
IJRECE VOL. 7 ISSUE 2 (APRIL- JUNE 2019)                   ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE) 

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING 

 A UNIT OF I2OR  736 | P a g e  
 

Wireless Sensor Network Routing Algorithms: A Review 
Shivani1, Dr. Ashish Payal2 

1M. Tech(IT) Scholar, 2Assistant Professor 

University School of Information, Communication & Technology(USICT), Main Campus,                       

Guru Gobind Singh Indraprastha University, New Delhi, India 
 

 

Abstract - Advancement in the electronic and 

communication industry has basically leads to the need of 

security and analysis in the system. To achieve this, we 

basically require sensor based hub stations or nodes for 

proper data transfer of the critical parameters of the 

environment. Sensor Networks are important field of 

research these days as it is important to transfer sensors 

critical data to different location. Therefore, it is very 

important to improve the efficiency of the system by 
improving the speed of the network and enhancing its 

capability to transfer the critical data efficiently. In this 

paper, we are discussing the routing algorithm developed for 

the efficient transfer of the sensor parameters. At that point 

some essential measurements, for example, scalability, 

message overhead and algorithm complexity are utilized for 

looking at cluster-based algorithms give an understanding to 

challenges in this field. The target is to identify the best 

protocol for the sensor network in wireless scenario.  
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I. INTRODUCTION 

As we can say sensor network in wireless scenario 

considerations mainly depicts in a large way, as the 

accumulation of wireless hubs stations consisting of sensors 

and formally known as nodes, these are consistently 

subjectively sent information in an engaged region that is 

the range of the hub, over an enthusiastically evolving 

environment. These hubs can detect, process, and forward 

information to neighbouring hubs and base station (BS) 

which is also known as the sink of all stations. In addition, 
these little hubs have a very constrained ability, for example, 

a very low memory requirement, low analysing capabilities, 

low handling costs, and in particular a very small charging 

power unit. The sensor hubs are dissipated over a substantial 

geographic territory containing many hubs to screen an 

objective area, this dissipation triggers on transmission and 

receiving process of the communication systems. The 

information which is detected called the detected 

information packet and it must be sent to BS or the sink 

location on high priority for next basic activity according to 

the routing protocol, along these efficiently turns out to be 
fundamental for routing algorithms exchanging of 

information from hub to hub or several nodes or BS(sink) 

very effectively [1– 4]. The WSN or the sensor network has 

been perceived as one of the critically challenging 

advancements of the 21st century. In WSN (Wireless Sensor 

Network), the point is to effectively use the conceivable 

accessible assets such as the critical information, and the 

diverse sort of various levelled route creating algorithms 

proposed in these years. All these strategies have an 

essential target is to get energy and speed effectiveness with 

security and expand the network lifetime which is the time 

in which the network exists and performs well. In this paper, 

clustering is the most notable used technique to achieve 

these targets which is discussed in detail. 

 
Figure 1: Classification of routing protocol sin WSN 

 

The basic clustering algorithms in this network domain are 

categorized into on this basis of routing initiating 

mechanisms. The categories are divided into the following 

categories: Node, Data, Source and Destination Centric 

category of routing protocols in wireless scenario. In this the 

information is transmitted through the development of the 

cluster formation processes and one head member hub or 

node is selected which give the critical information to other 

cluster heads or it can directly transfer to the sink or base 
station depending on the system is multi hop or only a single 

hop system for wireless communication of the sensor 

network on clustering domain. In Figure 1, a chart is 

represented to show the categories in an efficient way. The 

network structure is also arranged into level and various 

levelledconventions or protocols. In networks algorithms, all 

sensor hubs or nodes arrange with one another through a 

multi-hoppingstructure which can be have, each hub for the 

comparable job according to the defined rules in the routing 

table of the network protocol, for example, no need keep up 

topology and gives quality connections from source to the 

sink or base station. In any case, level networks use flooding 
which is a costly task as far as energy vitality utilization. 

Also, network causes high transfer speed usage in effect of 

excess messages and has a non uniform vitality use with 

high deferral of the network.  

In the methodologies, hubs are bunched or clustered into 

groups, and, by a couple of criteria, a group cluster head is 
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picked that is in charge of effective communication 

according to the routing table rules. In various route 

directing principles, commonly a two-layer approach is 

utilized, where one layer is used for identifying the physical 

condition and the other is used for initiating the route table 

work. The low in power vitality hubs are used for detecting 
while high in power vitality hubs are as often employed as 

much as possible for gathering data, amassing, and sending 

data [3].  

Clustering approach is the most extensively used method for 

vitality productivity to achieve versatility and viable 

correspondence. Group based various approach techniques 

have a couple of positive focuses for instance, expanding in 

adaptability; effective information accumulation and 

channel critical data transfer capacity are proficiently used. 

The essential issue of clustering is non uniform clustering 

which prompts high vitality dissemination of sensor hub, all 

out vitality utilization increments, and network availability 
not being guaranteed [14].  

The point of convergence of this work is on various 

clustering plans. Here the guideline centre is around group 

arrangement, head choice, group reorganization, and group 

head reselection considering the vitality use and their effect 

on as a rule network lifetime. 

Clustering in WSN - In WSN, direct correspondence of 

sensor hub with BS (sink) or multi-hop correspondence of 

sensor hubs towards BS isn't reasonable as vitality use is 

generally high which actually results in early expiry of 

network lifetime of the sensor hubs. Direct correspondence 
or single-level correspondence is generally not feasible for a 

very huge scaled network as WSN cannot reinforce entire 

whole communication correspondence. Direct 

correspondence has its positive advantages focuses for 

instance high vitality utilization, Duplication of information 

(sensor hubs that were typically near one another, and 

sending information with assumed minor variation), and 

most removed hubs. Concerning staying away from these 

issues, utilized other routing correspondence through a more 

progressive methodology is utilized where hubs are 

assembled into groups. The main hub otherwise called group 

head or the cluster headis in charge of accumulating of the 
information and after that sending it to the defined BS or 

sink hub. 

Design Challenges in Clustering -Wireless sensor network 

shows a couple of challenges regarding structure and usage 

of clustering calculations [7]. A lightweight or easy 

clustering calculation is required due to the limited memory. 

Also, with these restrictions, it is incredibly difficult to 

oversee versatility and drag out network lifetime. Close by 

the recently referenced hindrances, a couple of various 

difficulties ought to be would in general be tended to 

legitimately while planning clustering calculations. The 
bunch arrangement process and the quantity of groups are 

basic factors in clustering conventions. These groups ought 

to be very much adjusted, and the wide range of messages 

traded in the cluster arrangement must be limited. The 

importance of the calculation must upgrade directly on the 

grounds that the network develops. Cluster head 

determination is mainly other significant undertaking 

consideration that straightforwardly influences the network 

execution and its lifetime. The most ideal hub ought to be 

chosen so the network steadiness period and generally 

speaking network lifetime ought to be augmented [8]. In the 
vast majority of used methods, CH determination is 

typically founded on a few parameters like this energy or 

power vitality level and about the area of the hub in which it 

operates.  

Clustering Parameters - Clustering parameters which can 

immediately or circuitously affect the cluster formation 

method [4] are discussed under. 

i) Cluster Count: It is the most initial parameter concerning 

clustering calculation proficiency, which differs relying 

upon network measured lifetime. 

ii) Cluster Formation. It implies the Sensor hubs or nodes 

are arranged and sent so that each segment will have 
adequate number of high energy vitality hubs. Every part 

of the cluster shapes group of sensor hubs to the better 

network. In figure 2, simple cluster based communication 

is represented. 

 
Figure 2: Cluster-based communication 

 

iii) Intra cluster Communication: It implies the Sensor hubs 

are arranged so that each division will have adequate 

number of nodes. It implies the correspondence of sensor 

hubs with its chosen CH inside any group or bunch. 

Mainly by far most of the procedures, sensor hubs 

explicitly (one-hopping) reach with CH. In any case in 

substantial network, multiple hopping correspondences 

got for intra grouping correspondence for high energy 

vitality hubs. Every segment frames the bunch or cluster 

of the sensor hubs.  
iv) Mobility: In the static network, the sensor hubs and our 

CHs are the static outcomes in stable groups for better 

mobility. 

v) Node Types: We choose node according to the 

algorithms. 

vi) Cluster Head Selection: Base station will speak with all 

the sensor hubs through a demo broadcasting message, 

decides area and battery life of every sensor hub. Base 

station will choose sensor hubs with high energy vitality 

levels as group CHs and bunch of group CHs will be 

framed inside a similar group. CH with most noteworthy 

vitality among the other bunch heads will be picked as ace 
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of the cluster. At a given time, there will just a single CH 

inside the group. CH picked as a best member will speak 

with all the sensor hubs or nodes inside the clusters and 

affiliation will be shaped between them. Group of CHs 

will be straightforward transfer the data to the sensor hubs 

inside that group or cluster for example, it will basically 
show up as single CH to the sensor hubs and then to the 

base station or sink. 

vii) Multilevel Cluster Hierarchy: Sensor hub speaks or 

communicates with head of their individual stage 1 groups 

which correspondingly speaks with level 2 clusters and 

then to the sink station. In this methodology, cluster 

selection and group CH correspondence and assignment is 

of high essentialness, particularly for substantial scale 

networks and higher speeds.  

viii) Algorithm Complexity: Point of ongoing calculations is 

the efficient arrangement of bunch clusters and choice of 

CHs. In the WSN, for the most part the present clustering 
conventions fall into a wide range of routing table rules, 

they are shown here; Homogeneous and Heterogeneous 

Networks: The clustering frameworks for homogeneous 

and heterogeneous frameworks depend on the qualities 

and usefulness of sensor hubs in a bunch or clusters.  

 

In homogenous networks, the majority of the sensor hubs 

have comparative preparing. Also, in view of different 

parameters, for example, leftover power level and separation 

from the focal point of CH, each hub can be a CH. To 

accomplish vitality productivity and burden adjusting, the 
job of CH is changed occasionally, while in heterogeneous 

networks, where there are normally two sorts of sensor hubs, 

hubs with higher equipment and highpreparing abilities are 

typically utilized as CH with in a bunch, work as 

information authorities, or even can be utilized as a 

important criteria inside the network.  

Central Controlled or Distributed Algorithms: In 

incorporated calculations, ordinarily, CH or BS is in charge 

of network apportioning and group development. These 

kinds of calculations are typically not reasonable for vast 

scale networks and progressively appropriate for restricted 

scale applications. While, in the dispersed procedures CH 
decision, determination and bunch or cluster development 

are finished by the sensor hubs themselves to pick up 

adaptability and speedy execution and assembly time. 

Typically dispersed calculations are all the more normally 

utilized in the homogeneous condition. Half and half 

strategies are likewise utilized where focal points of brought 

together and circulated calculations are used [4].  

Static and Dynamic Clustering: Clustering in WSN can be 

static or dynamic relying upon the application necessities. In 

static clustering, the bunch development and CH nodes are 

fixed. When clusters are shaped into existence, and CH is 
chosen, at that point it will stay for quite a while. In the 

greater part of the methods, bunches or clusters are made 

into existence once, CHs are intermittently changed to pick 

up vitality productivity. Dynamic clustering offers high 

vitality effectiveness by the intermittent re-appointment of 

CH and reconstruction of group cluster formation. It is 

utilized, viably respond to topological changes and prompts 

improved vitality effectiveness [4].  

Probabilistic and Non-Probabilistic Approaches: In 

probabilistic clustering approaches, every sensor hub is 

allotted an earlier likelihood to choose whether the CHs or 
any irregular determination system is utilized [8,9]. In 

addition, the probabilities allotted to hubs go about as 

essential criteria, yet some other auxiliary criteria can 

likewise be utilized amid the procedure of CH reselection or 

bunch transformation for improved vitality utilization and 

expanding network lifetime. Additionally, these procedures 

have quick execution and intermingling time and limit the 

quantity of trade messages. In non-probabilistic clustering 

strategies, deterministic criteria are considered for CH 

forming mechanism and cluster or bunch development and 

reconstruction. Furthermore, it basically depends upon on 

the data got from one bounce or multi jump closest one and 
requires extreme messages to be traded following in more 

awful time unpredictability than the probabilistic 

methodologies.  

Uniform and Non-Uniform Clustering Approach: In uniform 

clustering technique, the scope of hubs is pointlessly 

conveyed among bunches to pick up power execution. [5] 

Based on the above groupings, clustering has been generally 

utilized for networks in explicit conditions to secure quality 

execution and network adaptability in WSN. Rather than 

sending messages to all hubs or nodes, a head node station is 

liable for sending data to the BS to save energy vitality. 
 

II. ROUTING ALGORITHMS 

1) LEACH full name of LEACH is as Low Energy 

Adaptive Clustering Hierarchy. The essential domain of 

LEACH was to choose the CH among the various hubs or 

nodes by the probabilistic revolution with the prime goal 

that basically utilizes the energy model vitality equation 

from the communication correspondence that can be 

actually spread to all the node hubs in the network. The 

activity of LEACH is mainly separated into the two stages, 

the prime setup stage and evaluating stage. In the setup 

stage, every hub chooses whether to end up to be a CH or 
not for main current round of communication which 

basically relies upon critical idea of the CHs rate proposed 

andthe various occasions in a hub that has been CH. 

2) LEACH-C: This is the modified version of LEACH 

which means it has a centralized kind of mechanism. In 

LEACH-C the groups are shaped and routing table is 

updated by base station while in LEACH every hub self-

arranges them into clusters or groups or bunch and initialize 

the communication process rules. The BS gets all the data 

with respect to the vitality energy and the region signal area 

of the considerable number of hubs or nodes sent in the 
defined network. Thus, BS decides the quantity of group 

Cluster head (CH) and orchestrates network into different 

clusters. 

3) TEEN: This algorithm is typically one of the various 

hierarchy based algorithms which might be presented for the 
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receptive sensor network and is simply founded on LEACH 

algorithm. In this the clustering procedure utilize two kind 

of threshold limits named a soft and hard signal. The point 

of this limit is lessening transmitted measure of information 

between hubs. Hard triggering threshold is one of the tenets 

for transmitting. Soft limit is an edge that gives the 
algorithm greater adaptability. In one situation if the 

estimation of one hub is not exactly the hard limit however 

the contrast between two as of estimations of the hub is 

more than the Soft edge, information will send to the base 

station.  

4) EEHC: EEHC is generally a randomly disseminated 

arbitrarily clustering algorithm which is productive for 

heterogeneous wireless sensor conditions. In this examined 

algorithm group heads gathering the information from 

various different hubs in the different bunches and after 

collection must be sends to them and to the base station. 

This talked about algorithm fundamentally comprises of two 
principle stages called 1) is Initialization stage and 2) is 

Development stage. 

5) DDAR: This presented algorithm utilized as a 

dynamically sensor based approach for choosing the cluster 

heads for communication. Additionally, we also can say that 

DDAR have mainly atwo-level hierarchical mode based 

clustering, (in which aCH and a SCH are the nearest nodes 

for the BS sink station) and for energy vitality 

baseutilization. Moreover, this algorithm actually gives 

energy utilization in terms of reduction is nearly 15.5% 

which is muchless than that of the above discussion 
basedLEACH protocol idea.  

6) WCA: WCA algorithm is known as another clustering 

algorithm. In which CH head choice essentially relies upon 

numerous thigs like the level of hub, hub speed, and 

separation to closest one, and the rest of the battery lifetime 

and the period time which a hub was a group head. Regard 

to these parameters every hub relegated an esteem. At that 

point the hub communicates the qualities as its weight to 

every single other hub and the hub will be chosen as the 

bunch head that its weight is the most elevated among its 

closest one. Something else, the hub joins as a part to 

neighbour cluster or bunch. In this algorithm the span of 
bunch is viewed as restricted to sparing vitality. \ 

7) ACT: on the off chance that we talk about ACT 

Clustering algorithm this will tuning the Cluster bunch 

estimate and furthermore transmission runs. In this 

algorithm chose the network topology into various 

dimensions. Despite the fact that Cluster measure in each 

chosen dimension is equivalent yet this size is not the same 

as groups on the off chance that we analysed alternate 

dimensions. It is an algorithm which accepted that sensor 

hubs contain a similar introductory vitality and group sensor 

network in all present three stages: Setup, information 
exchange and support of bunch.  

8) HCTE: This procedure algorithm generally takes the 

advantages of the two cluster head for basically balancing 

energy in all the cluster groups. Each of these cluster group 

heads in each cluster or group is actually responsible for the 

special obligations on it.  This set of routing tablerules 

basically uses the multi-hop communication transfer. 

HCTE algorithm has as below five phases:  

Phase 1: 1stly cluster head selection  

Phase 2: 2ndly formation of clusters and other phase is 

phase 3. 
Phase 3: after both phase –the other cluster or group head is 

basically got announced efficiently.   

Phase 4: This second lastphase is mainlyusually schedules 

thetransmission of data modules, which will usually beas 

similar to as the LEACH algorithm explained above. Both 

of them can be used in a time division based multiple access 

in multiplexing using duty cycle for transmission of data.  

Phase 5: This is the last step in which it is using the multi-

hoping styletransfer of information critical data.  

9) CCM: This algorithm is a mix of anchoring and 

clustering. Honestly, the CCM consolidates the upsides of 

the two algorithms PEGASIS with low vitality use and 
LEACH with less deferral in the transmission of 

information. This algorithm comprises of three phases are 

framed: making bunch or grouping cluster nodes, making 

chain and information exchanging.  

Phase 1: every single chosen hub sends its situation to all 

closest one hubs in the radio range R. what's more, should 

calculation the bunch or group or cluster heads are chosen. 

Phase 2: now a chain is actually formed in allpresent 

formed cluster or group.  

Phase 3: this last phase is usually has a cluster chain formed 

which is actually re-formed on the basis of new group CHs. 
10) LEACH-VF: VF LEACH is generally a half and half 

algorithm of the LEACH algorithm and it is for the most 

part virtual powers thought. VF LEACH fundamentally 

have two sorts of virtual power:  

1) is Attractive power and 2) is Repulsion drive.  

As should be obvious underneath this algorithm comprises 

of three stages:  

Stage 1: here we Setup and development of groups  

Stage 2: after development of CH, perform essentially 

Calculation of the present vitality and might be virtual 

removal in sensor hubs.  

Stage 3: this is for the most part use for information 
transmission, which is equivalent to LEACH. 

11) SLGC: In SLGC for the most part a network which 

seen as a lattice. Also, in this algorithm group heads must be 

chosen dependent on ascertaining the focal point of gravity 

(here the separation is taken from one another) and vitality 

of the hub limit for the current round and the following up 

round. the Selected bunch sets out toward the following up 

round should prompts reduced the volume of messages that 

in each present round is utilized for control and recognizes 

the hubs for sending the information to the group head. This 

algorithm upgrades the network lifetime and demised 
vitality utilization.  

12) MWBCA: MWBCA algorithm uses weighting capacity 

for clustering. The capacity is a direct mix of the power 

transmission, remaining vitality of hub, the quantity of 

closest one and lengths that the hub was group head. Each 
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hub communicates its accumulated load to most extreme 

closest one hub and a hub with which have least weight may 

be chosen as the bunch head. This MWBCD set of standards 

should avoid hub of untimely destruction due to inordinate 

power costs, chose all hubs then again as a group heads. 

Hubs with higher remaining vitality are more noteworthy 
probability to rise as CHs. 

 

III. CONCLUSION  

Hence, we have covered all basic of sensor network 

algorithm routing table algorithms in brief explanation. All 

the algorithms basically revolve about the protocol LEACH 

which is the best and a few minor changes have been done 

to improve its performance in other protocols. In this survey 

paper bunch based directing advancement have been looked 

into. It is seen that in wireless sensor networks, network 

lifetime and vitality are imperative parameters for thought, 

and numerous algorithms are composed to improve these 
parameters.  
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