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Abstract 

The energy consumption of Mobile Ad Hoc network has become a crucial issue of Mobile Ad-Hoc networking, 

the issues such as link break, path loss, and packet loss. In the proposed work a protocol known as Optimal Residual 

Energy Selection ORES-AODV is introduced and the protocol is able to calculate the sum of mean value of the 

residual energy of the nodes in the path. Also, the average of least residual energy of the nodes in the path. And the 

path selection is based on the difference of the mentioned metrics in two separate nodes. Finally, the optimal path is 

selected for the data transmission by the protocol. 
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1. Introduction 

In this work Optimal Residual Energy Selection ORES-AODV protocol is introduced. This algorithm over comes 

the problem of identifying the low energy nodes in the path and also the problem of finding the optimal path by 

selecting the nodes with maximum energy levels. The solution for the problem of energy loss in the path is finding 

the node with minimum residual energy and using efficient hop count metrics. During the process of choosing the 

best path selection the protocol always selects the shortest path by counting the number hops from the source to 

destination, and the protocol always looks for minimal hop count and then the path is selected depending on the hop 

count minimum. But this technique always leads to selection of path with inefficient energy levels in the nodes and 

results in path failure during the transmission of packets. So, the protocol which we have proposed is mainly based 

on AODV protocol, but to overcome the problem of path link failure hop count, minimal residual energy and 

residual energy as the optimal path selection cost metric. The protocol can sustain the network lifetime for longer 

duration of time with help of cost metrics a method for determining the best path through a protocol. The AODV 

protocol transmission taken place with the help of RREQ and RREP, when the transmission initiated by the source 
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node the RREQ packets are sent and received by all the nodes in the network, the source node is the one who started 

it all nodes in the network send and receive RREQ packets. , so the RREQ packet is propagated through the path 

until the destination receives the first RREQ. Once the destination node receives the RREQ, it will generate route 

reply RREP to source and forwards it via same path. 

In Optimal Residual Energy Selection ORES-AODV the route request packet is modified with additional fields 

such as residual energy, minimal residual energy and the hop count. Two additional fields are also added to calculate 

the average of residual energy. The first field is to calculate average least residual energy and The threshold field 

and average total residual energy have also been included to the table. The RREQ packet format of ORES-AODV is 

described in the Table 1 and two fields of the RREQ is additional in the packet format. 

 
Table 1. Packet Format 

 

Broad Cast ID 

Destination IP  

Source IP 

Destination Sequence Number 

Source Sequence Number 

Least Residual Energy 

Total Node Residual Energy 

 

For the path selection some of the metrics such as the difference between the path with the greatest average 

residual energy and the path with the highest threshold is used. Another method used, by finding the difference 

between the highest average of minimum residual energy and the threshold to select the path. Finally, the selection 

of the path with equal cost factors will again rely on minimum hop count.  

2. Objectives 

The algorithm proposed has following objectives 

1. The proposed algorithm has aim to overcome the problem of link breakages in the selected path. 

2. Path selection is normally performed based on the number of hop count, and path with minimum hop count is 

selected. This trend of AODV has to be changed by choosing the nodes with maximum residual energy. 

3. Mathematical model for ORES-AODV 

 

The mathematical model has a route, R=r1, r2, r3,…..rd, The source node is indicated by the symbol r1 and the 

destination is denoted by rd. The residual energy of any node is denoted as r(e i). And the average of Least Residual 

Energy is calculated as  

The mean of the least amount of residual energy R= ( min
∀𝑒𝑖∈𝑅

𝑟(𝑒𝑖)) /ℎ 

Average Total of the node Residual Energy R=(   ∑  
∀𝑒𝑖∈𝑅

𝑟(𝑒𝑖)) /ℎ  

The ORES-AODV protocol makes the optimal path selection based on two cost metrics, in that first one is, if 

there exist a path in which the least residual energy is equal or more than the threshold  

(𝑅)𝑒𝑖∈𝐴
𝐴𝐿𝑅𝐸 ∗ ℎ ≥ 𝑇ℎ𝑟 

So, The equation is used to determine the best route, which selects the highest of the mean value of the residual 

summation and threshold difference i.e.  

𝑂𝑝(𝑅) = max
𝑒𝑖∈𝐴

(𝐴𝐿𝑅𝐸(𝑅)) −  𝑇ℎ𝑟 

The path can alternatively be chosen using the mean value of least node residual energy and threshold.  

𝑂𝑝(𝑅) = max
𝑒𝑖∈𝐴

(𝐴𝐻𝑅𝐸(𝑅)) −  𝑇ℎ𝑟 

Algorithm for RREQ handling in ORES-AODV  

Step 1: Receival of new RREQ packet, the Routing Table is searched for the Broad Cast ID of the RREQ packet. 
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Step 2: Checking for whether route is present or not. If present, then update the routing path. 

Step 3: if the RREQ packet is new then calculate the energy difference in the nodes. 

Step 4: If energy level is less, then discard the Route Request Packet. 

Step 5: If node has sufficient levels of energy, then add the updated energy difference in the route table. 

Step 6: Wait for additional route request, if link break is observed, again check in route table for the path 

otherwise continue forwarding the path. 

 

The flowchart of the above algorithm is shown in Fig 1. 
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Fig 1. Flowchart defining the operations of ORES-AODV 
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4. Understanding and Analysing the Operations of AODV and ORES-AODV 

The AODV and the ORES – AODV operations can be deeply analysed with an example case study, the analysis 

assumes that each node has threshold of 6 Joules as shown in Fig 2. 

 
                   Fig 2. Operational analysis of ORES-AODV 

 

Case 1: The AODV protocol normally chooses the path with a smaller number of hops, and as shown in the Fig.5 

the AODV protocol chooses the path <S: -6: -7: -8:-D>, The number of hops on the specified path is three. 

Case 2: The ORES – AODV is proposed will find the path between the source and destination, such as <S: -6: -

7: -8:-D>, <S: -9: -10: -11: -16:-D>, <S: -12: -7: -8:-D> and here the algorithm finds the sum of the nodes residual 

energy and chooses the path with highest of the mean value of sum of residual energy. 

Case 3: The ORES – AODV will use another step to choose optimal path by selecting path, such as   <S: -12: -

13: -14: -15: -16:-D>, <S: -9: -10: -11: -16:-D>, <S: -12: -7: -8:-D> with minimum hop count and if Case 2 is not 

applicable to any path, then the protocol will choose the path with highest mean value of the sum of minimum 

residual energy. 

 

Network lifetime analysis of AODV and ORES-AODV protocol is shown in Fig 3. 
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Fig:3. Network lifetime analysis of AODV and ORES-AODV protocol 

 

5. Conclusion 

The AODV protocol is conventionally selects the path by counting the number of hop count and threshold energy 

in the node. Since the hop count cannot alone decide the life time of the network, energy is also another important 

factor, which needs to be prioritised due to the link brakeage in the path. The life time of the network is mainly 

based on the residual energy levels within the nodes. The path selection also has to consider the residual energy and 

threshold as the parameter and based on these parameters the path selection process is performed in the proposed 

protocol ORES – AODV. The protocol is able to increase the life time of the network at large extent and improves 

the efficiency of the entire network. 
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