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Abstract: 

A lot of research has been done on different coding techniques and benefits of their use in wired networks Since 

network coding was raised as a basic method for increasing network outpouring and  reaching the capacity of 

networks. However, wireless networks are suffering from low operating power as the use of NC concept in 

MANET principally improves throughput rate in the wireless network . 

The delay can be considered as  an important parameter in networks and system delayed is not acceptable in 

these networks. However, the acceptable delay depends on the application although  the efficiency and 

throughput  leads to an increase in network coding , a reduction in bandwidth consumption, and a delay in  

sending packets is reduced by using network coding. In this study, a method is proposed for coding in the 

MANET,  decreasing  the number of sent packets, leading to a reduction in that delay . 
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1. INTRODUCTION 
Mobile ad hoc wireless networks or more simply, Mobile ad 

hoc networks (MANET) is a set of nodes scattered 

geographically, which is linked with each other through a 

wireless medium [1]. A mobile ad hoc network does not have 

any wiring framework and communications are limited by 

battery power.  

A mobile ad hoc network is a collection of mobile 

Telecommunications hosts, created without using a network 

infrastructure, and a temporary network is established by Such 

ad-hoc networks can be used in remote areas or areas with 

difficult conditions where there is no infrastructure. 

Furthermore, small ad-hoc networks are useful and affordable 

for stations in which the use of existing infrastructure is costly 

or provides a weaker performance than direct 

communication.[2].Network coding is a method used to 

enhance the communication networks power. Network coding 

is derived from the idea of hybrid packets and sending them to 

achieve higher throughput. Some of these methods send 

artificial delay to information packets [3]. The idea of network 

coding is derived from a clever combination of packets, from 

different altitude origins), and sending them in order to 

achieve higher throughput. At the earlier studies done on the 

area of network coding, improving wired networks was 

initially considered, although the concept of network coding 

could later attract the attention of researchers to improve 

throughput rates and optimum use of resources of wired 

networks. Before network coding, the intermediate nodes such 

as routers and switches was only responsible for storing, 

routing and sending the packets to the destination; therefore, 

in network coding, encoders are used instead of routers and 

switches, allowing us encode the packets and send them for 

intermediate nodes.  

In Section two, the  related works are reviewed andthe 

algorithm is proposed in section 3. This chapter also describes 

how to calculate sending packets to neighbor nodes and 

navigator node, as well as the coding messages received by 

the node navigator, and sending a message to all the nodes. 

Experimental results of simulation are compared with 

previous methods in section 4 . Finally, section 5 is related to 

the summary and conclusion about the material presented, and 

suggestions for further research.  

 

2. Related works 
In this section, the related works are briefly described. 

 

SPIN method 

The SPIN method is a family of adaptive protocols, which is 

able to scatter data among sensors in a sensor network 

effectively with the limited energy resources. The nodes run 

by SPIN communication protocol call their data by using a 

quasi-data which are descriptors with a high level.[4]  

Further,, in this method, nodes  are using quasi-data 

negotiation to remove additional data on the network. In 

addition, nodes SPIN can decide to conduct their 

communications based on the information on the application 

and the information on  the available resources . This makes 

the sensors be able to disperse the data efficiently in spite of  

their limited resources. 
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Figure 1: SPIN messages 

 

Direct diffusion method  

This protocol is considered as one of the most crucial of data-

based protocols, which many protocols have been established 

based on . The protocol is designed so that each time a new 

application could be created, and the routing could start based 

on this new application. Each sensor receiving the request, 

keeps it in its memory for later use. Sensors combine data 

locally, leading to a  reduction in the amount of transmitted 

information . Further, each sensor receiving a request, 

transfers it to its neighbors, so that gradient could be  formed 

among them.[5] 

 

 
Figure 2: Direct diffusion method 

 

Opportunistic summarizing 

In general, numerous methods have been presented for 

summarizing the information. Among these methodsthe 

method of random summarizing was proposed based on the 

diffusion method.  Based on this method, when the data are 

collected by sources and sent toward the recipients, 

intermediate nodes store information related to each other, by  

using filters at the application level. Then, the intermediate 

nodes eliminate duplicate information, or create a slight delay 

in sending information, and summarize the information 

collected from various sources. In this way, a tree of resources 

is formed toward a recipient as tree root. if  the same data are 

collide with each other during the integration of the tree 

branches, only one of them will be sent to the root of the tree. 

 

Figure 3: Opportunistic summarizing 

 

Cope Method 

Network encryption was the first architecture , which 

supported unicast traffic encryption, from different altitude 

origins, before sending them on a wireless network. Network 

programming as a modern technology  can improve the 

performance of network communications. In such a network 

programming, hybrid packets are related to the network 

performance. Accordingly, several methods were proposed for 

the purpose of increasing throughput, based on the network 

programming. Many of these techniques of delay in sending 

the packet are used to increase throughput. However, this 

method is not appropriate  for the applications sensitive to 

delay. In order to solve this problem, some methods were  

proposed for tradeoff between delay and throughput. A packet 

which is able to tolerate delays more than others has a higher 

priority for programming based on end-to-end delay, and 

programming with higher priority. Each node places packets 

from different flows in the virtual queue based on its next 

node.[6,7] 

 
Figure 4: COPE coding 
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EBCD Method 

EBCD algorithm takes the advantage of  directional antennas 

for coding, and tries to reduce the number of packets sent, and 

for this purpose it stores the packets until the timer is expired, 

and is coded  base on the order of their arrival. 

 

 

Proposed algorithm 

In this study, a new algorithm for coding is presented,  aiming 

to reduce the number of packets sent and reduce delay. The 

algorithm is based on this idea that, while coding, each node 

can determine its neighbors, and when  the packets are 

received uses the table for this kind of activity. Network 

coding allows the navigator nodes to merge incoming data, 

and then send it, through which the total number of packets 

sent is  reduced. In this new design, each node sends its 

message to its adjacent nodes and navigator node.[8] 

 

How does the proposed algorithm work? 

The proposed algorithm works as follows: 

Using the following equation, the lowest-cost distance 

between nodes with navigator node is selected, in order to 

select the set of nodes  covered by the navigator node. 

 

Input of this algorithm is the status of the group / message 

table, which is sorted in an ascending order.[9] 

 

Figure 5: The network sub-graph with domain 

Table 1: Table of node / Messages sorted 

 A B C D E 

a 1 0 0 0 1 

b 0 1 1 0 0 

c 0 1 1 1 0 

d 0 0 1 1 1 

e 1 0 0 1 1 

 

 

 This table is sorted by the number of incoming 

packets nodes. 

 To make a coded packet,  the node which has 

received the lowest packet is prioritized. 

 A not-received packet is selected from the 

selected node and is placed in the P set, followed by  

the next node. 

 In the new node, an unknown packet is selected 

and is added p in accordance with the following 

conditions. 

 If the selected packet already exists in P, a 

packet is not selected from the above node, and the 

next node is followed. 

 If the selected packet did not exist in P, it is 

added to P,if all nodes can be decoded after addition 

; in such cases, it is added to P, otherwise another 

packet in that node is taken. 

 Each node can only decode those packets 

having at least one of the packets beforehand. 

 The above steps are repeated until p sets are 

aerated for coding; and all packets are in the coding 

set. 

 After coding packets, the navigator node checks 

to see which node should be done for sending. 

 After receiving the packet, decoding operations 

are performed by nodes, and each node sends a 

message to its neighbors. 

Sorting matrix; 

While (zero in matrix) 

Begin 

           for i=1 to n /* I row number 

           begin 

                     A= select zero in matrix; 

                     for j=I to n 

                     begin 

                              B=   select zero in matrix; 

                              coding=A+B; 

                              if all nodes can receive (A+B) 

then 

                              begin   

                                      A+B is current coding; 

                                     Break; 

                            End 

                   end 

                   Update matrix(coding)/* zero convert 

one for all coding item 

         End 

end 

       

 

 

 

 

Simulation 

1 
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MATLAB software is used for simulation, by which a 

network with up to 100 nodes was  considered, and the 

proposed method was compared with S-EBCD. For 

comparison, the items of packets sent, sending and delay time 

is used. 

 

 

  Simulation Scenario 

 In the simulation, each node has a packet to send, and the 

packet must be received by other nodes. In each sub-graph, 

there is a navigator node, which is responsible to send packets. 

In the proposed method, each node sends the relevant packets to 

adjacent and navigator nodes.[10,16] 

 

 

The number of packets sent 

In this case, the number of nodes up to 10 are taken into 

account, which increases up to 100 and the number of packet 

sent is computed every step, resulting  in the following 

figure.[11] 

 

 
Figure 6: A Comparison of the number of packets sent 

As it is evident from the simulation results in Figure 6 , in the 

proposed method, the number of sent packets  has dropped to 

11% , which can be regarded as the main reasons for the 

suitable coding of the Proposed method. This kind of 

reduction takes  less time to send all packets, and there is not 

much delay.[13,14] 

The time related to send packets 

In Figure 7, the time related to send packets are compared. As 

it is observed from this figure , the time has reduced in the 

Proposed method. 

 

 

Figure 7: A Comparison of sending time 

In the proposed method, the time has declinedto 13% . In 

Figure 8, the coding and sending time  has been compared in 

conditions in which the number of nodes are fixed and the 

number of messages sent by each node are increased.[12,15] 

 

Figure 8: Comparison of sending time 

In Table 2, the proposed method and S-EBCD method are 

compared. 

Table 2- Comparison of Prposed and S-EBCD methods 

 The 

number 

of 

packets 

sent 

Sending 

time 

Computational 

overhead 

Memory 

used 

New 

Method 

Low Low Medium Medium 

S-

EBCD 

High  High  High  Medium 

 

 

3. Conclusion  
The proposed method in the current study acts in such a way  

that the coding packets are created in the best possible way. 

Based on this new method the number of packets sent are 

reduced, leading to a reduction in delay. The concept of 

network coding has attracted the attention of all the 

researchers, interested in improving the use of wired and 

wireless networks resources. Network coding networks were  

proposed as a solution to improve the wired networks. 

However, wireless networks are suffering from low operating 

power. Further, the concept of NC on wireless networks has 

improved wireless networks fundamentally throughput rate. 

To date, many solutions have been proposed in order to 

improve the performance of network coding. Finally, coding 

tree messages, and reducing the time and the number of 

packets can be considerd as a new area of research in future. 

 

http://www.ijcat.com/


International Journal of Computer Applications Technology and Research  

Volume *– No.*, ___________ 2012 

www.ijcat.com  384 

4. Refrence 
Nikoee Saravani R and Mirabedini SJ , New jitter-aware 

network coding approach for packet selection in wireless 

mesh network using Jacobsen algorithm, Management 

Science Letters,Vol 4,pp 2487–2494,2014 

 

Atilla, E., et al; control for intr-session network coding; IEEE 

Transactions onNetwork Coding, Vol 6 ; pp 719-114; 200. 

 

  Lun, D. S., et al; On coding for reliable communication over 

packet networks; subtted to IEEE Transactions on Information 

Theory;pp 2745-2759, 2005. 

 

Bertsekas, D. P.; Network Optimization: Continuous and 

Discrete Models, Belmont, MA: Athena Scientific; pp 567-

571; 2000. 

 

Lun, D. S., et al; Network coding with a cost criterion, in 

Proc. International Symposium on Information Theory and its 

Applications; pp 1232–1237; 2004. 

 

Ho, T., et al; Dynamic algorithms for multicast with intra-

session network coding, in Proc. 43rd Annual Allerton 

Conference on Communication, Control, and Computing; 

pp1391-1412, 2005. 

 

Wu, Y., et al; Information exchange in wireless networks with 

network coding and physical-layer broadcast, in Proc. 

Conference on Information Sciences and Systems ;pp 1476-

1479, 2005. 

 

Bhadra, S., et al; Min-cost selfish multicast with network 

coding, IEEE Trans Transactions on Information Theory, Vol 

6; pp 5177–5117; 2006. 

 

 

Li, Q., & Mills, D. L. (2008). Jitter-based delay-boundary 

prediction of wide-area networks. Networking, IEEE/ACM 

Transactions on, 9(5), 578-590. 

 

 

Ying, L., Yang, S., & Srikant, R. (2007, April). Coding 

achieves the optimal delay-throughput tradeoff in mobile ad-

hoc networks: Two-dimensional iid mobility model with fast 

mobiles. In Modeling and Optimization in Mobile, Ad Hoc 

and Wireless Networks and Workshops, 2007.WiOpt 2007. 

5th International Symposium on (pp. 1-10). IEEE. 

 

Dong, Q., Wu, J., Hu, W., & Crowcroft, J. (2007, September). 

Practical network coding in wireless networks. In Proceedings 

of the 13th annual ACM international conference on Mobile 

computing and networking (pp. 306-309). ACM. 

 

WiCom'09. 5th International Conference on (pp. 1-4). IEEE. 

Yeow, W. L., Hoang, A. T., & Tham, C. K. (2009, April). 

Minimizing delay for multicast-streaming in wireless 

networks with network coding. In INFOCOM 2009, IEEE 

(pp. 190-198). IEEE. 

 

Distributed utility maximization for network coding based 

multicasting: a shortest path approach. Wu, Y. and Kung, S.-

Y. 8, IEEE Journal on Selected Areas in Communications,        

Vol. 24, August 2012, pp. 1475-1488. 

 
 

Dong, Z, Shen,Li,Y. Dynamic Network Coding with Delay-

guarantee in Multi-hop Wireless Networks. Journal of 

Computational Information Systems, Vol (4), Jan 2013, 

pp.1529-1538. 

 

 

V. Handziski, A. K¨opke, H. Karl, C. Frank, W. Drytkiewicz, 

“Improving the Energy Efficiency of Directed Diffusion 

Using Passive Clustering,” European Workshop on Wireless 

Sensor Networks 2012 (EWSN 2004), pp. 172–187, 2012. 

 

 

John Heidemann, Fabio Silva, Yan Yu, Deborah Estrin, and 

Padmaparma Haldar. “Diffusion Filters as a Flexible 

Architecture for Event Notification in Wireless Sensor 

Networks.” Technical Report ISITR-556,  SC/Information 

Sciences Institute, April, 2002 

 

http://www.ijcat.com/

