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Abstract: In EESSC, the sensor nodes’ residual energy 

could be taken into consideration in clustering operation, 

and a completely unique packet head is described to assist 

update nodes’ strength information even as transmitting 

message the numerous nodes. When the clusters had been 

formed, the nodes in cluster is probably arrayed in a 

listing and cluster head might be rotated robotically with 

the aid of the order of list. And a re-cluster mechanism is 

designed to dynamic adjust the end result of clustering to 

make sensor nodes company extra low-cost. At final, 

EESSC is compared to exceptional everyday hierarchical 

routing algorithms in a series of experiments, and the 

experiments’ end result which proves that EESSC has 

glaringly progressed the WSNs’ electricity performance 

has been analyzed. 
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1. Introduction: 
Energy performance is a essential difficulty in WSNs. The 

current energy-efficient routing protocols frequently use 

residual strength, transmission electricity, or hyperlink 

distance as metrics to pick an most efficient route. In this 

segment, the point of interest is on strength performance in 

WSNs and the route selection policies with novel metrics a 

good way to boom course survivability of WSNs. The novel 

metrics result in solid network connectivity and much less 

additional route discovery operations. The gadgets used in a 

WSN are resource restrained, they have a low processing 

speed, a low garage capacity and a limited conversation 

bandwidth. Moreover, the network has to operate for lengthy 
intervals of time, however the nodes are battery powered, so 

the available electricity resources limit their usual operation. 

To limit electricity consumption, maximum of the tool 

additives, such as the radio, must be switched off maximum of 

the time. Another crucial function is that sensor nodes have 

huge processing talents within the ensemble, but now not 

individually. Nodes need to organize themselves, 

administering and coping with the network all collectively, 

and this is lots more difficult than controlling character 

gadgets(KavitaMusale&SheetalBorde,2013). Furthermore, 

changes in the bodily surroundings, wherein a network is 
deployed, make additionally nodes enjoy wide variations in 

connectivity and hence influencing the networking protocols. 

The principal design aim of WSNs is not most effective to 

transmit statistics from a source to a destination, but 

additionally to growth the life of the community. This can be 

done with the aid of employing power efficient routing 

protocols. Depending on the packages used, unique 

architectures and designs have been carried out in WSNs. The 

performance of a routing protocol relies upon at the structure 

and design of the network, and this is a very critical feature of 

WSNs. However, the operation of the protocol can have an 

effect on the power spent for the transmission of the 

information. The primary objective of contemporary studies in 

WSNs is to design strength-efficient nodes and protocols that 

would support numerous factors of community operations. In 

2000 and 2002,the Pico Radio task at Berkeley and AMPs 

mission at MIT, respectively, targeted at the energy-confined 

radios and their effect at the extremely-low power sensing and 

networking.The preliminary efforts to develop energy-

efficient sensors are in most cases pushed by way of 
educational establishments. However, the ultimate decade a 

number of industrial efforts have additionally appeared (a 

number of them primarily based on a number of the above 

educational efforts), consisting of agencies which includes 

Crossbow, Sensoria, Worldsens, Dust Networks and Ember 

Corporation. These corporations offer the opportunity to buy 

sensor gadgets prepared for deployment in an expansion of 

software scenarios together with diverse management tools for 

programming, protection, and sensor records visualization. In 

parallel to the development of the hardware of the sensors, and 

so that it will offer power-green solutions, the improvement of 
routing protocols to be able to require much less energy, 

resulting inside the extension of the community lifetime, is an 

ongoing studies vicinity. The simplest idea is to greedily 

transfer to lower mode on every occasion possible. The 

trouble is that the time and strength consumption required to 

attain better modes is not negligible. So, techniques and 

protocols that could consider strength efficiency and transmit 

packets through strength-efficient routing protocols and as a 

consequence prolonging the life of the community are 

required for the packets. This should result the death of the 

nodes along the shortest direction. Since in a WSN every node 

has to act as a relay so that you can forward the message, if a 
few nodes die faster, because of the shortage of energy, it's 

miles feasible that other nodes will not be capable of 

communicate any extra. Hence, the community will get 

disconnected, the power intake isn't always balanced and the 

lifetime of the whole network is severely affected. Therefore, 

a combination among the shortest direction and the extension 

of the community lifetime is the maximum suitable routing 

metrics for use in WSNs. Moreover, the lifetime of a node is 

successfully decided via its battery life. 

 

2. Related Work: 
Expected boom in use and implementation of wireless sensor 

networks (WSNs) in distinctive environments and for unique 

applications creates new safety challenges. In WSNs, a 

malicious node might also initiate incorrect course statistics, 

exchange the contents of data packets, and even hijack one or 

extra proper network nodes. As the community reliability 

absolutely relies upon on character nodes’ presence and 

collaborations with others, those malicious behaviors ought to 

halt WSNs. In Hidehisa Nakayama,(2006) [1]  paper, the 

WSNs could be first labeled into three kinds in accordance to 

the manner that records are gathered. After a succinct 

summarization of every records gathering scheme, a 
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comprehensive survey on safety problems could be provided. 

Finally, a few standard design guidelines in opposition to 
typical assaults together with our proposals in WSNs will be 

supplied. Unsolved issues and further studies will also be 

mentioned. Unlimited capability of WSNs has been attracting 

a top notch deal of attention. To ensure a sustainable 

development, a excessive level of safety needs to be 

accommodated. In this paper, we've got surveyed the 

predominant protection issues exhibited on the different layers 

of WSNs and mentioned three forms of countermeasures 

against diverse assaults. The first is the usage of comfy routing 

to save you assaults specifically from the outdoor. The 2d is to 

mitigate the impact of attacks via successfully circumventing 
the damaged place, wherein we've proposed the KAT mobility 

version for this reason. The third incorporates the approach 

used in advert hoc networks, in which we've got implemented 

PCA for anormaly detection. Designing countermeasures 

enormously relies upon on the nature of WSNs inclusive of 

goal, scale, and stage of interest by the adversaries. The 

maximum vital issue in designing the countermeasures for 

WSNs is the value performance. Given the reality that the 

programs of sensor networks are flexible, it's far preferred to 

address the security in first-rate info and concerns so as to 

conceive an powerful incorporated answer. Although the 

appropriate solution won't exist, powerful countermeasures 
would still be a terrific deterrent. With advances in sensor 

technologies, more security features can be embedded in 

sensors and cellular sinks in the future. Many beneficial 

techniques developed within the constant/wireless networks or 

ad hoc networks may be adopted.  

 

Wireless Sensor Network is a exceedingly allotted network of 

small and lightweight sensing nodes which can be deployed in 

a massive variety at multiple locations. These networks are 

beneficial in monitoring the device or environment. These 

sensor nodes plays sensing, processing after which speaking. 
Now an afternoon’s these networks are implemented in 

various fields like navy, defence, woodland hearth, medical, 

disaster management and so on. In Mayur Raj, (2014) [2]   

paper it has been discussed approximately sensor community 

structure and main factors affecting the wireless sensor 

networks. Routing is a first-rate assignment faced via wi-fi 

sensor networks due to the dynamic nature of WSNs. Since 

power efficient routing protocols are of most important 

difficulty within the discipline of wi-fi sensor community. 

Therefore in in addition sections of this paper it has supplied a 

quick evaluate of different energy efficient routing protocols 
proposed for wireless sensor networks. In this overview paper 

a brief creation approximately wireless sensor networks is 

given. It has also discussed approximately sensor community 

architecture. The major subject of this paper was to present a 

overview on fundamental elements affecting the WSNs. 

Energy is an crucial problem in wireless sensor networks 

because of its restrained lifetime capabilities so right here it 

has also supplied a survey on distinct strength green routing 

protocols within the discipline WSNs.  

 

In Wireless Sensor Networks (WSNs), electricity performance 

is one of the maximum crucial elements to enhance the 
networks’ overall performance, and well designed routing 

algorithm can obviously regulate the WSNs’ electricity 

performance. In Tao Du, (2014) [3]   paper, a few normal 

current routing algorithms are analyzed, and the benefits and 

defects of those algorithms are delivered. According to those 

analyses an power conscious ladder path diffuse routing 

algorithm named EALD is proposed. In EALD, the nodes’ 
residual energy is taken into account whilst message packet 

selects transmitting route. And to ensure nodes’ store acute 

electricity records, a unique packet head and a unique 

hyperlink which storing neighbor nodes are defined to update 

nodes’ energy information when transmitting message. 

Through those designs, the course of transmitting can be 

dynamic adjusted to make the energy consumption among 

different nodes extra affordable. At last, EALD is in 

comparison with other usual routing algorithms in a series of 

experiments, and the experiments’ result proves that EALD 

has manifestly progressed the WSNs’ strength performance. 
To enhance the overall performance of WSN, editing the 

sensor nodes’ energy performance is one of the maximum 

critical methods. “Hot Spot” and “Energy Pole” are  most 

important problems to be resolved to improve strength 

performance, and many routing algorithms are proposed to 

reap this goal. In this paper, after studying the especially 

existing algorithms, a brand new energy aware routing 

algorithm named EALD is proposed. There are 3 innovations 

approximately this algorithm as: first, a unique packet head is 

described to update nodes’ facts with transmitting message 

and special facts shape named LNN is saved in every nodes to 

memorize its neighbor nodes statistics; 2d, new ladder 
diffusion technique is designed to set off the nodes in WSNs; 

1/3, an energy conscious routes deciding on method is 

designed to enhance the energy efficiency of WSNs. Finally 

the advance of EDLA in energy performance is proved 

through a sequence of experiments.  

 

Energy harvesting generation has gained many attentions for 

its perpetual strength deliver for sensor nodes. However, the 

energy sources are still insufficient whilst the harvesting 

module is added on the node. To lengthen the network lifetime 

and meet the call for of inexperienced wi-fi network, a 
dynamical gradient aware hierarchical packet forwarding 

mechanism is designed. According to the relative role, the 

gradient conscious clusters are hooked up. Consequently, 

thinking about approximately the energy conversion 

performance and the relative distance, cluster heads are 

decided on reasonably. Further, with the aid of exploiting the 

to be had energy and the quantity of cluster members, packets 

can be forwarded to the sink in an power green manner. 

Results display that the network lifetime may be progressed 

extensively. The power harvesting generation has significantly 

boosted the development of WSN, through presenting 
theoretically limitless power components for longer network 

existence time. However the harvested electricity is confined 

to the tool cost and strongly depending on parameters 

consisting of the light intensity and sunshine length in lots of 

sensible applications, which encourage us in designing an 

electricity efficient packet forwarding mechanism. Dapeng 

Wu,(2015) [4] proposed GEEC design the intra and inter-

cluster routing primarily based at the harvested electricity to 

enhance the performance of WSNs. The effectiveness of the 

proposed technique has been proved thru our simulations. In 

future works, we plan to very well study the EH price 

prediction generation for a greater unique node capability 
estimation. Due to the improvement of cellular sensor nodes in 

exercise, the in addition studies is planned at the scalability, 

applicability and performance of information forwarding and 

sleep scheduling algorithms, with the aid of which the EH 

technology may be introduced to WSNs with cell sensors and 

http://www.jetir.org/


© 2019 JETIR June 2019, Volume 6, Issue 6                                                              www.jetir.org (ISSN-2349-5162) 

JETIR1906486 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 355 
 

the electricity-efficiency and community lifetime may be 

similarly optimized. 
 

Energy efficiency is an essential demand of Wireless Sensor 

Networks (WSNs). Through facts aggregation, energy 

efficiency may be improved through filtering wrong facts and 

merge redundant ones. If invalid transmitting is cut down, the 

nodes’ power could be ate up and the usage of wireless 

channel will be extended. Designing records aggregation set of 

rules is one of the maximum green studies fields to enhance 

WSNs’ performance. In this paper, a brand new statistics 

aggregation algorithm named ERDL (Efficient and Real time 

set of rules primarily based on Dynamic message List) is 
proposed by Tao Dua, Shouning Qua, (2016) [5]. ERDL 

works based on community layer of WSNs, and a dynamic 

listing can be created in filtering node to keep records 

messages ever relayed by this node. All messages in WSNs 

could be judged whether or not reduplicated or no longer in 

line with the contents in listing. In ERDL the filtering 

performance is progressed, and the actual time performance of 

transmitting is likewise ensured. At ultimate, a series 

experiments are simulated to prove the performance of ERDL. 

In this paper, based totally at the exact analysis of WSNs’ 

characteristics and present researches, a brand new 

information aggregation algorithm named ERDL is proposed. 
ERDL is designed on cluster-primarily based shape, and 

routing method is originated from our previous researches. In 

ERDL, there are three improvements: first off, a list structure 

is designed to shop history messages to judge messages’ 

redundancy in preference to durations postpone; secondly, the 

content of listing’s item can be updated dynamically while 

transmitting; at last, the period of listing can be adjusted in 

step with the messages density and repetition of filtering 

nodes. Based on these innovations, ERDL has apparent benefit 

in actual-time transmitting and it can hold high green 

aggregation with little extra hardware burden, and it's far more 
fit for massive scale of WSNs that is the trend of networks 

improvement. In the end of this paper, a sequence of 

experiments are designed and simulated to prove the 

advantages of ERDL. 

 

3. Methodology: 

To achieve the target of energy aware clustering, the real-time 

condition of nodes’ energy must be accurately obtained. To 

realize this function, a special data packet head as Table 1 

would be used, and a special list named LNC which stores the 

cluster’s nodes information as Table 2 would be maintained by 
every CH (an example of LNC is shown as Fig. 1). And other 

data definitions used in the algorithm would be introduced as 

following: IDi means a sensor node whose identity is i. 

DLOCi (Distance List to Other Clusters) means a list storing 

the distance from cluster whose CH is i to other clusters. 

PACT means a data packet which is used to activate the 

WSNs. In PACT, Id means the node which forwarding the 

packet, PACT.ene means the residual energy of node ID, and 

PACT.axe means the location of node ID. PCON means the 

confirmation packet for PACT and its formation is like PACT. 

PDA means a common data packet and its head including the 

last forwarding node’s residual energy and axis. Clisti means a 
LNC of cluster whose CH’s node is i. C-threshold means the 

threshold merging clusters. If the there are not any clusters’ 

distance less than C-threshold, the merging operation would 

be ceased. In-threshold means the standard for a sensor node 

to be elected as CH. Out-threshold means the standard for a 

CH no longer to act as CH.  
 

3.1 Activate WSNs and initial clustering 

After all nodes have been deployed, WSNs should start to 

work, and the procedure is that the sink node would send a 

special order packet PACT to all sensor nodes to activate 

them. In EESSC, the activating packet would be sent and 

forwarded by the means of directly diffusion, and every node 

would modify the setting of PACT with its own information 

when it forwards PACT to its neighbor nodes. Node which 

receives PACT would access the packet head and obtain the 

energy and location information of the node which forwarding 
this packet to it, then update the packet head with its own 

information and forward the packet to its neighbor nodes. At 

the same time, a series of operations would be executed by 

every node receiving PACT as: node would claim itself as 

CH; a LNC of this cluster would be created by CH; its DLOC 

would be updated; and a confirmation packet would be sent to 

the original node as a feedback. DLOC is a list which stores 

the distance from the current cluster to its neighbor clusters 

(an example is shown as Fig. 2). The pseudo source code of 

this procedure as follow: 

 

Procedure activation 
1 PACT.ID=SN; PACT.axe=SN.axe; PACT.ene=infinity; 

//Set the initial information of PACT 

2 SN sends the PACT to the one-hop neighbor nodes; 

3 The nodes receive the PACT; 

4 Clisti.head=IDi; 

//set itself as CH, and create LNC; 

5 If PACT.ID not in DLOCi 

//if the node i has not the distance information to last node 

6 If PACT.ID!=SN 

//and the packet is not directly sent from SN 

7 ID joins the DLOCi and the value of the item is 
computed as Eq. (6) and procedure as Fig. 8; 

8 Send the PCON to the source; 

9 End if 

10 Updating PACT; 

// the information of node i would be written in PACT; 

11 Forward the PACT to the one-hop neighbor nodes; 

12 Else if PACT.ene < the one in DLOCi 

13 Updating DLOCi; 

//ensure the information in DLOCi is acute; 

. . . 

14 Receive the PCON; 
// receive the PCON to ensure that the DLOCi is 

completely 

15 If Pcon.ID not in DLOCi 

16 ID join the DLOCi and the value of the item is computed as 

Eq. (6); 

17 End if 

18 Goto procedure merge clusters; 

19 End procedure 

 

Table 1: The structure of packet head. 

ID ID of the node which sends this packet 

Pkt-typ Packet type (ACT/CON/DATA) 

Ene The energy of node ID 

Axis The axis of node ID 
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Table 2: The structure of LNC. 

ID ID of this cluster’s CH 

L-Next 

The next node which LNC would be sent 

to 

Ene The node’s residual energy 

SEPC The node’s SEPC 

Axis The node’s axis 

 

 
Fig 1. An example of LNC whose CH is node i. 

 

 
Fig 2. The illustration of updating DLOC 

 

4. Result and Discussion: 

In existing researches, there are two standards to calculate the 

WSNs’ lifetime: the first, if there is just one node dead, the 

WSNs should be seemed failure; the other, if there are over a 

ratio (mostly, 30%) sensor nodes dead, the WSNs should be 

seemed failure. The both two standards are applied in the 

proposed algorithm. And to overall and exactly estimate 

different algorithms, there are three kinds of simulation for all 

algorithms: the lifetime’s variability with the number of sensor 

nodes increase; the lifetime’s variability with the change of 

sink node’s location; and the lifetime’s variability with the 

increase of sensor nodes initial energy. 

 
Fig 3: Developed WSN with clustering at first round and 

sink at origin. 

 

 
Fig 4: Fuzzuy logic model input variable 

 

 
Fig 5: 3 input and output model development. 

 

 
Fig 6: Membership function for all the input and output 

variables. 
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Fig 7: Rule base development 

 

 
Fig 8: WSN energy at sink at origin. 

 
Fig 9: WSN lifetime at sink at different position. 

 

 
Fig 10: WSN lifetime at at different node initial energy. 

 

5. Conclusion: 
To enhance the overall performance of WSN, elevating the 

sensor nodes’s energy performance is one of the most crucial 

techniques. ‘‘Hot Spot’’ and ‘‘Energy Hole’’ are  primary 

troubles to be resolved to enhance strength efficiency, and 

many hierarchical routing algorithms have been designed to 

acquire this aim. In this paper, after reading the specifically 

present algorithms, a brand new electricity aware hierarchical 

routing set of rules based totally on fuzzy good judgment is 

proposed. There are 4 improvements about this algorithm as: 

firstly, a brand new strength conscious clustering approach 

based on node power and function based clustering is designed 
to make the cluster of sensor nodes more reasonable; 

secondly, a unique form of list storing cluster  member nodes 

is described to rotate CH   routinely; thirdly, a special packet 

head is designed to dynamically replace the nodes’s residual 

strength statistics while transmitting  message; at ultimate, one 

kind of re-clustering mechanism is designed to optimize the 

clusters’ distribution. A ordinary hierarchical routing 

algorithms are simulated with fuzzy embedded clustering by 

Matlab. Through the contrast, it can be concluded that 

proposed algorithm has develop in electricity performance of 

all algorithms, and resolves the troubles of ‘‘Hot Spot’’ and 
‘‘Energy Hole’’. 
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