
ISSN (O) 2321-2004, ISSN (P) 2321-5526 IJIREEICE 

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering 

Impact Factor 7.047Vol. 10, Issue 3, March 2022 

DOI:  10.17148/IJIREEICE.2022.10314 

© IJIREEICE              This work is licensed under a Creative Commons Attribution 4.0 International License                86 

Review On Design and Implementation of 

Adaptive Hierarchical Cluster based energy 

efficient leach Protocol Using Multihop in 

Wireless sensor network 

Ms.Smita Shahane1, Prof. Rohini Pocchi2 

MTech Student, Department of Electronics and Communications Engineering, Tulsiramji Gaikwad Patil College of 

Engineering & Technology, Nagpur1 

Guide & Asst.Professor, Department of Electronics and Communications Engineering, Tulsiramji Gaikwad Patil 

College of Engineering & Technology, Nagpur2 

Abstract: Software, firmware, chip level engineering, hardware, and electric pulses all play a role in networking 

engineering. The entire networking concept is divided into multiple layers to make it easier to engineer networks. Each 

layer performs a distinct function and is unaffected by the actions of the other layers. Nearly every networking task relies 

on one or more of these layers in some way. Data is shared between layers, and the only things they rely on one another 

for are input and output. Using a small number of low-force and low-effort network sensors, the WSN collects data, 

measures it, and sends it to a base station (BS) via the group leaders in order to identify the climate (CH). The CH collects 

the sensor data and sends it to the base station for further analysis. In WSN, a major problem is the energy consumption 

of hubs close to the BS, which results in an energy-elimination problem. LEACH (Low Energy Adaptive Clustering 

Hierarchy) was used in this study to determine the energy issue in WSNs by ensuring a balance between energy utilisation 

and delay. In order to reduce the energy consumption of remote sensor organisations, various levels guiding conventions 

play an important role (WSNs). As an application-explicit convention design for WSNs, LEACH was proposed. 

However, the LEACH convention will increase the organization's energy consumption even if the appropriation of the 

CHs is not taken into account in the turn premise. We suggest a new steering convention to increase the WSN's energy 

efficiency.  
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1. INTRODUCTION 

"The internet" is a term for a network of networks, or a collection of networks. It's the world's most extensive network 

of its type. It is possible to connect all WANs to the internet, as well as to LANs and home networks, via the internet. 

TCP/IP is the protocol suite used by the Internet, and IP is used as the addressing protocol. Internet Protocol version 4 

(IPv4) is widely used today. Due to a lack of   

available IPv4 address spaces, an IPv6 transition is being implemented gradually. Information Communication may be 

affected by (WSN) as a communication platform in the future. WSN has long been the subject of serious research due to 

its applicability in a wide range of human endeavours. Sensor hubs, which are small, free gadgets, are used to shape an 

organisation in WSNs. Using a remote connection, the WSN hubs can detect, measure, or send information about the 

local climate to a central unit for further preparations.  

Interest in wireless sensor networks (WSN) has grown from military to public, ground and space applications. WSN's 

popularity has risen due to the advancements in MEMS and remote exchanges. Wireless Sensor Networks (WSNs) have 

recently become a fascinating area of study; a WSN is made up of a number of sensor hubs (remote) that work together 

to build a sensor field and a sink. Many hubs, low force rating, and short-distance correspondence limit WSN's serious 

problems. Using these hubs, remote sensors can be used to monitor normal events and natural changes, as well as traffic 
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developments, control security, and monitor military solicitation.. As a result of these applications, it is necessary for the 

sensor organisations to be highly reliable. To achieve this, ongoing investigations have focused on heterogeneous WSNs.  

Individuals from a group can choose a group head (CH) or the organisation designer can pre-assign one to each collection 

of sensor hubs in order to achieve organisational adaptability. In addition, any sensor that is more expensive in terms of 

resources can serve as the CH. Bundling has numerous advantages, but the most important one is the ability to create a 

more efficient and effective relationship..  

It's also a procedure that extends the battery life of the sensors and improves the organization's ability to function.  

A typical wireless sensor network (WSN) consists of a large number of sensor nodes (SNs) that have a limited amount 

of energy available. In order to monitor and detect applications, WSNs are deployed at random in a specific area and 

transmit information to the base station (BS).  

Because of their wide range of uses in fields like forest fire detection, military surveillance, and even human health 

monitoring, these sensors have piqued the curiosity of researchers in recent years.  

Because WSNs are typically deployed in hazardous environments, it is extremely difficult to recharge or replace the 

batteries of the SNs.  

Additionally, the network's manual operation presents some difficulties for WSN applications.  

When designing protocols and hardware architectures for SNs, researchers should focus on making the most of the battery 

power they have available. The sensor network can be made more energy efficient by using a variety of routing protocols.  

WSNs' lifespans can be extended by using a novel improved energy-efficient LEACH (IEE-LEACH) routing protocol, 

which we have developed. Nodes' initial energy, their residual energy, total network energy, and network's average energy 

are all considered in the proposed protocol's threshold setting. In the proposed IEE-LEACH protocol, the node that is 

closer to the BS than the CH is excluded from the clustering process. It is thus able to balance the energy load and 

minimise energy consumption. In addition, the proposed IEE-LEACH protocol compares the energy consumption of 

single hop and multi-hop communication modes during the data transmission phase. The mode of communication that 

uses the least amount of energy will be used. Therefore, the proposed method reduces the overall cost of communication 

and significantly improves the network's life expectancy. The proposed IEE-LEACH represents the quantities of the ideal 

CHs and excludes hubs that are closer to the base station (BS) from participating in the bunch arrangement in order to 

achieve good execution in terms of reducing sensor energy consumption. It also uses a new limit to select sensor hubs 

from among the sensor hubs, and uses a combination of single-jump and mixed correspondence correspondences to 

further improve the energy efficiency of organisations. Results show that, compared to some current steering conventions, 

the proposed convention significantly reduces the energy consumption of WSNs. Sensor nodes (SNs) in wireless sensor 

networks (WSNs) typically have a limited amount of energy. Wi-Fi sensor networks are used to gather environmental 

data and transmit it to the base station (BS) for monitoring and detection purposes.  

A growing number of fields have turned to them for use in the last few years, such as forestry fire detection, military 

surveillance, and human health detection.  

Recharging or replacing the batteries of WSNs in hazardous environments is extremely difficult.  

As a result, WSNs face a number of challenges due to the difficulty of manually operating the network.  

As a remedy for these drawbacks, researchers should focus on the efficient use of SN battery energy when designing 

protocols and hardware architectures. For this reason, a number of different routing protocols have been proposed in 

order to improve the energy efficiency of the sensor network.  

We propose a novel improved energy-efficient LEACH (IEE-LEACH) routing protocol to overcome the drawbacks of 

conventional methods and extend the lifetime of WSNs. Nodes' initial energy, their residual energy, total network energy, 

and network's average energy are all included in the proposed protocol's threshold setting. IEE-LEACH proposes that 

https://ijireeice.com/


ISSN (O) 2321-2004, ISSN (P) 2321-5526 IJIREEICE 

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering 

Impact Factor 7.047Vol. 10, Issue 3, March 2022 

DOI:  10.17148/IJIREEICE.2022.10314 

© IJIREEICE              This work is licensed under a Creative Commons Attribution 4.0 International License                88 

nodes closer to the BS than the CH do not participate in cluster formation. It is possible to reduce energy consumption 

by using this protocol, which balances the energy load. IEE-LEACH compares the energy consumption of single hop and 

multi-hop data transmission modes in the proposed protocol. Energy-efficient modes of communication will be used. 

Consequently, this new approach reduces the overall cost of communication and significantly improves the network's life 

span  

II LITERATURE REVIEW  

In this order: Zhenpeng Pang; Wuxiong Zhang; Shenghu Wang WSNs use hierarchical routing protocols because of their 

high network stability and effective communication capabilities. Low-Energy Adaptive Clustering Hierarchy (LEACH) 

was the first hierarchical routing protocol, but it was inefficient because it didn't take node state into account. To improve 

LEACH, we have developed an energy efficient LEACH-based protocol. Current round cluster head selection is gauged 

by looking at the previous round's state, as well as the amount of lingering energy and the density of active nodes. When 

there are more dead nodes, the number of cluster heads decreases rapidly. This is fixed by modifying the protocol. WSN 

network lifetime can be extended and energy consumption reduced with the proposed protocol, according to simulation 

results.  

Mohamed Al-Quwaider; Seham Nasr  

Agricultural, factory, health care, and fire-tracking applications have all benefited from wireless sensor networks 

(WSNs). Wireless sensor networks (WSNs) have a wide range of advantages including low cost and small size. They are 

multifunctional, self-organized, and can be routed using WSN protocols. WSN, on the other hand, has some limitations, 

such as low battery life, a short lifespan, a large deployment area, and a high energy consumption for sensors, that make 

it unsuitable for some uses. To improve WSNs in terms of network life and data transmission time, we propose a new 

approach that reduces the packet delay time. Then, we compare the simulated results of the proposed algorithm with the 

results of the LEACH protocol with the parameters fixed. In terms of network lifetime, the proposed algorithm 

outperformed basic LEACH by 128.80 percent.  

 Anika Mansura, Micheal Drieberg and Azrina Abd Aziz,  

Due to its numerous real-world applications, Wireless Sensor Network (WSN) has recently received a lot of attention 

from researchers. Sensor nodes in WSNs collect data from the environment and send it to the sink. When selecting a 

cluster head, most routing protocols (RP) used the Low Energy Adaptive Clustering Hierarchy (LEACH) but did not take 

into account the battery's energy level (CH). In this paper, a multi-energy threshold-based routing protocol, called multi-

energy threshold LEACH, was proposed that provides different energy thresholds of battery energy level (METLEACH). 

The MET-LEACH selects CHs based on the remaining battery energy. It is possible to evaluate the proposed MET-

LEACH protocol's performance using the Castalia simulator by taking into account the first node (FND), half nodes 

(HND), the last node (LND), and packet reception ratio (PRR). According to simulation results, the performance of MET-

LEACH is significantly better than that of LEACH in terms of FND (112% to 290%), HND (76%) and LND (76%)..  

Anand Swarup; Shashank Shivam; and Anupkumar M Bongale.  

One of the active research areas is the design and development of energy-efficient routing protocols for Wireless Sensor 

Networks (WSNs). One of the most popular WSN routing protocols is the LEACH clusterbased routing protocol, which 

uses a low amount of energy.  

The drawbacks of LEACH include the ability to select a low-energy node as the Cluster Head (CH), as well as the non-

uniform distribution of CHs. EiP-LEACH (Energy influenced Probability based LEACH) is proposed in this paper as an 

improved version of LEACH that is influenced by the energy parameter used to select the CHs. Helps in choosing the 

best CH nodes and thus prolongs the network's lifespan. Based on the number of alive nodes, average energy depletion, 

First Node Dead (FND) and Last Node Dead (LND), EiP-LEACH is found to be far superior to the basic LEACH 

algorithm in these metrics...   

III SCOPE OF EXISTING SYSTEM 
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In recent years, wireless sensor networks (WSNs) have risen to the top of the list of most popular technologies. As 

wireless sensor network technology advances, the Wireless Sensor Network (WSN) can be used in a variety of settings. 

The WSN is made up of thousands of tiny sensors that are placed in a physical location to monitor an event of interest. 

To meet a common application task, WSNs can include a large number of devices capable of sensing, processing, and 

communicating physical phenomena. It is imperative that sensors in the immediate vicinity of an event are able to monitor 

and report back to the sink sensor node. There are many ways that a sink sensor node can connect to the outside world. 

A wireless sensor network (WSN) typically lacks any kind of infrastructure. In order to gather information about the 

environment, it utilises a large number of sensor nodes (ranging from a few tens to thousands. A dense network of sensor 

nodes constitutes an unstructured Wireless Sensor Network (WSN). Sensor nodes can be placed in the field in a particular 

way. There are many nodes in an unstructured Wireless Sensor Network (WSN), making it difficult to maintain the 

network, such as managing connectivity and detecting failures. An WSN that has been preplanned is called a structured 

Wireless Sensor Network (SSN). A Structured WSN network has the advantage of lower network maintenance and 

management costs because it has a smaller number of nodes. Some nodes can be deployed because nodes are placed in 

specific locations to provide coverage while ad hoc deployment can have uncovered regions.  

IV RESEARCH METHODOLOGY 

For wireless sensor networks, a variety of cluster-based routing protocols have been proposed. A node can be classified 

as either static or mobile, depending on where it's located. In the world of wireless sensor networks, the LEACH clustering 

protocol is well-known. Local clusters form spontaneously among the nodes in LEACH. Each node in homogeneous 

networks has the same starting energy. The procedure is broken up into multiple stages. To begin, a random number 

between 0 and 1 chosen by the CH must be less than or equal to a threshold value in order to select the CH from the 

organised clusters. The CH collects the data and sends it to the BS in the steady-state phase. However, the cluster 

formation is started in each round is not energy-efficient and also does not support mobility.. The LEACH-Mobile 

protocol extends the LEACH protocol's membership declaration to support sensor node mobility in WSN. When it comes 

to packet loss, the LEACH Mobile outperforms the LEACH. However, membership must be declared. LEACH-ME 

(LEACH-ME) proposes that the sensor node with the smallest mobility factor be elected as the cluster head in LEACH-

Mobile. Sensor node mobility is supported by CBR-Mobile, which dynamically reassigns timeslots based on sensor node 

movement and traffic. There are two owners for each time: the original owner and a backup owner. This allows 

CBRMobile to adapt to sensor node mobility and traffic conditions. When compared to the LEACH Mobile protocol, it 

significantly improves the packet delivery ratio. When calculating sensor node mobility, it does not need an extra time 

slot. So that BS can get their data more quickly. Mobile Wireless Sensor Network (MWSN) cluster heads are elected 

based on k density, residual energy, and mobility parameters, which are weighed in the selection process. CES After each 

round, a clusterhead election is held under the CES scheme. In addition, CES allows for the creation of balanced 2-

hopclusters whose size ranges between upper and lower thresholds.  

V. BLOCK DIAGRAM  

 
Fig 1.Block Diasgram of Proposed system 

Low-cost, low-power, multifunctional wireless sensor nodes make up a WSN. These nodes are capable of both sensing 

and computing. Because of their limited memory and limited resources, these sensor nodes can either be homogeneous 

or heterogeneous in their design and implementation.  
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Wireless sensor networks deploy nodes at random[2]. These nodes can gather data on a wide range of variables, including 

temperature, pressure, light, and many more.  

Once the data collected has been processed, it is sent on to the rest of the network's nodes. There are numerous uses for 

wireless sensor networks, including environmental monitoring, military applications, and ecological applications, to 

name a few. The inherent characteristics of WSN make routing a difficult task. WSN cannot use a global addressing 

scheme due to the high number of sensor nodes and the resulting difficulty in ID maintenance. When compared to sensing 

and processing, communication in a WSN uses more energy. It is imperative that the network's lifespan be lengthened. 

Having all nodes communicate with the base station directly consumes a lot of energy in wireless sensor networks, so 

one node is designated as the cluster head to collect data from the sensor nodes and send it back to the base station[3, 4]. 

WSN's protocol stack has seven levels. The amount of energy used by each layer will vary based on the type of layer it 

is. Routing operations consume the majority of the energy used by the network layer. To keep and extend the network's 

lifespan, efficient use of the available resources is critical[4]. When WSNs are designed with an energy-efficient routing 

strategy, they can operate more efficiently and last longer.  

There are a slew of protocols being proposed to help cut down on energy usage and extend the life of networks. To 

categorise routing protocols in WSN, we can say that they are either "flat," "hierarchical," or "location-based"[5]. 

Hierarchical routing protocol, on the other hand, can significantly reduce power consumption. Hierarchical layering in 

this cluster-based routing protocol. Clustering is a well-known technique for achieving cost-effective routing while also 

saving energy. It's a method for organising the nodes in a network in order to more effectively carry out specific tasks. 

The data will be routed through a cluster head, who will be assigned to each cluster.  

Inter- and intra-cluster routing is used to transfer data. The primary goal of hierarchical routing protocols is to reduce 

energy consumption by clustering[6]. There are a slew of benefits to using this routing design. Clustering can be done at 

a variety of levels, depending on the task at hand. Routing tables can be made more stable by simplifying them.  

CONCLUSION  

IEE-LEACH is a new clustering protocol proposed in this work that aims to reduce energy consumption and increase the 

lifespan of WSNs. Nodes' initial energy, residual energy, total network energy, and average network power are four new 

parameters in the IEELEACH protocol's threshold compared to existing routing protocols. The network's lifespan can be 

extended by using this mechanism. In addition, the proposed protocol can reduce energy consumption by optimising the 

number of CHs and their distributions. Another consideration is the fact that cluster formation does not take place on the 

nodes that are closer to the base station (BS). While the proposed protocol uses a variety of communication methods for 

data transmission, it does not use just one method. Therefore, the proposed method reduces the overall cost of 

communication and significantly improves the network's life expectancy. According to the simulation results, the 

proposed IEE-LEACH protocol is more reliable and energy-efficient than some existing protocols.  
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