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Abstract. Large numbers of cooperative sensor nodes make up wireless sensor networks (WSNs). Sensors separate and organize in the clusters by similar characteristics. A cluster head is in charge of gathering information from the nodes in every cluster and transmitting it to its base station (BS). Because every node are powered by batteries, lessen energy usage and elongating lifetime of network are crucial concerns for WSN. The primary goals of this analysis are to address issues that were not previously addressed and to provide beginning re- searchers with a fundamental understanding of how to choose cluster heads based on various methodologies. To designate a node as a Cluster Head, some enhancing parameters are chosen, such as residual energy, packet transmission rate, throughput, distance between Base Station and node, and between  centrality. Data packets are transferred using the optimized protocol to reduce de- lay time and increase transmission rate after multiple cluster head are chosen. Below is a review of the analysis of the many publications that were summarized from the contributions of many researchers. An Optimization Algorithm is needed to enhance network lifetime from this analysis. A comparison of various algorithm based on the features and difficulties from the analysis is done. There are many drawbacks, such as a cluster head is chosen at random, data transmission rate is not considered, no proper formation of clusters, importance for load and temperature is not given, stability is not taken into account. Thus, there is a need for optimized algorithm to overcome all the mentioned issues.
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I. INTRODUCTION

Wireless sensor networks (WSNs) are networks which is dedicated, spatially scattered sensors that track and record environmental physical variables and transmit the gathered information to a centralized point. WSNs are able to measure a variety of environmental factors, including wind, humidity, pollution levels, sound, and temperature. Due to their adaptability in resolving issues in various application domains, wireless sensor networks have grown in popularity and have the potential to significantly alter our way of life. Military, surveillance, traffic, biomedical applications, weather monitoring, industrial and structural monitoring, and agriculture sectors are just a few application domains where WSNs have been successfully used. The WSN includes sen- sor nodes that are inexpensive and low-power. Each sensor node has a specific location, and when all of them are combined, they self-organize to form a wireless net- work. Typically, it can keep an eye on a unique situation where humans are unable to work. Nevertheless, a number of intricate aspects make it difficult to effectively transmit data across nodes. The sensor nodes make use of tiny batteries with limited processing and communication power that are challenging to replenish. Each node energy usage needs to be lesser to prolong the network life. The core design constraints for the WSN is the consumption of energy of a node. Researchers have be- come quite interested in energy use in WSN over the past few years, which has paved the path for the development of the WSN sector. Wherever energy-capable consumption is necessary, such as in services, applications, and communications, the energy usage can be reduced. Therefore, it is thought that one of the challenges in developing the large-scale WSN is reducing the consumption of energy by the sensor nodes. For reduce energy consumption and extend the network's lifetime for effective resource usage, several research investigations have been conducted. By aiming for fixing the issue, the cluster head selection is used. The clustering model is regarded as a crucial strategy for increasing the lifetime of network. The nodes are clustered, and every cluster head collects information from the cluster nodes and sends to the base stations, will be chosen by the selection parameters. Having a proper CHS is one of the prima- ry problems with clustering-based routing in WSN. Additionally, it has been observed that a correct CHS can improves the expansibility, data delivery, improves network lifetime, and better network coverage area of routing techniques. Several clustering- based hierarchical routing protocols, including LEACH, SEP, and PEGASIS, were introduced. Additionally, a promising and practical solution for a wide variety of applications was found in meta-heuristic search methodologies. Additionally, ma- chine learning techniques reduce the volume of data transmissions while utilizing WSN distributive features. The fundamental drawback of many systems and methodologies that incorporate clustering technique and multi-hop transmission is that the CH over the BS results in heavy relay hold up and nodes deteriorate more quickly, reducing the network lifespan.

II. MOTIVATION

The primary goal of this study is to give beginning researchers a basic understanding of how to choose CHs based on several techniques. Moreover, it helps the examiners understand the CHS models by enumerating their applications and basing their learning on the necessary criteria. A review of current meta-heuristic-based methodologies was done in order to quickly present an intuition. The energy consumption in WSN should be decreased while the data is being transmitted. Numerous solutions are offered to address this problem, but they all focus on the same constraint energy while neglecting other pertinent limitations like quality of service, accessibility, trust, and connectivity, among others. Few procedures use optimal path selection and run into problems while selecting the path that offers the highest throughput and the shortest delay. Furthermore, optimizing CHS, clustering, and energy-efficient routing while taking into account opposing parameters is a difficult problem and a motivating factor. This served as the impetus for several CHS methods, which recommended various models for CHS and its function. Recently, an evaluation of a few optimization models that aimed to explain their characteristics and goals mostly concentrated on how much energy each model consumed and how long the network lasted.
III. SYSTEM MODEL

An architectural model consists of various clusters with limited energy and cluster heads with multiple links among cluster nodes. CH sends the collected facts from various cluster nodes to Base station. User can access the data via internet. At some instance the energy of a node depletes and gets dead from the network which causes some delay in transmitting the data and increases the load for other nodes also de- creases network lifetime so a system model is created for finding the efficient CH among the cluster network to enhance lifetime of network and reduce energy usage by each node. Some enhancing parameters are represented (see fig. 1) are selected to make a node as CH. These parameters are categorized for selection of CH. After mul- tiple CH is selected the data packets are transmitted using the optimized protocol for reducing the delay time and higher transmission rate.
Fig. 1. Enhancing parameters are shown for CH Selection.
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IV. LITERATURE REVIEW

Sehar Umbreen et al[1], have proposed a strategy for balancing the load and selecting the criteria for mobile nodes. Weight of every node is computed by its mobility level, residual energy, distance to sink and density of neighbour nodes. Mobility level is found using the earlier position and current position of a particular node. EEMCS mechanism is implemented to select the CH in the cluster by its energy threshold value which is of 40% of highest energy of the particular node. When the node satisfies the minimum energy threshold value the that node is selected as CH. This EEMCS algorithm performance is compared with LEACH, MODLEACH and CRPD algorithm. The EEMCS works for more rounds with less energy consumption and its performance is 20-30% better when compared to other algorithm.
Safa’a S. Saleh et al[2], have imposed an algorithm to improve LEACH method by choosing the CH with low degree of energy that consumes. Here communication cost, residual energy, network size and location is considered as parameter. Current node probability value is calculated and threshold value is fixed. IE2-LEACH is imple- mented to select the CH using its parameters and its geographic location as to avoid the redundant selection of CH node. Wake-sleep scheme is used to make the network efficient and increase the rounds by making the needed node awaken while other nodes will be kept in sleep mode. In this research the survivability and transferring energy is compared. From this algorithm the network lifetime is prolonging 20-45% better than LEACH algorithm.
Sujatha J et al[3], have implemented a method to enhance the selection of cluster head using T2-FL Reasoning. In this approach T2-FL is implemented to make a structure in which an optimal path and alternate route between source and the CH is created using FF-AOMDV algorithm. Here the Cluster center nodes which is near the base station are linked as a path to create an alternative route. Imperative level is calculated for each sensor and the sensor with high imperative level is elected as CH. With those level the sensors are chosen, optimal path is created and selected. From the CH the data is transmitted to BS quick and secured. This T2-FL algorithm performance was compared with LEACH single and multi-hop, PEGASIS, T1-FL algorithm and came to a conclusion that T2-FL algorithm gave the improved performance by picking the optimal track and the cluster head.
Sukhkirandeep kaur et al[4], have proposed an tactic for balancing load in the heterogeneous network. In this approach HLBC protocol is used to determine the load of every node and to balance in the network. Here number of alive nodes, density of nodes and network lifetime are taken as main parameter. The network is split into various small networks in which a high energy node in every small network is fixed near the BS and that node is selected as CH. The threshold value t0,t1,t2 are introduced for near, middle and far zone respectively. CH% is defined as the no. Of member nodes and when CH% is more than the threshold value load is increased or else it is decreased. As load decreases the lifetime of network is increases. From this HLBC approach the rounds was increased 400 more than DEEC algorithm with respective to the alive nodes and enhance the stability of the heterogeneous network.
Sandeep Srivastava et al[5], have proposed a super clustering technique which selects high energy cluster as uper cluster and transmits the information to BS. The CH sends the packets to the SCH and the SCH transfers to BS. The throughput and the lifetime is considered as main parameters. This method uses SCHA method is used when the packets are not transmitted to BS from CH then it just broadcast to all the CH and calculates the fitness function. By this FF SCH is fixed. The packets are transmitted from SCH to BS. From this technique the throughput is increased 3.5%, lifetime is increased to 30% and 1.5% is decreased in consumption of energy more than LBCP based k-mean algorithm and SCHA performs better than other algorithms. 
            Armin Mazinani et al[6], presented FMCR-CT which can assist wireless sensor networks to use less energy. The study's primary goal is to provide a method that extends the lifetime of WSN by decreasing the amount of cluster heads chosen and messages sent during each round. The no. of nodes, as well as the distance between each one, are the metrics taken into consideration as fuzzy criterion for choosing the CH. By minimizing the number of CH elections, the cluster-based routing approach presented by FMCR-CT provides a multi-hop routing protocol while simultaneously assuring higher capabilities to minimize energy consumption inside the network. By employing strategies like avoiding gathering in all rounds, taking into account a con- stant using various clustering methods, utilizing multi-hop routing, and taking into account a suitable middle node, FMCR-CT could lower the number of sent control messages, improve LND and HND parameters, and enhance network performance.
Pawan Singh Mehra et al[7], proposed a FBECS that takes into account the residual energy, distance from the sink, and density of the node nearby to serve as a fuzzy inference system. The overall power that is currently accessible with the node and Node Density - the no. of surrounding nodes around a node that is being considered for CH candidacy, in order to choose the CH role. This algorithm guarantees load balancing by selecting the most qualified node to choose as the CH while taking into account the probability given to each sensor node. The findings of the trial confirm that FBECS outperforms its competitors BCSA and LEACH in terms of higher stability, longer lifetime with load balancing, and big data sending to sink.
P. Suman Prakash et al[8], developed PSO and enhanced ACO are combined to create HHDAP. The distance, energy, connection lifespan, and delay characteristics of a sensor node are used to choose the relay nodes using the HHDAP algorithm. The setup phase and the transmission phase make up the proposed protocol. During the setup phase, a route is constructed in between the source and sink nodes and the cluster is chosen. During transmission phases, the best path is chosen to send the data from the source to the sink node. Additionally, it makes use of a dynamic data aggregation approach to enhance SINK, CH, or relay node side aggregation. Data aggrega- tion is improved using dynamic data aggregation techniques in an energy-efficient way that resists failure data and extends lifetime of network. When a comparison of the findings with the current Q-DAEER and IPSO algorithms is done according to the influence on energy consumption, throughput, and network longevity, it is clear that the new algorithms surpass the old ones.
Kale Navnath Dattatraya et al.[9] proposed an Fitness based Glowworm swarm with Fruitfly Algorithm (FGF) for electing the optimal CH in WSN. FGF algorithm is the hybridization of Glowworm Swarm Optimization (GSO) and Fruitfly Optimization algorithm (FFOA). FGF incorporates the concept of FFOA into GSO. FGF is differentiated with other existing methods like PSO, FFOA and grasshopper Optimization algorithm (GOA) in terms of alive node analysis, energy analysis and cost function. FGF algorithm with respect to a number of alive nodes shows 90.08%, 63.37%,58.64% 68.02%, 90.84% and 72.67% better from GOA, FFOA, GAL-LF, CS,
GSO and ABC, respectively and at 2000th round, the implemented FGF has more alive nodes with 15.36%, 31.59%, 8.97%, 32.30%, 27.53% and 38.97% superior to GOA, FFOA, GAL-LF, CS, GSO and ABC, respectively.
Rakesh Kumar et al[10], proposed BEST-MAC: Bitmap-Assisted Efficient Scalable TDMA based WSN MAC protocol for smart cities. This protocol was created using MAC with a schedule. The objective of the proposed analysis are to increase the throughput and energy efficiency of WSNs by adopting an upgraded BEST-MAC protocol with the aid of an effective CH selection mechanism. To increase the throughput of present technique, a back propagation artificial neural network was used in the work. The performance metrics include energy efficiency to extend the lifespan of WSNs and throughput, which is important since it increases the amount of data that can be sent while using the same amount of energy. The outcome shows that, when compared to BEST-MAC protocol, the suggested approach saves 3.085% more energy and increases throughput by 51.26%.
Arun Avinash Chauhan et al[11] have developed an innovative and easy-to- implement method to balance the work carried out by Cluster Heads (CHs) in clus- tered WSNs. By balancing the amount of work that each node in a network does, the load balancing paradigm aims to increase network longevity. The method that divides workload evenly among a CH and some non nodes in a cluster was constructed using a heuristic approach and was based on this concept. Nearly as excellent as the CH are the chosen non-CHs. The heuristic approach ensures that the two CHs get an equal number of distinct packet types. x refer to the quantity of energy used. When two CHs are present in a cluster, the work load is immediately reduced since the primary CH and the secondary CH now both contribute half as much to the overall workload. In this situation, energy use will be x/2. Similar to this, each CH performs even less labour when there are three CHs in a cluster, consisting of one primary CH and two subsidiary CHs. The life expectancy of the network increases and the battery life of each individual sensor node decreases when numerous CHs share the load.
Gajendran Malshetty et al.[12] introduced the clustering approach known as LBSO (Load Based Self-Organized). This approach consists of three different stages: the first involves choosing the CH, which is done by choosing the node with the most weight; the second involves creating the cluster, which is done by setting a limit on its size in order to avoid the formation of many huge clusters. The Rotational phase, which is the third step, involves reselecting the CH. The algorithm is compared to the existing technique, called LEACH, to demonstrate its efficacy. The comparison is conducted by taking into consideration several aspects, such as energy usage, route length, and failure node count. The number of nodes used to compare these parameters is varied, and the analysis of the results indicate that the LBSO algorithm outper- forms the LEACH approach now in use.
Japman Kaur Dhaliwal et al.[13] presented extends the lifetime of network greatly by enhancing the SCH selection method using T2-FL. Using a chance factor, which is determined by fuzzy qualities including the SCH's closeness to the BS, centrality, and battery life, the choice of a SCH is decided. The outcomes of the simulation shows that the recommended LEACH-Type-2 strategy works well than the LEACH-Fuzzy method and lengthens network lifespan. The proposed study aims to give a useful clustering approach to extend network lifetime. The energy efficiency of the network is greatly influenced by cluster formation, CH selection, and the clustering process. All of these tasks can be successfully completed by taking into account a number of key features, such as energy, distance to the BS, mobility, hop counts, node centrality, etc. A SCH node is used, which is in charge of data transfer among the relevant CHs and BS, to reduce the number of hops. Battery power, mobility, and centrality are all taken into account in the recommended approach as input variables, which are then provided into Type-2 FIS to perform SCH selection. The simulation outcomes show that in terms of end-to-end latency, first node dead, half a node dead, final node dead, and network lifespan, the recommended T2-FL based solution is superior than LEACH - Fuzzy.
P. Rahul et al.[14] proposes a new Fault Tolerance (NQCAEFFFOCHGS-FT) mechanism which is based on the Distributed Connectivity Restoration (DCR) mechanism which has self-healing capacity, that allows network to self heal. Using this algorithm, the network topology is changed to construct the recovery route while faulty nodes are identiﬁed. The suggested system is measured against NQCAEFFFOCHGS and NQCAFFFOCHGS algorithms. NQCAEFFFOCHGS-FT algorithm shows 24.7% less amount of delay, 29.22% less Packet loss ratio, 1.01% less Node Routing Overhead, 5.65% less Balanced Load Index and 9.69% less energy Consumption than NQCAFFFOCHGS algorithm and also it shows 11% less amount of delay, 20.74% less Packet loss ratio, 0.53% less Node Routing Overhead, 3.84% less Balanced Load Index and 5.19% less energy Consumption than NQCAEFFFOCHGS algorithm.
Khalid A. Darabkh et al.[15] presented MOD-CEED algorithm that evenly distributes the workload across all sensor nodes to manage energy usage. With reference to the energy dissipation model of the LEACH system, they calculated the ideal number of CH in the network and then put the no. into practice by taking into account the residual energy of the node and the distance between the node and the BS. The LEACH-DT and CEED algorithms are contrasted with the MOD-CEED method. From the perspective of the lifetime of network, the suggested algorithm exhibits better performance. First Node to Die has been improved over LEACH-DT and CEED algorithms by 59% and 46%, respectively. Additionally, there are improvements over LEACH-DT and CEED for half Node to die of 109% and 42%, respec- tively. Additionally, the LEACH-DT and CEED algorithms, respectively, have been improved by 316% and 1% for Last Node to Die. The results of their stimulation demonstrate the superior performance of the MOD-CEED algorithm over LEACH- DT and CEED.
Prince Rajpoot et al.[16] in this paper, total of sixteen criteria were taken into ac- count, including cluster head coverage, base station connectivity, average residual energy, Normative residual energy deviation, the average life expectancy of the CH, the standard deviation of the typical life expectancy of the cluster head, Average distance to Cluster Head, Maximum distance to Base Station, Average distance to Base Station, an average of the remaining cluster heads' energy, remaining cluster head energy when disconnected, Linked CHs residual energy standard deviation, unconnected CHs residual energy standard deviation, the CH's necessary standard deviation of power to receive the data, The best Cluster Heads were chosen through collaboration between them based on the standard aberration of power needed by CH. And in order to select the best set of Cluster Heads, they applied many attributes decision- making techniques. The chosen Cluster heads consistently maintain a healthy balance between the variables and increase network energy efficiency. The node and Cluster Heads use less energy and share the load more evenly, extending the lifespan of the network.
Saiful Islam et al.[17] proposed an easy-to-use, balanced CH selection technique, that extends network lifetime while reducing energy consumption. They have taken into account the following four factors: remaining energy, neighbour node count, BS distance, and one hop neighbour information. In order to dynamically alter distance for each round, which reduces energy consumption and lengthens network lifetime, a distance factor termed was also taken into consideration. The formula is used to de- termine each node's weighted value. WV=RE+α*NN+(β/distance)where RE is the remaining energy, NN is the number of Nearest Neighbour, β is the distance factor and distance is Distance between CHs and Base Station. An Efficient Cluster Head Selection (ECHS) and EACH-C are put up against the suggested method. The suggested CH selection approach uses less energy than LEACH-C and ECHS, respective- ly, by 65.41% and 7.35 percent. Furthermore, the Last Node to die performance using the suggested technique outperformed LEACH-C and ECHS by 46.83% and 24.85%, respectively. With this method, the back transmission is decreased, and substantial energy is saved.
P.L. Sashrika et al.[18] proposed an approach for cluster head selection based on closeness centrality measure which improves the lifetime of Wireless Sensor net- works over random selection. They studied the centrality measures like Closeness centrality, degree centrality, betweenness centrality and concluded that closeness centrality has less energy consumption than degree centrality and betweenness centrality. Closeness Centrality is measured using the formula CC(i)=N-1/Σd(i,j) where n is the number of nodes and d(i,j) is the shortest path from node i to node j. Closeness Centrality based approach is compared with LEACH and Least Distance algorithm. Energy consumption is lesser than LEACH and higher than Least distance algorithm and takes lesser time than Least distance algorithm. Even though least distance algorithm has better efficiency they are computationally expensive for large scale WSN. The proposed Closeness Centrality based approach improves the network life time with less computational complexity.
Trupti Mayee Behera et al.[19] suggested a successful cluster head election system. With this method, the Cluster head position is switched around among the nodes with the highest energy levels. When choosing the successive group of cluster heads for the network, this algorithm takes into account initial energy, residual energy, and an optimal value of cluster heads. The suggested technique chooses CHs by combining the best possible number of clusters and residual energy, extending the lifetime of to more rounds. The formula is used to choose the cluster for all n ∈ G and 0 otherwise where E_residual is the residual energy level of the node and E_initial is the initial given energy level and K_opt is the optimal no. of cluster. The proposed approach and the LEACH algorithm are contrasted. Simulation demonstrates that the suggested algorithm performs LEACH in terms of throughput, longevity, and residual energy, all of which are increased by 60%.
B.Shrinithi et al.[20] presented a two-level, improvised LEACH(TL-LEACH) that selects its cluster head based on relative distance and energy. It is a well constructed algorithm based on clustering, with main cluster head and minor cluster head roles for managing changes in the topology of the network. Relative position for choosing the cluster head, multi-hop properties, and residual energy are some of the parameters considered. The node with the smallest distance and the most energy is nominated as SCH. Because SCH is chosen while taking into account the relative positions of other cluster members, less energy is lost during data transmission. The modified TL- LEACH extends the lifespan of the network, lowers the frequency of node 
death, and reduces overall energy usage.

V. BASIC ARCHITECTURE OF WIRELESS SENSOR NETWORKS
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VI. ANALYSIS BASED ON USAGE OF PARAMETERS

The usage of enhancing parameters were analyzed with the data visualization which is depicted (see fig. 2) The list of parameters are taken and analyzed in percentage form from the survey which are used to improve lifetime and selecting CH criteria. The Residual energy is used and distance between the Base station and CN parameters are taken most to increase the lifetime. The centrality parameter is used less to implement
Fig. 2. Usage of parameters
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VII. COMPARISION OF ALGORITHMS

Various approach is used to improve parameters. Some of the existing algorithms are compared below with their features and challenges. The following Table 1 gives comparison of various algorithm used for improving and of all heading levels.

[bookmark: _bookmark0]Table 1. Comparison of Algorithms
	Author Names
	Algorithm
	Features
	Challenges

	Sehar Umbreen et al[1]
	EEMCS mechanism
	It maintains a load balance, better through- put, energy utilization and scalability
	Algorithm is not supported for heterogeneous node

	
Safa’a S.Saleh et al[2]
	IE2-LEACH
	It is more effective way of detecting cluster heads in WSNs that consume the least amount of energy was developed.
	CH is chosen at random in set up phase

	
Armin Mazinani et al[6]
	FMCR-CT
	It could increase LND and HND parameters, decrease the volume of delivered control messages, and improve network performance
	The routing algorithm based on clustering does not have dynamic threshold values.

	Pawan Singh Mehra et al[7]
	FBECS
	With load balancing, it offers greater stabil- ity, a longer lifespan, and large information
sending to sink
	This algorithm works only with homogeneous SN

	P.Rahul et al.[14]
	NQCAEFFFOCHGS-FT
	It is outperformed in terms of latency, packet
loss ratio, node routing overhead, balanced  load index, and energy consumption.
	Setting up the topology for mov-
ing nodes

	Sujatha J et al.[3]
	T2-FL
	It enhanced versatility, superior lifetime, A smaller amount of energy is used for each round.
	Path selection for the moving node is difficult

	Sukhkirandeep kaur et al[4]
	HLBC
	It increases the no of alive nodes and en- hance the stability of the heterogeneous
network.
	Works only for stationary sensor nodes

	P.Suman Prakash et
al.[8]
	HHDAP
	It improves energy consumption, throughput,
and network longevity
	Works only in homogeneous net-
work.

	Kale Navnath Dattatraya et al.[9]
	FGF
	It helps in delay minimization and energy maximization and also increases no of alive nodes
	This algorithm does not deal with load and temperature.









VIII. RESULT AND DISCUSSION

For extending network lifetime and ensuring network reliability, QoS metrics such energy consumption, throughput, link stability, and network lifetime are taken into consideration. Overall energy consumption calculates the algorithm's efficiency for each iteration. The RE also increases when energy use increases. Similarly, through- put assesses the quantity of packets that are successfully transmitted to the BS on each round. The quantity of rounds up to the final node is alive, which is a well-defined measure of energy efficiency, increases with network lifetime.

IX. CONCLUSION

This paper mainly focuses on WSN, which is mainly used for tracking and monitoring environmental factors. This work is mainly to resolve the issues that any other author has not reviewed. The system model is created for finding an efficient cluster head among the cluster network based on various parameters, which include residual energy, betweenness centrality, distance between BS and node, throughput, delay time, and data transmission rate. Analysis of various papers that were collected from many researchers' works is mentioned above. Analysis of the papers based on the parameters is shown in the form of a pie chart and a comparison table is made based on the features and challenges of the algorithm from the analysis made from 20 papers. The central goal of the proposed effort, which will be done, is to increase the network lifetime, decrease the consumption of energy of the nodes, and also improves the overall network performance 
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