Hui, P., Nguyen, 

H.A., & Passarella, A.(2008). Minema. Hugo Miranda, 

Luis Rodrigues,Benoit Garbinato (Ed.), “Routing issues 

in Opportunistic Networks”. Springer.  

[3] Vahdat, A., & Becker, D.(2000, April). “Epidemic 

Routing for Partially Connected Ad hoc Networks” 

(Tech. Rep. CS-200006). Duke University. 

[4] T. Spyropoulos, k. Psounis, C.S. Raghavendra, “Spray 

and wait: An efficient routing scheme for intermittently 

connected mobile networks”, ACM SIGCOMM 

Workshop on Delay-Tolerant Networking 2005.  

[5] B. Burns, O. Brock, and B. N. Levine, “MV Routing 

and capacity building in disruption tolerant networks”, 

Proceedings of the IEEE INFOCOM 2005, Miami, FL, 

March, 2005 

[6] J. Widmer and J.-Y. Le Boudec, “Network Coding for 

Efficient Communication in Extreme Networks”, 

Proceedings of the ACM SIGCOMM 2005 Workshop 

on delay tolerant networks, Philadelphia, PA, USA, 

August 22–26, 2005. 

[7] A. Lindgren, A. Doria, and O. Schelèn, “Probabilistic 

routing in intermittently connected networks”, Mobile 

Computing and Communications Review, 7(3), July, 

2003.  

[8] J. Burgess, B. Gallagher, D. Jensen and B. N. Levine, 

"MaxProp: Routing for Vehicle-Based Disruption-

Tolerant Networks," Proceedings of 25th IEEE 

International Conference on Computer 

Communications, Barcelona, 23-29 April 2006, pp. 1-

11. doi:10.1109/INFOCOM.2006.  

[9] J. LeBrun, C.-N. Chuah, D. Ghosal, and M. Zhang, 

“Knowledgebased opportunistic forwarding in vehicular 

wireless ad hoc networks,” In IEEE Vehicular 

Technology Conference(VTC), pp. 2289–2293, May 

2005. 



The Routing using Prophet Protocol in DTN based on Fuzzy mechanism 

 (IJSRD/Vol. 4/Issue 04/2016/275) 

 

 All rights reserved by www.ijsrd.com 1128 

[10] J.Leguary,T.Friedman, V.Conan,”DTN Routing in a 

Mobility Pattern Space”,presented at ACM SIGCOMM 

Workshop on Delay Tolerant Networking,2005 

[11] Shubhasini.B1,DR.Antony Selvvadoss Thanamani”A 

Novel Fuzzy Spray Logic Used In Delay Tolerant 

Network to Secure Routing Scheme” International 

Journal of Advanced Research in Computer  and 

Communication Engineering  Vol.3,Issue 9,September 

2014 

[12] Evan P.C. Jones and Paul A.S. Ward “Routing 

Strategies for Delay Tolerant Networks “University of 

Waterloo 200 University Avenue West Ontario, Canada  

[13] Hemal Shah and Yogeshwar. P. Kosta , “Routing 

Enhancement Specific to Mobile Environment Using 

DTN”, International Journal of Computer Theory and 

Engineering, Vol. 3, No. 4, August 2011 

[14] Chung-Ming Huang, Kun-chan Lan and Chang-Zhou 

Tsai ,“A Survey of Opportunistic Networks”, 22nd 

International Conference on Advanced Information 

Networking and Applications – Workshops 978-0-

7695-3096-3/08 $25.00 © 2008 IEEE 

[15] A. Mathurapoj, C. Pornavalai, "Fuzzy-Spray: Efficient 

Routing in Delay Tolerant Ad-hoc Network Based on 

Fuzzy Decision Mechanism", Fuzzy Systems, 2009. 

FUZZ-IEEE Aug. 2009 pp: 104 – 109.  

[16] Mamoun Hussein Mamoun , Saud El Barrak” Proposed 

Fuzzy based Routing for DTN” International Journal of 

Computer Applications (0975 – 8887) Volume 66– 

No.6, March 2013. 

[17] Jad Makhlouta, Hamza Harkous, Farah Hutayt, Hassan 

Artail” Adaptive Fuzzy Spray and Wait: Efficient 

Routing for Opportunistic Networks”@IEEE 2011. 

[18] Forrest Worthman “Delay Tolerant Network (DTN) –A 

Tutorial”  

[19] E. Al-Fagih ,Hossam S. Hassanein “ Routing Schemes 

for Delay-Tolerant Networks -An Applications 

Perspective “ Technical report 2012-588. 

[20] T.Spyropoulos, K. Psounis, and C. S. Raghavendra, 

“Spray and wait: Efficient routing in intermittently 

connected mobile networks”, In Proc. of ACM 

SIGCOMM workshop on Delay Tolerant Networking 

(WDTN’5), pp 252-259, 2005. 

[21] A. Lindgren et al, “Probabilistic Routing in   

Intermittently Connected Networks”, ACM    

SIGCOMM Mobile Computing and Communications 

Review, Vol. 7,No. 3, July 2003 

[22] Neelam Malik1, Shailender Gupta2 and Bharat 

Bhushan” A Fuzzy based Routing Protocol for Delay 

Tolerant Network” International Journal of Grid 

Distribution Computing Vol.8, No.1 (2015),pp.1-10 

[23] P. Nabhani and S.Radmanesh “Adaptive Fuzzy Routing 

in Opportunistic Network”,   World Academy of 

Science, Engineering and Technology Vol:6 2012-11-

20 

[24] S. Jain, K. Fall, and R. Patra, “Routing in a delay 

tolerant network,” in Proceedings of ACM SIGCOMM, 

vol. 34, pp. 145–158, ACM Press, October 2004 

[25] SantoshKumarDas,SachinTripathi,A.P.Burnwal 

”Design of Fuzzy Based Intelligent Energy Efficient 

Routing Protocol for WANET”978-1-4445-3/15@2015 

IEEE 

[26] Thrasyvoulos Spyropoulos , Konstantinos Psounis and 

Cauligi S. Raghavendra “Spray and Focus: Efficient 

Mobility-Assisted Routing for Heterogeneous and 

Correlated Mobility”@2007 IEEE 

[27] J. D. Mallapur, S. S. Manvi and D. H. Rao, “A Fuzzy 

Based Approach for Multicast Tree Computation in 

Wireless Multimedia Networks”, Journal of Information 

and Computing Science, vol. 4, no. 2, (2009), pp. 083-

092.  


