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Abstract: Mobile Ad hoc networks are multi-hop network that use wireless communication for transmission without any 

fixed infrastructure. The networks are form and deform on-the-fly without the need for any system and node acts as a router 

to send and receive the data. The important challenges of MANET routing protocols are limited node energy, bandwidth, 

high error rate and unexpected link failure due to random node mobility and other performance degradation. The 

motivation of this comparative analysis is to assess the effects of density of nodes and implementation of Neighbour Aware 

Ad hoc On Demand and Neighbour Discovery and Location Verification techniques in MANET through the simulation 

analysis. The comparative analysis of NAAODV, NDLV and Dynamic Source Routing (DSR) are presented. The matric 

chosen for comparative performance analysis is network throughput, delay, packet delivery ratio and routing load with 

varying node density. The density of node plays significant impact on performance results for three protocols and DSR 

shows an overall degradation in performance.  
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I.  INTRODUCTION  

MANET is one of the most promising wireless multi-hop networks that has emerged from the technology world and does not require 

a specific network infrastructure. It is a set of wireless mobile nodes applicable to transmit and receive data packets through a 

wireless link without aid of any fixed infrastructure and without any base-station or a router. Due to random mobility of individual 

nodes the link between respective source destination pair linked with aid of intermediate nodes the packet transmission will be a 

challenging issue and it should be taken care of an efficient routing protocol.  

The impact of density of mobile nodes plays a vital role in the performance of the ad hoc network and due to these frequent link 

failures, the efficient routing protocol need to search new routes and maintain the routes between corresponding source destination 

pair linked via intermediate nodes. The routing protocol need to collect the necessary network updates from all the nods and attempt 

to search reliable routes and this involves additional communication overhead and need to minimized the communication overhead 

also called routing overhead to improve the overall network performance. MANET routing protocols broadly categorized in to three 

are on-demand, table-driven and hybrid. On-demand type routing protocols try to search a route only when the route is necessary 

and hybrid protocols inherit the features from both on-demand and table-driven routing protocols. 

II. REVIEW OF THE LITERATURE 

Perkins and Bhagwat, (1994) developed DSDV reactive routing protocol to determine the shortest number of hops to the destination 

and the overhead is increased due to periodic network updates. The Ad hoc On-demand Distance Vector (AODV) was developed 

by Perkins and Royer (1999).  

Jose Moses et al (2012) made comparative study of AODV, DSR and DSDV and it is effective for scalable performance with 40 

nodes. Zhou and Li, (2012) observed that the impact of density of nodes. Mehmood, (2014) has given a comprehensive performance 

analysis of DSR, AODV, and DSDV routing protocol for different metrics in different scenarios. 

Mohammed et al (2009) conducted comprehensive simulation study on the multipath routing protocols for mobile Ad hoc networks. 

Deepak and Yogesh, (2011) presented a probabilistic broadcasting algorithm based on traffic analysis. Manickam et al (2011) 

analysed the performance of the three well known protocols AODV, DSR and DSDV with respect to variable node density. 

Boukerche et al (2011) presented a detailed survey of proactive, reactive and hybrid routing protocols and evaluated the performance 

metrics. 

Divecha et al (2007) studied DSR and DSDV performance protocols with different mobility models. Ni et al (1999) addressed the 

problems of broadcast storm. Cartigny and Simplot, (2003) developed an algorithm to combine the advantages of broadcast and 

probabilistic methods. Zhang and Agrawal, (2004) proposed a scheme that reduces blind flooding by fixing the probability high 

when receiving a broadcast packet for the first time in the network. Kim et al (2004) addressed the issue of redundant RREQ 

transmissions.  

Abdulai et al (2007) investigated the effects of pause time setting for AODV routing protocol using Random Point Group mobility 

model (RPGM). Abdalla et al (2008) proposed a dynamic probabilistic broadcasting scheme to improve the network performance. 

Ghosh et al (2004) and Mohammadizadeh et al (2009) analysed security threats and proposed a solution to prevent from malicious 

nodes.  
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III. BROADCASTING METHODS 

Broadcasting refers to transmitting a data packet that will be received by all nodes in the network and when a mobile node wants to 

broadcast, it sends a data to the network broadcast address. The benefit of broadcasting is that same data can be received by all 

nodes and drawback is interference with other transmissions and consume much network resources and also in further initiates 

redundant rebroadcast. For a larger network, this redundant rebroadcast introduces serious broadcast storm problem [18] that finally 

collapses the entire network. The broadcast storm problem can be minimized by reducing the number of retransmit the broadcast 

packet to neighbor nodes. 

A. Neighbor Aware Ad Hoc On-Demand Distance Vector (NAAODV) 

 Neighbour Aware AODV (NAAODV) a new approach based on existing standard AODV protocol is presented. In this proposed 

approach the reduction of routing overhead is based on the knowledge of neighbour presence and its remaining energy information. 

In this proposed approach, if the data is ready the NAAODV is initially search all possible routes by sending RREQ to its neighbour 

nodes. If the networks contain a greater number of mobile nodes, the redundant rebroadcast can be minimized and its more helpful 

to reduce routing overhead. The optimization of rebroadcast is based on knowledge of remining neighbour energy information and 

this information is acquired by receiving Route Replay (RREQ). The frame format of RREQ and RREP is modified to get this 

information whether the neighbour has adequate energy for effective routing.  

 The neighbour nodes check their table whether it has the route after receiving the route request packets. If it doesn’t have the 

route, it will forward the packets to its neighbours. The duplication of route request packets is avoided using the sequence numbers. 

The sequence number of the received packet is checked with the existing one for the same packet. If the received sequence number 

is greater than the existing one, it will be replaced. Otherwise the existing entry will be maintained. Here, the transmission of route 

request packets happens after getting the information about remaining energy of the node. 

B. Neighbour Discovery And Location Verification (NDLV) 

A Neighbour Discovery and Location Verification (NDLV) is new technique proposed to prevent the unauthorized access from 

adversary nodes [9] and to improve the network metrics by checking the true location of authorized neighbour. It is usually assumed 

that nodes are cooperative in MANET routing algorithms. Due to random mobility of nodes and open wireless medium any 

adversary nodes which is not belong the same network could disrupt routing and other functions and degrade the network 

performance mainly reduce packet delivery ratio and delay. The NDLV [18] approach efficiently determine the trusted neighbour 

nodes using four set of message sequence to extract timing, checking true location and computing the distance between respective 

source destination pair. Poll message is anonymous and it is broadcasted from verifier to each node and reply message from all 

neighbour nodes receiving the poll message will broadcast reply after a time interval with a freshly generated id. The reveal message 

broadcasting is completed by using Verifier’s real id and make it visible to neighbours and report message carries neighbour’s 

position.  

C. Dynamic Source Routing (DSR) 

DSR is on-demand routing and allows each and every mobile node to dynamically search the route and Each data packet sent 

includes the entire list of nodes including the source node in its header is known as route cache and utilizing this route cache, the 

end to end delay is Minimized. All nodes trying to send data by route discovery process can cache this routing information for later 

use. The DSR routing protocols is differs from AODV is source routing and it’s not relying entirely on the routing table at every 

intermediate node along the routes from source to destination. Header contain entire list of intermediate nodes along the entire route 

and list of intermediate nodes located from source to destination and also updated frequently. There is no periodic network update 

so that the routing overhead is reduced than table driven type routing protocols. 

 

IV. SIMULATION METHODOLOGY 

Network Simulator-2 is extensively utilized in the research community to carry out network simulation and it is one of the most 

popular simulator developed by VINT project and a discrete event driven, object-oriented network simulating tool, very much 

applicable for researchers, professors and students. Simulation is the process of creating a model with its behaviour. The table 1 

shows the parameters fixed for entire simulation analysis of the four different approaches. 

 

TABLE.I. Simulation Parameters 

 

Parameter Value 

Simulator  NS2(Version-2.35) 

Simulation area x (m) 1000m 

Simulation area y (m) 1000m 

Transmission range 250m 

Mobility speed 10 m/s 

Number of nodes 10,20,30,40,50 

Traffic type CBR 

Mobility model Random way point 

Packet rate 8 packets/sec 
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Packet size 512 Bytes 

Protocols 
NAAAODV, NDLV, 

DSR 

Simulation time 50s 

 

 The four main performance metrics that substantially affect the performance of routing protocol are "throughput", "end to end 

delay", "Packet Delivery Ratio” (PDR) and "Routing Overhead” (RO) and these four-performance metrics are extracted for analysis 

from simulation outcome. 

V. RESULT AND DISCUSSION 

A. Comparison of Throughput 

 

Fig.1 depicts the variation of throughput of NAAODV, NDLV and DSR for different node density from 10 to 50 mobile nodes. 

When nodes number increases, the data throughout decrease NAAODV is suitable for further investigations and provide better 

throughput for all node density variation. 

 
Fig. 1 Variation of throughput  

 

The performance of NDLV is degraded overall than other two techniques. Large networks with many nodes tend to have higher 

node densities. This results in more overlapping transmission ranges amongst the nodes, increased number of collisions and higher 

packet loss. 

 

B. Comparison of Delay 

 
Fig. 2 Variation of delay  

 

 Fig.2 shows the variation of delay of NAAODV, NDLV and DSR for different node density from 10 to 50 mobile nodes. 

The results have revealed NAAODV exhibit superior performance than other two protocols and NDLV consumes average delay of 

1.9 sec from node density 10 to 50. 

DSR outperforms considerably better than NDLV, because it focuses on routes with the less number of hops to destination, while 

NDLV tend to check the location of adversary node causes more delay.  

 

D. Comparison of Packet Delivery Ratio  

 

The packet delivery ratio is shown in Fig. 3. The proposed NAAODV approach has better packet delivery ratio than both NDLV 

and DSR. 
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Fig. 3 Variation of PDR  

 

The packet delivery ratio in DSR increases from approximately 86% while increasing the number of nodes from 30 to 50. There is 

a slight reduction in the packet delivery ratio of NDLV s than NAAODV and DSR. This is because of increase in the number of 

packet collisions and presence of adversarial nodes in the network. 

E. Comparison of Routing overhead  

Fig.4 depicts the variation of routing overhead (in packets) of NAAODV, NDLV and DSR for different node density from 10 to 50 

mobile nodes. 

 

 
Fig. 4 Variation of Routing overhead  

 

 The fig.4 shows the variation of routing overhead for the three protocols. It is clear that NDLV has suffers and degraded 

performance in routing overhead NAAODV and DSR. In all the three protocols the routing overhead is increases with increasing 

number of nodes from 10 to 50. In NDLV operation, the exchange of four set of control messages gives to rise the routing overhead 

than NAAODV and DSR but its effusively identifying the false location of adversary nodes presence in the network. 

 

VI. CONCLUSION 

 

 In this paper an effort has been made on the comprehensive examination and comparative study of two different new 

broadcasting approaches with conventional dynamic source routing protocol with node density variation. In NDLV, the routing 

overhead increases with the frequency of location verification and classification. NAAODV exhibits superior performance in terms 

of throughput, delay and packet delivery ratio compared with other two protocols. As a result, the NAAODV protocol works well 

and shows its effects when the network size on the network is relatively high.  
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