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Abstract: Wireless Sensor Networks (WSNs) can be characterized as a self-designed and 

framework less wireless networks to screen physical or ecological conditions, like temperature, 

sound, vibration, pressing factor, movement or poisons and to helpfully go their information 

through the network to a primary area or sink where the information can be noticed and 

dissected. A sink or base station behaves like an interface among clients and the network. As 

these networks and the volume of data they handle develop, they devour an inexorably weighty 

measure of power, some of which goes to powering the framework as it should, however quite 

a bit of which is lost as warmth because of energy inefficiency. The bring down this proportion 

is, the more energy-productive the transmission. This paper discusses the energy efficiency 

improving algorithms in the wireless sensor networks.  

Keywords–Wireless Sensor Networks, Energy Efficient Algorithms, Nodes, Cluster Heads. 

1. Introduction 

A wireless sensor network (WSN) is a framework intended to distantly screen and control a 

particular marvel or occasion. WSNs are generally utilized in horticulture to screen ecological 

conditions and control water system. The WSN enjoys the accompanying upper hands over 

conventional independent sensors and regulators. [1] 

 

• Site particularity: Sensors can be situated near creation fields.  

 

• Target particularity: Network nodes can be modified to screen just the factors of interest, 

diminishing the quantity of sensors conveyed and the expense of the network.  

 

• High spatial resolution: Multiple nodes can be utilized to expand the quantity of sensors 

and regulators per unit area. [1] 
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WSNs comprise of nodes, routers, and a gateway. There are two kinds of nodes: sensor nodes 

(SNs) and actuator nodes (ANs). Routers are utilized to expand the correspondence go or evade 

a hindrance. The passage is the device that permits the administration (control) of the network 

and totals the data got from the nodes to send ongoing or close to continuous information to a 

client stage.[2] 

Be that as it may, WSN experiences broad requirements like restricted memory, minimal 

computational capacity, not battery-powered and restricted battery, security and set up a 

worldwide tending to for all sensor nodes. Energy-efficiency is a sensitive issue of sensor nodes 

that have expected to run without care for quite a while. Moreover, energy utilization relies 

upon the application prerequisites. Besides, it is here and there sent in an unfriendly climate 

where an individual can't be supplanted or re-energize batteries of sensor nodes. [2] 

 

 
 

Fig 1 Wireless Sensor Networks 

 

Along these lines, Batteries assume the primary part in WSN, it's the marker of the lifetime. 

In Wireless network, the majority of the energy is burned-through during the time spent 

information transmission. Subsequently, the energy efficiency routing protocols are 

required.[2] 

 

2. Energy Efficiency in WSN 

Nonetheless, WSN experiences broad requirements like restricted memory, minimal 

computational capacity, not battery-powered and restricted battery, security and set up a 

worldwide tending to for all sensor nodes. Energy-efficiency is a sensitive issue of sensor nodes 

that have expected to run without care for quite a while. Furthermore, energy utilization relies 

upon the application necessities. Besides, it is in some cases sent in a threatening climate where 

an individual can't be supplanted or re-energize batteries of sensor nodes.  

 

Thus, Batteries assume the fundamental part in WSN, it's the marker of the lifetime. In Wireless 

network, the majority of the energy is burned-through during the time spent information 

transmission. In this manner, the energy efficiency routing protocols are required. [3] 
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2.1LEACH 

Low Energy Adaptive Clustering Hierarchy (LEACH) protocol is a TDMA based MAC 

protocol. The chief point of this protocol is to work on the life expectancy of wireless sensor 

networks by lowering the energy utilization needed to make and keep up with Cluster Heads.  

 

The calculation for LEACH protocol is as follows:  

 

The primary period of LEACH is Set-up stage and it has three central advances. [4] 

 

1. Cluster Head promotion  

 

2. Cluster arrangement  

 

3. Production of Transmission Schedule  

 

During the initial step cluster head sends the ad bundle to illuminate the cluster nodes that they 

have become a cluster head. In the subsequent advance, the non-cluster head nodes get the 

cluster head notice and afterward send join solicitation to the cluster head illuminating that they 

are the individuals from the cluster under that cluster head.[4] 

 

Research on Improving Energy Efficiency using LEACH  

 

A. Bharti et.al [5] proposed improved energy effective Leach (EEE-LEACH) routing 

calculation lessens the energy utilization in the network by utilizing MIMO innovation and a 

most brief way calculation which gives the most limited way to information transmission in 

blurring channel. The near investigation of network lifetime and energy efficiency as far as 

LND, HND and FND of EEE-LEACH calculation shows improvement by 24.30%, 44.24% 

and 44.31% when contrasted with EE-LEACH-MIMO. The reenactment results have 

demonstrated that EEE-LEACH calculation is more energy proficient than EE-LEACH-

MIMO.  

 

S. R. Kumar and A. Umamakeswari [6] paper proposes a conventional determination 

based interruption identification model to be specific SSLEACH to counter the sinkhole 

assault. The proposed SSLEACH system is mimicked in NS2 and the outcomes show that 

SSLEACH beats the notable existing plans MS-LEACH and S-LEACH as far as execution 

measurements like energy utilization, bundle conveyance rate, normalized overhead and 

residual energy.  

 

A. Razaque et. al [7] Wireless Sensor Network (WSN) are of central importance since they 

are answerable for keeping up with the courses in the network, information sending, and 

guaranteeing dependable multi-bounce correspondence. The principle prerequisite of a 

wireless sensor network is to drag out network energy efficiency and lifetime. Analysts have 

created protocols Low Energy Adaptive Clustering Hierarchy (LEACH) and Power-Efficient 

Gathering in Sensor Information Systems (PEGASIS) for lessening energy utilization in the 
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network. Be that as it may, the current routing protocols experience numerous deficiencies 

concerning energy and power utilization. Drain includes the dynamicity yet has impediments 

because of its cluster-based engineering, while PEGASIS beats the limits of LEACH however 

needs dynamicity. In this paper, creators present PEGASIS-LEACH (P-LEACH), a close to 

ideal cluster-based chain protocol that is an improvement over PEGASIS and LEACH both. 

This protocol utilizes an energy-effective routing calculation to move the information in WSN. 

To approve the energy viability of P-LEACH, we reenact the presentation utilizing Network 

Simulator (NS2) and MATLAB.  

 

K. Amirthalingam and Anuratha [8] The customary LEACH protocol is considered for 

the exploration and in this work the Improved LEACH is presented as an energy proficient 

Cluster Head (CH) determination thinking about the energy and distance as boundaries. The 

likelihood work is adjusted with the energy and distance measurements to pick energy 

productive CH for information transmission. The reenactment result obviously gives that the 

CH chose in Improved LEACH is noticeable preferable plan over the LEACH protocol. The 

amount of alive nodes is additionally very improved and convey a total the clustering system 

in a quick way when contrast with the past clustering measures in WSN.  

 

A. M. Bongale et. al [9] In this paper EiP-LEACH (Energy affected Probability based 

LEACH) protocol is proposed which is an upgraded variant of LEACH protocol that is 

impacted by the energy boundary for CH choice. EiP-LEACH helps in choosing the better CH 

nodes and consequently contributes towards network life prolongation. EiP-LEACH is 

contrasted and essential LEACH as far as number of alive nodes, normal energy exhaustion, 

First Node Dead (FND) and Last Node Dead (LND) and found that EiP-LEACH is far superior.  

 

S. Gupta and N. Marriwala [10] This paper suggests an alternate gathering technique 

named as Improved Distance Energy based LEACH (IDE-LEACH) protocol dependent on 

energy and distance for homogeneous and heterogeneous WSN. IDE-LEACH utilizes the 

suffering energy of the nodes and a spread of nodes from the sink node. The proposed strategy 

expands the relentlessness, life expectancy of the network and recreation result shows that the 

IDE-LEACH is better than the LEACH.  

 

M. U. Harun Al Rasyid et. al [11] LEACH parcel geography (LEACH-PT) is proposed in 

this paper. In LEACH-PT, cluster head (CH) is picked by the base station (BS). It can ensure 

the quantity of clusters shaped is fixed on each round. Likewise, this activity will likewise limit 

the weight of energy utilization at every node, coming about network lifetime better than 

LEACH. What's more, the appropriation node is done uniformly to the particular arrangements 

than the current arbitrary geography on LEACH. It's anything but a significant spotlight on the 

LEACH-PT calculation. The aftereffect of the reenactment utilizing network test system 2 

shows that LEACH-PT has critical better execution in term of nodes lifetime than that of 

LEACH.  

 

T. A. Chit and K. T. Zar [12] this paper proposes the lifetime improvement of wireless 

sensor network (WSN) utilizing residual energy and distance to base station (BS) boundaries 
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on LEACH protocol and the proposed protocol is named as RED\_LEACH. To drag out the 

network life in WSNs, RED\_LEACH utilizes two boundaries: remaining energy in every node 

and distance to base station in heads of clusters determination and its outcomes is contrasted 

and the consequences of unique LEACH as far as amount of energy of nodes against round and 

the quantity of dead nodes against round.  

 

N. Us Sama et.al [13] Due to the energy asset limitation, the sensor nodes empty out their 

power. Subsequently the routing component among nodes and sink need to think about the 

reasonable energy usage. Low-Energy Adaptive Clustering Hierarchy (LEACH) consider 

direct information correspondence from source cluster head to sink, which results unequal 

energy utilization of cluster heads CHs and prompts routing openings in the network. For 

adjusted energy utilization and most extreme network lifetime an Energy proficient Least Edge 

Computation routing protocol (ELEC) is proposed in writing. The reenactment results show 

better execution of ELEC when contrasted with LEACH. Thusly, an energy-productive least 

edge calculation multi-bounce clustering LEACH (ELEC-LEACH) is proposed, where the 

LEACH routing protocol is altered by blending the ELEC multi-jump routing protocol with it. 

Reenactment results demonstrate that ELEC-LEACH upgrade lifetime, residual energy, 

decrease the level of node disappointment and bundle drop when contrasted with MR-LEACH. 

The outcome shows that the ELEC-LEACH routing protocol nearly duplicates the network 

lifetime, likewise only 9% of all out energy left waste. 

 

2.2Genetic Algorithm 

Genetic algorithms are regularly used to produce high-quality answers for advancement and 

search issues by depending on organically roused administrators like mutation, crossover and 

selection. Genetic algorithm is utilized to augment the lifetime of the network through adjusts. 

The strategy has 2 stages which are Set-up and Steady-state stage. In the set-up stage, the 

clusters are made and are not changed all through the network. The clusters are not reproduced 

for each round. Genetic algorithms (GAs) give a grounded system to carrying out man-made 

brainpower undertakings like characterization, learning, and enhancement. GAs are notable for 

their amazing consensus and flexibility and have been applied in a wide assortment of settings 

in wireless networks. [14] 

 

Research on Improving Energy Efficiency using Genetic Algorithm 

 

S. Duan et. al [14] In request to defeat the untimely, upgrade the looking through capacity, 

further develop the intermingling speed, this paper propose a calamitous genuine coded 

tumultuous quantum-propelled genetic algorithm (CRCQGA), in multimodal work test, this 

algorithm is the test outcome is acceptable; and the algorithm is applied to numerous to one 

transmission method of WSN (Wireless Sensor Network) TDMA (Time Division Multiple 

Access) time allotment assignment streamlining, reenactment results show that CRCQGA and 

genuine coded quantum genetic algorithm (RCQGA), insect state algorithm (ACA) contrasted 

and highest precision, assembly speed is the quickest.  
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Š. Bojan and Z. Nikola [15] In this paper creators present a strategy for minimization of 

energy utilization during bundle sending technique in wireless sensor networks using genetic 

algorithm. The proposed arrangement relies upon cautious perception of the enhancement 

space and complete customization of genetic algorithm to suit the particular sort of energy 

work. Thusly, energy least can be found with more than 99.9% accuracy with extra 

minimization of mistake or memory space or CPU utilization, simultaneously, as displayed in 

this paper.  

 

Wei Qu and Mengmeng Yang [16] received the elitist work to work on the speed of 

streamlining; It presented no-no and planned the plan of utilizing chromosome format as no-

no object and set up looking through area base on the layout to accomplish the viable 

neighborhood search, which can work on the capacity of worldwide improvement. 

Reproduction and examination showed that untimely assembly of genetic algorithm can be 

restrained successfully and worldwide improvement can be gotten to in a more prominent 

degree, and the energy utilization of nodes was decreased and the lifetime of network was 

delayed adequately.  

 

Hongxia Miao et.al [17] Based on LEACH Protocol, a further developed LEACH Protocol 

(LEACH-H) is proposed dependent on Genetic Algorithm (GA) in this paper. The weight 

upsides of the three impacting factors- - the current residual energy of nodes, the quantity of 

the neighbor nodes and the distance among nodes and base station are utilized as its 

enhancement variable. The greatest lifetime of the first and half of the nodes is utilized as the 

advancement objective. At long last, the LEACH protocol prior and then afterward 

improvement are applied to the pre-assembled substation. The sensor nodes are utilized to 

gather gear working boundaries and substation ecological boundaries. Filter H and LEACH 

protocol are utilized independently for information communicating. The reenactment results 

show that the lifetime of the first and half of the nodes of LEACH-H protocol is longer than 

the first LEACH protocol, and the exhibition of the network is improved.  

 

R. Sujee and K. E. Kannammal [18] paper analyzes the presentation of LEACH, Genetic-

LEACH and Inter cluster Communication in LEACH. Here, first broke down the fundamental 

tasks associated with LEACH and afterward it is enhanced utilizing Genetic Algorithm (GA) 

to broaden the existence season of WSN. At last these outcomes are contrasted and LEACH 

which uses entomb cluster correspondence to arrive at sink rather than direct correspondence. 

First arrangement of Simulation results utilizing MATLAB shows that the Genetic LEACH 

expands the living season of the WSN contrasted and LEACH, and furthermore second 

arrangement of results shows that the entomb cluster correspondence in LEACH decreases 

energy utilization by the nodes altogether and the living time of WSN is expanded contrasted 

and LEACH and with Genetic LEACH.  

 

K. S. Praveena et. al. [19] Wireless Sensor Networks are the wireless networks which 

contain spatially dotted self-ruling devices (sensors) to screen the states of being and ecological 

boundaries. Power utilization, equipment breaking down and ecological conditions brings 

about the disappointment of nodes in Wireless Sensor Networks. Flaw disparity is the serious 
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issue in WSNs. This paper gives the benefits of PSO algorithm over GA (Genetic Algorithm) 

by looking at the boundaries utilizing Network Simulator adaptation 2. This will supplant the 

sensor node with more reused routing ways likewise builds the quantity of dynamic nodes. 

Decrease the pace of information misfortune with diminished energy utilization.  

 

A. S. Hampiholi and B. P. Vijaya Kumar [20] creators proposed a changed GA called as 

MEGA (Maximum Enhanced Genetic Algorithm) utilizing Local Search instrument alongside 

Sleep-Wake up system. It streamlines the Wireless Sensor Network with the end goal that the 

energy protection and augmentation of network lifetime happens progressively, by thinking 

about the correspondence imperatives and energy utilization of sensors during their activity 

and correspondence. We contrast our proposed MEGA protocol and a couple existing routing 

protocols to check its efficiency as far as routing execution and energy utilization. 

Advancement and execution examination of specially appointed networking protocols is 

acknowledged utilizing programming based recreation apparatuses and execution of the 

framework is assessed for various networking situation and states of WSN with further 

developed energy saving and routing efficiency.  

 

N. Garg and S. Saxena [21] Wireless sensor networks contains different sensor nodes. Each 

node has little resources to the extent power, and data transfer capacity. In hierarchal clustering 

of sensors in wireless sensor networks, type-2 fuzzy logic with three boundaries (remaining 

energy, distance, fixation) is utilized for cluster head selection. Different various leveled based 

routing protocols are there to course the traffic from source to the objective. This kind of 

protocol partitions the network into little clusters and constructs a hierarchy of nodes. 

Accordingly, a genetic algorithm is proposed by taking same boundaries to further develop 

lifetime of the network. An examination between type-2 fuzzy logic and genetic algorithm, 

individually, is made. Different execution boundaries, for example, alive node tally, dead node 

check and residual energy has been assessed dependent on these boundaries. There is an 

improvement in the event of genetic based methodology when contrasted with type-2 fuzzy 

based selection approach and correlation has been done on various network geographies. One 

with irregular geography and second by taking fixed geography.  

 

M. Dhami, V. Garg and N. S. Randhawa [22] creators proposed an energy effective 

genetic algorithm based methodology with the idea of Virtual Grid based Dynamic Routes 

Adjustment (VGDRA) which upgrades the general exhibition of wireless sensor networks. The 

proposed approach has better energy efficiency as contrast with LEACH since it is dynamic 

methodology not static, adjusted the heap and improvement makes more possibility of better 

outcome in less number of circles that are unrealistic in different strategies. The reproduction 

consequence of the proposed approach is done in MATLAB. 

 

3. Conclusion 

WSN nodes are small and battery powered devices. Hence, energy efficient data aggregation 

method which maximizes the network lifetime is the paramount importance. The reasons of 



Webology (ISSN: 1735-188X) 
Volume 18, Number 6, 2021 

 

 

2461                                                                http://www.webology.org 

 

energy waste in WSNs, energy efficient protocols required to work on  data reduction, control 

reduction, energy efficient routing, duty cycling and topology control. 
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