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Abstract: A variety of constraints, such as limited energy, latency, 

computer resource shortages, and poor communication quality, 

may be eased by employing alternative topologies in Wireless 

Enabled Sensor Networks (WESNs). The cost of receiving a 

packet is defined by its size, but the cost of energy transmission is 

determined by the distance between nodes. Topology, which 

defines the fundamental type of routing routes, determines the size, 

type of packets, and other overheads regardless of whether you use 

broadcast or unicast, so selecting the appropriate topology can help 

reduce the amount of communication required for a specific issue 

while also conserving energy. When the design is efficient and 

ensures that neighbors are not too far apart, the risk of a 

communication failure between sensors is lowered. It is also 

possible to use a topology to reduce radio interference and, as a 

result, the time it takes data transmission sensors to communicate 

their data. Aside from that, topology allows for data aggregation, 

which reduces processing cycles and energy consumption, 

allowing the network to operate for a longer period of time. It is 

important to create and test a completely new method of selecting 

community members for surrounding homogeneous Wireless 

Enabled Sensor Networks, which is now under consideration. To 

enhance efficiency, sites are uniformly distributed around the 

network. The parameters are studied and tested in this study 

utilizing the suggested approach of Comparative energy of sensor 

group nodes based on various topologies, which is detailed below. 

A recommended path that considers the power and variables that 

influence the flow of energy via the WESN. This is aware of the 

information and enables them to extend these types of algorithms, 

establish the validity, and construct larger algorithms of this phase, 

as the algebraic and graphical styles of such variants are frequently 

found, as they are aware of the information. The paper also 

includes a number of easily accessible algorithms that employ 

algorithms to manage these objects and notify them of available 

resources. 

Keywords: Energy Consumption, Efficient Architecture, WESN, 

Localization Algorithms 

 

 

I. INTRODUCTION 

An efficient architecture reduces the likelihood of sensor 

communication failure by ensuring that neighbours are not too far 

apart. A topology may help reduce radio interference, reducing the 

wait time for data transmission sensors. Furthermore, topology 

permits data aggregation, which greatly reduces processing cycles 

and energy consumption, allowing the network to last longer. It is 

possible to design more efficient routing or broadcasting strategies 

with an understanding of the underlying network architecture. 

Furthermore, the network architecture of WESNs can be changed 

by modifying the transmission ranges of the nodes and the 

sleep/wake cycle of the nodes. It also makes it easier for WESNs 

to overcome numerous constraints, such as energy consumption, 

lifespan maximisation, interference reduction, networking 

scalability, and so on. During the construction of WESN 

topologies or algorithms, it is critical to assess multiple topologies 

and select the ideal topology. [1]  

 

Wireless Enabled Sensor Networks 

WESNs are made up of a small number of sensor devices that are 

geographically spread inside or outside of the environment, 

depending on the application (usually predefined). Environmental 

data can be collected using a WESN, and the location of node 

devices can be known or unknown at the time of collection. 

Communication between network nodes can be either effective or 

logical with all devices; the effectiveness or logicality of this 

communication determines the network topology dependent on the 

application. In some cases, this device is in charge of sensitive 

information processing, coordination, and administration. The 

source node also sends this data to a sink node (Figure).  

 

The Centralized energy management systems provide more 

efficient energy management. 

 The network is open to roaming users at will. 

 The study of network coverage has been simplified. 

 Node placement, application awareness, and other such 

considerations. 
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Fig. 1: Centralized strategy. 

As a result of distributed training methods, each node handles input 

locally, and decisions are made only within a small geographic 

region (the single-hop neighbor's). The following are the main 

characteristics of dispersed networks: • Autonomous devices exist. 

• Each node shares information about its surroundings. 

• The lack of the requirement for connecting equipment (routers, 

bridges, etc.). 

• Their versatility enables them to target tough settings. 

Because of the intricacy of information transport, strong 

algorithms are required. In particular, the former must ensure that 

specialized jobs are executed with performance comparable to 

centralized solutions. Self-organization has arisen in recent years. 

The purpose is to complete challenging activities. As a single 

node's individual capacities are exceeded. Examples of these 

approaches can be found in nature (insect colonies, biological 

cells, the flock of birds, the foraging behavior of ants, etc.). 

 

Fig. 1: wireless sensor network 

Topologies for distributed wireless sensing networks must be 

efficient in terms of energy usage, taking into account factors such 

as nodes, ambient noise, limited batteries, and message loss. Figure 

above depicts the taxonomy of our proposed categorization. The 

sections that follow provide more categorization for each area and 

its related major works. [2-4]  

 

Centralized Wireless Enabled Sensor Networks 

One device gives guidance to centrally administered networks 

(centralized networks). The star of this technique is an appropriate 

logical topology. Centralized networks' information processing 

capabilities can be divided into several kinds. There are several 

classifications available: A single depressive episode. The training 

technique aims to shorten transmission time while also directing 

data to a particular sink or destination point. The main 

disadvantage of single sink systems is that they are not redundant 

with other systems.[5]  

 

Hierarchical Networks 

For self-configuration, the appropriate sink for the registration 

procedure is utilised; certain metrics are used to determine the right 

sink, how the information is gathered, and so on. At each WSN 

node, all communications are received directly by the sink node. 

One is obstructed by obstructions and interference, whereas the 

other is open and free of impediments and interference. The 

authors do not provide final results in their proposal and do not 

guarantee the sensor's complete environmental functioning, 

although multi-hop offers certain advantages and makes it easier 

to assure an effective quick handover between sink nodes. Their 

approaches are inefficient since all nodes send broadcast messages, 

which might create network flooding. The approach can be utilised 

in mobile settings; however, no implementation is provided in this 

article. Furthermore, neither energy consumption nor scalability 

are taken into account. Because just the quality of the connection 

is considered in this study, selecting the sink node is inefficient. 

 
Static Networks (Defined Operation Networks) 

It specifies how the node will act during network operation. The 

program begins as soon as the nodes identify an event, and the 

nodes communicate their information. It finds the shortest possible 

sequence with the best potential coverage for optimal 

communication. In addition to other contributions, the authors 

developed a conservative and predictive tree growth and tapping 

technique, as well as a sequential and localized tree 

reconfiguration system. The goal first enters the detection region; 

next, sensor nodes recognize the goal and participate in the 

selection of a root and the construction. The Grid Head node is in 

responsible of detecting whether or not there is an event in the 

network, and the second nodes are known as common nodes and 

must wake up on a regular basis. 

 

Fig. 3: Grid networking technique. 

One specific issue addressed in this research is the detection of 

multiple mobile targets at the same time. For motion and event 

detection, a predetermined region is employed; each sensor node 

is equipped with a GPS for global positioning. 

 

System Model and Assumptions 

Because WESNs are extremely reliant on application, we would 

want to reiterate the kind of WESN applications that the research 

is concerned with. WESNs can be employed in a range of 

applications. When it boils down to it, almost every application 
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may be divided: state-of-the-art event detection (ED) and (SPE) [1. 

In emergency departments, sensors are used to detect catastrophes 

such as forest fires, earthquakes, and other natural disasters. [2-4] 

WESNs in SPE seek to estimate a certain physical phenomenon 

(e.g., a broad area air pressure or changes of ground temperature 

in a small volcanic site). 

 

II. LITERATURE REVIEW 

P. D. and L. W. Kim (2021), People are now entering a period of 

rapid development as a result of massive data generation. As a 

result, there has been a major rise in research activity in these areas 

recently. Sensors used in processing equipment can be diverse or 

uniform. Because the devices are generally designed to run 

autonomously, connectivity, communication, and environmental 

energy scavenging skills are key; they examine systems that are 

representative of each category and exhibit system development 

patterns. N. Wang, Z. Lu, and C. Yang (2021), Power consumption 

and data redundancy of Wireless Enabled Sensor Networks 

(WESNs) are thoroughly addressed for a distributed state 

monitoring network. We provide an optimum topology and an 

iterative approach for parameter identification to estimate the 

common WESN model components in order to save energy usage 

and data. The preceding method optimizes the decentralized 

architecture. Wireless Enabled Sensor Networks (WESNs) are 

often comprised of tiny autonomous devices known as sensor 

nodes that communicate with one another via radio links. The 

WESN has gotten a lot of attention in scientific circles, owing to 

its innovative routing issues, severe network life constraints, and 

restricted processing capabilities of the nodes. Many routing 

algorithms for these networks, either networked or topology 

driven, are proposed. This article suggests that, in the long run, all 

WESNs can be routed effectively, regardless of the routing 

algorithms that have been investigated and established. M. Kardi 

and R. Zagrouba (2021), This paper studies energy-efficient 

wireless sensor network routing strategies (WESNs). Based on the 

many characteristics of each class, we examine, evaluate, and 

compare the representative routing topologies (mechanisms, 

advantages, and disadvantages.) The results of simulations 

performed on the NS3 simulator indicate that routing duties should 

be based on various intelligent strategies in order to optimize 

network life and give broader sensing area coverage. D. Babi and 

D. Babi (2021), they present a WESN model for evaluating energy 

usage for specific topologies and lightweight cryptographic 

algorithms in this research. In a simulated scenario, the proposed 

technique for calculating power consumption is tested for various 

topologies and cryptographic algorithms. They analyze the 

mathematical model in which WESN is employed for agricultural 

field monitoring of a typical size in the simulation environment. 

The simulation results validate the proposed formula for 

estimating power. In the proposed paradigm, appropriate 

topological topology and cryptographic methods may be used. The 

topology A3 topology and the cryptographic topology KATAN64 

may yield the best energy consumption results. Wireless Enabled 

Sensor Networks (WESN), Singla, P., and Munjal, A. (2020), are 

used in many domains such as military, health, environmental and 

structural surveillance applications, agricultural, and so on. 

Topology management is a major strategy used in WESN to lower 

the energy consumption of connecting setups. This contributes to 

the network's longevity. They attempted to present a survey of 

different current literature topology control strategies in this paper. 

All of them are summarized using various performance metrics 

such as energy use, network life, delays, energy prices, and so on. 

Finally, this paper gives an idea for the reader to consider while 

selecting the topology control for the proposed application. 

Shahraki, A., Taherkordi, A., Haugen, and F. Eliassen (2020). 

Although WESNs are considered exceptionally adaptable ad-hoc 

networks, network management has been a significant challenge 

in these network types due to their utilization size and related 

quality issues, such as resource management, scalability, and 

dependability. Topology management is recognized as a viable 

solution for tackling these difficulties. Clustering is the most well-

known WESN topology management strategy, which groups 

nodes in order to manage them and/or execute various tasks, such 

as resource management, in a distributed manner. Although 

clustering approaches are most commonly used to reduce energy 

usage, they can also be used to fulfil other quality-driven goals. A. 

C. J. Malar, N. Krishnamoouthy, N. Krishnamoorthy, E. Prabhu, 

and K. Venkatachalam (2020), A mobile ad-hoc network 

(MANET) is a collection of cutting-edge moving devices that can 

self-organize. Because of the variety of mobile devices and 

wireless connections, MANET faces numerous challenges such as 

topology management, battery power limit energy management, 

data transmission, and so on. The proposed MCER-ACO approach 

selects the next hop node based on constraints, mobile node 

residual energy, packet path number, and dynamic topology 

movement. The colony approach on objectives and constraints is 

used to determine the likelihood of selecting the next Hop node as 

the transmission node. The performance evaluation performed in 

this work demonstrates that the proposed MCER-ACO strategy 

delivers the most energy efficient routing and compares it to just a 

few other current approaches. Energy Management Systems 

(EMS), Naji, N., Abid, M. R., Benhaddou, D., and Krami, N. 

(2020). (SEEB). This paper describes an EMS based on the 

Wireless Sensor Network (WESN) that was deployed and tested in 

a real-world intelligent building on a university campus. The 

Context-Based Reasoning (CBR) Model is used to depict various 

types of buildings and workplaces.  

III.  METHODOLOGIES 

DV-HOP Node Localization Algorithms 

DV-node in contrast to GPS, Hop's location methodology is a kind 

of vector distance method, whereas the latter is a dispersed locating 

strategy. The algorithm may be broken down into three phases, 

which are listed below. 

Step 1. Each node's packet. The package includes information 

about the location and the minimal hop.  

Step 2. The first step is finished; all lightning nodes are familiar 

with the minimal number of hops originating from other lighting 

nodes Input parameters are converted to the average. 

Step 3. A minimum hop is computed for the distance from 

unknown node to the beacon node. [9]  

 

Genetic Algorithm (GA) 

Chromosomes are potential solutions to particular issues with the 

GA sensor node algorithm. Parameter problems are termed genes. 

Each chromosome contains two parameters for 2-dimensional 

plane location, as. There are three fundamental processes of the 

genetic algorithm: selection, crossover and mutation. Two parents 

are joined via the cross to create two new model;  
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Fig. 4: WESN 

WESN has a method for locating nodes and monitoring the 

environment (such as Fig). Nodes are typically randomly 

distributed, and networks are self-organized. WESN monitors and 

monitors the data either directly or via an anchor node route. a node 

(beacon node). The main nodes are transmitted via the Internet or 

satellite to high computers, where they are received by software 

that is installed on the top computer. With this portion of data, 

along with the object to be measured, remote monitoring and real-

time operation are carried out, and the object is monitored 

remotely. In monitoring, nodes and unknown nodes are present in 

the anchor or beacon, with the unknown node interacting with the 

anchor or beacon via its adjacent nodes.  

 

 

Mesh Generation 

The covering area has been mesh-ed, and the moving collecting 

point is placed on the node of the covering area. The ring logo 

should be located over the proper grid values. Using the node 

localization technique, they can get the most efficient fitness grid 

and unknown node coordinates, which they can then use to choose 

the most consistent cluster of unknown nodes. 

 

Fig. 5: Mesh Generation 

The network region is split into many virtual cells, according to 

the location and communication radius of the node. If the node 

knows the location and the location data of the whole monitoring 

area and its own location data to guarantee. It is necessary to meet 

the cell radius requirement. 

(𝟑𝒓)𝟐 + (𝟑𝒓)𝟐 ≤ 𝑹𝟐 ⟹𝑹 ≤
𝑹

√𝟐
𝟑                         (𝟏) 

 

Therefore, nodes belonging to the same cell may be regarded as 

equal from the viewpoint of packet forwarding and only one node 

must be selected for active activity. Furthermore, it enables a 

connection between the adjacent if the cluster heads 1 and 9 of 

cluster 5 may simultaneously transmit data to cluster head 5. In 

reality, it is not feasible to transmit "application layer data" 

simultaneously with two or more neighboring cluster heads at a 

suitably short interval. 

 

Fig. 6: Dynamic Mathematics Modeling 

Every sensor node may be measured at a distance of at least m 

nodes in m-dimensional space. Consider a number f sensor 

networks consisting of N sensor nodes in the m-dimensional space. 

The power dissipation models 

In this paper, we looked at two different models of power 

dissipation and compared them. A radio model in the first order 

loses energy and transmits and receives a packet in the manner in 

which the model is constructed.  

𝑬𝑻𝒙(𝒌, 𝒅) = 𝒆𝒂𝒎𝒑 ∗ 𝒅
𝝀 ∗ 𝒌 + 𝑬𝒆𝒍𝒆𝒄 ∗ 𝒌                        (𝟐) 

With 𝑬𝑻𝒙 ≫ 𝑬𝑹𝒙 

Represents the exponent of path loss with. In this section we used 

the trajectory loss exponent 2 to conduct the distance computation 

using Euclidean geometry.  It is proposed that each sensor node 

function at 32 distinct power levels, each of which has a different 

range of outputs and therefore different power levels. This required 

in order to transmit data packets at that power level.  

The network level design 

 

Fig. 7: The network level design 

In this case, it is pointless to place two source nodes inside their 

coverage area since they will both collect the same data anyhow. 

It is critical to optimize the location of sensors in terms of cost and 

energy dissipation in order to get the best possible results. Every 

sub-square has a random distribution of nodes, which are placed at 

random locations across the region. After following this process, 

each sensor is encircled by a total of eight sensors, as shown in 

Figure above (the most basic deployment scenario given here for 

explanation purposes). As previously stated, a single source node 
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in its broadcast region may include up to 8 sensors, or a minimum 

of 1 sensor in the case that all of the motes run at the same energy 

level as the source node.[10-14]  

IV. SIMULATION AND RESULT 

This simulation set up under the MATLAB guide function having 

one GUI has been constructed. This layout has one button which 

is executable to perform the code of WESN with proposed 

algorithm of Comparative energy of group nodes of sensor based 

on different topology. 

  

 
Fig. 8:   This is the basic layout of the MATLAB for proposed 

GUI 

Below this the main proposed work which is tested on various 

topologies has been executed and the result come out after the 

execution has been below.  

  
Fig. 9: Cluster Node WESN Fig. 10: Comparison of 

various routing topology’s 

 
Fig. 11: Comparative Outcome 

As the above result come out after the simulation, it has been 

clearly reflected that the LEACH, SEP, EAMMH TEEN, DEED 

and the proposed improved hybrid. This has the average energy of 

WESN vs, number of rounds. The simulation present that the 

topology has been rapidly fall as the round increase as its 

Comparative energy of group nodes of sensor based on different 

topology. 

 

V. CONCLUSION AND FUTURE SCOPE 

The simulation clearly shows that the LEACH, SEP, EAMMH 

TEEN, DEED, and the proposed improved hybrid all outperform 

the baseline. The number of rounds and the average energy of 

WESN. The simulation indicates that the present topology's 

dissipation has dropped as the comparative energy of sensor group 

nodes based on different topologies has lowered. The future 

system collection is more cost efficient and has a longer stability 

period than the present heterogeneous topology. [15] Furthermore, 

each sensor on an excessive degree two network is represented as 

a cluster head in terms of its initial power relative to other nodes. 

The suggested methods are aware of heterogeneity, and as a 

consequence, the initial energy of each node is given weight 

relative to the energy of other nodes in the network. Securing 

Wireless Enabled Sensor Networks has been developed as a Secure 

Preference Topology for Wireless Enabled Sensor Networks. This 

comprises two kinds of nodes: regular nodes and uncommon 

nodes. The strength of primal force is related to heightened 

electoral consciousness. Sensor networks have recently become a 

major component of 5G communication. The future of sensor 

networks includes self-driving cars, border inspection, and 

continuous surveillance of sensitive regions. 
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