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ABSTRACT  

One of the major threats in Wireless 

Sensor Network (WSN) is extending the 

network lifetime due to sensor node having 

limited power supplies. The maximization of 

WSN lifetime is complex because nodes 

facing differential power consumption. The 

route is formed through various hops 

because of short transmission range. In this 

survey, analyzing various routing algorithms 

and methodologies for to efficiently 

balancing energy consumption among the 

sensor networks and to prolongs the lifetime 

of the network. 

Keywords: Energy consumption, Network 

lifetime, Routing, Sensor nodes, Wireless 
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1. INTRODUCTION 

In general, sensors have short 

transmission range, battery dependent, low 

computing and communication ability. 

Because of these factors, it is important to 

design a routing algorithm to extend the 

network lifetime. There are two important 

factors which affects the lifetime of the 

network, they are finding the path difference 

between two sensors and balancing the 

energy consumptions of the sensors. In a 

source-destination, the data packets are send 

towards the shortest path which leads to 

energy depletion of the sensors so that 

partitions can occur in the networks. By 

avoiding the neighbor sensors which are not 

suitable to participate in the process of path 

finding, the unnecessary transmissions can 

be reduced and at the same time lifetime of 

the network is maximized.  

 

            Comparing FAF-EBRM with EEUC 

and LEACH which balances the 

consumption of energy and extends the 

network lifetime. A-star algorithm is 

efficient heuristic method used to find the 

low path cost [1][2]. By increasing the size 

of selected routes which gives the chances to 

provide more routes with high values of 

energy factors [3]. MCLCT (Maximum 

Connected Load Balancing Cover Tree 

Algorithm) preserves the connectivity as 

well as the coverage by forming the huge 

number of load balanced cover trees. It is 

also used to maintain the burden of certain 

nodes [4,5]. ENS-OR selects relay node 

which has the high priority in forwarder set 

to send the receiving ENS-OR [6].  

 In GSTEB, base station assigns a 

node and communicates its node ID and to 

combines the all sensors. The 

communication between the cluster head 

and cluster member is achieved through one 

hop communication [7][8]. The nodes are 

not selects randomly for keeping them in 

active state [9].  To achieve the optimal 

distance between the nodes, each ant 
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forwards from one sector to another based 

on the particular probability [10]. By 

reducing the distance among sensors and the 

gateways, energy consuming of some sensor 

nodes can also be minimized [11].  

 

2. LITERATURE REVIEW 

To balance the consumption of 

energy between the sensor nodes, Energy 

Balanced Routing Method based on Forward 

aware Factor (FAF-EBRM)  methodology is 

used. In this, the next bounce is chosen 

based on the information of forward energy 

frequency and channel weight. Information 

are sent to Cluster Head(CH) and then 

directed to the sink node. The main usage of 

FAF-EBRM is event detection and data 

collection [1]. The routing algorithm 

describes several routes between the source 

and given node by choosing the subset of 

routes from the all predefined routes To 

achieve the balanced energy consumption 

within the network, ACO(Ant Colony 

Optimization) technique is used and it 

analyze the identified routes by priority. For 

this work, the sink node send a RReq (Route 

Request) to the neighbors in order to find the 

most suitable path to route the data  [3]. 

MCLCT (Maximum Connected 

Load Balancing Cover Tree Algorithm) 

extends the lifetime of the network by 

considering BS connectivity and coverage. 

To keep the connectivity as well as the 

coverage by forming huge numbers of load 

balanced covering trees. To avoid the 

congestion of the network, it is important to 

generate the cover tree through MCLCT. In 

this, every sensing node forwards the sensed 

data to Base Station (BS) directly and 

evenly balances the load inside the network 

[4]. To prolong the network lifetime, the 

routing criteria such as less number of hops, 

low traffic load and remaining energy will 

be considered. To obtain the optimal route 

from node to BS, A-star algorithm is used 

and the primary goal of fuzzy approach is to 

resolve the node optimal value based on the 

traffic load and remaining energy [2]. 

Minimizing the energy consumption 

in the network can be attained through ENS-

OR(Energy Saving via Opportunistic 

Routing). This methodology defines how to 

chosen the forwarder set by optimal energy 

planning for every node. It is mainly used 

for saving energy to choose the relay node 

that is the maximum priority forwarder set 

which directs the entering ENS-OR 

algorithm [6]. The main goal of GSTEB is 

to attain a longer lifetime of network for 

various applications. In every round, Base 

Station selects a root node and 

communicates its ID and integrates to all 

sensors. One way to compute path either by 

forwarding the information between the 

Base Station to sensors otherwise by accept 

the common tree structure alone developed 

by each node [7]. 

The Network model focuses on 

formation of cluster and selection of Cluster 

Head(CH) similarly the Radio model 

concentrates on evaluating the utilization of 

energy during send, receive and occupying 

of data. The link among the cluster member 

and CH is achieved through one hop 

communication. The Cluster Heads are 

named depends on the characteristic of node 

weight probability [7]. Balancing the energy 

consumption in HNDS (Heterogeneous 
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Node Deployment Scheme) by maintaining 

coverage and connectivity. In this technique 

Sensor Nodes are expand at center of the 

cell by ensuring network coverage and 

Relay Nodes are fixed at the network area to 

ensure connectivity. These phases which 

balances the energy consumption between 

the layers so that lifetime of the network can 

be enlarged while managing coverage and 

connectivity [9]. 

To achieve good energy balancing 

and higher energy efficiency, it is important 

to design optimal distance  based on ACO. 

In this method, assumed that ant is on every 

sector and each ant moves from one sector 

to another via sink depends on particular 

probability. Moreover, the ant in the outer 

sector shift firstly and then each ant moves 

to completes its trip [10]. The proposed 

routing algorithm has been matured by 

considering concession between hop count 

and transmission distance. Cluster Heads 

(CH) are mostly used as the next hop of the 

relay nodes in data transmission so that 

consumption of energy is somewhat 

balanced and the network period is 

improved [11]. 

3. Comparison Table 

Table 1 shows the advantages and 

disadvantages of the papers given below: 

 

 

 

Table1.  Comparative analysis 

REF.

NO 

TITLE MERIT DEMERITS 

1 An 

energy 

balanced 

routing 

method 

based on 

forward 

aware 

factor for 

wireless 

sensor 

networks 

Guarant

ees high 

QoS of 

WSN 

Backward 

transmission 

of data leads 

to wastage 

of energy 

2 A 

distribute

d multi 

path 

routing 

algorithm 

to balance 

energy 

consumpti

on in 

wireless 

sensor 

networks 

Efficient

ly 

avoiding 

the 

nodes 

which 

have 

lowest 

residual 

energy 

Lack of 

initial 

acknowledg

ement 

3 Efficient 

coverage 

and 

connectivi

ty 

preservati

on with 

load 

balance 

for 

Wireless 

Sensor 

Networks 

Prevent 

the 

heavy 

loads 

from 

being 

burdene

d by 

other 

nodes 

Sometimes 

the nodes 

with heavier 

transmission 

will deplete 

their energy 

rapidly  

4 Lifetime 

Enhance

ment in 

Wireless 

Sensor 

Networks 

using 

Fuzzy 

Select 

optimal 

path by 

favoring 

residual 

energy 

Unbalanced 

energy 

consumption 

is an 

inherent 

problem 
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approach 

and A-

star 

algorithm 

5 Opportuni

stic 

routing 

algorithm 

for relay 

node 

selection 

in 

Wireless 

Sensor 

Network 

Protect 

the node 

with low 

residual 

energy 

It causes 

quick 

exhausting 

of energy of 

these relay 

nodes 

6 A General 

Self 

organized 

tree based 

energy 

balance 

routing 

protocol 

for 

Wireless 

Sensor 

Network 

Achieve 

Load 

balance 

Some CH 

consumes 

more energy 

when BS is 

located far 

away 

7 Energy 

efficient 

cross 

layer 

based 

adaptive 

threshold 

routing 

protocol 

for 

Wireless 

Sensor 

Network 

It 

improve

s 

stability  

 

CH are 

chosen at 

each round 

8 Enhance

ment of 

Wireless 

Sensor 

Network 

Lifetime 

Network 

lifetime 

is 

improve

d by 

maintain

Energy 

imbalance in 

sharing of 

relay nodes 

by 

deploying 

heterogen

eous 

nodes 

ing 

coverag

e and 

connecti

vity 

9 An 

optimal 

distance 

based 

transmissi

on 

strategy 

for 

lifetime 

maximiza

tion of 

Wireless 

Sensor 

Network 

Improve

d 

network 

lifetime 

based on 

ACO 

SH and MH 

with fixed 

transmission 

distance 

results in 

low energy 

efficiency 

10 Energy 

efficient 

clustering 

and 

routing 

algorithm 

for 

Wireless 

Sensor 

Network: 

Particle 

swarm 

optimizati

on 

approach 

It 

improve

s the 

scalabili

ty of the 

network 

Trade off 

between 

transmission 

distance and 

number of 

data 

forwards 

 

 

4. CONCLUSION 

 In this paper, analyzing various 

routing algorithms and methods for to 

balancing the consumption of energy and to 

prolongs the lifespan of networks. Designing 

of routing algorithm is needed to balance the 

energy consumption. To avoid the network 
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partitions by omitting the neighbor sensor 

node to participate in path finding process so 

that unnecessary transmissions can be 

controlled and helps to maximize the 

lifetime of the network.  
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