
 
 

© STM Journals 2021. All Rights Reserved 1  
 

ISSN: 2393-8765 

Volume 8, Issue 1, 2021 

DOI (Journal): 10.37591/RTSRT 

STM JOURNALS

Recent Trends in 

Sensor Research & Technology 

 
http://engineeringjournals.stmjournals.in/index.php/RTSRT/index 

Research Article RTSRT 
 

An Energy efficient routing algorithm for 
heterogeneous Wireless Sensor Network 
 
Priti Dwivedi1, Ashok Kumar Rai2,* 
 

Abstract 

Wireless sensing network is con- sisting of sensors and sink that is self- organized and infrastructure 
less network. En- ergy plays a very important role for the life- time, coverage and connectivity of 
network. In this paper, proposed protocol has two level heterogeneous wireless sensor network in 
which Residual Energy and distance of node from base station in which every sensing ele- ment node 
is taking into account to maximize the life time of network. Simulation results show that the proposed 
protocol improves the performance of network. 
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INTRODUCTION 

Wireless sensor network has important role in the field of horticultural perception, forecast, 
building complex perception, protection police examination, data catching from various sources. 
These applica- tions required a wireless sensor network which has a long-life time and proper area 
coverage into the tar- get region. Since the working head of this organiza- tion is to gather data from 
target territory through the sensors and send it to the base station, so the majori- ty of the energy 
utilization is because of the getting and sending of information. Different conventions have been 
proposed to limit the energy utilization of organization because of which support cost can limit. 
Sensors in wireless sensor network are consist of power source, Transceiver, Microcontroller, external 
memory and analog to digital converter. 

 
The rest of the paper organized as follows: The re- lated work explained in Section II. Proposed 

algorithm with flowchart presented in Section III. The simulation result shown in Section IV. At last 
conclusion present- ed in Section V. 

 

RELATED WORK 

Area Coverage and energy consumption is always big challenge for WSN. These two factors 

always effect the cost and lifetime of the network. To overcome these types of issues, various 

protocols have been proposed. In [1] Ravindra Singh 

et al. presented a convention for division of 

organization in various levels by utilizing position 

based numerous methodologies. In this con- vention 

fluffy rationale is utilized for the CH choice and 

ideal course is find by position-based strategy. In [2] 

Leschi et al. presented a two-level heterogeneous 

convention with unmistakable edge energy for 

choice of CH. Two level heterogeneity lessen the 

consumption of energy for transmission of 

information to the BS. 

 

In [3] Lindsey et al. introduced a protocol in 

which global information of each node is maintained. 
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With global information sensor nodes are linked to each oth- er and form a chain for the transmission 

of data from node to BS. 

 
In [4] Vipul Narayan et al. presented a convention in which span of zone covered by single hub is 

utilized to limit the covering of hubs during territory coverage. It utilizes the residual energy of node 
as boundary to ex- pand the lifetime of organization. 

 
In [5] Ashok Kumar Rai et al. presented a convention for homogeneous organization in which 

energy utiliza- tion of organization is decreased by thinking about two boundaries. First boundary is 
the proportion of remain-ing energy of current node to the residual energy of organization and second 
parameter is the proportion of distance of current node to the summation of distance, all things 
considered. Node to the summation of dis- tance of all nodes. 

 
In [6} Vipul Narayan et al. presented a two-level heter- ogeneous convention in which sleep and 

awake idea is utilized to diminish the dispersal of energy during transmission of data. 
 
In [7] Pooja Chaturvedi et al. presented a convention in which set of nodes are in dynamic express 

whose ca- pacity is to cover the objective territory i.e., one dy- namic node of set is continually 
checking the objective zone. 

 
In [8] Pooja Chaturvedi et al. presented a convention in which lifetime of organization is improved 

by utilizing planning instrument. Booking is finished by the trust estimation of and inclusion 
likelihood of hub. 

 
In [9] Pooja Chaturvedi et al. examined about cause for sensor openings and its effect on the 

exhibition of net- work in term of inclusion and availability. 
 
In [10] Pooja Chaturvedi et al. proposed the convention dependent on scheduling of node which 

improves the inclusion and availability of network. Three variables i.e., residual energy, Number of 
nodes chooses for the CH and distance are consider for cluster system. 

 
In [11] Vipul Narayan et al. examined about different issues for inclusion just as connectivity in the 

network and proposed a convention for the arrangement of these issues. 
 
In [12] Vipul Narayan et al. presented staggered het- erogeneous convention for the issues emerge 

because of creatures in the inclusion and connectivity of network. 
 
In [13] G. Smaragdavis et.al presented a convention in which two levels heterogeneity ideas is 

presented. 
 
Nodes Level 1 are called ordinary node and level 2 is called progressed node. Likelihood to choose 

CH in Normal hub is Pnrm = Popt/1+mα and for advance node is Padv= Popt(1+α)/1+mα where α is 
the extra energy factor for advance node. 

 
In [14] A kashaf et.al presented a convention which have three degree of heterogeneity. Node's 

level 1 is called ordinary node, level 2 is called intermediate node and level 3 are called advance node. 
Like SEP conven- tion it additionally has diverse threshold energy for various levels. It additionally 
utilizes the hard and deli- cate threshold idea which increment the lifetime of network. 

 
In [15] Parul Saini et al. presented a convention for three level heterogeneous network in WSN. 

Staggered heterogeneous idea improves the presentation of net- work in term of packet conveyance 
and life time of network. 

 
IIn [16] T. N. Qureshi et al. proposed a convention for four level heterogeneous networks. The 

determination Cluster Head is relying on the residual energy of node. This network is more steady and 
has better life time anticipation when contrasted with the DEEC, DDEEC and EDEEC convention. 
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In [17] A. Preethi et al. proposed a convention depend- ent on energy level of nodes which is 

ordered into four classifications. The choice of Cluster Head into the network is relying on the area of 

node and its energy capacity. This improves the effectiveness just as unwa- vering quality of the 

network. 

 

 
Figure 1. Component of Sensor. 

 

PROPOSED PROTOCOL 

Sensors are sent nearby 100 100x100 meter2. The region is separates into two areas with various 

het- erogeneity levels. Diverse heterogeneity level of area has particular threshold energy for the 

choice of group head which is rely on their lingering energy and distance of node from base station. 

Following convention characterizes the standards for the choice of cluster head. 
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In above protocol initially all nodes are deployed in area R in two regions R1 and R2 with initial 

energy E01 and E02. Each node generates the value between 0 and 1 in distinct region for the 
participation for the selection of cluster head. Selection of CH is done according to threshold value. 
 
  p  if n ∈ G 
T (n) = (1-p*(mod(r,1/p))) *(Ere/to_energy) 
*(di_ratio) 
0 
if n ∉ G Where 
T (n) is threshold 
p is Optimal Election Probability of a node to be- come CH 
r is current round 
 
Ere is RE of node n 
to_energy is total RE of all nodes 
 
di_ratio = Nodes distance from the sink 

 
Total distance 
 

If the value of node is less than T (n) it becomes CH and if the value of node is not less than T (n) it 
is expected to join nearest CH. If no. of alive nodes >0 then again above process is repeat (Fig. 2) 
 

 

with initial energy E01 and E02 

 
 

 
 

 

 

 

if n ∈ 

G 

 

Where 

T (n) is threshold 

 

r is current round 

 
Ere is RE of node n 

to_ energy is total RE of all nodes 

 
di_ratio = Nodes distance from the sink 

Total distance 

 

To join nearest CH 
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SIMULATION RESULT 

Proposed protocol (modified LEACH) is simulated in this section by using MATLAB and is 

compared with LEACH protocol in terms of network lifetime, average energy consumed by node per 

transmission and operational node per transmission. 

 

Table 1. Parameter specifications for the network. 
Parameter Specification 

Area R 100 x 100 

Number of nodes (N) 100 

Initial Energy E01=1.5 J, E02=2J 

Eelec 50*10^ (-9) j 

Eamp 100*10^ (-12) j 

Data bits 4000 b 

Sink.x 50 

Sink.y 200 

% of CH 0.05 

Energy for transmission (ETX) 50*0.000000001 j 

Energy for receiving data (ERX) 50*0.00000000001 j 

EDA 5*0.000000001 j 

 

Find nearby 
CH 

ni become 
normal node 

Nodes are 
deployed ran- 
domly in area 

100 x 100 

Calculate RE
 and

 dis- tance 
of each node 

from BS 

Determine T(n) 
by consid- ering 

RE of node 
and its distance 

from BS 

ni become 

Start 

If 
t<T(n) 

No 

Yes 

Yes If 
No. of 

alive 
Nodes>0 

No 

Stop 
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Figure 2. Network life time in terms of Alive nodes. 
 

 
Figure 3. Network life time in terms of dead  nodes. 
Table 2. Network life time in terms of Alive nodes. 
Area (100*100) m^2 No. of Nodes 100 No. of Nodes 100 

No. of Alive Nodes in 2100 Rounds LEACH Modified LEACH 

00 18 

 

Table 2 shows the no. of alive nodes for 2100 rounds in which LEACH have 00 alive nodes 

whereas proposed protocol (Modified LEACH) has 18 alive nodes. 

 

Table 3. Network life time in terms of Alive nodes. 
Area (100*100) m^2 No. of Nodes 100 No. of Nodes 100 

No. of Dead Nodes in 2100 Rounds LEACH Modified LEACH 

100 88 

 

Table 3 shows the no. of dead nodes for 2100 rounds in which all the 100 nodes are dead in 

LEACH protocol whereas in proposed protocol (modified LEACH) have only 88 nodes are dead(fig. 

3) 
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Figure 4. Performance of LEACH and Modified LEACH in terms of operational nodes per transmis-

sion. 

 

 
Figure 5. Average energy consumption of node per transmission. 

Table 4. Network lifetime in term of no. of rounds. 
Area (100*100) m^2 No. of Nodes 100 No. of Nodes 100 

No. of Rounds LEACH Modified LEACH 

2100 2600 

 

Table 4 shows the network lifetime in term of no. of rounds in which LEACH go up to 2100 rounds 

whereas proposed protocol (Modified LEACH) goes upto 2600 rounds 

 

Table 5. Average energy consumption of node per transmission. 
Area (100*100) m^2 No. of Nodes 100 No. of Nodes 100 

Average Energy Consumption LEACH Modified LEACH 

1.314 1.236 

 

Table 5 shows the Average energy consumption of node per transmission in which LEACH have 

energy consumption of 1.314J where as proposed protocol (Modified LEACH) has power 

consumption of 1.236. Clearly proposed protocol has less energy consumption as compare to the 

LEACH(fig. 4-5). 
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CONCLUSION 

LEACH protocol is used to improve the lifetime of WSN, but RE and distance of node from BS is 

not considered in it. In this paper the modified LEACH algorithm is proposed which consider the both 

RE as well as distance of node from BS. Simulation re- sults shows that the modified LEACH 

algorithm is superior to the original LEACH algorithm in terms of network lifetime, energy 

consumption in trans- mission of packets and no. of rounds. It is analyzed that the modified LEACH 

algorithm lifetime is18.18% more as compare to the traditional LEACH algorithm. 
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