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Abstract 

Mobile ad hoc networks (MANETs) now include a number of notable features that make it 

easier to visualise the MANETs enabling advanced applications. Multicast routing in the 

applications lowers the cost of communications. For MANET, various multicast routing 

protocols were put forth. In contrast to earlier multicast protocols of MANET that 

concentrated on reducing control overhead, in this research the reduction of superfluous 

rebroadcast data is evaluated in the multicast protocol based on QoS restrictions like end-to-

end delay, power, and bandwidth. This research provides an energy-efficient based adaptive 

Gossip protocol with an emphasis on improving network performance based on energy 

resources. We have taken end-to-end delay, energy use, and throughput for performance 

comparison. The protocol's performance is evaluated using UDP-based traffic models. Using 

the NS-2 simulator, a TCP-based traffic model's average end-to-end delay is examined. 

Keywords:EEBAGP, MAODV, EMCR, Multicasting, MANETs. 

I. Introduction 

The mobile nodes with an interconnected system not using any centralized coordinator 

include in a mobile ad hoc network (MANET) which includes each mobile node should be 

operated as a router and a host is responsible for transmitting the data from one node to 

another in a network. MANETs have included the advanced applications such as audio and 

video conferencing, civil applications, military operations, and disaster cases due to the 

features such as dynamic topology, inherent mobility support, rapid deployment, robustness, 

and flexibility. Multicasting utilizes when MANETs want to send the same information to 

more than one destination [1]-[3]. The group communication allows in the multicasting for 

data routing. In MANET applications which include the connecting of a source node to set of 

destinations, one of the major challenges is the multicasting. To overcome this problem, 
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different multicast routing protocols have been proposed and two categories include in the 

existing multicast routing protocol such as tree-based multicast routing protocols [5], and 

mesh-based multicast routing protocols [4]. The proposed routing algorithms with a complete 

survey for the wireless MANETs is demonstrated in [6]-[11]. Network Coding (NC) can 

utilize to achieve the proper usage of bandwidth in a network as it is one of the most 

considerable resources in MANETs. NC can be used as an efficient networking method 

which will encode and decode the transmitted data for recording the transmission and 

improving the throughput. At the destination node, the transmission of information decoding 

is processed. At the destination and intermediate nodes, the huge amount of processing has 

required to be performed [12] while lesser transmissions are enough for data delivery. NC is a 

reliable technique because it has a capability of maximizing the network capacity [13]. 

Before forwarding the data packets, the intermediate nodes can integrate them in the 

technique of NC. The overall number of data transmission packets minimize by using NC 

that can be beneficial for broadcasting [14]. The success of wireless network lies in the 

bandwidth conservation. To decrease the bandwidth amount, the multicast protocol is 

considered in the MANETs to achieve the advantage in rebroadcasting of data and control 

overhead while the existing multicast protocols of MANETs focused on the control overhead 

reductions only. Large amount of bandwidth consumes by the data transmission than control 

overhead is assumed usually [15], [16], [18]. The network performance could improve with 

the reduction of even a small amount of data retransmissions. Based on the constraints of 

QoS such as power, bandwidth, and end-to-end delay, the proposed protocol will reduce the 

unnecessary rebroadcast data unlike the existing MANET multicast algorithms [17], [19], 

[20].  

II. Related Works 

In [21], the mobile ad-hoc networks were discussed and mentioned that the nodes are not 

static in nature. So, the network may disconnect at any time in the data transmission and 

signal strength is varied. To determine the neighbors which include a network topology with 

a localized view that uses the routing protocols, each node should have to monitor the 

received radio signals in a multihop mobile ad-hoc network.  

In [22], the author was demonstrated the mobile ad hoc networks which provide a stable path 

between the sender and multiple receivers for the data packets routing with multicast flows. 

The group communications like disaster manager and battlefield communication has a 
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drawback of dropping critical information that never get retransmitted if more stable paths 

are not available between senders and multiple receivers. By considering a node mobility and 

reducing the construction resources of a distribution tree, we have to make a solution if the 

distribution tree destroys owing to the nodes mobility.  

In [23], the author has been proposed a multicast routing protocol of a shared tree-based 

multi-source in the multi-source multicast environment for efficient multicasting. The 

robustness and multicast efficiency could be achieved with the proposed method. In the 

environment of multi-source multicast, the delivery ratio maintains without losing efficiency 

of multicast by the proposed protocol. To forward multicast packets, a shared-tree utilized by 

each node. When compared to the individual single-source multicasting tree, the cost is lower 

for constructing the shared-tree. Hence, the reliability is lower for shared-tree than the 

individual single-source multicasting tree. Based on the multiple shared-trees, the multi-path 

forwarding is proposed to achieve the robustness in MANETs.  

In [24], the author was described the MANETs where all nodes are moving randomly and 

organize themselves arbitrarily. So that, the group members have a lenience in either leave or 

rejoin in the multicast session frequently. To overcome this issue, the dynamic and efficient 

multicast routing protocol is needed. In MANETs, the protocol is investigated scarcely 

although it has been illustrated widely for wired networks. Accordingly, an algorithm of 

mobile prediction aided dynamic multicast routing (MPADMR) is proposed in this paper.  

In [25], the author was introduced a novel design of an Adaptive sleep mode using a RAS or 

Radio Activated Switch which places on top of the 802.11 MAC layer without requiring the 

modifications for the standard protocol. To develop an interface sleep-wake method, this 

schedule synchronization mechanism is applied for decreasing the conservation of energy 

owing to the idle listening.  

III. Proposed Work 

A new protocol is proposed based on GSP (GOSSIP PROTOCOL) ad hoc routing for 

achieving wireless ad hoc networks with reliability and energy efficiency. The nodes are in 

active mode in this protocol with the probability of 1-p or sleep mode that has a probability of 

p fixed at the initial stage. A control variable B is maintained by a node and it represents the 

current number of active neighbors. The similar process is started at each transmitting node 

and the remaining nodes will be either in 1-p or p state. The node consumes more power to 
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send the data packets when the higher value of B and the communication is more reliable. 

This will lead to more energy consumption in joules for either forwarding or receiving the 

packets. The algorithm initializes B to one at each node in a network for reducing the 

conservation of energy. That means the data packets transmit by a node only to the closest 

neighbour primarily. So, less power requires for the nodes. To achieve the reliability, the 

intermediate nodes alters to the active mode in the path. By using this, the packet delivery 

ratio estimates and it is compared with the threshold value in the source node. According to 

the time when feedback value arrives, the shortest path can be determined. When the time at 

which the feedback factor receives, the T value is noted and other timing information in other 

paths are also considered. The value of T and other computed time are compared for 

estimating the delayed response path when the nodes are into the sleep node in the path. The 

intermediate nodes are changed to the sleep mode when the packet delivery ratio is more than 

the threshold value. For each periodic interval, the process is repeated.  

The other path results the greater delay than the shortest path time T when packet delivery 

ratio doesn’t meet the required value of threshold. The feedback of packet delivery ratio is 

estimated. If the packet delivery ratio is more than the threshold value, the nodes trigger to 

the sleep node that provides greater delay. In this work, the threshold value set to 0.5.  

A switch can be developed based on the technology of RF tags that can utilize for an 

activation of a radio device remotely in the sleep state. Instead of triggering to the active state 

periodically, nodes wake up whenever necessary to check out whether there is pending 

traffic.  

The proposed protocol has an objective of achieving energy efficiency by considering more 

number of sleep nodes. Based on a triggering of a signal that consume the power from the RF 

signal, the sleep nodes in the data transmission path are triggered to be an active state. By 

comparing with the existing protocols, the proposed protocol can achieve lower delay, less 

consumption and energy, and more reliability. The nodes are again moved to the sleep mode 

after achieving the threshold value in the proposed protocol which consumes more power 

than the existing schemes of power saving.  

The performance of MANET is sensitive to the traffic load, scalability, and mobility for 

examining the performances of different protocol. For efficient traffic routing, a crucial role 

is played by the varied speed of nodes and the traffic amount. The performance of protocols 
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will improve by the important parameter with the varied traffic load, node speed, and network 

size. The distinct results have showed by the performance analysis of MANET routing 

protocols in the research studies.  

IV.  Results and Discussions 

Different routing protocols’ performances have been evaluated such as MAODV, EMCR, 

and EEBAGP with the use of network simulator NS 2.35. The EEBAGP protocol compares 

with the previous methods like EMCR and MAODV based on the simulation results. In the 

table 1, the parameters are mentioned and they have been used in the routing protocols.  

Here we use 100 nodes in area of 1500 x 1500 with application traffic as CBR to transfer data 

within 10000 bytes/0.5 ms as transmission rate having within radio range of 250m in random 

topology with two way ground propagation model. Here we transfer a data as a packet and 

packet size as 10000 bytes within simulation time 20000 ms. In network we use initial energy 

as 100j, and using MAC Protocol as 802.11, SMAC and we use routing protocol as MAODV. 

PARAMETER VALUE 

Application Traffic CBR 

Transmission rate 10000 bytes/0.5ms 

Radio range 250m 

Topology  Random 

Propagation model Two way ground 

Packet size 10000 bytes 

Simulation time 20000ms 

Number of nodes 100 

Area 1500x1500 

MAC Protocol 802.11, SMAC 

Initial energy 100j 

Routing protocol EEBAGP 

Maximum packets 10000 
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Figure 1: End-to-End Delay 

In figure it shows the End-to-End Delay of the network. To get a better performance of the 

network the delay should be low in our proposed system that is EEBAGP while compared 

with existing methods like EMCR, MAODV. 

 

Figure 2: Energy Consumption 

In figure it shows the Energy Consumption of the network. To get a better performance of the 

network the Energy Consumption should be low in our proposed system that is EEBAGP 

while compared with existing methods like EMCR, MAODV. 
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Figure 3: Throughput 

In figure it shows the Throughput of the network. To get a better performance of the network 

the Throughput should be high in our proposed system that is EEBAGP while compared with 

existing methods like EMCR, MAODV. 

Conclusion 

The study puts out an energy-efficient, adaptive Gossip system. With the help of this 

protocol, network performance can be improved while energy usage is decreased. Based on 

the outcomes of the simulation, the proposed protocol performs better when compared to the 

currently used methodologies, such as MAODV and EMCR. For future work to perform 

better, the queue needs to be optimised. The queue is a networked data storage point. In order 

to optimise the routing for queues in networks with effective parameters, we must employ 

both the AOMDV and the DSR routing protocol. Check all potential ways to offer security 

for the queue point at the routing level. 
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