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Abstract— In a wireless sensor network (WSN), a large 

number of low-power sensor nodes connect wirelessly to each 

other. The sensor nodes' primary responsibility is to collect 

and transmit data to the base station (BS). As a result, for 

WSN data collection techniques, the network lifespan becomes 

a key criterion. LEACH (EE-LEACH) Protocol is established 

in this work for data collection. Using effective data ensemble 

and optimum clustering, it provides WSN routing that is both 

energy-efficient and low-latency. Cluster heads are adopted in 

this system to reduce sensor node energy consumption and 

maximize resource usage. For the most efficient routing, nodes 

with the most remaining power should be used. As a result, the 

data is sent to BS through the nodes with the maximum 

remaining energy. It improves packet delivery ratio while 

using less energy. EE-LEACH outperforms the current 

energy-balanced routing protocol (EBRP) and the LEACH 

Protocol in terms of packet delivery ratio, end-to-end latency, 

and energy usage in the tests that were conducted. Evidently, 

this demonstrates the potential for EE-LEACH to extend the 

useful life of networks. 
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 1. INTRODUCTION 

Many small-sensor nodes are utilized to monitor broad 

regions, gather and transmit data to the base station (BS). 

Most WSN applications are realized and employed in 

military applications, object tracking, and habitat 

monitoring thanks to the success of low-power digital 

circuits and wireless transmissions. Many sensor nodes are 

dispersed across the network in an unorganized manner in a 

typical WSN. 
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Sensors and the data acquisition unit collect the signals, 

which are then processed and sent to a node called the sink 

node. The sink node sends a query to the rest of the network 

in order to get sensor data. It is returned to the sink node 

when a node finds data matching the query and returns it to 

the node All nodes that act as "cluster heads" may be 

moved across the network, which will help save energy. 

The cluster heads combine and compress the data collected 

from the nodes. However, there are certain issues with the 

aggregated data when it is sent to the Bureau of Labor 

Statistics (BS). Concentrated energy consumption is a 

serious issue for cluster heads. Cluster routing is used to 

spread the energy usage across the cluster heads in order to 

alleviate this problem. 

The collection of data is an effective way to save energy 

in sensor networks. One of the primary goals of data 

collection is to eliminate unnecessary information and 

preserve transmission energy [1-3]. Some aggregation 

algorithms are included in a data-gathering process in order 

to reduce data traffic. The amount of messages exchanged 

between the nodes and the BS is reduced. It is possible to 

gauge the WSN's data collection efficiency by measuring 

the rate at which sensor data is collected and communicated 

to the BS (or sink node). Specific to WSN data gathering 

processing, a speculative measure is the ability to acquire 

many-to-one data. When there is interference, the sink's 

data-gathering capability tells us how well it can collect 

data from all its sensors. It still consumes a large amount of 

energy to collect data via CH. If a sensor network is 

homogeneous, CH will quickly die and re-clustering will 

need to be begun. As a result, you're using more electricity. 

It is possible for a group of sensor hubs to have a group 

head (CH) assigned to it, or for the group head to be chosen 

by the group members. The CH might also be any sensor 



that costs more in terms of resources. The opportunity to 

build a more efficient and productive connection is the most 

crucial benefit of bundling. 

As a result, the sensors' battery life is extended, as well 

as the capacity of a company to operate. 

An example of a typical wireless sensor network (WSN) 

has a large number of sensor nodes (SNs) that have a finite 

quantity of energy available. Wireless sensor networks 

(WSNs) are distributed at random in a certain region to 

monitor and identify applications (BS). 

These sensors have grabbed the interest of academics in 

recent years because of their broad variety of applications, 

including forest fire detection, military surveillance, and 

even human health monitoring. 

Battery replacement and recharging are challenging 

since WSNs are often employed in hazardous 

areas.Additionally, WSN applications have challenges due 

to the network's human operation.Researchers should 

concentrate on making the most of the battery power they 

have available while building protocols and hardware 

designs for SNs. In order to save energy, the sensor network 

might use a number of protocols.We've created a new, more 

energy-efficient LEACH (IEE-LEACH) routing protocol 

that might help WSNs last longer. The proposed protocol's 

threshold setting takes into account the initial and residual 

energy of nodes, as well as the total and average energy of 

the network. The node that is closer to the BS than the CH 

is excluded from the clustering procedure in the proposed 

IEE-LEACH protocol. In this way, the energy load may be 

balanced and energy consumption minimized. While data is 

being sent, the proposed IEE-LEACH protocol measures 

how much energy is used by single hop and multihop 

communication modalities. The most energy-efficient 

means of communication will be used. Since the suggested 

solution cuts total communication costs and increases 

network life expectancy, it's a win-win situation for all 

parties involved. By excluding hubs that are located closer 

to a base station (BS), the IEE-LEACH proposes the 

optimal amounts of CHs while still allowing hubs farther 

away from the BS to take part in the bunch arrangement. 

Sensor hubs are selected from the sensor hubs using a new 

limit and a mixture of single-jump and mixed 

correspondence correspondences to further enhance the 

energy efficiency of organizations.. When compared to 

some of the already used steering conventions, the 

suggested convention greatly lowers the energy 

consumption of wireless sensor networks (WSNs). Sensor 

nodes (SNs) in WSNs often have a restricted quantity of 

power. For monitoring and detection purposes, Wi-Fi 

sensor networks collect environmental data and 

communicate it back to the base station (BS).In the past 

several years, a rising number of industries, such as forestry 

fire detection, military surveillance, and human health 

detection, have resorted to them.In hazardous conditions, it 

is exceedingly difficult to recharge or replace the batteries 

of WSNs.As a consequence, WSNs have a variety of 

difficulties managing the network manually.As a cure for 

these limitations, researchers should emphasize on the 

effective use of SN battery power while building protocols 

and hardware designs. Many routing strategies have been 

developed to increase the sensor network's energy 

efficiency as a result of this.An enhanced energy-efficient 

LEACH (IEE-LEACH) routing protocol has been proposed 

to address the shortcomings of traditional approaches and 

increase the life of WSNs. The suggested protocol's 

threshold setting includes nodes' starting energy, residual 

energy, total network energy, and the network's average 

energy. When clusters develop, nodes further from the BS 

than the CH aren't involved, according to IEE-LEACH. 

There's a way to cut energy usage by implementing this 

protocol. This protocol's IEE-LEACH test measures the 

amount of power used by several data transmission types, 

including single hop and multi-hop transmissions. Energy-

efficient communication methods will be employed. As a 

result, the cost of communication is reduced and the 

network's life span is greatly improved. 

II. EXISTING TECHNIQUES OF LEACH 

PROTOCOL 

There are many uses for wireless sensor networks, 

including military, medical, environmental, and even 

residential usage. Energy consumption plays a critical role 

in the performance of wire-less sensor networks in all of 

these applications. As a result, data transmission and 

routing techniques to the base  stations are critical since 

sensor nodes depend on battery power and the amount of 

power available for sensors is limited. Hierarchical routing 

has two main causes. Hierarchical Low-Energy Clustering  

LEACH protocol is currently being investigated. To begin 

with, the sensor networks are thick, and there is a great deal 

of redundancy. Second, to expand the sensor network's 

scalability while still ensuring its security,ommunication 

features and facets are discussed here. The LEACH routing 

protocol was implemented using MATLAB an energy-

efficient simulator and lastly To increase the performance 

of LEACH, the EE-LEACH routing protocol assures that 

chosen clusterheads will be evenly distributed over the 

network protocol. 



In spite of the fact that the LEACH protocol works well, 

it has a number of flaws. For example, LEACH assumes 

that all nodes start out with a fixed amount of power, 

however the amount of power used by cluster nodes is 

higher.Nodes are assumed to be able to reach the sink and 

to interact with each other. Therefore,It is best suited for 

networks of a smaller scale.All nodes in a LEACH network 

must be listening at all times. In a random sample, this is 

not possible.The sensor nodes, for example, would be 

positioned near the network's edge, where cluster-heads 

would reside.For the last time, there is no guarantee that the 

chosen cluster-heads will be equally distributed throughout 

the clusters. The internet. As a result, it's possible that 

cluster-heads are concentrated in a single area of the brain. 

local minima, which is similar to the network issue. There 

is a need to improve LEACH's performance because of its 

numerous shortcomings. We looked at the present level of 

clustering protocol development. Despite the overall 

reduction in energy use, certain protocols' varied 

assumptions pose a lot of problems. As in LEACH 

Assumedly, we suppose that all nodes start with the same 

amount of energy. It's also important to note implies that 

close nodes contain associated data, however this isn't 

necessarily the case. There is always room for 

improvement, but the protocols described here are a step in 

the right direction  still a lot of work to do To now, many 

energy-saving initiatives have concentrated on reducing the 

amount of energy selecting cluster heads or creating a 

balanced distribution of cluster heads, for instance. Optimal 

To maximize energy savings, clustering should reduce 

all overhead, including that of the cluster head. node 

connection to their respective cluster chiefs throughout the 

selection procedure. [9] The dependability of the sensor 

network re-clustering, which happens at different time 

intervals, is now being handled in several 

techniques.However, the end product is generally wasteful 

in terms of energy and severely restricts the amount of time 

data can be sent through a network duties including 

transmission and detection.Data might be sent from one 

cluster head to the next over a multi-hop backbone formed 

by the cluster heads. They hit the BS level. By constructing 

"superclusters" out of the cluster head nodes, LEACH may 

expand into a hierarchical protocolhat analyzes data from 

all the cluster heads  super cluster head nodes [10]. Changes 

to LEACH will allow it to be used in a broader variety of 

contexts networks of wireless sensors 

  

 

III SCOPE OF EXISTING SYSTEM 

Recent years have seen the emergence of wireless 

sensor networks (WSNs) as a popular technology. In the 

future, the Wireless Sensor Network (WSN) may be 

employed in a wide range of applications. Tiny sensors are 

used to monitor an event that is taking place in the real 

world. WSNs may incorporate a large number of devices 

that are capable of detecting, analyzing, and transmitting 

physical events in order to satisfy a common application 

goal. Sensors in the near neighborhood of an event must be 

able to monitor and report back to the sink sensor node in 

order for this to be effective. In order to communicate with 

the outside world, a sink sensor node has a number of 

options. WSNs often lack any kind of infrastructure. 

Sensing nodes (from a few tens to thousands) are deployed 

in huge numbers for the purpose of gathering environmental 

data. Wireless Sensor Networks without a centralized 

control system are dense networks made up of sensor nodes 

(WSN). It is possible to position sensor nodes in a certain 

manner in the field. It is challenging to manage connection 

and identify faults in an unstructured Wireless Sensor 

Network (WSN) since there are so many nodes. Wireless 

Sensor Networks (WSNs) that have been preplanned are 

known as structured WSNs (SSN). Because there are fewer 

nodes in a Structured WSN network, upkeep and 

administration expenses are cheaper. Some nodes may be 

deployed because nodes are put in certain areas to give 

coverage, whereas ad hoc deployment might have 

uncovered parts. ad hoc deployments. 

IV PROPOSED MODIFICATION IN LEACH 

The primary function of a WSN is to collect and 

transmit data to a remote BS where it is processed and 

analyzed further. In order to extend the lifespan of a WSN, 

it is critical to get data from it in an energy efficient way. 

An proper routing protocol must be used to guarantee that 

data is efficiently sent over the network. At regular 

intervals, sensors and transmitters of application sensor 

nodes will turn on and perceive the surroundings, 

transmitting data of relevance. As a result, at regular 

intervals, they provide a picture of key properties. When an 

event occurs that causes a quick and severe change in the 

value of a detected property, sensor nodes of the latter kind 

respond instantly. 

All chosen cluster heads will be evenly dispersed around 

the network, thanks to the EE-LEACH (Energy Efficient 

LEACH) routing mechanism. Because of this, there is no 

chance that the whole network of cluster-heads will be 

localized in any one location. The proposed EE-LEACH 



protocol's performance is primarily tested using the 

following metrics:  

1: Let Ni orNj denote a common node  

2: S(Ni) = (N1, N2 ........Nn) denote the set of n nodes  

3: E(Ni) denote energy in a node  

4: Nxyz denote node location  

5: Ci denote a cluster ID  

6: CH(Ni) denote a cluster head node.  

7: dij denote distance measured from node Ni to Nj  

8: thresh (Ni) denote the threshold value of node Ni      

    Initialization  

9: Create node Ni  

10: Set node position Nxyz Clusters formation  

11: Divide the sensor field into equal sub-region Ri 

12: Select CH from the each sub-region Ri based on threshold  

     value.  

13: if Ni �Ri&& thresh(Ni) < T hreshold&&hasnotbeenC H  

     yet then  

14: Ni = CH (Ni) for sub-region Ri  

15: else  

16: Ni =Nj (normal node)  

17: end if Send Data to Base station 

18: CH(Ni) sends data to Base station Repeat the steps 12 to   

     18 for different rounds End of algorithm The sensor field is  

     divided into equal sub region as shown in Figure 2 for 200  

     nodes. 
Average Consumption of energy: At regular intervals, 

the average power consumption of the sensor nodes is 

calculated. 

V. BLOCK DIAGRAM 

    

Fig 1.Block Diasgram of Proposed system 

All of the wireless sensor nodes in a WSN are low 

cost, low-power, and versatile. In addition to sensing, 

these nodes can also compute. Sensor nodes may be 

homogenous or heterogeneous in design and 

implementation because to their limited memory and 

resources. 

Random nodes are used in wireless sensor 

networks[2]. Temperature, pressure, light, and many 

other factors may be measured by these nodes. 

Data is forwarded to the remainder of the network's 

nodes after being processed. In addition to 

environmental monitoring, military applications, and 

ecological applications, wireless sensor networks have 

many other applications. Routing in WSN is 

complicated due to the intrinsic features of the network. 

Because of the large number of sensor nodes and the 

accompanying difficulties in maintaining IDs, WSN 

cannot make use of a global addressing system.... 

Communication in a WSN consumes more power than 

sensing and processing. The network's life expectancy 

must be increased. Wireless sensor networks require a 

lot of energy, thus one node is designated as the cluster 

head to gather data from the sensor nodes and relay it 

back to the base station[3, 4]. There are seven tiers in 

the WSN protocol stack. Layers utilize different 

amounts of power depending on what sort of layer they 

are. Routers are responsible for the vast bulk of the 

network's energy consumption. Use of existing 

resources is crucial in order to prolong the network's 

lifetime [4]. WSNs may run more effectively and live 

longer if they are constructed with an energy-efficient 

routing scheme. 

To reduce energy consumption and increase network 

lifespan, many protocols are being considered. Routing 

protocols in WSN may be classified as "flat," 

"hierarchical," or "location-based"[5]. When compared 

to other routing protocols, hierarchical routing protocols 

may dramatically reduce power use. This cluster-based 

routing algorithm employs a hierarchical layering 

structure. When it comes to cost-effective routing, 

clustering is a well-known method. It's a technique for 

arranging the nodes in a network such that specified jobs 

may be completed more efficiently. In each cluster, 

there will be a "cluster head," who will be responsible 

for directing all of the data. 

Data is transferred between and within clusters 

through routing. Energy savings are a fundamental 

objective of hierarchical routing protocols[6]. Using this 

routing architecture has a boatload of advantages. This 

may be done in a number of ways and at a variety of 

levels depending on the work at hand. Simplifying 

routing tables may improve their stability. 

Results  
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Figure 1: Average energy consumption comparisons (100nodes) 
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Figure 2.Average energy consumption comparisons (200 node 

Conclusion 

If an event occurs that significantly alters the value 

of a detected property, WSN sensor nodes respond 

instantly. Over the Internet, the intended EE is 

dispersed. As a result, no one node in the network can 

clusteR Proposed in this study are novel clustering 

protocols that seek to minimize energy consumption and 

extend the lifetime of WSNs. EE-LEACH The IEE-

LEACH protocol's threshold has four new parameters 

compared to other routing protocols: starting energy, 

residual energy, total network energy, and average 

network power. Using this approach, the network's life 

expectancy may be significantly increased.. In addition, 

optimizing the number and distribution of CHs in the 

suggested procedure may minimize energy usage. 

Cluster formation does not occur on nodes that are 

closer to the base station, which is another factor to 

consider (BS). In order to transmit data, the suggested 

protocol leverages a wide range of communication 

mechanisms. As a result, the suggested technology 

lowers communication costs while also extending the 

useful life of the network. This new protocol is more 

dependable and energy-efficient than other protocols, 

according to simulation data. An efficient-energy-aware 

routing protocol is mandatory for data gathering. All the 

sensor nodes have similar significance and equal 

capabilities. This motivates the need for improving the 

lifetime of the sensor nodes and sensor network. The 

objective of the proposed EE-LEACH Protocol is to 

reduce the energy consumption and increase the network 

longevity. Here, Gaussian distribution model is used for 

effective coverage of the sensing network area. Also, 

conditional probability theorem is used for node 

aggregation 

REFERENCES 

 
. 1.Y-h Zhu, W W-d, J Pan, T Y-p, An energy-efficient data 

gathering algorithm to prolong lifetime of wireless sensor 

networks. Comput. Commun. 33, 639–647 (2010)  

2. S Gao, H Zhang, SK Das, Efficient data collection in wireless 

sensor networks with path-constrained mobile sinks. IEEE Trans. 

Mob. Comput. 10, 592–608 (2011)  

3. MH Anisi, AH Abdullah, SA Razak, Energy-efficient data 

collection in wireless sensor networks. Wirel. Sens. Netw. 3, 329 

(2011)  

4. Y-F Chen, X-G Fan, B Xu, Cluster head optimization strategy 

for WSN based on LEACH. Comput Eng. 22, 026 (2011)  

5. D Guo, L Xu, LEACH Clustering Routing Protocol for WSN, 

in Proceedings of the International Conference on Information 

Engineering and Applications (IEA) 2012. vol. 219, ed. by Z 

Zhong (Springer, London, 2013), pp. 153–160  

6. Y Yao, Q Cao, AV Vasilakos, EDAL: an energy-efficient, 

delay-aware, and lifetime-balancing data collection protocol for 

wireless sensor networks, in 2013 IEEE 10th International 

Conference on Mobile Ad-Hoc and Sensor Systems (MASS), 

(China, 2013), pp. 182-190 

 7. K Han, J Luo, Y Liu, AV Vasilakos, Algorithm design for data 

communications in duty-cycled wireless sensor networks: a 

survey. IEEE Commun. Mag. 51, 107–113 (2013) 

 8. L Xiang, J Luo, A Vasilakos, Compressed data aggregation for 

energy efficient wireless sensor networks, in 2011 8th Annual 

IEEE Communications Society Conference on Sensor, Mesh and 

Ad Hoc Communications and Networks (SECON), (Seattle, 

2011), pp. 46-54 

 9. N Chilamkurti, S Zeadally, A Vasilakos, V Sharma, Cross-

layer support for energy efficient routing in wireless sensor 

networks. J. Sens. 2009, 1–9 (2009)  

10. G Wei, Y Ling, B Guo, B Xiao, AV Vasilakos, Prediction-

based data aggregation in wireless sensor networks: combining 

grey model and Kalman filter. Comput Commun. 34, 793–802 

(2011)  

11. X-Y Liu, Y Zhu, L Kong, C Liu, Y Gu, AV Vasilakos, et al., 

CDC: compressive data collection for wireless sensor networks.  



12. D Kumar, TC Aseri, R Patel, EECDA: energy efficient 

clustering and data aggregation protocol for heterogeneous 

wireless sensor networks. Int. J. Comput. Commun. Control 6, 

113–124 (2011)  

13. D Wei, Y Jin, S Vural, K Moessner, R Tafazolli, An energy-

efficient clustering solution for wireless sensor networks. Wirel. 

Commun. IEEE Transac. 10, 3973–3983 (2011)  

14. X Min, S Wei-Ren, J Chang-Jiang, Z Ying, Energy efficient 

clustering algorithm for maximizing lifetime of wireless sensor 

networks. AEU-Int J. Electron. Commun. 64, 289–298 (2010) 

 15. R Fengyuan, Z Jiao, H Tao, L Chuang, SKD Ren, EBRP: 

energy-balanced routing protocol for data gathering in wireless 

sensor networks. IEEE Transac. Parallel. Distrib. Syst. 22, 2108–

2125 (2011)  

16. D Karaboga, S Okdem, C Ozturk, Cluster based wireless 

sensor network routing using artificial bee colony algorithm. 

Wirel. Netw. 18, 847–860 (2012 

17. J Yuea, W Zhang, W Xiao, D Tang, J Tang, Energy efficient 

and balanced cluster-based data aggregation algorithm for wireless 

sensor networks. Procedia. Eng. 29, 2009–2015 (2012)  

18. RR Rout, SK Ghosh, Adaptive data aggregation and energy 

efficiency using network coding in a clustered wireless sensor 

network: an analytical approach. Comput. Commun. 40, 65–75 

(2014). 3/1  

19. L Hui, H Uster, Exact and heuristic algorithms for data-

gathering clusterbased wireless sensor network design problem. 

Netw. IEEE/ACM Transac 22, 903–916 (2014)  

20. BS Mathapati, SR Patil, VD Mytri, Energy efficient reliable 

data aggregation technique for wireless sensor networks, in 2012 

International Conference on Computing Sciences (ICCS), 

(Reykjavík, Iceland, 2012), pp. 153 

21. JP Sheu, PK Sahoo, CH Su, WK Hu, Efficient path planning 

and data gathering protocols for the wireless sensor network. 

Comput. Commun. 33, 398–408 (2010). 2/26 

22. D Ebrahimi, C Assi, Compressive data gathering using random 

projection for energy efficient wireless sensor networks. Ad Hoc 

Netw. 16, 105–119 (2014) 

23. JK Min, CW Chung, EDGES: Efficient data gathering in 

sensor networks using temporal and spatial correlations. J. Syst. 

Softw. 83, 271–282 (2010).  

24. W Jin, T Shaojie, Y Baocai, L Xiang-Yang, Data gathering in 

wireless sensor networks through intelligent compressive sensing, 

in 2012 Proceedings IEEE INFOCOM, (Toronto, Canada), pp. 

603-611, 2012 

 25. Y Song, L Liu, H Ma, AV Vasilako, A biology-based 

algorithm to minimal exposure problem of wireless sensor 

networks. IEEE Trans. Netw. Serv. Manag. 11, 417–430 (2014)  

26. L Liu, Y Song, H Zhang, H Ma, A Vasilakos, Physarum 

optimization: a biology-inspired algorithm for the Steiner tree 

problem in networks. IEEE Trans. Comput. 64(3), 819–832 (2013)  

27. P Li, S Guo, S Yu, AV Vasilakos, CodePipe: an opportunistic 

feeding and routing protocol for reliable multicast with pipelined 

network coding, in 2012 Proceedings IEEE INFOCOM, (2012), 

pp. 100-108.  

28. Y Zeng, K Xiang, D Li, A Vasilakos, Directional routing and 

scheduling for green vehicular delay tolerant networks. Wire. Net. 

19, 161–173 (2013). /02/01 2013 


