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Abstract
WSN is a power constrained system, since nodes run on limited 
power batteries shorten lifespan of the system. Prolonging the 
network lifetime depends on efficient management of sensing node 
energy resource. Hierarchical routing protocols are best known 
in regard to energy efficiency. By using a hierarchical clustering 
routing protocols Technical greatly minimize energy Consumed 
in collecting and Disseminating data. Low Energy Adaptive 
Clustering Hierarchy (LEACH) is one of the Fundamental 
protocols in this class. It forms node clusters based on the received 
signal strength and uses local cluster heads thesis as routers to the 
BS. As the Lifetime of the System is Generally low and Amount 
of packets sent to base station after aggregation are very low. 
We have worked on the same problem and proposed a Efficient 
WSN that utilizes both energy and distance for Selection and Data 
aggregation in Cluster head Selection process.
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I. Introduction 
WSN are specially motivated by martial requests as well as countless 
manufacturing and customer requests such as manufacturing 
procedure, monitoring and domination, contraption condition 
monitoring and in a residence or colossal constructing for security. 
In a sensor earth, every single node senses encircling conditions 
(data) could present a little data mixture and path the data back 
to the sink; that could be one or several nodes, to expose a little 
characteristics concerning the phenomena placed in the span 
concerning the sensor [1]. The path choice seizes locale in a multi-
hop infrastructure-less design fashion. The sink(s) communicates 
to the user, who deeds as a task manager node across the Internet 
and/or satellite. Sensors are used manually or in a random style 
in the sensor earth.

Fig. 1: A Typical Architecture of Wireless Sensor Network [3]

They are made up of 4 frank components: a detecting constituent, 
a processing constituent, a transceiver constituent, a locale 
discovering arrangement, a mobilizer and a manipulation 

constituent (some of these constituents are discretional, like the 
mobilizer and manipulation generator). Detecting constituents 
normally encompass of a sensor and Analog-to-Digital Converter 
(ADC) [4]. The signals detected by the sensor from the sensor 
earth are modified to digital signals by ADC and bypassed into 
the processing unit. The processing constituent, that in finished 
is associated alongside a storage constituent, computes the tasks 
aimed to be completed alongside the supplementary sensor nodes. 
Transceivers manipulation contact across the network. One of the 
vital constituents of a sensor node is the manipulation constituent, 
that usually is just manipulated manipulation resourced. A little 
constituents are request reliant like a mobilizer that is utilized after 
a sensor is mobile. Though, most of the detecting routing methods 
and tasks need precise vision of the detected data therefore the 
locale discovering arrangement is a public constituent in the 
sensor nodes. Normally they work in an unattended nature like 
in surveillance, environmental monitoring and telemedicine.
This design is subject to countless constraints, like the hardware 
constraints remarked above, in supplement to countless limits on 
the design of these webs that deed as a key design in arranging 
such a network. The vital constraints are Obligation Tolerance, 
Scalability & Production, Web Dynamics, Transmission Media, 
Coverage, Connectivity, Security, Self-Configuration, Quality 
of Service and most vitally Domination Consumption. Being a 
microelectronic mechanism, wireless sensor node can merely 
be outfitted alongside a manipulated manipulation basis « 1.2V. 
Sensor nodes can use up their manipulated supply of power giving, 
computations and sending data in a wireless nature, even extra 
the substitute of manipulation resources could be impossible. 
The lifetime of a sensor node is exceedingly coupled alongside 
the lifetime of a node battery. The sensor nodes deed both as data 
sender and data router.
The manipulation wreck cause malfunctioning of a little sensor 
and can cause momentous topological adjustments and could 
need rerouting of packets and reorganization of web structure. 
The web consists of tiny battery ran mechanisms alongside 
manipulated power resources. After used, the tiny sensors are 
normally inaccessible to the user, and therefore substitute of the 
power basis is not feasible. Hence, power efficiency is a key design 
subject that needs to be enhanced in order to enhance the existence 
span of a network. Typically, Sensor nodes circumvent manage 
contact alongside a distant destination as a elevated destination 
manipulation is demanded to accomplish a reliable transmission. 
Instead, sensor webs converse by growing a multi-hop web to 
onward memos to the collector node that is additionally shouted 
the sink node. In this stare, routing in such multi-hop webs becomes 
critical in accomplished power efficiency. It is critically vital to 
minimize the manipulation consumption of the whole web (each 
sensor node) and therefore maximize the lifetime of the whole 
web in order to prolong the detecting attention of the web and 
subsequently enhance its efficiency. According to the multi-hop 
web construction and the association of the sensor constituents 
itself, it can be shown that the manipulation needed by every 
single host is tear into 2 chunks: contact connected manipulation 
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and non Contact connected power. The preceding chunk is more 
categorized into processing power; whereas every single node 
spends a little manipulation to present web algorithms and run 
requests and transceiver power; that is the manipulation consumed 
by wireless transceiver to converse alongside supplementary 
nodes. The contact connected manipulation is the chunk in concern 
whereas it is worth remarking that the processing manipulation 
consumed is tiny comparative to the transceiver manipulation 
consumed.

Fig. 2: Sensor Node Protocol Stack

The protocol stack for the sink and sensor node needs five layers 
of the OSI ideal, as shown in fig. 2 [5], added to those are three 
cross layer planes. These vertical planes that cover all of the frank 
horizontal frank layers of the node that are domination, mobility 
and task association planes monitor the domination, movement and 
task allocation amid sensor nodes by coordinating the detecting 
tasks as minimizing finished manipulation consumption. As a 
consequence a little of the sensor nodes present their detecting 
tasks less than others due to their manipulation level. discovers 
the WSN design according to the OST ideal alongside a little 
protocols in order to accomplish good background on the WSN. 
In conclusion; it is worth remarking that every single protocol 
layer is closely coupled alongside its above and below layer (for 
example, if a routing protocol needs recurrent updates, it will 
be hard to apply nap modes in data link layer). In the adjacent 
upcoming, the expansive scope of requests span will make sensor 
webs an integral portion of our lives. Amid all layers, the web layer 
plays an vital act in WSN due to the constant adjustments in web 
topology; whichever because of held loads, node wrecks due to 
battery depletion and re-routing employing disparate trails.

II. Proposed Work
In this work, assume a simple model where the radio dissipates 
Elect = 50 nJ/bit to run the transmitter or receiver circuitry and 
for €amp =100pJ/bit/m2 the transmit amplifier to achieve an 
acceptable Eb /No.We also assume an r2 energy loss due to channel 
transmission. Thus, to transmit a k-bit message a distance d using 

our radio model, radio expends:

ETx(k,d)) = ETx-elec(k) + ETx-amp(k,d)
ETx(k,d) = Eelec*k + Eamp + k*d2                                                                                 

and to receive this message, the radio expends:

ERx(k)=ERx-elec(k)
ERx(k)=Eelec*k

For these parameter benefits, consenting a memo is not a low price 
operation; the protocols ought to therefore endeavor to minimize 
not merely the send distances but additionally the number of send 
and accord procedures for every single message. We make the 
assumption that the wireless channel is symmetric such that the 
power needed to send a memo from node A to node B is the alike 
as the power needed to send a memo from node B to node A for 
a given SNR. For our examinations, we additionally accept that 
all sensors are detecting the nature at a fixed rate and therefore 
always have data to dispatch to the end-user.
 The procedure of the WSN is broken up into rounds, whereas every 
single round begins alongside a setup period, after the clusters are 
coordinated, pursued by a stable state period, after data transfers 
to the center station occur. In order to minimize overhead, the 
steady-state period is long contrasted to the set-up phase.

A. Algorithm for Cluster Head
Step 1: Initialization
Cluster head change over time for minimum energy dissipation. 
Decision is made by random number between 0 and 1 node become 
Cluster Head.
  p=percentage of cluster head.
  r=current round.

Step 2: Header Selection
If the number is less than the following threshold:• 
if(tempered<= (p/(1- p*mod(r,round(1/p))))• 
if(conchs<=5)• 
conchs=countCHs+1;       • 

Step 3: Advertisement
After the selection of Cluster Head choose in between the • 
threshold 
The node broadcast a CHs_ADV advertisement to normal • 
node.
Formation and function of Cluster head.• 
Next round is executed until rmax value.• 

Step 4 Management
Member nodes of each cluster send data to CHs.• 
CHs collects the data• 
CHs send the collected data to the BS.• 

Step 5: Header Switch
If E(CH)<E’, the node become a header• 
If E of the  node greater than E’, go to step2  total energy of • 
the network
Remaining_Energy=0;• 
Total_Energy=n*((1-m)*Eo+m*(1+a)*Eo);• 
for i=1:n• 
Remaining_Energy=Remaining_Energy+S(i).E;• 
end• 
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Energy_Consumed=Total_Energy-Remaining_Energy;• 

B. Advertisement Phase
Initially, after clusters are being crafted, every single node decides 
whether or not to come to be a cluster-head for the present round. 
This decision is established on the counseled percentage of cluster 
heads for the web (determined a priori) and the number of periods 
the node has been a cluster-head so far. This decision is made by 
the node n selecting a random number amid 0 and 1. If the number 
is less than a threshold T (n), the node becomes a cluster-head for 
the present round. The threshold is set as:

Where P = the desired percentage of cluster heads (e.g., P = 0.10), 
r = the current round, and G is the set of nodes that have not been 
cluster-heads in the last 1/P rounds. Using this threshold, each node 
will be a cluster-head at some point within 1/P rounds. During 
round 0 (r = 0), each node has a Clustering and Cluster-Head 
Selection Techniques used in WSN probability P of becoming 
a cluster-head. 

C. Cluster Setup Phase
After every single node has selected to that cluster it belongs, it 
have to notify the cluster-head node that it will be a associate of the 
cluster. Every single node transmits this data back to the cluster-
head once more employing a CSMA MAC protocol. Across this 
period, all cluster-head nodes have to retain their receivers on.

D. Schedule Creation
The cluster-head node receives all the memos for nodes that should 
like to be encompassed in the cluster. Instituted on the number of 
nodes in the cluster, the cluster head node creates a TDMA design 
revealing every single node after it can transmit. This design is 
show back to the nodes in the cluster. Clustering and Cluster-Head 
Selection Methods utilized in WSN.

Once the clusters are crafted, the sensor nodes are allotted timeslots 
to dispatch the data. Accepting nodes always have data to dispatch, 
they send it at their allotted period interval. After a node receives 
data from one its acquaintances, it aggregates it alongside its own 
data. As forwarding the aggregated data, it has to select an optimal 
trail from its routing table entries. It uses a heuristic purpose to 
make this decision and the heuristic purpose is given by,

h = K (Eavg /hmin * t)

where K is a constant, Eavg is average energy of the current path, 
hmin is minimum hop count in current path, t = traffic in the current 
path. 
The path with highest heuristic value is chosen. If this path’s 
Emin> threshold, it is chosen. Else the path with the next highest 
heuristic value is chosen, where

Emin = Eavg /const

The constant may be any integer value like 10. 
If no node in the routing table has Emin greater than threshold 
energy, it picks the node with highest minimum energy.

III. Heterogeneous WSN Model 
We assume N number of nodes placed in a square region of 
dimension M × M. Heterogeneous WSNs contain two, three 
or multi types of nodes with respect to their energy levels and 
are termed as two, three and multi level heterogeneous WSNs 
respectively. 

A. Two Level Heterogeneous WSNs Model 
Two level heterogeneous WSNs contain two energy level of nodes, 
normal and advanced nodes. Where, Eo is the energy level of 
normal node and Eo(1 + a) is the energy level of advanced nodes 
containing a times more energy as compared to normal nodes. If 
N is the total number of nodes then Nm is the number of advanced 
nodes where m refers to the fraction of advanced nodes and N(1 - 
m) is the number of normal nodes. The total initial energy of the 
network is the sum of energies of normal and advanced nodes.
Etotal  = N(1− m)Eo + Nm(1 + a)Eo
 = NEo(1 − m + m + am)
 = NEo (1 + am)
The two level heterogeneous WSNs contain am times more energy 
as compared to homogeneous WSNs. 

B. Three Level Heterogeneous WSN Model 
Three level heterogeneous WSNs contain three different energy 
levels of nodes i.e normal, advanced and super nodes. Normal 
nodes contain energy of Eo, the advanced nodes of fraction m are 
having a times extra energy than normal nodes equal to Eo(1 + 
a) whereas, super nodes of fraction mo are having a factor of b 
times more energy than normal nodes so their energy is equal to 
Eo(1 + b). As N is the total number of nodes in the network, then 
Nmmo is total number of super nodes and Nm(1 - mo) is total 
number of advanced nodes. The total initial energy of three level 
heterogeneous WSN is therefore given by: 

Etotal = N(1 - m)Eo + Nm(1 - mo)(1 + a)Eo + NmoEo(1 + b)

(Etotal = NEo(1 + m(a + mob))

The three level heterogeneous WSNs contain (a + mob) times 
more energy as compared to homogeneous WSNs. 

III. Results and Analysis
The numbers of alive nodes in proposed work greater due to the 
fact amount of complete nodes increase when compared to other 
Protocols.

Fig. 3: Number of Alive Nodes in Proposed Work
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Fig. 4: Number of Dead Nodes in Various Protocols

Fig. 5: Total Number of Packets Sent to the Base Station, Proposed 
work in Green showing improvement

Fig. 6: Average Distance X and Y from Base Station of Each Node 
in the Proposed Work

Fig. 7: First Node Death vs Last Node Death in Various Protocols, 
The Proposed Shows Improvement in Lifetime

IV. Conclusion and Future Works
Inspite of the gains that the use of a WSN proposals, their use is 
harshly restricted to the vitality constraints acted by the sensors. 
The power expenditure for the sensor nodes occurs across the 
cordless contact, the nature detecting and the data processing. 
Therefore, the bulk of the routing protocols in WSNs target 
generally at the attainment of power conservation. As most of 
the routing protocols industrialized for wired locations pursue 
the attainment of elevated Quality of Service, they are usefully 
improper for request in WSNs. Of these factors, countless protocols 
have-been counseled for data routing in sensor communities. As 
the Lifetime of the Arrangement is Usually low and Quantity of 
packets dispatched to center station afterward aggregation are 
extremely low. We have worked on the alike setback and counseled 
a Effectual distance heuristic established WSN. In upcoming we 
should like assess multi goal optimization employing Furry logic 
and assess the new scutiny options for the multi-objective optimal 
resolution enthusing from nature is feasible or not?. Additionally 
we can work on swarm established algorithms for the multi-
objective optimization setback in supplementary to trade-off the 
latency and power efficiency in WSNs
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