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Abstract:  Wireless sensor networks are an attractive field of researchers for several applications like industrial automation and 

environmental monitoring and military surveillances. Energy scarcity is a major issue on sensor networks. To meet out the 

requirement at various power management protocols are proposed by several researchers. Different cluster-based schemes are 

discussed as a solution for this problem. In this paper, analysis of the present-day classification and general grouping of clustering 

schemes are studied. It furthermore surveys different energy efficient clustering algorithms with QoS service enhancements. It 

also analyzes these clustering algorithms based on metrics such as energy efficiency, cluster stability, location awareness, node 

mobility and QoS support. 
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1. Introduction  

In wireless sensor network the main goal of research is to minimize the energy consumption of sensor nodes by designing the 

energy efficient routing protocol. Wireless sensor network represents the group of sensor network where the size of network can 

vary from a few to thousands [1-3]. Clustering can reduce the significant amount of the energy consumption in WSN. Wireless 

sensor network consist of a large number of sensor nodes, which are connected wirelessly to collect the information from the 

sensing field.  

Many attributes like the size of clusters can affect the energy consumption in sensor nodes. These attributes can be the size of the 

cluster, distance of member nodes from the cluster head, distance of the base station from the cluster head. Larger the distance 

from the member nodes from the cluster head greater the energy dissipation for the data transmission.  

There are two classification of wireless sensor network in terms of energy of their sensor nodes i.e. homogeneous wireless sensor 

networks and heterogeneous wireless sensor networks. Homogenous WSN have the equal energy and heterogeneous WSN have 

the different energy of the sensor nodes.  

The sensor nodes in these networks can sense the physical environments conditions like temperature, humidity, light, sound and 

vibrations etc. These sensors can replace the human physical monitoring in the hazardous situations like forest fire, flood, 

guarding on the border, monitoring the volcanoes eruption. Some other applications are military, structure health, 

industrial, child care, medical monitoring, food processing, and surveillance. NFC is the new trending application of 

wireless sensor network for payment, keyless door cards, smart posters, health monitoring by smart bands equipped with 

NFC technology.  

2. Energy Efficient clustering algorithms 

1) LEACH 

This protocol is planned by W.R. Heinzelman et al in 2000 [4]. it's terribly illustrious protocol in wireless detector network for 

agglomeration. This protocol offers each centralized and distributed schemes. LEACH is intended for uniform WSN i.e. all the 

detector within the network have an equivalent energy. LEACH uses the idea of creating clusters reckoning on the received signal 

strength of the SNs so use the opposite intermediate cluster heads as routers to relay the perceived information to bachelor's 

degree. Tasks like information fusion and compression is that the responsibility of Cluster Head. This mechanism saves the 

energy because the information transmission is carried by the CHs nodes instead of all the SNs. 
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The optimum variety of cluster head in LEACH protocol is calculated by the zero.05 times of the overall variety of detector nodes 

within the wireless detector network. For load equalization in LEACH, cluster head is persevere dynamic  willy-nilly, this 

technique conjointly saves the energy of the network. LEACH has 2 benefits that it doesn't want the worldwide data of network 

and it's utterly distributed. 

2) TEEN 

This protocol is planned by A. Manjeshwar et al 2001 [5]. young  protocol was developed for reactive WSNs. this is often a 

location aware protocol and developed by authors for reactive networks and time essential applications. young  incorporates an 

equivalent idea of LEACH for cluster formation and CH choice of nodes. young  have 2 sorts of threshold in protocol, exhausting 

threshold (HT) and soft threshold (ST) together with this perceived price. HT is that the threshold price to trigger a detector node 

to transmit the perceived price to corresponding cluster head if the perceived price is larger than the exhausting threshold. Soft 

threshold may be a price that may be a minute modification within the perceived attribute to change thereon transmitter of current 

detector node for information transmission. The TEEN protocol send the worth of perceived parameter to the bottom station, once 

there's fast and vital modification within the threshold price of that parameter over or adequate the set threshold, then detector 

node activate its transmitter to send the desired data to the bottom station. we will get additional correct results by dynamic  the 

soft threshold to a smaller price however it prices additional energy consumption. On simulation young  outperforms LEACH and 

LEACH-C on the average energy dissipated and total variety of nodes alive metrics. 

3) APTEEN 

This protocol is introduced by A. Manjeshwar et al in 2002 [6]. APTEEN is that the enhance version of teenage protocol, it send 

the perceived periodical information at regular amount and it will be employed in each application either proactive or reactive. 

APTEEN includes a disadvantage over young  that it consumes additional energy than young  as a result of it sends the perceived 

information sporadically. This protocol have four parameters i.e.- exhausting threshold, soft threshold, current price and therefore 

the count time. APTEEN has an extra parameter than the teenager that is count time. Count time may be a counter that may be a 

time period once that the node sends the perceived price to the CH whether or not it reaches the brink or not. during this method it 

offers the answer for real time applications however at the price of additional energy dissipation. 

4) DEEC 

This protocol is planned by Li Qing dynasty et al in 2006 [7]. The authors given DEEC (Design of a distributed energy-efficient 

clustering) algorithmic rule for heterogeneous wireless detector networks. The authors developed DEEC protocol, that may be a 

hierarchic protocol for 2 and additional energy levels in heterogeneous WSNs. DEEC protocol distributed the high energy task of 

CHs among all the nodes in network consistent with their residual energy and initial energy of the nodes. DEEC have 2 sorts of 

nodes traditional and advance, advance nodes has (1+a) times additional energy. therefore the advance nodes has high initial and 

residual energy , so that they have bigger chance for being elect as a CH. CH election relies on a chance expression that may be a 

quantitative relation of current node residual energy and average network energy.. 

5) DBEC 

This protocol is planned by Changmin D et al in 2007 [19]. The authors innovated a heterogeneous and energy economical 

protocol named as “Distributed Energy Balance agglomeration Protocol for Heterogeneous Wireless detector Networks”. The 

author planned a DEBC protocol for heterogeneous wireless detector network. the choice of cluster heads depends on the chance 

supported quantitative relation of remaining energy of the detector to the common energy of network. instead of the low energy 

nodes the high remaining and initial energy nodes have additional prospects to be elective  as cluster. This protocol improves the 

LEACH and Sept protocol by considering heterogeneousness for 2 levels and extends up to multi-hop heterogeneousness. This 

protocol also can be extended as two-level heterogeneousness and multi-level heterogeneousness in terms of energy of the nodes 

which might turn out far better ends up in future. 

6) REEH 

REEH protocol is developed by Lalitesh Sehgal et al in 2011 [8]. it's devised for heterogeneous wireless detector networks. This 

heterogeneous agglomeration protocol relies on the idea of residual energy of the network. The author analysed the impact of 

heterogeneousness in energy of nodes to increase the life time of WSN is represented. The author devised the REEH protocol that 

is heterogeneous in energy of nodes on scrutiny from the LEACH protocol. the choice of the CH relies on the residual energy of 
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the node and their individual cluster. There area unit 2 sorts of nodes traditional and advance. There a hundred nodes out of that 

ten area unit advance and ninety area unit traditional nodes. traditional nodes have two joule and advance nodes have 4joule of 

initial energy i.e. double of traditional node’s energy.The analysis work shows its potency on these parameters that area unit 

initial node die, 0.5 nodes alive, last node dies. These 3 parameters describes the network period of time at totally different stages 

of network preparation. On the simulation of REEH on NS2.27 platform shows that once REEH compared to the undiversified 

LEACH protocol, REEH lowers the energy dissipation and prolong the overall network period of time. 

7) ECRPW 

This protocol is introduced by Sun Yanjing, He Yanjun et al in 2011 [9]. The authors devised a protocol named ECRPW, 

associate energy potency agglomeration routing protocol supported weight for WSNs. ECRPW protocol is heterogeneous in 

energy of detector nodes and sets up a routing tree supported cluster heads’ weight. In ECRPW routing protocol author use 2 sorts 

of detector nodes traditional and special nodes. There λ is that the variety of special nodes, and energy of special nodes is α times 

quite that of the traditional nodes. This protocol chooses the cluster head on the idea of remaining energy of the detector nodes 

once each spherical. ECRPW has conjointly applied a constraint of distance threshold in forming the clusters. This routing 

protocol with efficiency extends the longevity of network period of time in heterogeneous wireless detector network. ECRPW 

shows higher results on simulation on NS2 than LEACH, LEACH-C in terms of energy expenditure of network, death 

quantitative relation of node and lifelong of network. 

8) ESEP 

ESEP is planned byM. M. Islam et al in 2012 [11]. The authors devised a energy economical protocol named as “Extended Stable 

Election Protocol (ESEP) for 3 level hierarchic Clustered Heterogeneous WSN”. ESEP may be a 3 level heterogeneous protocol 

in HWSN. ESEP has 3 sorts of nodes traditional, moderate and advance nodes. the upper energy nodes i.e. moderate and advance 

nodes have additional probabilities to become cluster head because of their high initial energy. ESEP conjointly considers the 

remaining energy idea consequently the increasing variety of rounds in WSN. On simulation ESEP protocol produces higher ends 

up in terms of network period of time, on scrutiny with ancient Sept. 

9) MODLEACH 

This protocol is planned by Mahmood, N. Javaid et al in 2013 [10]. The authors devised a protocol named as MODLEACH: A 

Variant of LEACH for Wireless detector Networks. MOD-LEACH may be a changed and increased version of LEACH that may 

be a terribly notable protocol in hierarchic agglomeration routing protocols in WSN. MOD-LEACH includes a threshold for 

cluster head replacement theme once each spherical with twin transmission levels. . If current CH has not dissipated abundant 

energy throughout that spherical and if the CH has additional energy than needed threshold, it'll stay cluster head for following 

spherical conjointly. The MOD-LEACH protocol is additional sturdy than LEACH on terms of packets sent to the bottom station, 

formation of the cluster head and stability of the network with longer period of time of detector nodes. any advancement within 

the protocol is created by incorporating the exhausting and soft threshold idea of the teenager protocol for reactive WSNs. Then 

there'll be 2 new versions of the MOD-LEACH i.e. exhausting threshold MODLEACH and soft threshold MODLEACH. On 

comparison with the assistance of simulation these outperforms the standard leach metrics of turnout and network life. 

10) EDDEEC 

This protocol is planned by N. Javiad et al in 2013 [17]. The authors planned EDDEEC (Enhanced Developed DEEC) for 

HWSNs. This approach is associate increased version of EDEEC and DDEEC named as EDDEEC. In EDDEEC, it removes the 

penalizing impact of DDEEC and has the 3 sorts of energy nodes in EDEEC with a replacement threshold referred to as limen. On 

simulations it shows higher results than previous algorithms. 

11) BEENISH 

This protocol is planned by T. N. Qureshi et al in 2013 [18]. The authors devised BEENISH (Balanced Energy economical 

Network Integrated Super Heterogeneous) Protocol for WSNs. In BEENISH CHs area unit elective  on the idea of distinct 5 sorts 

of possibilities for 5 sorts of totally different nodes. It propose four energy levels of nodes in WSN, the new forth level energy 

node cluster is radical super nodes that has the best energy state in WSN. Simulation shows that it outperforms DEEC variants. 
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12) TADEEC 

This protocol is planned by Chauhan A. et al in 2013 [13]. The authors introduced TADEEC: Threshold Sensitive Advanced 

DEEC Protocol for WSNs. TADEEC protocol may be a heterogeneous protocol with four energy levels. during this paper the 

author presents a brilliant advanced node with the present 3 sorts of nodes likewise in EDEEC. They conjointly used the idea of 

teenage (reactive protocol) in TADEEC with four level of heterogeneousness. TADEEC outperforms LEACH, DEEC and 

EDEEC on period of time and stability parameter. m) HEER 

This protocol is devised by N. Javaid, S. N. Muhammad et al in 2013 [14]. The authors planned HEER (Hybrid Energy 

economical Reactive) Protocol for Wireless detector Networks. The authors developed a protocol for undiversified and reactive 

wireless detector network. This protocol isn't energy privy to the energy of the network. It incorporates the options of DEEC and 

teenage protocol. From DEEC, HEER protocol uses the CH election technique supported the residual energy of the nodes in WSN 

and from young  it uses the exhausting and soft threshold idea. 

13) ACH 

This protocol is developed by N. Javaid et al in 2013 [12]. The authors introduced ACH: Away Cluster Heads theme for Energy 

economical agglomeration Protocols in WSNs. The author planned a theme to a replacement arrangement to detector nodes in an 

exceedingly method that 2 cluster heads area unit maintain a distance of twelve m minimum, therefore during this method CHs 

area unit distributed in an exceedingly balance manner in wireless detector network. ACH theme is applied on LEACH, Sept and 

DEEC so compare with standard LEACH, Sept and DEEC. On comparison LEACH-ACH, SEP-ACH and DEEC-ACH offers 

higher ends up in terms of stability and variety of packets sent to the Sink. 

14) ZSEP 

This protocol is planned by G. Chandini et al in 2014 [16]. The authors introduced Energy economical Zonal Stable Election 

Protocol for WSNs. The authors planned the energy economical routing protocol Zonal Stable Election Protocol (ZSEP). during 

which they categorised the network into 3 regions. One zone in network contains the traditional nodes and remaining alternative 2 

zones contains the advance nodes consistent with their energy levels. the bottom station is deployed within the center is stationary 

in detector space. If the traditional nodes need to send their perceived information to bachelor's degree, they need the privilege of 

direct communication to bachelor's degree. If the node comes in alternative 2 zones that have the advance nodes then they'll 

forward information to CH and relay their information to bachelor's degree through the CH. ZSEP shows higher results from the 

present protocols in terms of energy metrics. 

15) iP-EDEEC 

This protocol is planned by Anamika Saini et al in 2016 [20]. The authors planned the iP-EDEEC protocol for heterogeneous 

wireless detector networks. This protocol may be a increased and improved version of EDDEEC exploitation young  protocol as 

improvement protocol for threshold information transmission to scale back the redundant and redundant information to the 

bottom station. The iP-EDEEC protocol outperforms the traditional DEEC variants on the soundness amount, network period of 

time and turnout. 
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5. CONCLUSION  

This literature review gives a summarized form of all the research papers based on distributed clustering protocols in both 

homogenous and heterogeneous wireless sensor network environment, which helps researchers to find the research gaps in the 

previous work for more improvement. From the above literature, we studied these research paper in a detailed manner by which 

we inferred that the current research and development (R&D) field is to develop low-power communication protocols with 

inexpensive on-node processing and limited power supply. We studied that the CH selection and many other factors are taken in 

to consideration to choose the best set of CHs, thereby the network lifetime of the WSN can be increased.  We conclude from the 

above literature review that the heterogeneous clustering protocols outperform the homogeneous clustering protocols in extending 
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the lifetime and stability. As the heterogeneity of the sensor nodes in terms of initial energy increases the network lifetime also 

increases.  
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