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ABSTRACT 

My work is unique in relation to existing ones in the accompanying ways. To start with, the 

organization hubs are assembled into bunches. We select the bunch head as energy rich hubs 

to build the existence season of arrange and lessen energy utilization. Then, at that point, 

network coding is performed uniquely at bunch heads to diminish the overhead issues of 

organization coding. Second, while performing coding at group heads we change the line 

design of COPE. We use stream-based line design to build the coding openings and diminish 

the quantity of transmissions, which assists with decreasing energy utilization. 

 

Keywords:- Energy efficient cluster-based routing protocol (ECCRP), Clustered-based 

routing protocol (CBRP), Energy-efficient fitness of unmanned aerial vehicles (EEFUAV), 

Mobile adhoc networks (MANET), Cluster head (CH), Weighted Clustering algorithm 

(WCA). 

 

INTRODUCTION 

MANETs 

1) Dynamic geographies: Nodes are 

allowed to move self-assertively; in this 

way, the organization geography - which is 

ordinarily multihop- may change 

arbitrarily and quickly at eccentric 

occasions, and may comprise of both 

bidirectional and unidirectional 

connections[1].  

 

2) Bandwidth-compelled, variable limit 

joins: Wireless connections will keep on 

having essentially lower limit than their 

designed partners. Also, the acknowledged 

throughput of remote interchanges - in the 

wake of representing the impacts of 

numerous entrance, blurring, commotion, 

and obstruction conditions, and so forth - 

is frequently significantly less than a 

radio's greatest transmission rate[2]. One 

impact of the generally low to direct 

connection limits is that blockage is 

commonly the standard rather than the 

exemption, for example total application 

request will probably approach or surpass 

network limit as often as possible. As the 

versatile organization is regularly just an 

expansion of the decent organization 

framework, portable specially appointed 

clients will request comparable 

administrations. These requests will keep 

on expanding as media registering and 

synergistic systems administration 

applications rise[1].  

 

3) Energy-compelled activity: Some or 

every one of the hubs in a MANET might 

depend on batteries or other modest means 

for their energy. For these hubs, the main 

framework plan rules for enhancement 

might be energy preservation[2]. 

 

4) Limited actual security: Mobile remote 

organizations are for the most part more 

inclined to actual security dangers than are 

fixed-link nets. The expanded chance of 

snoopping, caricaturing, and forswearing 
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of-administration assaults ought to be 

painstakingly thought of. Existing 

connection security methods are frequently 

applied inside remote organizations to 

diminish security dangers.  

 

As an advantage, the decentralized idea of 

organization control in MANETs gives 

extra strength against the weak links of 

more brought together methodologies.[4]  

Also, some imagined networks (for 

example versatile military organizations or 

expressway organizations) might be 

generally huge (for example tens or many 

hubs for every directing region). The 

requirement for versatility isn't interesting 

to MANETS. Notwithstanding, 

considering the first qualities, the 

instruments needed to accomplish 

versatility probably are.  

 

BENEFITS AND APPLICATIONS OF 

MANET 

MANETs have a few advantages. Not at 

all like single bounce networks which are 

bound to a specific reach between the 

source and the getting hubs, can they be 

stretched out to a wide reach, in this way 

broadening the general inclusion of the 

organization.[1]  

 

Three sorts of correspondences are 

displayed in this figure - vehicle-to-

vehicle, vehicle-to-side of the road and 

between street interchanges. With different 

transmission ranges accessible, every one 

of the hubs can speak with one another 

despite the fact that their moving.  

 

The vehicles self-design themselves 

dependent on the area of their closest hub 

and can send data from a specific source to 

objective. Because of the life-basic nature 

of crisis applications, be that as it may, it is 

fundamental to guarantee the answers for 

be sent work with practically 100% 

achievement rate, along these lines 

fulfilling the high guidelines required, 

much under very ominous conditions. 

 

 
Fig.1:-The VANET [2] 

 

In meager organizations, for example, 

where hub availability is low, message 

dispersal turns out to be extremely 

challenging, and it is important to go to 

extra lengths to keep all hubs informed.  

 

By and large, Mobile Adhoc Networks 

(MANETs) have been principally utilized 

in strategic organization related 

applications to further develop combat 

zone correspondences. Early adhoc 

organization can be followed back to 

DARPA Packet Radio Network Project 

(PRNET) in 1970s. In the mid-1990, the 

U.S. Division of Defense kept on 

supporting examination projects like 
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Global Mobile Information Systems 

(GLOMO) and the Near-Term Digital 

Radio program (NTDR).[8] 

 

TOPOLOGIES IN MANETS 

MANET geography control depends on 

the hub degree and energy recognition 

edge. Consequently, in this review, we 

propose another geography control that 

keeps up with the doubly-connected hubs 

by controlling the transmission power as 

well as the edge of energy recognition 

dependent on the quantity of contiguous 

hubs (hub degree)  

 

The cell phones in a portable specially 

appointed organization (MANET) assume 

an altogether different part than in a 

regular remote LAN (WLAN). In an 

ordinary WLAN, correspondences are 

focused on the base station or passageway; 

the framework up to the base station is 

generally fixed, so the geography is 

steady. In a MANET, versatile hubs act as 

end frameworks, yet in addition as 

directing gadgets. The geography of the 

organization is reliant upon the overall 

areas and associations of hubs inside the 

organization.[10]  

 

SECURITY IN MANETS 

Attacks in MANETs  

Regularly, a Mobile Ad-hoc Network 

(MANET) is comprising of self-arranging 

versatile hubs which voyages 

autonomously toward any path inside the 

transmission range. Because of the 

synchronous changes in areas, these kinds 

of organizations are ordinarily helpless to 

assault. Among various assaults, MANET 

is profoundly powerless against blackhole 

assault and grayhole assaults (Bindra et al, 

2012). Blackhole assault might happen 

when the pernicious hub on the way 

straightforwardly assaults the information 

traffic and deliberately disposes of, 

postpone or change the information traffic 

sending through it. Grayhole assault is 

likewise like the blackhole assault yet the 

thing that matters is in some cases 

grayhole assault sends the bundles like 

other ordinary hubs in the organization. 

Such assaults might be effectively 

forestalled by setting the wanton method 

of every hub.  

 

Over the previous many years, diverse 

blackhole/grayhole assault discovery and 

counter measures have been proposed 

(Zain et al, 2015). In crossover blackhole 

and grayhole assault recognition system 

(Rathiga and Sathappan, 2016), the 

conduct of malevolent hubs was identified 

and kept from the bundle transmission. In 

any case, these methodologies have been 

broken down and assessed dependent on 

the incongruent targets, differing 

conditions and execution measurements. 

Consequently, recreation investigation was 

not appropriate because of various 

application-explicit boundaries and 

execution situations (Roopak and Reddy, 

2011). The organization with and without 

the blackhole and grayhole assault 

identification can be examined viably 

under various execution measurements 

like throughput, parcel drop rate, Packet 

Delivery Ratio (PDR) and standardized 

directing overhead.[12] 

 

WEIGHTED CLUSTERING 

ALGORITHM 

The weighted bunching calculation 

(WCA) can powerfully adjust with the 

steadily changing geography of specially 

appointed organizations. The weighted 

grouping calculation (WCA) adequately 

joins every one of the above framework 

boundaries with specific gauging factors 

picked by the framework needs. For 

instance, power control is vital in CDMA 

organizations, consequently the heaviness 

of the relating boundary can be made 

bigger. The adaptability of changing the 

weight factors assists us with applying our 

calculation to different organizations. The 

yield of clusterhead political race 

methodology is a bunch of hubs called the 
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prevailing set. As per our documentation, 

the quantity of hubs that a clusterhead can 

deal with in a perfect world is δ. This is to 

guarantee that clusterheads are not over-

stacked and the effectiveness of the 

framework is kept up with at the normal 

level.  

 

The clusterhead political race technique is 

summoned at the hour of framework 

initiation and furthermore when the current 

prevailing set can't cover every one of the 

hubs. Each conjuring of the political race 

calculation doesn't really imply that all the 

clusterheads in the past predominant set 

are supplanted with the new ones. If a hub 

isolates itself from its current clusterhead 

and appends to another clusterhead then 

the involved clusterheads update their part 

list as opposed to conjuring the political 

decision calculation. A fundamental 

adaptation of this calculation showed up in 

[8]. 

 

NETWORK CODING 

Network coding reduce delays and 

construct a more robust network .NC is a 

technique in which transmitted data is 

decoded and encoded to 

enhance network throughput. With the 

advent of Cognitive Radio Networks 

(CRNs), network coding is shifting away 

from traditional wireless networks and 

toward CRNs.[3] 

 

CONTRIBUTION 

The proposed work investigates, for 

realistic results, we emphasize that, a 

complete MANETs is modeled and 

simulated. All possible data streams viz. 

image, audio, video and data are used in 

work are presented in the thesis.  The 

investigative contributions of the work can 

be listed as: 

 

A routing protocol, this will be multi-

objective, energy efficient and secure for 

MANET applications have been 

developed. 

An analytical and mathematical modeling 

is carried out along with simulations using 

NS2 tool. 

 

To maximize network energy lifetime by 

avoiding nodes with little energy.  

To achieve link stability.  

 

To assure secure communication by 

integrating trust.  

 

A security mechanism to reduce the effect 

of routing denial of service attack has been 

developed. 

 

The system was simulated multiple 

number of times and average of the 

findings are reported. 

 

 

LITERATURE SURVEY 

As a prelude to the work carried out 

(presented in later Chapters), this Chapter 

discusses the implementations and 

investigations into MANET which has 

OFDM as its primary modulation scheme 

to efficiently utilize available broadcast 

bands.  

 

Also, this Chapter focuses on the 

techniques used for MANET which we try 

to address some of these issues as part of 

our research. Later, we present research 

carried out, till date by various researchers 

to address the MANET. 

 

Background. [2] 

Many researchers over the last few 

decades have studied the performance of 

various MANET routing protocols and 

reached varying findings. However, the 

behaviour of various routing protocols can 

only be evaluated to its limits if a wide 

range of factors are taken into account 

over a large range of networks. 

Normalized routing load and packet 

delivery ratio are two parameters that alter 

dramatically when the network's load 

changes. In order to determine the most 
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adaptable and efficient routing protocol, 

the behaviour of different routing 

protocols must be evaluated under variable 

network load, network size, and node 

density. 

 

The majority of previous work compares 

crucial metrics such as normalised routing 

load, average end-to-end latency, and 

packet delivery ratio. The majority of 

them, however, limit the comparison to 

two or three methods. As part of a 

comprehensive approach to studying the 

performance of various routing protocols, 

we took into account all proactive and 

reactive routing protocols, including 

DSDV, OLSR, AODV, and DSR.  

 

The metrics – average throughput, packet 

delivery fraction, and number of packets 

missed – are used to compare 

performance. A packet analysis is also 

performed, which involves a comparison 

of the number of packets delivered, 

received, and forwarded by different 

routing protocols in various circumstances. 

In the next part, we provide an overview of 

previous work in this topic and compare it 

to our findings. [1] 

 

Review of Related Work 

Previous work on the performance analysis 

of mobile ad-hoc routing protocols is 

reviewed in this section. Vandana Arora et 

al. established a mutual authentication and 

key management protocol for one hop 

communication in MANETs in "Trusted 

key management with RSA based security 

policy for MANETS" [2]. The protocol 

employs the RSA algorithm for signature 

creation and verification. 

 

In "Impact of black hole and neighbour 

attack on AOMDV routing protocol," 

Priyanka Bansal et al [3] demonstrated the 

impact of black hole and neighbour attack 

on AOMDV routing protocol. AOMDV 

performance is measured using various 

performance metric calculations such as 

throughput, packet delivery ratio, and so 

on. 

 

M Janardhana Raju et al. [4] presented an 

elliptic curve-based AODV protocol to 

strengthen the security of data packets in 

"A novel elliptic curve cryptography-based 

AODV for mobile ad-hoc networks for 

increased security." This dissertation 

focused on the elliptic curve ElGamal 

encryption technique. 

 

Sonal Shrivastava et al. suggested an 

intrusion detection system (IDS) approach 

that detects the attacker information using 

a hop count mechanism in "An IDS 

scheme against black hole attack to secure 

AOMDV routing in MANET" [1]. This 

security method identifies and discourages 

routing deviance induced by a malicious 

attack. 

 

Jaganath. M et al presented an efficient 

architecture that combines the AODV 

routing protocol with ACO and the 

INSENS algorithm to protect the network 

against black hole attacks. They ran the 

simulation and analysed the data using the 

OPNET simulator. The suggested system's 

performance for the packet delivery ratio 

metric is tested and compared to 

traditional AODV. The simulation results 

shown that the modified AODV protocol 

outperforms the standard AODV protocol. 

Geetika Dhand et al. [18] explored several 

routing algorithms such as ZRP, TORA, 

DSR, DSDV, and AODV and performed 

performance study in MANET. Sent 

packets, received packets, packet delivery 

ratio, throughput, average end-to-end 

latency, packets lost, sending jitter, and 

receiving jitter are all taken into account. 

Divya M et al [24] investigated the 

improvement of MANET network lifespan 

and performed a performance analysis of 

Efficient Power Aware Routing Protocol 

(EPAR), Minimum Total Transmission 

Power Routing (MTPR), and Dynamic 

Source Routing (DSR) in terms of 
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Residual Battery Power, Power 

Consumption, Network lifetime, and 

Throughput. The simulation results 

revealed that EPAR outperforms the other 

two protocols. 

 

Rama Rao Adimalla et al [19] used the 

NS-2 simulation tool to simulate Ad Hoc 

On-Demand Distance Vector (AODV) and 

Dynamic Source Routing Protocol (DSR). 

The average throughput, end-to-end 

latency, and packet delivery ratio of 

MANET reactive routing protocols are all 

evaluated. The AODV protocol surpasses 

the DSR protocol and has a high packet 

delivery ratio. 

 

Mohit Dua [15] examined the performance 

of the AODV, DSR, and DSDV protocols 

for MANETs in various circumstances. 

Protocols are simulated using the NS-2 

simulator, and their performance is 

compared in terms of throughput, packet 

loss, packet delivery ratio, and end-to-end 

time. 

 

Arjuna Rao [16] explored security via the 

use of various cryptographic techniques. 

They also conducted a comparison 

analysis of the AES and blowfish 

algorithms, as well as the RSA and ECC 

authentication techniques. The simulation 

results have proven that ECC (Elliptic 

curve Cryptography) outperforms RSA. 

Suman Bala [17] explored several routing 

protocols and attacks in MANETs using 

various protective mechanisms. They also 

outline the various security protocols and 

how they may be used to develop better 

solutions to various assaults. 

 

Smriti Jain [12] explored the difficult topic 

of security routing based on trust from 

many angles in MANET. They 

investigated all potential trust management 

strategies for safe routing. 

 

Sagheer Ahmed [14] investigated 

numerous routing protocols in MANET 

and compared them on the basis of various 

parameters such as routing philosophy, 

routing techniques, routing overhead, 

latency, and scalability level. 

 

The Result of this literature survey is 

theoretical and selects the protocol 

according to requirements.  

 

Opinder Singh, Dr. Jatinder Singh, and Dr. 

Ravinder Singh (2016) describe a detailed 

investigation of several MANET routing 

attacks. Because of the open nature of 

mobility, security is the most difficult task 

in mobile ad hoc networks (MANET) 

against multiple routing attacks. Future 

work will concentrate on MANET security 

and providing protection against various 

assaults [12]. 

 

S. Kanakala and colleagues [13] to 

decrease the number of transmissions, the 

proposed energy-efficient coding-aware 

cluster based routing protocol (ECCRP) 

architecture employs network coding at 

cluster heads. We also change the COPE 

protocol's queue management process to 

boost coding chances even further. When 

picking the cluster head, we also employ 

an energy-efficient strategy. It contributes 

to the network's longevity. We use 

simulation to assess the performance of the 

proposed energy-efficient cluster-based 

protocol. The simulation results 

demonstrate that the suggested ECCRP 

algorithm minimises energy usage while 

increasing network life time. 

 

T. Goff and N. Abu-Ghazaleh et al. [32] 

presented an enhancement to the on-

demand routing protocol that allows for 

pre-emptive route maintenance. The 

received transmission power is used to 

predict when the link will fail. 

For MANET, Shengming Jiang, Dajiang 

He, and Jianqiang Rao [38] suggested a 

prediction-based link availability 

estimation methodology. Based on the 

mobility of current nodes, this model 
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forecasts the likelihood of an active link 

between two nodes remaining constantly 

available for a predetermined duration. 

They predicted connection availability 

using an exponential distribution. The 

developers of this model evaluated the 

change in node movement but did not 

include the pace of change, which might 

alter the forecast. 

 

Liang Qin and Thomas Kunz [40] 

proposed a technique for improving packet 

delivery ratio in DSR. They utilised the 

model to forecast connection strength 

based on received signal intensity as a 

function of distance between two nodes. A 

link between two nodes is accessible if the 

distance between them is less than the 

transmission range or the received signal 

intensity is greater than a certain threshold. 

Min Quin, Roger Zimmermann, and Leslie 

S. Liu [41] create a model that predicts the 

availability of mobile peer links to 

facilitate multimedia streaming. The 

authors have given a mathematical 

framework for assessing the predictability 

of a connection over a short period of time. 

Sofiane Boukli Hacene, Ahmed Lehireche, 

and Ahmed Meddahi [38] presented 

predictive preemptive AODV (PPAODV), 

which uses received signal strength to 

forecast connection failure (RSS).  

 

This prediction approach employs 

Lagrange interpolation, which 

approximates the RSS using a function 

based on previous RSS data. PPAODV 

develops a new route before the active 

route breaks and seamlessly switches the 

route by forecasting an RSS of data 

packets at the predicted time t based on 

RSS historical information. TDP for the 

discovery phase is also included in the 

estimated time by PPAODV. 

S. Crisostomo, S. Sargento, P. Brandao, 

and R. Prior [39] proposed a method for 

calculating link expiration time using a 

GPS (Global Positioning system) equipped 

receiver. However, no results or analysis 

were provided. It makes advantage of the 

neighbours' location and mobility 

information, such as longitude and 

latitude, which is disseminated via Hello 

messages. P. Mani and D. W. Petr [40] 

employed a technique based on distance 

and velocity to calculate velocity and 

consequently link break time. The 

simulation and analysis findings reveal 

that the end-to-end latency has decreased. 

When compared to AODV, this approach 

reduces packet delivery ratio for CBR 

traffic. This does not provide a substantial 

improvement in throughput over AODV 

for TCP traffic. 

 

Prashant Singh and D. K. Lobiyal [35] 

suggested a MANET link availability 

estimate approach based on prediction. 

Based on node mobility, this model 

forecasts the likelihood of an active link 

between two nodes being broken up. It 

represents the pdf of epoch length using 

the pareto distribution for prediction of 

connection availability. Epoch length is 

defined as the length of an interval during 

which a node travels in a fixed direction at 

a fixed pace. They employed the Pareto 

distribution, assuming that shorter epoch 

lengths occur more frequently and longer 

epoch lengths occur less frequently. 

 

Damla Turgut, Sajal K. Das, and Mainak 

Chatterjee [39] offer a method for 

predicting the estimated lifetime of a 

connection that is independent of the speed 

and direction of nodes in networks for 

various mobility models. They used 

transmission range of node to predict route 

life duration. Deterministic, Partially 

deterministic, and Brownian motion are 

some mobility models employed by the 

author in the literature. The motions of all 

nodes in the Deterministic model are 

thoroughly described, making it 

straightforward to compute the time when 

they will move away from each other's 

transmission range. In a partially 

deterministic mobility model, all nodes 
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move with a specified probability. In 

Brownian motion, however, the motion of 

all nodes is random between 0 and 2 and 

the velocity is unpredictable at any given 

moment. 

 

A probabilistic predictive multicast 

method for adhoc networks was suggested 

by Dario Pompili and Marco Vittucci [60]. 

This method predicts the next position of a 

node in order to get the network's stable 

linkages. The authors leveraged the power 

of nodes for link prediction and provided 

an analytical model for link prediction. 

K'aroly Farkas, Theus Hossmann, Lukas 

Ruf, and Bernhard Plattner [36] suggested 

a method for predicting connection quality 

fluctuation based on pattern matching, 

which is influenced by node mobility. This 

method is known as XCoPred. For link 

prediction, the author employed SNR 

(Signal to Noise Ratio). When the network 

requires link prediction, nodes attempt to 

discover a pattern comparable to the 

present circumstance in the history of its 

connection's SNR values by using the 

normalised cross-correlation 

function.Michael Gerharz, Christian de 

Waal, Matthias Frank, and Peter Martini 

[31] present adaptive metrics for 

determining stable links in mobile adhoc 

networks by predicting link availability in 

a variety of mobility situations.Link Cache 

Extension for Predictive Routing was 

suggested by Adrin, Phillip, and Cormac 

[36]. They use the mobility model, which 

posits a free space propagation model in 

which the received signal intensity is only 

determined by the distance between the 

receiver and the transmitter (assuming a 

fixed radiated power from each node).  

 

As a result, a link from node I to node j 

can be maintained as long as the distance 

between the nodes is smaller than the 

transmission range, r, or the signal 

intensity is greater than a certain threshold. 

They then assume that all nodes can 

determine their position using GPS or 

another positioning system, and that these 

positions are time stamped so that a 

velocity and heading can be determined. 

This chapter gave a clear vision of 

different survey on MANET along with 

the various routing protocols employed by 

various authors across the world.  

 

IMPLEMENTATION 

Energy-Efficient Coding-Aware 

Routing Protocol  

Simulation Model 

We use network coding in the CBRP 

protocol to take advantage of clustering 

and decrease broadcasting cost. The 

simulation model is depicted in Figure 2. 

The suggested system requires as input 

parameters nodes, node mobility, node 

beginning energy, and packets to be 

transmitted. It generates output in terms of 

simulation duration, number of packets 

sent to destination, and node energy left 

after the simulation. 

 

 
Fig.2:-Shows the simulation model 
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ENERGY EFFICIENT COPE 

ARCHITECTURE 

This strategy enhances the number of 

coding options available at cluster heads. 

A node in a COPE-based network 

maintains a FIFO queue as well as two 

virtual queues for each neighbour. COPE's 

present queuing system restricts the coding 

chances that give coded packets better 

priority. They aid in the quicker depletion 

of the queue at the bottleneck node. At 

each node in the present COPE system, 

just one queue is maintained. Cope first 

dequeues the output queue's head packet 

and then checks the head packets of virtual 

queues one by one to locate the right 

packet to encode. 

 

NETWORK CODING AT CLUSTER HEAD (CH).  

Algorithm at Node to Process Packet 

 
 

The cluster head is chosen utilising the 

above-mentioned process known as energy 

efficient clustering. It picks the node as 

cluster head by assessing its energy levels, 

which helps to extend the life of the cluster 

head as well as the network. To enhance 

coding chances, we deploy the above-

mentioned energy-efficient COPE protocol 

at the cluster head. The cluster nodes will 

pass their packets to the cluster head, 

allowing us to have more packets at the 

CH, increasing coding options while 

decreasing the number of transmissions. 

To extend the life of the CH, we pick it 

depending on a threshold value on the 

node's energy levels. For example, we take 

node energy levels 50 and 70 out of 100 

into account. 

 

 
Algorithm 1:- Packet encoding procedure 
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Packet Encoding and Packet Decoding 

We employ the notion of the energy-

efficient COPE protocol for packet 

encoding. If node u's neighbour reception 

table is correct, u transmits an XOR-ed 

packet p with packet probability 0.7 and 

delay tolerance 0.8. Neighbor V of u 

should be able to decode p using native 

packets that have been saved. The coding 

technique should ensure that all encoded 

packets' future hops can decode their 

corresponding native packets (see 

Algorithm 1). 

 

Assume that source S must broadcast 

packets p 11, p 12, p 13, and p 14, and that 

Receiver R 11 extracts p 11 packet, 

Receiver R 12 extracts p 13 packet, 

Receiver R 13 extracts p 12 packet, and 

Receiver R 14 extracts p 14 packet. 

Receiver R 15 has all of the packets p 11, 

p 12, p 13, and p 14, but Receiver R 16 

does not have any opportunity to decode 

the packet. 

 

SIMULATION RESULTS 

This chapter contains pictures of the 

research work's findings. This chapter 

describes the simulation model's response 

to various inputs. The photographs are 

self-explanatory. The outcome changes 

depending on the input. The snapshot 

simplifies the user's understanding of the 

model's operating activities. 

 

PERFORMANCE ANALYSIS OF 

ECCRP PROTOCOL 

We utilise simulation to assess our 

suggested technique (Table 1). Our model 

is depicted in the images below. NS2 was 

used to run our studies. We take into 

account energy use while sending, 

receiving, idling, and sleeping. We 

conducted our simulation with various 

numbers of nodes. The proposed ECCRP 

protocol's performance is compared to that 

of the original CBRP protocol. NS2 is 

used to model CBRP and ECCRP.  

 

Previous Study  

The actual model code developed in 

MATLAB 2014 and saved as m.file. The 

simulation settings are Field Dimensions - 

x and y maximum (in meters), Sink x and 

y Coordinates, and the number of nodes in 

the field. Types of Energy Model Transmit 

Amplifiers, Data Aggregation Energy, 

Heterogeneity Values the percentage of 

advanced nodes, the percentage of 

intermediate nodes, and the maximum 

number of rounds. 

 

                
 

 

 

Energy Consumption of Nodes 

 

In this part, I investigate 30 sources among 

60 nodes inside the designated region, with 

packet rates ranging from 5 to 60 

packets/s. Each node travels at a speed of 

Fig.3:-Shows generating the initial 

nodes (CBRP) 

Fig.4:-Shows generating the initial 

nodes (ECCRP) 
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0–20 m/s, and the simulation model was 

run 20 times. Each node is given 510 J, 

and the simulation is run for 1000 seconds. 

Figure 5 depicts the number of nodes with 

0% residual energy as a function of 

simulation duration. When the simulation 

time is increased, the ECCCRP consumes 

less energy than the CBRP. 

 

                             
 

 

 

 

At 700 s, the suggested ECCRP algorithm 

has 6 nodes with 0% residual energy, but 

the CBRP has 41 nodes, as seen in Figure 

6. In this case, the number of transmissions 

is proportional to the number of 

transmissions. We emulated the CBRP and 

ECCRP protocols here. Figure 5 depicts 

the average energy usage during route 

finding vs. the number of nodes in the 

network at various nodes. According to the 

results, as the number of nodes rises, so 

does energy consumption, and the 

performance of the ECCRP algorithm 

outperforms the CBRP method. 

 

Energy Consumption.  

The amount of energy utilised is 

proportional to the number of 

transmissions. We emulated the CBRP and 

ECCRP protocols here. Figure 7 depicts 

the average energy usage in route finding 

vs. the number of nodes in the network at 

various nodes. According to the results, as 

the number of nodes rises, so does energy 

consumption, and the performance of the 

ECCRP algorithm outperforms the CBRP 

method. 

 

Energy Consumption versus Simulation 

Time.  

The network's energy consumption vs 

simulation time is depicted in Figure 8. It 

is observed that as the simulation time 

grows, so does the energy consumption, 

and CBRP uses more energy. The ECCRP 

uses less energy in this case because we 

are conducting network coding at the CHs 

to limit the amount of transmissions. As a 

result, it takes less energy to transport the 

network's total packets 

 

.                    

 

Fig.5:-Shows nodes energy 

consumption 

Fig.6:-Shows energy consumption versus 

nodes for CBRP and ECCRP 

 
 

Fig.7:-Shows energy consumption 

Versus simulation time 

Fig.8:-Shows energy consumption 

versus nodes for CBRP and ECCRP 
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Data Packets Reached to Destination.  

To see how such energy savings effect 

network longevity when the ECCRP 

protocol is employed, each node was given 

a starting energy of 25 Joules. To 

guarantee that nodes ran out of energy, the 

simulations were performed for 5000 

seconds. The number of data packets 

successfully delivered to the destinations is 

depicted in Figure 8. When compared to 

CBRP, it is obvious that the number of 

packets successfully delivered to the 

destination utilising the ECCRP protocol 

was higher. 

 

PERFORMANCE ANALYSIS OF 

MODIFIED ECCRP PROTOCOL 

The variety of topologies and situations 

the energy-ECCRP approach may be 

tested. Compare their performance to that 

of the EEFUAV when node mobility, 

traffic, and transmission range are taken 

into account by consider different cluster-

based protocols. 

 

      
 

 

 

For CBRP and ECCRP and EEFUAV 

 

   
Fig.11:-Shows energy consumption versus nodes    

 

 

CONCLUSION 

In this study, we presented an EEFUAV 

approach to improve energy-ECCRP and 

CBRP's energy consumption performance. 

EEFUAV employs the Weighted 

Clustering method. To increases cluster 

life time by lowering energy usage the 

optimal CH is chosen. At CHs, to limit the 

number of transmissions, network coding 

is used and hence the amount of energy 

consumed. When coding at intermediate 

nodes we also implemented a flow-based 

queue structure to maximize coding 

chances. 

 

In a variety of topologies this protocol has 

also been tested and settings to ensure its 

efficacy. By compared their performance 

by taking traffic, node mobility, and 

transmission range into account, we also 

Fig.9:-Shows generating the initial 

nodes (EEFUAV) 
Fig.10:-Shows energy consumption versus 

simulation time 

Fig.12:-Shows energy consumption 

versus nodes 
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looked at alternative cluster-based 

protocols.  

 

FUTURE WORK  

In future implemented and simulated of 

EEFUAV technique can be done in python 

programming and R language. 
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