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Abstract: Using radio recurrence, sensor hubs in the Wireless Sensor Network (WSN) are connected to 

one another (RF). Information exchange between sensor hubs takes place via a directing convention. 

According to the HEED convention, we suggested a new directing convention in the paper. This bunching 

calculation uses minimal energy. The suggested convention increases WSN life-time by taking into account 

remaining energy and the distance from hubs to BS when choosing a group leader. Analyzing the outcome 

reproduction between HEED and the proposed convention revealed that it would shorten the organization's 

lifespan. 
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INTRODUCTION  

A network that is wireless made up of small, simple devices, referred to as a wireless sensor network, 

or a wireless sensor network (WSN). Sensor nodes that have the ability to sense their surroundings, collect 

data and communicate from the monitoring field wirelessly. The gathered data is sent to a sink (also known 

as a controller or monitor) through numerous hops, which can either utilize it locally or be able to access other 

networks [1]. A wireless network made up of small, simple devices, referred to as a wireless sensor network 

(WSN). A sensor node typically consists of four subsystems: a sensing unit, a processing unit, a 

communication unit, and a power supply unit.  

The sensor nodes in WSN are placed in a sensor field. The placement of the sensor nodes may be 

random (i.e., dropped from the air), regular (i.e., well-planned or fixed), or movable. To create high-quality 

information about the physical environment, sensor nodes cooperate with one another. 

Each sensor node gathers data and sends it to the base station. It is not necessary for all nodes to interact 

at once; instead, they can just speak to other nodes that are close by.  To manage the message routing between 

the sensor nodes, the network has a routing protocol. Also, the routing protocol tries to deliver messages to 

the base station in an energy-efficient way. It is a master node, the base station. 

The network routes data it has detected back to a base station. The other sensor nodes and the base 

station may be in communication. A clustering protocol that conserves energy is called HEED (Hybrid Energy 

Efficient Distributed Clustering). Node degree and distance to neighbours are used as secondary factors, with 

residual energy serving as the principal parameter. The LEACH protocol's fundamental structure is expanded. 

There are several rounds to the clustering process, and in each iteration, nodes that are not covered by any 

cluster heads are increases the chance that someone will lead a cluster by double. It can't ensure that the cluster 

heads chosen were the best possible ones. Heterogeneous hybrid energy-efficient design from a heterogeneity 
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perspective, circulated) is a HEED protocol in a modified form. Choosing which cluster head to utilise in this 

case depends on the energy remaining to the maximum energy that the sensor nodes have. Several energy-

leveled networks have been developed, and direct contact between people occurs. There are various types of 

heterogeneity.  

The 2-level H-HEED uses ordinary and advanced nodes, two different types of sensor nodes. Super, 

regular, and advanced sensor nodes, which are three distinct sorts, are used in 3-level H-HEED. Each node in 

this heterogeneous strategy has a variable energy level [2]. In this paper, the 2-level H-HEED protocol concept 

is used. The remainder of the essay is structured as follows: The proposed H-HEED methods are covered in 

Part 2, performance evaluation is covered in Section 3, experimental results are covered in Section 4, and we 

conclude with future research directions in Section. 

  

RELATED WORKS  

W.R. Heinzelman[1], For both civil and military purposes, wireless distributed micro sensor systems will 

make it possible to reliably monitor a range of surroundings. The usable system lifespan for the networks we 

modelled was doubled thanks to HEED's ability to uniformly distribute energy dissipation across the sensors. 

Ossama Younis[2], In order to balance as well as extend the network lifetime, the large-scale deployment of 

wireless sensor networks (WSNs) and the requirement for data aggregation call for effective network topology 

organization. We also go over a few important points that have an impact on the actual implementation of 

clustering algorithms in sensor network applications. O. Younis[3], Topology management improves network 

scalability and longevity while balancing the load on sensor nodes in sensor networks. Sensor node clustering 

is a successful topology control strategy. For robust ad hoc sensor networks, we provide a new distributed 

clustering method. The outcomes of simulations show that our suggested strategy is successful in extending 

network lifetime and facilitating scalable data aggregation. Dilip Kumar[4], Since it may offer a number of 

services, including intrusion detection, weather monitoring, security, tactical surveillance, and disaster 

management, wireless sensor networking is seen as a promising paradigm and technology. Last but not least, 

the simulation results demonstrate that our suggested approach is superior than HEED in terms of extending 

network lifetime. W. R. Heinzelman[5], By intelligently merging the data from the individual nodes, users 

may precisely monitor a remote environment by networking hundreds or thousands of inexpensive micro 

sensor nodes. According to our findings, HEED can significantly outlive general-purpose multichip 

techniques in terms of system longevity. V. Loscri[6], As they offer dependable monitoring and analysis of 

the environment, wireless sensor networks made up of thousands of small sensor nodes are anticipated to find 

widespread use and grow in deployment in the upcoming years. Our protocol beats the HEED in terms of 

energy usage and network longevity, according to our NS-2 performance evaluation, which we conducted to 

assess our protocol's performance. Khadivi A[7], A powerful instrument for data collection in a variety of 

circumstances is a wireless sensor network with many of tiny sensor nodes. According to simulation studies, 

FTPASC surpasses traditional protocols in terms of maximizing network lifespan and minimizing power 
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usage. 

PROPOSED SYSTEM  

This section provides an illustration of the suggested efficient H-HEED technique. There are four modules 

that this protocol uses. 

1) Deploying Sensor nodes randomly:  

WSNs involve a huge number of sensors ranging in the hundreds or even thousands. Plotting sensor 

nodes in a 100*100 m square region is the initial step in this phase. A 2D plot contains 100 nodes, including 

the base station. The nodes are first given an amount of energy of around 5 joules each. Energy values and the 

likelihood of becoming CH are assigned. 

 

                                                 

                                                FIGURE. 1. Deploying Sensor nodes randomly 

 

2) Cluster Head Election and Cluster Formation: 

In a 100 X 100 m square area, 100 sensor nodes have     been assumed to be randomly distributed. Following 

are the network model's underlying assumptions: 

(1) The network&#39;s nodes are essentially immobile. 

(2) Nodes locations are uninformed, meaning they lack a GPS antenna. 

(3) Nodes are equally important and have comparable processing and communication capability. 

(4) After deployment, nodes are left unattended. 

 

The residual energy of each node is the main factor considered while choosing a cluster head.Although 

sensing, processing, and communication normally consume a certain amount of energy each bit, leftover 

energy can be determined. The secondary measure to break ties is the cost of intra-cluster communication. 
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3) Energy Computation:  

 

 

                                                             

                                                   FIGURE. 2. Energy Computation 

 

           In the 2-level H-HEED protocol. There are the standard nodes and the advanced nodes.Assume 

that N numbers of sensor nodes have been placed throughout a region. The regular nodes have a beginning 

energy of E0, but advanced nodes have a percentage called m and have a starting energy that is m times more 

than regular nodes. As a result, both normal and advanced nodes have beginning energy of E0. There are m * 

N advanced nodes. Energy is calculated as follows: Energy = N*(1-m)*E0 + N*m*E0*(1+a) = n*E0*(1 + 

am). E0 is the beginning energy where (0.5J). [2]  So, this kind of network has virtually am more nodes and 

am times more energy. 

               

                                                     FIGURE. 3. System architecture diagram 
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The WSN is a worldview has been recommended as a potential solution to lessen WSNs' inherent 

problems, such their executives and rigid run-time reconfiguration [4]. The regulator is authorised to respond 

quickly to any change in the organization's geography thanks to the regulator's exclusive focus on the WSN. 

As we'll see below, rather than replicating the distant sensor network, the majority of research projects in 

geography reconfiguration have been carried out through mathematical inquiry. There are several research 

projects aimed at reducing the energy consumption of WSNs in light of grouping. A concentrated low-energy 

versatile bunching pecking order convention called LEACH-C was introduced by Heinzelman et al. [9]. A 

base station (BS) distributes the energy burden across hubs equitably. It makes use of a simulated 

strengthening computation to determine what the k ideal group is, which is an NP-hard problem. The 

computation aims to minimise the energy consumption of the hubs that are not in a bunch when transmitting 

bundles to the bunch head.  

This paper made the assumption that every hub is within the communication range of all other hubs 

and the BS, which is categorically not how the IIoT works. An energy-efficient steering computation for 

SDWSNs was proposed by Xiang et al. [6]. One control hub was used for each set of sensor hubs, which were 

organised into clusters and connected to a control server. The primary server chooses the controlling hub for 

each bunch. They oversee intra-bunch hubs to perform various positions. The choice of controlling hubs thinks 

about the excess energy and correspondence scope of sensor hubs. NP-hard is the solution to this problem. The 

choice of regulating hubs is addressed in their suggested molecular swarm advancement calculation. The 

calculation was fit for dragging out the organization lifetime of the WSN. In any case, the ends depended on 

mathematical examination disregarding other reasonable variables influencing the organization execution like 

PDR, start-to-finish delay, control upward, and retransmissions. A strategy for grouping that is energy-

effective was presented by Clamour et al. [10]. They suggested a complicated bunching engineering for 

steering both inside and between bunches, determining sending hubs, and changing group heads. By 

implementing a steering table at each hub, the difference in the sending hub is completed. The results 

demonstrate that the proposed technique uses less energy, but they provided no evidence for network lifespan 

growth, and their main focus also required control upward evaluation. Studies on energy production in light 

of energy levels have also been investigated. The concept of a multi-layered energy-space in light of residual 

energy was first proposed by Wenxing et al. [11]. With different transmission standards, sensor hubs with 

lower surplus energy levels are lowered to a lower energy-space aspect. Even though simulations revealed 

that the suggested strategy may modify overall energy utilisation and lengthen the organisation lifetime, the 

article anticipated that it would be an appropriate Media Access Control (MAC) layer. By building the 

organisational geography based on the energy levels of hubs and the distances between hubs, Bo et al. [12] 

developed a regulator. Their mathematical recreation demonstrates that using energy levels was successful 

over the course of the organisation. 
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 However, the main problems of transmission delay and excessive upward energy consumption were 

not addressed. Various efforts, such as [13], [14], aim to reduce association and reliance on a single regulator. 

By structuring the organisational structure as Limited State Machines (FSM) in [13], they seek to reduce the 

upward control, whilst in [14], they eliminate the dependency on a single regulator by using several regulators.  

In any event, these findings don't provide any evidence for extended SDWSN network lifespan.As 

seen above, prior exploratory efforts in geography reconfiguration in the SDWSN usually rely on quantitative 

analysis, disregarding key factors impacting the SDWSN's presentation. Our goal is to provide a novel steering 

convention for SDWSNs that extends the organisation lifetime by utilising the most extreme excess energy 

method and restricting the number of information and control-upward parcels in the network, all the while 

combining these beneficial exhibition restrictions. To achieve this, experiments were conducted using the 

Contiki OS [15] and the Cooja network test system [8], which we describe in more detail below. 

CONCLUSION  

As a result of their capacity to deliver real-time data collecting from remote and challenging 

environments, wireless sensor networks (WSNs) have grown to be a significant area of research. There are 

several uses for WSNs in industries such environmental monitoring, agriculture, healthcare, and security. 

Researchers have put up a number of ideas for network protocols, energy management, security, and data 

aggregation in order to guarantee the effective and dependable operation of WSNs. These approaches seek to 

lengthen network lifetime, lower energy consumption, boost network efficiency, and defend WSNs against 

malicious attacks. Future research is likely to concentrate on creating new strategies to handle new problems 

and enhance the capabilities of WSNs as the market for these networks continues to expand. The H-HEED 

protocol, which we have suggested in this research, increases network lifetime and energy. Using MATLAB 

to simulate a network of 100 nodes, we were able to demonstrate our hypothesis.  

When supporting our contention with Performance measures like latency, throughput, average energy, 

and packet delivery ratio have been taken into account while analyzing the simulation's findings. With the 

help of the suggested technique, we were able to improve the network's throughput, energy use, and packet 

count while reducing delay. Using MATLAB simulator, the protocol is currently being built and simulation-

tested.  
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