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ABSTRACT: Wireless Sensor Networks (WSN) has turned 
out to be raising field in research and significant part in the 
everyday universe of data computing. WSN are initially conveyed 
in military, overwhelming mechanical applications and, later 
reached out to the lighter applications, for example, shopper 
WSN applications. The primary objective of this paper is to 
diminish energy consumption in wireless sensor networks 
utilizing energy productive routing protocols (i.e., Modified 
HEED). To test the presentation of proposed routing protocols 
through simulations utilizing Network Simulator 2 (NS2.35) and 
to contrast and existing routing protocols dependent on 
performance metrics, for example, packet delivery ratio, 
throughput, energy consumption, overhead and start to finish 
delay. 
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I. INTRODUCTION 

WSN comprises of a massive amount of battery operated 
sensor nodes. Nodes in WSN are cooperate cooperatively to 
take detected data from the end sensor nodes to the Base 
station (BS). WSN gadgets (hubs) are battery worked; 
sparing force is the greatest test. The battery limit in the 
sensor hub is a noteworthy imperative of the miniaturization 
process which requires the execution and utilization of low 
power hardware. Additionally, the lifetime of the sensor 
hubs can be expanded by code optimization (calculation 
complexity), running operating system and applications to 
help the movement of the hub. With the confinements of 
battery control, computational and transmission ability of 
these sensor hubs, there is a prerequisite for coordination 
and aggregate data answering to the Base Station (BS). 

Clustering in Wireless Sensor Networks 

Clustering is the way toward segregating the sensor nodes 
into virtual groups. Every one cluster is regulated by a hub 
called as cluster-head (CH) and various nodes are inferred as 
member nodes. Clustered nodes don't communicate direct 
with the base station, yet they have to transmit the 
assembled data through the cluster-head. The CH attempts 
to total they got data, got from the cluster members and 
advances it to the BS.  
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Along these lines, it limits the vitality utilization and 
various messages conferred to the base station. In like 
manner, the communications traffic in the network is 
reduced. The astonishing consequence of clustering the 
sensors in a network helps in broadening the period of the 
network. Clustering is the hierarchical procedure followed 
in a network, made to streamline the correspondence 
procedure of the network. 
It prompts the nearness of a mind blowing number of 
undertaking explicit clustering protocols.  

 

Figure 1: An example of clustering 

In clustering as appeared in Figure 1, the nodes are 
separated into various clusters based on specific heuristics, 
where one cluster-head is available for each cluster. All 
member nodes transfer data to their separate cluster heads, 
with the cluster head reproducing the data aggregation and 
forwarding it to the base station. Because neighboring nodes 
in a group can detect similar data, the data accumulation 
method can delete the copy data in the headers of the group. 
This saves energy and reuses the bandwidth for 
consolidation over time. Moreover, clustering helps in 
settling the topology of the network and improves the 
versatility of the network. 
The various elements present in a clustering procedure are: 
Cluster members: These are the sensors sent in the 
application region, which aides in structure a clustered 
remote sensor network. They are fit for detecting the 
genuine data and transmitting them towards the base station.  
Cluster Head: There exists a virtual pioneer in each cluster, 
which are designated as cluster-heads. In additional, it is 
responsible for particular activities done in the cluster, for 
instance, data aggregation, data scheduling and data 
transmission to the CH. 
Base Station: The base station is the primary information 
accumulation center for the remote sensor organizes. This is 
considered as the scaffold between the system and the end 
client. The BS viewed as having no resource constraints like 
bandwidth, battery power and processing capability. 

 

https://www.openaccess.nl/en/open-publications
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijrte.E5077.018520&domain=www.ijrte.org


 
Development of Hierarchical Clustering Protocols for Wireless Sensor Networks 

 

759  

Retrieval Number: E5077018520/2020©BEIESP 
DOI:10.35940/ijrte.E5077.018520 
Journal Website: www.ijrte.org 
 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

II. PROPOSED METHODOLOGY 

In a square locale of A × A m2, a lot of n sensor nodes are 
sent arbitrarily. The BS is situated on the left top side of the 
conveyed zone. When the sending of the sensor nodes is 
finished, they are thought to be stationary. In view of the 
RSS, the surmised separation between the nodes can be 
determined. The radio vitality dissemination model expect 
mistake free communication connections and utilizations 
both free space and multipath channel model referenced by 
Younis and Fahmy (2004). For the working of the 
transmitter and the collector hardware, the electronic vitality 
spends by the sensor hub is given by Elec = 50nJ/piece. Ea, 
the vitality spent by the transmitter intensifier is reliant on 
the separation' between the sender and the beneficiary. for 
example Ea = Efs expecting a free space model when d < d0 
and Ea = Emf accepting a multipath model when d ≥ d0, 

where d0=75m is a consistent separation. Efs = 
10pJ/piece/m2 and Emf =0.0013pJ/bit/m4. In view of the 
above suspicions for the radio model, the vitality devoured 
for transmission ETx, for transmitting a k-size parcel over a 
separation (d), can be determined as: 

               (1) 
Where n = 2 for the free space model and n = 4 for the 
multipath model. The measure of vitality ERx spent to get a 
k-bit size message is:  

                      (2) 
ETX and ERx is the transmitting energy and receiving energy 
in Joules. 

Limitations 

CHs which are close to the sink drains their vitality prior as 
they have a huge outstanding task at hand. Each round 
clustering process and the little iteration forces a lot of 
system overheads. This weight brings about striking vitality 
scattering prompting declining in the period of the system. 

Description of Our Modified HEED Algorithm 

The modified HEED calculation is focused on enhancing the 
network lifetime by decreasing the hotspot issue by unequal 
bunching. So adjusting of relay traffic and distributed 
grouping is the prime focus; thinking about the residual 
vitality of hub and the quantity of neighbor's hubs. It 
comprises of three phases; the commencement, principle 
processing, and finalization phase the initialization phase-
introductory network arrangement and bunching and explicit 
sitting tight time for re-grouping  
• The principle processing phase-unequal grouping and CH 
rotation dependent on request  

• The finalization phase-grouping and information 
transmission  

The initialization phase begins with the BS broadcasting a 
sign. All hubs compute their distance to the BS dependent 
on the RSS. Inside its communication run 'r', every hub 
transmits a message comprising of its ID and the residual 
vitality. The average residual vitality of the neighbor hubs is 
determined utilizing the recipe (Dhanpal et al. 2015);  

    
 

 
     

 
    (3) 

Where n means the all-out number of neighbor hubs and Ejr 
is the residual vitality of the neighbor hubs in Joules. A 
holding up time ti in a flash (Dhanpal et al. 2015) is 
additionally set for broadcasting the bunch political decision 
message so that no two hubs will send this message 
simultaneously. So as to have this, an arbitrary incentive 
between [0.9, 1] is doled out to Vr. The holding up time is 
determined as; 

 (4) 

Where Eia is the regular outstanding energy in Joules, Eir is 
the residual energy of hub I in Joules, T2 is the time span 
right away and is the arbitrary incentive between [0.9, 1]. 
The underlying strides of the Modified HEED are like 
HEED. The whole activity occurs in various rounds. Hubs 
will know about its residual energy, the energy level of 
neighbor hubs and the quantity of neighbor hubs. The 
Average Minimum Rechargability Power (AMRP) is 
determined. Each round will be started with the clustering 
system leading to clustering and later to information 
transmission through intra-bunch and between group 
components. After the underlying cycle, an irregular time of 
holding up time is presented as in condition (4) for starting 
the unequal clustering. In HEED each CH utilizes a similar 
challenge radius regardless of its distance from the BS 
which structures equivalent measured clusters which brings 
about hotspots leading to energy depletion of CHs for the 
most part neighboring to the BS. So as to stay away from 
this issue, the Modified HEED utilizes an unequal clustering 
technique characterized for clustering where the bunch 
radius (Dhanpal et al. 2015) is determined as;  

         
     

       
    

  

  
       (5) 

Where dma and dmi are the minimum and maximum 
distance of the sensors from the base station, di is the SH 
distance to the BS, α is an arbitrary worth which has a place 

with [0, 1], Rm is the maximum estimation of accessible 
challenge radius which is a pre-characterized esteem, β is a 

genuine irregular incentive in the interim [0, 1] and Ei is the 
outstanding energy of the hub I. The challenge radius of a 
hub is subject to Ei and di; the bigger the estimations of Ei 
and di, the bigger will be the challenge radius. For the 
simulation, Rm is taken as the slanting distance isolated by 
ten.  

Every hub will have data about its energy level and 
the distance of it from the CH. In view of the message got 
from the CHs, the distance will be determined and the non-
CH hubs will join the closest CH. The expectation is to 
continue a planned distance from the unexpected passing of 
the CHs close to the BS by decreasing the over-burden in 
them. Utilizing the previously mentioned group radius as in 
condition (5), the collections close to the BS will be little 
and clearly the CHs need to oversee less bunch individuals 
which spare the energy for information sending. The means 
in the modified HEED calculation are abridged beneath and 
the flowchart is spoken to in 
Figure 1.  
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Step1: Initially, CHs are built by the HEED calculation.  
Stage 2: In the following phase re-clustering is done 
dependent on the challenge radius given in condition (5) in 
light of the holding up time given in condition (6).  
Stage 3: Within a group, the CHs will be rotated dependent 
on the residual energy set to edge esteem.  
Stage 4: If the CHs energy level goes past the edge esteem, 
re-clustering is performed; go to Step 2.  
Stage 5: After CH choice and clustering is done, information 
is directed (intra-bunch and between group) to the base 
station. 

III. RESULT 

 

Figure 2: Number of Live Nodes Vs Rounds for Modified 
HEED (N=150, A=100m×100m) 

From the above figure, it is clear that the amount of quick 
nodes is more on account of Modified HEED compared to 
HEED and UHEED. On account of HEED, there is a drastic 
decrease in the amount of quick nodes as the simulation 
time increments in every one of the three situations. In 
UHEED there is a gradual depletion of nodes. Compared to 
these, the Modified HEED Algorithm holds the amount of 
quick nodes for a more extended span. The Modified HEED 
shows less postponement in packet conveyance in all cases. 
As the proportion of nodes builds a there is a lessening in 
the postponement in packet conveyance. 

IV. CONCLUSION 

The primary contrast among HEED and the Modified HEED 
is in the strategy for clustering. While HEED makes clusters 
of equivalent size, the Modified HEED utilizes the unequal 
clustering system, energy productive shifting size clustering 
calculation. U-HEED additionally utilizes an alternate finish 
radius for clustering in each round in order to have 
nonuniform group sizes. This methodology wipes out the 
sudden passing of the nodes close to the BS which will be 
consistently taking part in the information transmission to 
the base station. Modified HEED makes clusters of 
fluctuated sizes and ensures that the collections close to the 
base station are little compared to that of U-HEED. As the 
CHs in littler clusters require planning lesser group 
individuals, the energy of the CHs can be saved for sending 
the information. This, thus, decreases the heap on the CHs, 
keeps away from their energy depletion at a quicker rate and 
end to end these lines upgrades the lifetime of the network. 
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