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Abstract- In this research, our main goal is reduce energy
consumption of sensor node. we use a gateway node in
center of wirelss sensor network for energy consumption of
nodes of network. By which network lifetime may imporved.
Sensor Network is divided in four logically regions based on
location of sensor nodes and predefined threshold distance.
Base Station is deployed out of network field and a gateway
node is installed in center of network field. If distance of a
sensor node from BS or gateway node is less than predefined
threshold distance, then direct communication technique is
used for sending data from sensor nodes to BS or gateway
node. If distance of a sensor node from BS or gateway node
is more than predefined threshold distance, then clustering
technique is used for sending the data. In clustering
technique cluster head is used in each region are dependent
of other region. Each cluster head send data to the Gateway
node which less energy is consumed by the sensor node.
Sensor. We compare performance of our protocol with GEAR
protocol . Performance analysis and compared results show
that our proposed porotcoal performance well in terms of
energy consumption, network lifetime and throughput.

Keywords- Wireless Sensor Network, Base Station,
Gateway Node, Threshold distance, Cluster Head.

1. Introduction:

In mobile and wireless local place networks, wireless
conversation most effective takes place at the last
hyperlink between a base station and the wi-fi give up
gadget. In multi-hop wireless networks there are one or
extra intermediate nodes alongside the path that get hold
of and forward packets thru wi-fi links. Multi-hop wi-fi
networks have numerous blessings: Compared to
networks with unmarried wireless hyperlinks, multi-hop
wireless networks can expand the coverage of a
community and improve connectivity. Moreover,
transmission over multiple “brief” links would possibly
require much less transmission strength and power than
over “lengthy” links. Moreover, they allow better statistics
charges resulting in better throughput and extra efficient
use of the wireless medium. Multi-hop wireless networks
avoid extensive deployment of cables and can be deployed
in a value-efficient way. In case of dense multi-hop
networks numerous paths may turn out to be to be had

that can be used to growth robustness of the community.
Unfortunately, protocols evolved for constant or cell
networks in addition to the Internet are not top-rated for
multi-hop wi-fi networks. This is uniquely the case for
conquer protocols, where absolutely new unicast,
multicast, and broadcast routing protocols were advanced
for (cellular) ad-hoc and sensor networks. On the
transport layer, the Transmission Control Protocol (TCP) is
the de facto preferred within the Internet and so that it
will allow interoperability, TCP ought to be supported in
multi-hop wireless networks as well. However, many
protocol mechanisms including congestion control and
errors control based on acknowledgements do not work
correctly in multi-hop wireless networks due to numerous
motives including competition and manipulate packet
overhead. Even on utility degree new ideas are required to
help discovery of available applications and offerings.
Several concrete utility eventualities for multi-hop
wireless networks were investigated over the last years.
Initially, it has been proposed to installation multi-hop
networks to increase the insurance of cell networks by
means of relaying packets. Recently, wireless mesh
networks had been proposed to provide broadband
Internet offerings with out the want of luxurious cable
infrastructures, specially in regions moderately populated.
Wireless mesh networks include mesh routers and mesh
customers, in which mesh routers have minimum mobility
and form the backbone of wi-fi mesh networks [16]. They
employ heterogeneous network era inclusive of IEEE
802.11, 802.Sixteen, and mobile radio networks. Relaying
nodes can also be cellular inclusive of in case of cars. In
that case the term cell advert-hoc community is extra
appropriate. Vehicular networks as a special case of
mobile ad-hoc networks make use of the regularly present
communication device in automobiles (either pre-
mounted or enabled by using system carried via
passengers). Wireless sensor networks are any other
emerging era, can cowl massive geographical regions, and
offer connectivity while not having direct bodily get
admission to every sensor node. Sensor nodes may be
configured and sensor information may be study the use of
multi-hop networking.
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2. Related Work:

Vitality utilization and system lifetime are the greatest
significant highlights inside the design of the remote
sensor organize. This watch blessing grouping based
thoroughly steering for WSNs. Numerous grouping
principally based conventions are homogeneous, which
incorporates LEACH [20] PEGASIS [21]. Cluster Heads
gather insights by its people or vassal hubs, total and
ahead to far flung situated Base Station. This strategy over-
burdens the Cluster Head and it expends part of power. In
Low Energy Adaptive Cluster Hierarchy, the Cluster Head
is settled on occasionally, eat up unique vitality with the
guide of picking a fresh out of the plastic new CH in each
round. A hub develop to be CH in present day round on the
possibility of likelihood p. Drain plays appropriately in
homogenous system be that as it may, this convention isn't
viewed as legitimate for heterogeneous systems as
demonstrated in [23]. In [24] maker offered some other
grouping protocol(TLLEACH). This tradition delineates
degree packing arrange for which performs enjoyably in
articulations of insignificant essentialness affirmation of
lattice. Here are 2 kinds of periods of Cluster Heads, type 1
Cluster Heads and degree Cluster Heads. Sort one Cluster
Heads append with their contrasting part sensor center
points. Bunch Heads at 2d degree make bunches from
Cluster Heads of stage one. TL-LEACH plot is without a
doubt extra control along these lines; the stack of the
system at the sensors is all around shared which realizes
apparently unending sensor organize. In PEGASIS [21]
centers shape a progression to trade estimations from
source to sink. In chain improvement system each center
point connect with next center point. The chain course of
action system require general data of sensor center points,
along these lines, it's miles hard to approve this topology.
Another bundling based totally tradition is HEED wherein
Cluster Heads are settled on the base of a probability. The
probability of a center to ascend as CH is related to the
staying nature of the center point. In HEED, it is viable that
the center points with insignificant outstanding power
secure immense likelihood to twist up CH. A PEGASIS
fundamentally based cell sink scheme is proposed in [25].
The sink improvements along its heading and stays for a
visit time at stay an area to ensure complete data game
plan. A relative sink cell based totally methodology is
proposed in [26]. SEP tradition is expected for
heterogeneous center points. Center points in SEP are
heterogenous in articulations of their starter
imperativeness, insinuated as run of the mill centers and
redesign centers. The chance to wind up being CH relies on
at the hidden intensity of the center point. Execution of
SEP in multi orchestrate Heterogeneous frameworks isn't
by and large eminent. An Energy Efficient Unequal

Clustering (EEUC) tradition is shown which attempts to
quality the power affirmation of the system. EEUC parcel
the system prepare into unequal gatherings. In EEUC, there
are several center points in organize that aren't connected
with any cluster, in this manner, they're remoted inside
the framework. On flexible power-viable arrangement for
transmission (EAST) is proposed in [27]. This arrangement
use open-revolving around input structure for
temperature-insightful hyperlink pleasant estimation,
however close circle remarks technique isolates organize
into three sensible locale to restrain overhead of regulate
packages. In [28] Quadrature-LEACH (Q-LEACH) for
homogenous frameworks is proposed. This arrangement
extend the throughput, lifetime of framework and change
term of the system. Latif et al. [29] offered Divide-and-Rule
(DR) plan. DR procedure used for static batching
additionally for the choice of CH. This arrangement keeps
up a key separation from probabilistic decision of CH as an
elective it picks steady number of CH. Away Cluster Head
(ACH) prtocol for WSN is proposed in [30]. This tradition
effectively open up the stableness length and throughput. J.
Kulik et al. [31] proposed sensor Protocols for Information
Via Negotiation (SPIN). In SPIN, a center point exhibit it its
identified information to its accomplices about the kind of
the substances it recognized. An included neighboring
center point will dispatch an interest for a copy of data to
starting center point. Thusly, the whole center points
inside the system assemble this information. The
downside of this procedure is that, there's no accreditation
of information movement to each center point inside the
framework in light of the way that if the center point is
involved with estimations from remote supply center by
then records won't pass on to captivated center. This
tradition isn't ideal for groups in which trustworthy
assurances movement require is on apex. A creamer
tradition Hybrid Energy Efficient Reactive Protocol for
WSN is proposed in [32]. In this tradition, CH is picked on a
very basic level in perspective of the waiting force of
center point and ordinary power of framework.

Royer et al. Executed a related take a gander at. In this
work they different the transmission vitality in the event
that you need to decide the debut hub thickness for
turning in the greatest amount of data parcels. Their
reenactments were pointed toward making sense of the
most extreme throughput of the system and consequently
the guests stack upon the network had been balanced with
the goal that immersion happens. They presumed that
there does not exist a universal finest thickness, anyway
rather that, to accomplish this most extreme, the hub
thickness must blast as the portability expense of hubs will
increment. An examination to decide the imperative
transmission extend have been performed. In this work
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the creators take a gander at the base transmission scope
of the handsets this is required to gain full system
network. They blessing an arrangement of principles to
compute this base transmission assortment, after which
examine the impact of versatility on that charge.

The creators investigate the issue of changing the
transmission power with a reason to discover a harmony
between the performed throughput and power admission.
Calculations are provided which adaptively direct the
transmission power of the hubs because of topological
adjustments, with the fantasies of holding an associated
arrange while utilizing negligible quality. Through
reproduction, they show that an expansion in throughput,
by and large with a reduction in power admission might be
refined with the guide of adapting to the transmission
levels of the individual hubs.

3. Methodology:

In this article, we assume S sensors which are deployed
randomly in a field to monitor environment. We represent
the i-th sensor by si and consequent sensor node set S= s1,
s2,..., sn .We assume the network model shown in fig 1.

® Sensor Nodes
@ Gateway node
@ Sink

Fig. 1. Network Model

e We deploy the BS far away from the sensing field.
Sensor nodes and the BS are stationary after
deployment.

e A gateway node is deployed in the same network
field at the centre of the network.

e Gateway node is stationary after deployment and
rechargeable.

e We use homogeneous sensor nodes with same
computational and sensing capabilities.

e Each sensor node is assigned with a distinctive
identifier (ID). We use first order radio model as
used in [5] and [18]. This model represents the

energy dissipation of sensor nodes for
transmitting, receiving and aggregating data. The
transmitter dissipates more energy then receiver
as it requires more energy for the transmitter
electronics and amplifier. On the other hand, in
receiver, only electronic circuit dissipate energy,
as shown in fig 3.2.

The energy required to transmit a data packet of k bits to a
distance d and to receive a data packet of k bits, is given as:

ETx(k’ d) = ETx—elec(k) + ETx—amp(k’ d)
Ery(k,d) = Egec X k + Egmp X k xd? (1)
ERx(k) = ERx—elec(k)ERx(k) = Eelec X k
ERx(k) = Egec X k (2)

d

——
- Evx(k.d) Erxik) -
K bit packet _ K bit packet
— Transmit Tx Amplifier Receive
Electronics Electronics —
Eeiec*K Eamp*K*d® Eaec*K

Fig. 2: Radio Model

3.1. The M-Gear Protocol:

In this part, we indicate detail of our proposed custom.
Sensor focus focuses have preposterously perceived
information for BS to process. Consequently, an altered
procedure for joining or Aggregating the information into a
little game-plan of critical data is required [19] [20]. The
method of information conglomeration in addition named
as information blend. Recalling the genuine target to
enhance deal with lifetime and throughput, we pass on a
section focus point at the purpose of joining of the
structure field. The errand of area focus point is to collect
information from Cluster Heads and from focuses close
entryway, hoarding and sending to BS. The result of our
examination guarantee that structure lifetime and vitality
utilize enhanced with the cost of including passage focus
point.. We join rechargeable area focus point since it is on
ground reality that the fortifying of portal focus is
essentially more reasonable than the cost of sensor focus
point.

3.1.1. Beginning State

In M-GEAR, we utilize homogenous sensor focus
focuses that are scattered discretionarily in engineer a
zone. The BS pass on a HELLO isolate. In like manner, the
sensor focus indicates forward their district BS. The BS
finds the parcel of each middle point and additional all
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data of the sensor focuses into the inside point information
table. The middle point information table includes certain
inside ID, remaining centrality of focus point, locale of
focus point and its segment to the BS and section focus
point.

3.1.2. Setup State

In this segment, we disengage the system field into
bona fide zones in context of the area of the inside in the
structure. BS segregate the focuses into four contrasting
sensible areas. Focuses in zone one utilize arrange
correspondence and transmit their information obviously
to BS as the division of these inside focuses from BS is
short. So in like manner focus focuses close section layout
territory two and send their information direct to portal
which totals information and forward to BS. These two
districts are proposed as non grouped region. Every last
one of the inside focuses from the passage focus and BS are
segregated into two practically identical half areas. We call
them bunched locales. Sensor focuses in each grouped area
sort out themselves into minimal social events known as
cluster heads.

3.1.3. CH Selection

Initially BS divides the network into regions. CHs are
elected in each region separately. Let ri represent the
number of rounds to be a CH for the node Si. Each node
elect itself as a CH once every ri = 1/p rounds. At the start
of first round all nodes in both regions has equal energy
level and has equal chance to become CH. After that CH is
selected on the basis of the remaining energy of sensor
node and with a probability p alike LEACH. in each round,
it is required to have n x p CHs. A node can become CH
only once in an epoch and the nodes not elected as CH in
the current round feel right to the set C. The probability of
a node to (belongs to set C) elect as CH increases in each
round. It is required to uphold balanced number of CHs. At
the start of each round, a node Si belongs to set C
autonomously choose a random number between 0 to 1. If
the generated random number for node Si is less than a
predefined threshold T(s) value then the node becomes CH

in the current round. The threshold value can be found as:
p

T(S) = 1-px(rmod(;)) ifsec ?)
0 otherwise

where P = the desired percentage of CHs and r = the
current round, C = set of nodes not elected as CH in current
round. After electing CHs in each region, CHs inform their
role to neighbor nodes. CHs broadcast a control packet
using a CSMA MAC protocol. Upon received control packet

from CH, each node transmits acknowledge packet. Node
who find nearest CH, becomes member of that CH.

3.1.4. Booking

Right when all the sensor center concentrations are
framed into social events, each CH makes TDMA based
availabilities to the degree concerns its center core
interests. All the related concentration shows transmit
their apparent data CH in its own specific planned
opportunity. All around center coordinates change toward
sit out of mechanical assembly mode. Focus centers pivot
their transmitters at time of transmission. Thusly,
significance diffusing of individual sensor center lessens.

3.1.5. Chosen Phase

chosen stage arrange, all identifier hubs center
demonstrates send their perceived data Cluster Head. The
Cluster Head gathers data by part center concentrations,
aggregates and advances to passage center point. Area
center point gets data from Cluster Heads, aggregates and
advances to BS.

4. Result and Discussion:

we show the simulation results. We run extensive
simulations and compare our results with MGEAR. Next
subsections give detail of each metric.
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Fig 3: WSN network with different zones.

1) Network Lifetime: In fig 4, we demonstrate the
consequences of the system lifetime. Hubs are
viewed as dead in the wake of expending 0.5 joule
vitality. Proposed convention gets the longest
system lifetime. This is on the grounds that the
vitality utilization is all around circulated among
hubs. System is separated into sensible districts
and two of them are further sub isolated into
groups. Proposed topology adjust vitality
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utilization among sensor hubs. Then again, in
MGEAR, hubs bite the dust rapidly as soundness
time of system closes. It isn't apparent that
foreordained CHs are dispersed consistently all
through the system field. Along these lines, there
is a probability that the chose CHs will be moved
in one locale of the system. Subsequently, a few
hubs won't have any CHs in their environs. Fig 4
speak to interim plot of system lifetime with 99%
certainty interim. we take note of that, the
aftereffects of M-GEAR convention are statically
unique and perform well.

100 = = : = r :
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90 - Improved MGEAR

80 bt
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No. of alive nodes
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Fig. 4: Analysis of network lifetime in terms of alive nodes
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Fig. 5: Analysis of network lifetime in terms of dead nodes

2) Packet Throughput: Normal bundles sent to BS are
evaluated through broad reproductions. Recreation
aftereffects of proposed convention represent expanded
throughput. Interim plots of MGEAR in fig 5 obviously
portrays execution of the two conventions. To ascertain
throughput, we accept that CHs can discuss openly with
passage hub. Reenactment comes about speak to an
expansion throughput substantial circumstances then
MGEAR. Sensor hubs close portal send their information

specifically to passage; likewise hubs close BS transmit
information straightforwardly to BS. Sensor hubs in the
two locales devour less transmission vitality hence, hubs
remain alive for longer period. More alive hubs add to
transmit more bundles to BS.
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Fig 6: Packet throughput from sensor nodes to CH
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Fig. 7: Packet throughput from CH to BS

3) Residual Energy: Fig 8 demonstrates normal leftover
vitality of system per round. We accept that a hub has 0.5
joule vitality. The total vitality of 100 sensor hub organize
is 50 joule. Enhanced M-GEAR convention give minimum
vitality utilization in contrast with MGEAR. Fig 8 plainly
portrays that our convention surpass MGEAR directing
convention regarding vitality utilization per round.
Arrangement of portal hub at the inside and high
likelihood of CHs in all areas guarantees least vitality

© 2018,IRJET | ImpactFactor value: 7.211

IS0 9001:2008 Certified Journal |

Page 2235



’,/ International Research Journal of Engineering and Technology (IRJET)

JET Volume: 05 Issue: 06 | June 2018

www.irjet.net

e-ISSN: 2395-0056
p-ISSN: 2395-0072

utilization.
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Fig. 8: Analysis of remaining energy
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5. Conclusion:

In this examination, a vitality effective multi-jump
directing convention utilizing entryway hub to limit vitality
utilization of remote sensor arrange. In this examination, we
separate the system into four consistent districts. All areas
utilize diverse correspondence system. Two locales utilize
coordinate correspondence strategy and two districts are
further sub-partitioned into bunches and utilize multi-jump
correspondence system. Each one hub in a district chooses
itself as a Cluster Head free of other area. This strategy
encourges better appropriation of Cluster Heads in the system.
Recreation comes about demonstrates that our proposed
convention performs all around contrasted with MGEAR. In
our exploration, we locate 3 execution measurements:
Lifetime of Network, Remaining vitality and performance.

In future, we will contemplate Expected Transmission
Count (ETX) interface measurements and we will execute this
rhythmic in our plan - actualized, exhibited by a few most
recent litratures.
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