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Abstract - We will consider the two important aspects of the OR. First Candidate node selection and second Prioritization
of the selected nodes in the candidate set. In proposed work we consider the Leftower energy of the nodes as well as the
security parameter of the node by adding a security value to each node at time of deployment of the nodes. We use the secure
value and the leftover energy of the node for the candidate selection and the prioritization of the selected relays. Lastly
compare proposed system with existing system to demonstrate the results.

Index Terms - OR, WSN, ExOR protocol, Opportunistic routing, Trustworthiness, Leftover Energy.

I. INTRODUCTION

Traditional wireless sensor networks were considered as point to point connected nodes by neglecting the broadcast nature of
wireless network. Currently opportunistic routing has attracted lot of attention fromthe researchers in the area of networking. In OR
major concern is the candidate selection at the runtime to forward the packet to the destination. Many of the OR protocol has
concentrated on the research in the relay selection and neglected the security parameter during selection. Existing work prop osed the
relay node selection algorithm based on the Leftover energy of the node. Wireless sensornetwork (WSN) are everywhere nowadays.
In WSNs, thousands of physically embedded sensor nodes are distributed and more modern networks and they used in most
applications, it is not possible to change battery each and every time whenever it degrade its value. Energy efficiency for transmitting
data, the existing energy-efficient routing protocols are used to find the minimal energy path between a source and a destination that
means a sink to achieve optimal energy consumption [3]—[5].

I1. RELATED WORK

ETX is used by EXOR [1] extremely opportunistic algorithm to select a candidate forwarder set. It can provide better
performances over traditional routing protocols [5]. But there are still some problems in EXOR. After a transmission, all the nodes
in the candidate set have to wait for the forwarding of the nodes with higher priority in order. It is not an efficient way to do the
spatial reuse. Moreover multicast is not implemented.

MORE [2] randomly mixes packets before forwarding them. This action of forwarding of packets randomness ensures the routers
that overhear the same transmission will not forward the same packets. In other words, MORE introduces network coding to OR.
MORE support both unicast and multicast. Previously we are using MORE to forward an elected packet to choose relay node. Using
ETX in MORE is notsuitable because MORE s a versatile scheme, unlike EXOR which is an unfair scheme to use the nodes based
on their priorities. It does not need ETX to select candidate nodes with priorities, and treat them based on the different priorities.
Moreover, it does not introduce error control and rate control schemes.

I1l. PROPOSED SYSTEM
A. Structure
In proposed systemwe will implement the candidate selection using Leftover energy of the nodes and the trust value assigned

/ calculated by the nodes in the network. We have kept the existing system of Leftover energy based candidate selection. In our
proposed work our aim is to achieve the betterresults for candidate selection with the improved packet delivery ratio and minimum
end to end delay. It consists of main phases:

TBEER selection scheme

Phase-2 or Leftover energy of nodes

Phase-3 or Trustworthiness of nodes

Phase-4 or Candidate selection

Phase-5 or Prioritization of Relays
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Figl. Architectural Block Diagram
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B. TBEER selection scheme

Trust Based Energy Efficient Relay Selection scheme, we are selecting node on trust bas and considering efficiency of energy per
node.

C. Leftover Energy of nodes
Itis a remaining energy. It is used to describe as a Leftover energy is the energy which is remaining of something when most of the
energy is gone. Energy remains after transmitting the packet and same packet after receiving.

D. Trustworthiness of Nodes

The name defines worthy of trust. Trustworthy describes something in which you have believe. It is completely reliable. Select the
trusted node to whomwe can send next packet.

E Candidate Selection
Select the candidate after calculating Leftover energy and trust parameter of the node.
F. Prioritization of Relays

From the selected candidate again select one node which is trusted and energy efficient from all other. It should be selected on the
base of priority.

IV. FLOWCHART
Below is the flowchart of proposed model

V. SELECTIONOFRELAY NODE

A. Leftover Energy of Nodes

Every node in the network calculates the energy value of each of its neighboring node. If a node has sufficient energy to receive
and send the packet to the next hop then only the packet will be forwarded to the next hop. Each node computes the energy of the
other nodes using following steps.

1. Calculate the amount of energy consumed by node C for receiving and forwarding packet.
2. ER(c) =a*PR )
Here ER= is the amount of energy consumed by node C to receive all incoming packet.
a=is the configurable parameter (amount of energy
required to receive a packet).
PR= No. of packets received.
3. ES(c)= B *PS. @)
Here Es=is the amount of energy consumed by node Cto send all outgoing packet.
B = is the configurable parameter.(amount of energy required to send a packet to next hop).
Ps=No. of packets sent.
4. E Remaining(c)= E Total(c) - (ES(c)+ER(c)) 3)
Using above steps we calculate the remaining energy ofthe nodes in the network. The nodes in the network can take part in candidate
selection only if they have sufficient energy to transmit the packet to the next hop.

B. Trustworthiness of node
Every node in the network calculates the trustworthiness of the neighboring node using the following equation. Trust value of a
node is calculated by using following equation,

Ti(ji,n)=Rji(n )/Fji(n) 4
Ti (j,n)= Trust value of nodei assigned/calculated by node j during nth topology cycle.Where Rji(n) and Fji (n) are the number of
packet that have been received by j and forwarded from i at time t respectively, and 0< T (j, t) <I.
Trust value of a node is updated after every topology change using following mathematical equation.

Ti(j, n) =0 .Ti (,n-1)+(1-0).Ti(j, n) 5)
Where, Ti(j,n) is node i’s trust value measured during nth topology updating cycle. 0<a<1 is a weighting factor used to tradeoff
between current measurement and previous estimation. The calculated trust value is then used for the candidate selection and
prioritization of the relays.

C. Candidate Selection Algorithm

We a new algorithm for the candidate selection in multi-hop wireless network. The proposed candidate selection algorithm based
on the Leftover energy of the nodes in the network and thrust value of the nodes in the network. Proposed candidate selection
algorithm performs the candidate selection in efficient and effective way to achieve the better protocol performance.
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If(P.dest == MyID)
ReceivePacket(P)
Else
/I Candidate Selection
NB[] = Get_Neighbor();
GetEnergy(NB);
GetTrust(NB);
/IGenerate potential candidate set
Wixd = ¢
For each node j € NB
If j#x & ERemaining(j) > EThreshold then
Wixd = Wixd U {j}
End if.
End for
/I generate actual candidate set Cixd from Wixd
Cixd =¢
While no new candidate is added to Cix,d
For each candidate in Wixd do
If j € Wixd and Tj> TThreshold then
Cixd =Cixd U{j}
End if
End for
End While
/ICandidate selection end
/I Prioritization
Sort Node in Cixd according to decreasing values of their trust.
/I Prioritization
Add sorted Cixd to the packet.
Send (P);
End else
End begin

Basically Leftover energy optimal energy trustworthiness parameter and priority will use to select the node In addition, the

transmitted data can be naturally classified into two categories:
1) The former is the collected data of its own; and 2) the latter is the relay data from other nodes.

Vi RESULT
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Fig2. Send packet source to destination in GUI
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Fig. 5 Packet Delivery Ratio

VIl CONCLUSION

Wireless sensornetwork offers a wide range of applications in areas such as traffic monitoring, medical care, inhospitable terrain,
robotic exploration, and agriculture surveillance In this paper we will implement the candidate selection using Leftover energy of
the nodes and the trust value calculated by the nodes in the network. We have kept the existing system of Leftover energy based
candidate selection. In our proposed work our aim is to achieve the better results for candidate selection with the improved packet
delivery ratio and minimum end to end delay
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