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ABSTRACT : In recent years, a number of steering 

conventions have been put out to increase the robustness, 

fault tolerance, latency, robustness, and dependability of 

Wireless Sensor Networks (WSN).A crucial component of 

steering conventions is determining the WSN's vitality 

requirements and extending its lifespan. The traditional 

bunch-based directing conventions of least transmission-

vitality, direct transmission, multi-jump steering, static 

bunching, and direct transmission have all been proposed as 

ways to improve upon them. The most well-known WSN 

convention is Low-Energy Adaptive Clustering Hierarchy 

(LEACH), which is one of the group-based conventions. By 

incorporating a variety of LEACH components for both 

homogeneous and heterogeneous situations, we have 

attempted to expand the LEACH in this undertaking. We 

have proposed Hand Drain Stage 1 by introducing fit bunch 

head decision plan and particular sending force levels for 

Filter in homogeneous climate. However, a homogeneous 

environment's energy-saving plan is inappropriate for 

heterogeneous environments. Stable Political race 

Convention (SEP) is the component heterogeneous 

controlling show. To determine which hub has the most 

remaining power, SEP relies on weighted decision 

probabilities for each hub. Using a variety of approaches to 

correspondence (from CH to sink) for both advanced and 

common hubs, we propose Hand LEACH Phase 2. We 

demonstrate, through recreation, that Hand LEACH is more 

energy-efficient and outperforms LEACH in both 

homogeneous and heterogeneous settings in terms of system 

lifespan. 

Keywords: Data aggregation, Leach Protocol, 

Heterogeneous system, Dynamic cluster head rotation, and 

WSN. 

 

 

1. INTRODUCTION : 
In direct correspondence convention, every sensor hub sends 

its information straightforwardly to the base station. If the 

base station is far away, direct communication will require a 

lot of transmit power from each node. A "minimum-energy" 

routing protocol is the second of the conventional 

approaches we consider. Data is routed through intermediate 

nodes before reaching the base station in this protocol. As a 

result, in addition to sensing the environment, each node 

also serves as a router for other nodes. The way the routes 

are chosen in these protocols is different. 

Protocols for a homogeneous environment and protocols for 

a heterogeneous environment are the two main subgroups of 

cluster-based routing protocols. LEACH was one of the first 

routing protocols for clusters. It ensures that each node has 

an equal opportunity to become the cluster leader. Because 

hub energy is inconsistent, this works fantastically for 

homogenous organizations but not for heterogeneous ones. 

SEP drags out the lifetime of WSNs by embedding a level of 

heterogeneous hubs. Sensor nodes in different WSNs have 

varying capabilities, such as data computing power and 

sensing range. We can follow a variety of cluster selection 

schemes by adding these nodes. The cluster will be more 

stable and have a longer lifespan as a result of this. This plan 

relies upon current hub energy; every hub will be CH 

relying upon its leftover energy. Handling the enormous 

amount of information and getting it through each network 

node is another issue. To solve this problem, we need a good 

data aggregation method and an effective routing protocol 

with low routing overhead to conserve the sensing node's 

limited power. We seek to increase the LEACH protocol's 

useful life in both homogeneous and heterogeneous media 

by developing the HAND LEACH (Heterogeneous 

Distribution of Node Adaptive Cluster Head) [3]. It uses the 

idea of a threshold value and focuses on using less power for 

data aggregation. We will make use of distributed sensor 

nodes with the assistance of dynamic cluster head rotation. 

There are two sections to HAND LEACH: Phases one and 

two In order to consider the system to be homogeneous, we 

initially assume that all sensor nodes are at the alike energy 

level. The system becomes unstable when some of the nodes 

fail, and uniform routing protocols are unable to make use of 

the remaining energy. The field can be considered a 

heterogeneous system because the energy levels at the nodes 

will change over time. Additionally, we assume that all 

nodes are stable. 

 

 

2. RELATED WORK : 
Heinzelman, et.al. [ 10] presented Filter unified (Drain C), a 

convention that utilizes an incorporated grouping calculation 

and a similar consistent state convention as Filter. 

O. Younis et al. [1] proposed HEED (Hybrid Energy-

Efficient Distributed Clustering), which selects cluster heads 

periodically based on a combination of the node's residual 

energy and a secondary parameter like the node's degree or 

proximity to its neighbors. 

TN Qureshi and al., [ 2] Wireless sensor networks, also 

known as WSNs, are made up of a large number of sensor 

nodes that have limited power resources and send sensed 

data to the Base Station (BS), which needs a significant 
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amount of energy. For a variety of scenarios, numerous 

energy-saving routing protocols have been proposed. 

However, specific protocols are required for heterogeneous 

WSNs. The efficiency of the protocol decreases when the 

heterogeneity parameters are altered. Dispersed Energy-

Productive Grouping (DEEC), Created DEEC (DDEEC), 

Upgraded DEEC (EDEEC), and Limit DEEC (TDEEC) are 

first tested in a few unique circumstances that range from 

low even out heterogeneity to significant level 

heterogeneity. Throughput, stability, and network life time 

are all closely monitored by us. As far as life time, EDEEC 

and TDEEC perform superior in all heterogeneous situations 

with changeable heterogeneity; nonetheless, TDEEC 

performs best for the organization's steadiness time frame. 

However, DEEC and DDEEC's performance is significantly 

affected by modifying the network's heterogeneity 

parameters. 

SEP (Stable Political race Convention) was proposed by G. 

Smaragdakis, I. Matta, and A. Bestavros [9]. In accordance 

with this protocol, each sensor node in a heterogeneous two-

level hierarchical network chooses independently to be a 

cluster head based on how much energy it had when 

compared to other nodes. 

According to the likelihood of the ratio between the average 

and residual energy of the network, the distributed energy 

efficient clustering (DEEC) method put out by Li Qing and 

colleagues [11] chooses the cluster head. It performs better 

than other methods, according to simulations. 

Md. Solaiman Ali et al. proposed ALEACH (Advanced 

LEACH), a novel method that takes into account both the 

general probability and the probability of the current state. 

 [ 4]. 

Sajjanhar and co. 5] proposed the Distributive Energy 

Proficient Versatile Bunching (DEEAC) Convention, which 

is encountering spatiotemporal varieties in the rates at which 

information are accounted for across different districts. 

Based on its residual energy and hotness value, DEEAC 

selects a node to head the cluster. 

B. Elbhiri et al. presented SDEEC (Stochastic Distributed 

Energy-Efficient Clustering). 6]. SDEEC presents a decent 

and dynamic technique with a more compelling group head 

political decision likelihood. In addition, it uses a stochastic 

plan location to extend the lifespan of the business. As far as 

organization lifetime, reenactment results exhibit that this 

convention performs better compared to the Steady Political 

race Convention (SEP) and the Disseminated Energy-

Proficient Bunching (DEEC). 

The energy-efficient Cluster header Selection (ECS) 

algorithm developed by Inbo Sim et al. [7] selects CH only 

based on its data to extend network lifetime and reduce 

additional overheads in energy-constrained sensor 

organizations.  

Ma Chaw Mon Thein and others 8] suggested modifying the 

stochastic Filter group head determination calculation to 

take into account additional boundaries, the energy 

remaining in a hub comparable to the organization's 

remaining energy for adjusting bunches, and pivoting group 

head positions to distribute the energy load equally among 

all hubs. The main goal of the edge scattered energy capable 

gathering (TDEEC) estimation philosophy that we have put 

forth is to increase the energy effectiveness and tenacity of 

the heterogeneous far-off sensor associations. 

 

3. METHODOLOGY : 
For heterogeneous systems, LEACH, a WSN protocol 

designed for homogeneous systems, is inappropriate. A 

powerful technique for extending the solidity and longevity 

of a Remote Sensor Organization is the placement of few 

heterogeneous hubs. When applied to heterogeneous WSNs, 

the energy-saving strategies that are utilized for 

homogeneous WSNs are ineffective. As a result, a brand-

new, energy-saving clustering protocol ought to be made for 

them. Because they are more realistic, heterogeneous WSNs 

are extremely useful in real deployments. 

The majority of a heterogeneous WSN system can be 

divided into three parts. 

1) Heterogeneity in computation, 2) Heterogeneity in links, 

and 3) Heterogeneity in energy 

Some of the nodes in this kind of system have more energy 

than the other normal nodes. With the use of powerful 

computational resources, the heterogeneous nodes can offer 

some advantages, such as intricate data processing and long-

term storage. We will involve this methodology Close by 

Drain Stage 2. 

 

Here, some of the heterogeneous nodes have a network 

transceiver with a higher bandwidth and a longer range than 

the normal nodes. It may be able to transmit data with 

greater security. 

 

Some of the heterogeneous hubs in this structure can be 

refuelled with line power or have their batteries changed. 

We believe that computational heterogeneity is the best 

solution for our protocol. The network should live longer 

because it is what HAND LEACH aims to do. Distributing 

complex calculations to more advanced nodes allows us to 

increase the network's lifespan. The quality and 

dependability of packets are the focus of link heterogeneity, 

whereas; Energy heterogeneity is something that can be used 

in real-world situations. Link and energy heterogeneity is 

not taken into account by our algorithm. 

 

A. PROPOSED WORD : 
In this segment we propose Hand Stage 2 convention. Here, 

we suppose  that the system will no longer be homogeneous 

after a few rounds of homogeneous system. This is 

conceivable in light of information transmission isn't 

generally same from every one of the hubs. Nodes that are 

closer to the base station must transmit more data than those 

that are further away. 

Because of this, we assume that the nodes further away from 

the base station possess more energy and are regarded as 

advance nodes. Hubs which are close to the base station are 

typical hubs with lesser energy than cutting edge hub. 

SEP is extended by our protocol. It uses both direct 

transmission and cluster head transmission, a hybrid 

approach. We can break all of the nodes into advanced 

nodes with more energy than normal nodes depending on 
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their energy. Advance nodes will be placed in the corner for 

direct transmission during Hand Phase 2 setup, and normal 

nodes will be placed in the middle for cluster head 

transmission. 

At the conclusion of Hand Phase 1, we suppose that the 

nodes are arranged at random with varying total energies. In 

order to divide the nodes according to their energies: head 

zone 1, head zone 2, and zone 0. 

We suppose that advance nodes possess slightly more 

energy than normal nodes. Out of n, m total nodes have 

significantly more energy than normal nodes. We allude 

these hubs as advance hubs and (1-m) ×n are typical hubs. 

Zone 0 nodes are located close to the base station and have 

less energy. The data will be sent directly to the sink by 

these nodes. Nodes in Zone 1,2, on the other hand, have less 

energy than those in Zone 0. 

Where the normal node is 0, the special energy-activated 

node is +, and the BS node is x. 

 
 

Fig - 1: SEA phase 2 node setup for advanced and 

standard nodes 

 

 
 

Fig-2: Flow chart. 

 

The functions of Hand phase 2 for normal and advanced 

nodes are shown in detail in Figure 2. Normal nodes are 

unable to form a cluster because their energies are lower 

than those of advance nodes. The cluster head will also use 

more energy to receive data from all other nodes. Normal 

nodes will soon die if they are allowed to become cluster 

heads, reducing the stability period. 

 

4. RESULT AND DISCUSSION : 
An energy-efficient remote sensor network model with a 

modified filter convention and extraordinary energy-enacted 

sensor hubs known as HAND Drain is the focus of this 

project. In this, we have taken into consideration an area 

with a haphazardly dispersed remote sensor network that 

shares a starting energy with a portion of the hub that has 

more energy and is called an exceptional hub. We have 

acknowledged m as the interesting center e.i m=0.1 then it 

infer that 10% center are remarkable mode out of the large 

number of centers the energy of these center is 

Es=E(1+a).There Es is energy uncommon center point. If a 

is equal to 0.5 and Es is equal to (1.5*E), then the energy of 

the special node is 1.5 times that of the normal node. For 

various blend of m and a we have run our computation to 

make the different number of dead center points at different 

rounds. We just present one distinction case for m=0.1 and 

a=1.0 in this segment. Figure depicts plots of the number of 

alive nodes in the difference round for the conditions m=0.1 

and a=1.0. 3(a). where the quantity of rounds and the 

quantity of alive hubs were addressed by the y and x 

tomahawks, individually. The blue line represents hand 

lache, while the green line represents normal lache. There 

are two green and blue lines. We can see that around 965, 

the number of living nodes in LEACH begins to decrease, 
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whereas around 1577, the number of living nodes in HAND LEACH begins to decrease. 

 
 

 

 

 

 

 

Fig - 3(a): Amount of packets sent during various rounds. 
 

 

Figure  -3(b) : shows the number of dead nodes at various rounds. 
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Fig - 3(c) :Number of living nodes at various rounds. 

 

 

 

5. CONCLUSION : 
We have briefly discussed how the cluster-based routing 

protocol LEACH can be used more efficiently in both 

homogeneous and heterogeneous situations. Based on our 

simulation, HAND LEACH outperforms LEACH in terms 

of system throughput. By incorporating a new CH 

replacement plan and a variety of transmission energy, we 

can improve efficiency. For various probabilities of 

selecting SEA nodes as cluster heads, results are produced 

for a diverse number of special energy activated nodes out 

of the total number of nodes. In any combination of m and a, 

it has been observed that the HAND LEACH sends more 

packets than the normal LEACH. The HAND LEACH has a 

longer lifespan than the LEACH for a minimum of m=0.1. 

Therefore, even if only 10% of nodes are thought to be SEA 

nodes, it is plausible to infer that the network lifetime and 

data transmission rate can be greatly increased. which have 

an energy consumption that is 50% higher than that of other 

nodes. Direct transmission and CH to sink transmission in 

heterogeneous are two different transmission techniques that 

can be employed to increase the stability of HAND LEACH. 

HAND LEACH can be enhanced in the future by adding 

more methods for hierarchical transmissions between CH 

and Sink. Once more, it will be intriguing to use the 

advanced node notion with energy heterogeneity. 

 

REFERENCES : 
[1] O. Younis, S. Fahmy, HEED: A hybrid, energy-efficient, 

distributed clustering approach for ad hoc sensor networks, 

IEEE Transactions on Mobile Computing 3 (4) (2004) 660–

669. 

[2]. T. N. Qureshi, N. Javaid, M. Malik, U. Qasim, Z. A. 

Khan, "On Performance Evaluation of Variants of DEEC in 

WSNs". 

[3] M. Naseem et. al., " Energy Efficient Routing Protocol in 

Wireless Sensor Network" International Journal of Research 

and Development in Applied Science and Engineering, 

Volume 1, Issue 1, May 2015 

[4] Md. Solaiman Ali, Tanay Dey, and Rahul Biswas, 

―ALEACH: Advanced LEACH Routing Protocol for 

Wireless Microsensor Networks‖ ICECE 2008, 20-22 

December 2008. 

[5] U. Sajjanhar, P. Mitra, ―Distributive Energy Efficient 

Adaptive Clustering Protocol for Wireless Sensor 

Networks‖, Proceedings of the 2007 International 

Conference on Mobile Data Management, pp. 326 - 330, 

2007. 

[6] Elbhiri Brahim,Saadane Rachid,Alba-Pages Zamora, 

Driss Aboutajdine, ―Stochastic Distributed Energy-

Efficient Clustering (SDEEC) for heterogeneous wireless 

sensor networks‖, ICGST-CNIR Journal, Volume 9, Issue 2, 

December 2009. 

[7] Inbo Sim, KoungJin Choi, KoungJin Kwon and Jaiyong 

Lee, ―Energy Efficient Cluster header Selection Algorithm 

in WSN‖, International Conference on Complex, Intelligent 

and 

Software Intensive Systems , IEEE, 2009. 

[8] Ma Chaw Mon Thein, Thandar Thein ―An Energy 

Efficient Cluster-Head Selection for Wireless Sensor 

Networks‖, International Conference on Intelligent Systems, 

Modeling and Simulation, IEEE 2009. 

[9] G. Smaragdakis, I. Matta, A. Bestavros, SEP: A Stable 

Election Protocol for clustered heterogeneous wireless 

sensor networks, in: Second International Workshop on 

Sensor and Actor Network Protocols and Applications 

(SANPA 2004), 2004. 

[10] W.R. Heinzelman, A.P. Chandrakasan, H. 

Balakrishnan, An application- specific protocol architecture 

for wireless microsensor networks, IEEE Transactions on 

Wireless Communications 1 (4) (2002) 660–670. 

[11] L. Qing, Q. Zhu, M. Wang, "Design of a distributed 

energy-efficient clustering algorithm for heterogeneous 

wireless sensor networks". ELSEVIER, Computer 

Communications 29, 2006, pp 2230- 2237. 

[12] Mohd. Naseem et al. "Energy Efficient Routing 

Protocol in Wireless Sensor Network" International Journal 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 07 Issue: 07 | July - 2023                                SJIF Rating: 8.176                                 ISSN: 2582-3930                                                                                                                                               

 

© 2023, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM24721                              |        Page 6 

of Research and Development in Applied Science and 

Engineering, Volume 7, Issue 1, May 2015. 

 

 

BIOGRAPHIES :  

 
I am Shivam Gupta from Ayodhya Uttar Pradesh , I am 

doing M.tech in Electronics and Communication from IET 

Dr. Ram Manohar Lohia Awadh University Ayodhya U.P, 

I would like to thank my guide for his support and blessing . 

 

 

http://www.ijsrem.com/

