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Abstract  

In this paper, we focal point on the disturbed 

energy utilization of huge scale WSN in 

environmental observe. An analytical method is 

proposed to describe the decline of energy 

consumption on the radial direction. our 

research efforts have also been focused on 

reducing data traffic to a significant minimum.  

Mainly posed by the severe energy and 

processing constraints of low-end wireless sensor 

nodes. To validate the proposed design, thorough 

simulations have been carried out.  Comparing to 

a multi-hop LEACH protocol, the proposed 

LDCOP scheme offers consistent wider coverage 

area and longer life span of a wireless sensor 

network. The optimal case of energy 

consumption is given in a form of analytical 

solution. By compare it with the best case; we 

could appraise the protocol’s performance on 

energy efficiency for extra optimization. 

KEWWORDS: LEACH protocol, LDCOP 

algorithm ,wsn 

I. INTRODUCTION 

 Recent technological advancements in low-

power integrated electronic circuits, sensors, and 

wireless communication design and implementation 

of cost-effective large scale wireless sensor 

networks (WSNs). Energy is by distant one of the 

the majority significant aim hurdle that hindering 

the consumption of wireless sensor networks [1]. As 

the majority obtainable sensor network systems are 

powered by batteries, their lifetime are restricted by 

the storage capability of the battery used. The recent 

get through in wireless energy transfer technology 

developed by Kurs give a hopeful another to power 

these sensor nodes. 

 

 

 

 

 

We look forward to in the near future a novel class 

of Wireless Rechargeable Sensor Networks will 

have potentials to fetch universal sensing, 

announcement and working out capability to our 

daily life. For example, devoid of batteries attached 

to a node, we can intend a lot smaller and more 

stretchy sensor nodes that can be attached to objects 

such as fruit and medicinal pills, which are not 

conventionally instrumented. obviously, by as long 

as realtime monitor potential to our dangerous daily 

products, we have the possible to considerably get 

better the excellence of  living for the universal 

public. Recently, to get better the energy charge 

efficiency for wireless rechargeable sensor 

networks, a lot of works have focused on the interior 

microelectronics design [3]. While it is important to 

get better the essential microelectronics intend for 

wireless energy transfer systems, we study the 

realistic applications of wireless rechargeable sensor 

networks that the charge time of entity wireless 

rechargeable sensor nodes is as well not 

insignificant and plays an significant role in the on 

the whole system performance. For a characteristic 

wireless rechargeable  sensor node, in many 

researcher the sensor node has to be wireless 

exciting more than a convinced threshold in arrange 

for a variety of sensing,  working out and 

announcement components to function correctly. 

For example, through our empirical measurement. 

Such situation can be functional to a variety of types 

of industry settings, for example, in warehouse 

inventory management or in large distribution 

center. Our optimization object, consequently, is to 

recognize the most favorable reader stop locations 

and the consequent stop durations such that the 

totality delay to accuse every node in the network 

greater than their energy threshold is minimized. 

The most important offerings of this study are as 

follow. We recognize charging delay as single of the 

key intend hurdles in wireless rechargeable sensor 

networks and initiate an efficient resolution to 

minimize charging delay in such networks. To the 
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most excellent of our knowledge, this is the primary 

work that affords a common mean to minimize 

charge delay in wireless rechargeable sensor 

networks. We prepare the charging delay 

minimization difficulty as a linear programming 

problem, which can be optimally resolve to 

recognize the most favorable reader stop locations 

and the equivalent stop durations. we study 

centralized ad distributed clustering .  We introduce 

the concepts of the smallest enclosing. 

In this research novel LDCOT protocol for 

power saving scheme in wsn according to the 

available energy of the cluster heads. 

 

               Figure 1 : Sensor nodes of WSN 

Confronting energy challenges, plenty of 

research efforts have been devoted for employing 

energy-awareness at all layers of networking protocol 

stack. Many of the approaches are proposed from the 

system level perspective, such as, dynamically 

scaling voltage, improving of communication 

hardware, optimizing of duty cycle, utilizing new 

energy-aware MAC protocol. On the hand, a number 

of propositions are presented from the network level 

perspective, such as, setting shorter routes, reducing 

number of data and control packets, minimizing node 

activity.   

Based on the energy level in the cluster heads 

our low duty cycle optimization 

protocol(LDCOP)adaptively changes the size of the 

clusters. In the extreme situation when a cluster head 

totally exhausts is energy and is unable to continue, it 

is taken offline and the neighboring cluster heads in 

the network take over to serve the sensors. After 

recharging its battery the cluster head can be put back 

online to carry a share of the load according to its 

level of energy. Such adaptive clustering is aimed to 

increase the life of the cluster heads and improve the 

quality of service of the WSN. 

                              II. RELATED WORK 

All through the earlier few years, a assortment of 

clustering algorithms have been proposed as an well-

organized technique to organize communication and 

data processing in a sensor network. The problem of 

clustering network association consists of several 

aspects that depend on the structure of the sensor 

network and the particular application’s demands. It 

has been mentioned here some of the most relevant 

papers related to clustering. 

My lahcen Hassnaoui [1] proposed enhanced and 

Balance LEACH (IB-LEACH), in which a quantity 

of high energy nodes call NCG nodes develop into 

cluster heads to combined the data of their cluster 

member and put out it to the selected gateways that 

necessitate the minimum statement energy to reduce 

the energy expenditure of cluster head and diminish 

probability of failure nodes. reproduction 

consequences illustrate that this protocol perform 

improved than LEACH and SEP in terms of network 

lifetime. 

Sajjanhar et al. [2] planned a Distributive Energy 

Efficient Adaptive Clustering (DEEAC) Protocol, 

which is having spatio-temporal dissimilarity in data 

coverage rates crossways dissimilar regions. DEEAC 

select a node to be a cluster head depending winning 

its hotness value and remaining energy. 

B. Elbhiri et al [3], projected SDEEC (Stochastic 

Distributed Energy-Efficient Clustering (SDEEC) 

SDEEC initiate a balanced and dynamic scheme 

where the cluster head election probability is 

additional well-organized. furthermore, it use a 

stochastic method detection to expand the network 

lifetime. reproduction consequences illustrate that 

this protocol carry out improved than SEP and DEEC 

in stipulations of network lifetime. 

Inbo Sim, et.al [4] planned Energy efficient Cluster 

header Selection (ECS) algorithm which choose CH 

by exploit simply its information to expand network 

lifetime and diminish added expenses in energy 

limited sensor networks.                    

 

III. WSN MODEL 

 This area portrays the remote sensor system 

(WSN) model. The WSN model comprises of N 

sensor hubs and one base station (BS) hub. All sensor 
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hubs are indistinguishable and are accepted to have 

the accompanying capacities and components:  

1. Sensing natural variables, for example, 

temperature, weight, and light  

2. Data handling by low-control miniaturized 

scale controller  

3. Radio correspondence  

4. Powered by a restricted life battery.  

The BS hub is accepted to have a boundless force 

source, preparing force, and capacity limit. The 

information detected by sensor hubs are sent to the 

BS hub over the radio, and a client can get to the 

information by means of the BS hub. In this WSN 

application, the clock synchronization of sensor hubs 

is an essential issue. Since the time at which an 

information was detected is essential, this requires 

low clock skew among all the sensor hubs. We 

expect that the low clock skew prerequisite is ensured 

by utilizing a clock synchronization strategy. The 

radio correspondence devours more vitality than the 

information handling on a sensor hub. We expect the 

accompanying vitality utilization model for radio 

correspondence. The transmission of a k-bit message 

with transmission range d meters expends ET(k, d) of 

vitality. 

ET(k, d) =     k(Eelec + εfs d2
) for d <= d0 

          k(Eelec + εmp d
4
) for d > d0 

where Eelec is the electronics energy, and εfs and 

εmp are the amplifier energy factors for free space 

and multipath fading channel models, respectively. 

The reception of a k-bit message consumes ER(k) of 

energy.  

ER(k) = k . Eelec 

 

IV. PROPOSED 

METHODOLOGY  

Our objective is providing a fundamental in this 

research, and Novel-Leach on fusion based multi-

level clustering scheme for wireless sensor network.   

The main purpose has been set to intend energy 

efficient routing protocols for WSN. Prior studies 

show that clustering mechanism enables bandwidth 

re-use and better resource allocation. Desired 

characteristics of the new protocols are non-

overlapping cluster boundary, appropriate selection 

of cluster heads, multilayer hierarchy between 

clusters and optimized node activity.  Moreover, 

data traffic in WSN is often congested with 

redundant data due to massive deployment of sensor 

nodes. Thus, our research efforts have also been 

focused on reducing data traffic to a significant 

minimum.  mainly posed by the severe energy and 

processing constraints of low-end wireless sensor 

nodes. To validate the proposed design, thorough 

simulations have been carried out.  Comparing to a 

multi-hop LEACH protocol, the proposed LDCOP 

scheme offers consistent wider coverage area and 

longer life span of a wireless sensor network. 

For the reason that the CH consumes further 

energy, our protocol allocates this role to sensor 

nodes with elevated remaining energy.  following 

each round, these CH will be replace with further 

sensor nodes with added outstanding energy. LEACH 

does not get into account the outstanding energy of 

sensor nodes throughout the selection of CH. The 

alternative is made randomly and every one sensor 

nodes in the network engage in recreation that role 

every so often. Furthermore, the CH communicates 

straight with the base station using the highest 

communication power, which needs a high energy. 

Our protocol uses short distance transmission to 

diminish energy consumption.  

 To perform experiment MATLAB 

simulation tools the To examine the network lifetime, 

we have selected the subsequent three definitions. the 

time pending the first sensor node dies, the time 

awaiting half of the sensor nodes die, and the time 

awaiting the previous sensor node dies. Since extra 

than one sensor node is necessary to achieve the 

clustering, the last meaning represent the lifetime of 

the network when 80% of the sensor nodes die. In the 

case where the CH are not in the center of the 

clusters, a number of sensor nodes will consume 

additional energy than others. LEACH does not 

guarantee a good allocation of CH since the selection 

is done randomly without bearing in mind the 

network parameters.  For the case of a network 

containing m =0. 5 Fraction of advanced nodes 

having a=1.5 times more energy and mo =0.4 fraction 

of super nodes containing b =3 times more energy 

than normal nodes. From and 2, we examine that first 

node for LEACH, MCMP, EAP and LDCOP 

ALGORITHM  dies at 1117, 1470, 1583 and 1719 

rounds respectively. All nodes are dead at 3500, 

4150, 9673 and 9773 rounds respectively it is obvious 

from the results of all protocols that in terms of 

stability period, LDCOP ALGORITHM  performs 

                               3 / 5



 
                              International Journal for Rapid Research in Engineering Technology & Applied Science 

                                                                                                                                                                  Vol  3 Issue 7 July 2017 

                                                                                                                                                              ISSN (Online): 2455-4723 
 

Paper ID: 2017/IJRRETAS/8/2017/28610 

best of all, MCMP performs better than  LEACH and 

EAP but has less performance than LDCOP .  

 The number of nodes alive in LDCOP 

ALGORITHM is quite larger than MCMP because in 

LDCOP the formula used by nodes for CH selection 

is modified by including residual and average energy 

of that round. So Nodes having high energy will 

become CHs. Similarly, by Examining results of 

fig.3, packets sent to the BS by LEACH, EAP, 

MCMP and LDCOP have their values at 125316, 

139314, 461946 and 470248. Now we see that 

packets sent to BS for LEACH and almost same 

whereas, the packets sent to BS for MCMP and 

NFMLC ALGORITHM  are almost the same because 

the probability equations for normal, advanced and 

super nodes is same in both of them. Now coming to 

the CHs, the packets sent to CHs increase during the 

start of the Network and gradually decrease down 

towards the end due to the nodes dying 

simultaneously. 

 
Figure 2: Cluster Head selection using LEACH and 

low duty cycle optimization protocal using multilevel 

clustering(LDCOP) 

 We have examined LEACH, MCMP, EAP 

and LDCOP for heterogeneous WSNs containing 

different level of heterogeneity. Simulations prove 

that LEACH and MCMP Perform well in the 

networks contain high energy dissimilarity among 

normal, difficult and super nodes. Whereas, we 

discover out that EAP and LDCOP perform well in 

all scenarios. LDCOP has best performance in terms 

of constancy period and life time. So, LDCOP 

ALGORITHM is enhanced in terms of stability 

period while compromise on lifetime. 

 

V. CONCLUSION 

 In this works, novel designs of LDCOP 

algorithm  based on hybrid multi-level clustering 

(HMLC) structural design and protocol have been 

proposed for interconnect sensor nodes in a WSNs. 

The plan is particularly helpful in WSNs when a 

number of sensors do not arrive at the sink directly. 

by means of the energy constraints in WSNs, 

conventional wireless multi-hop routing protocols are 

not appropriate. Excluding the proposed plan creates 

a extremely interconnected tree graph in network, and 

the sensed data can obtain to the sink from far left.  

Imitation consequences point to that the uses of other 

LEACH a like design are not suitable since common 

of the frames generate by clusters can’t arrive at the 

sink. The proposed design offer sensor network wide-

area exposure, and generate frames can reach the 

sink. 
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