International Journal of Engineering & Technology, 7 (2.17) (2018) 1-4

International Journal of Engineering & Technology

Website: www.sciencepubco.com/index.php/IJET

SPC

Research Paper

Energy efficient enhanced tree structured compression model
(ET-CM) for data aggregation in wireless sensor networks

Nandoori Srikanth*, M. Siva ganga prasad

Department of Electronics & Communication Engineering, KL University
*Email: srilovesnature@gmail.com

Abstract

Compression, is a typical strategy to decrease information measure by taking care of information excess, can be utilized as a part of post-
pone delicate remote sensor systems (WSNSs) to diminish end-to-end bundle delay as it can lessen parcel transmission time and conflict
on the remote channel. All together for remote sensor systems to misuse flag, flag information must be gathered at a large number of
sensors and must be shared among the sensors. Huge sharing of information among the sensors repudiates the prerequisites (vitality ef-
fectiveness, low inactivity and high exactness) of remote organized sensor. This paper manages the investigation of compressive propor-
tion and vitality utilization in the system by contrasting and the current compressive strategies.
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1. Introduction

Wireless Sensor Networks (WSN) comprise of a maybe vast num-
ber of remote sensor hubs ready to agreeably screen the natural or
physical conditions, for example, temperature, mugginess, vibra-
tion, sound, weight, movement or positions. A remote sensor hub
comprises of a processor, sensor, correspondence module con-
trolled by a battery. Real issue in WSN is Power proficiency, since
sensor hubs are commonly fueled by little batteries, which could
not be with large charged batteries or recharged batteries [1].
Amid detecting, preparing and transmission, the vitality is de-
voured by the sensor hub. Be that as it may, very nearly 80% of
the vitality is spent in the correspondence module for information
transmissions in sensor organize. In this manner, control sparing
can be by and large accomplished by diminishing radio corre-
spondence through two methodologies: obligation cycling and in-
arrange handling. Obligation cycling plans characterize facilitated
rest/wakeup plans among hubs in the system. Then again, in-
arrange preparing comprise of decreasing the measure of infor-
mation to be transmitted by methods for pressure as well as collec-
tion systems [2]. By and large, information relationship contains
two principle parts: spatial and fleeting connections. The two
kinds of relationships can be used to evacuate excess information .
Since a sensor hub is compelled by its leftover vitality and calcu-
lation ability, it is infeasible to perform excess expulsion calcula-
tion on each sensor hub. The group based approach offers a doable
circulated answer for maintain a strategic distance from bounda-
ries activated by confined assets, and accomplishes better load
adjust when confronting huge information challenges[3].

There is wide research being developed of imaginative calcula-
tions for sensor arrangement, vitality effectiveness and impromptu
directing with regards to WSN. As the calculations for remote
sensor arrange created, they should a low-control, profoundly
productive and versatile to different equipment platforms[4]. Set-
ting up sensor arrange hubs in a genuine situation named as Send-

ing Hubs may sent in settled destinations (deterministic position)
or place them erratically (irregular position); dropping sensors
from a plane; would be a case of arbitrary position. The scope
plans can without much of a stretch be resolved in deterministic
position rather in irregular arrangement. However in numerous
organizations, it is either not viable or improbable to convey sen-
sor hubs in a deterministic way [5].

We consider an extensive scale WSN made out of N sensors, hap-
hazardly appropriated in a detecting zone to serve distinctive as-
signments, for example, constant natural observing. Sensor read-
ings information are sent to a focal sink hub. We utilize a solitary
jump transmission display for information gathering where we
accept that every sensor hub knows its nearby directing structure.
Because of the power utilization requirements, it is wasteful to
specifically transmit the crude detected information to the sink, as
they frequently display a high connection in the spatial space. As
an outcome, they are effectively compacted to decrease control
necessity.

2. Literature Survey

Energy consumption in WSNs is a widely studied issue, and a
taxonomy of various categories of WSNs presented in this section.
TiNA [8] utilized a proviso condition for indicating the varied
extents, if the contrasted run is more noteworthy than the prede-
fined go between any two esteems, at that point the contrasted
result can be accounted for, generally disregarded. TiNA is more
identified with our work, as we likewise utilized the RV capacity
to discover TDRs between each two window put away wonders
among the individual hubs, which is displayed in one of our cur-
rent research work.

The creators of [6] proposed an another bunch based technique
like CAG to fabricate a prescient model on CH hubs rather than
singular sensor hubs and let the total computational weight on
header hubs itself.
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In [7], the creators show a strategy to construct prescient models
for misusing the detected information connections by a couple of
hubs. In such manner, hubs can be registered a model for the de-
tected information until the point that a cushion is filled and
transmits just the model parameters to the BS. In [8], the creators
proposed a prescient transient excess model in information gather-
ing, and utilized it for constant mistake rectification.

Ozdemir and Xiao [9] propose a respectability ensuring various
leveled disguised information total plan. In this arrangement, the
base station may order the accumulated information in view of key
encryption. To Guarantee the secrecy the creators can utilize the
calculation in view of elliptic bend cryptography. This encryption
is probabilistic, so security against inactive assaults is guaranteed.
Along these lines, this arrangement guarantees protection and
trustworthiness between aggregators, yet presents a high corre-
spondence and calculation.

Braginsky and Estrin,[10] utilizes an arrangement of extensive
specialists to make ways that are coordinated towards the occa-
sions they experience. Operators have a lifetime of a specific
number of bounces (set by TTL documented) after they will bite
the dust. At whatever point a specialist finds a way prompting an
occasion that it has not gone over up to now, it makes a way state
prompting this new occasion. At whatever point the steering table
is refreshed, at that point the specialists discover the way which is
shorter or better. A sensor hub does not create an inquiry unless it
takes in a course to the required occasion.

Linoy et.al. researched the viability of information recuperation
through the joint Compressive Detecting and Central Part Investi-
gation in genuine Wireless Sensor Network arrangements. They
proposed a novel system for the exact estimate of expansive genu-
ine Wireless Sensor Networks motions through the gathering of a
little portion of information focuses. The creator did not specify
the need of bunching the information, since grouping or detecting
information through an auxiliary tree will change the adequacy of
the framework [11]. Some efficient cognitive radio techniques are
also presented in [22].

3. Research Methodology

Energy efficient data aggregation in WSN can be achieved by
proposed algorithm in comb-needle model. In this proposed meth-
od, it evaluates about the cluster based comb-needle model to
identify the energy efficient data aggregation in WSNs. The pro-
posed algorithm enhances cost effective data transmission, com-
pressing ratio, and Energy consumption. On the other hand, en-
hanced data distribution model is also included in this proposed
system, to eliminate hotspot issues in inter and intra block regions
in the wireless sensor network.

3.1 Cluster based comb needle model

Reconstruction of signals from fewer samples is possible in
Nyquist paradigm with Compressive sensing theories. Even sens-
ing information is less, the recovery is exact. To get exact Recov-
ery, Number of samples required is a characteristic which depends
on particular reconstruction algorithm being used. Compressive
Sensing can handles noise gracefully and reconstruction error is
bounded for bounded perturbations in data. Sparsity and Incoher-
ence are the two principles, which pertains to the signals of inter-
est, and incoherence, which pertains to the sensing modality.

In Comb-Needle Model, the information sensed by the sensor
nodes push into the space along with neighbor nodes data. The
query is disturbed to those nodes based on the fixed space lines of
the network. Therefore, the query procedure is normally based on
the dynamical nature. It develops a comb- needle routing structure
and then construct the needle-like data duplication structure that
organizes a conceivable view of combining for needles in a hay-
stack.

3.2 Enhanced data aggregation model

Aggregation tree construction and aggregation scheduling are the
two phases of Data Aggregation model Scheduling algorithm. The
basic idea behind data tree construction is breadth-first-search tree.
There are two properties to design enhanced data aggregation
model, those are (1) the depth of the tree is within a small constant
factor of the diameter D(G), (2) Every internal node has to be
connected with fixed number of other internal nodes. These prop-
erties schedule the data transmissions of internal nodes in fixed
time-slots.

3.3 Construction of aggregation tree:

At first the spreading over tree with adjusted structure is work for
the directing reason while BS (bunch head) is goes about as the
root hub and all the CH hubs have same number of tyke. In the
wake of getting information parcels from the kids hubs, each mid-
dle hub will total them with its own detected information. In our
work we accept that all hubs utilize a settled pressure factor and
create a steady measured information parcel. Progressively, the
information parcels will be sent to the parent hub lastly the root
hub (base station). It is perceptible that the root hub is likewise a
sensor hub which can speak with the sink hub by single-bounce
correspondence. It develop the traversing tree by finding most
brief separation between two hubs in the bunch here the hubs of a
tree thought about hubs as rising request of its weight. The base
weight edge is inspire inclination to shape traversing tree, also
begin from initiator hub MST is built by choosing least weight
path(edge) to achieve sink hub.

3.4 Scheduling process:

The cluster head collects data from each node in terms of data
frames, these data frames are generated by each node at the end of
every period. The cluster head node or Relay node receives multi-
ple data frames from each node and send it to Base station. If the
relay node sends all these data frames to Base station at a time,
there is a chance of high data traffic in the channel, and due to this
performance of the network cannot be optimistic. In order to over-
come the problem, the cluster head has to buffer the information
and send them out after Tsyn in the next synchronization cycle.
Inter layer and intra layer transmission schedules are implemented
in this algorithm. Here layer means the hop count to sink.
Inter-layer scheduling is based on hop count H to the sink. Each
relay node schedules the radio transceiver into transmitting mode
by:

Trans(x) = D. (M mod N) +To

Where D is the scaling constant,

TO is the starting time of the cycle,

N is a constant, which reduces the interference of simultaneous
transmissions

4. Performance Analysis

For receiving a k-bit of information, the energy consumed by the
sensor is represented with Eelec* k

For Transmitting a single data packet from sensor node ‘i’ to sen-
sor node ‘j’ is given by

Tx(i,j) = Eelec*k + Eamp * d2(1,j) * k (1)

Where dij is the distance between nodes i and j
The energy spent for transmitting a single bit is given by

Etx(d)= Et1+Ed1*dn @)
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Table 1: Parameters used in performance analysis

SYMBOL DESCRIPTION
Tmax sleep Maximum sleep time
Tsample Sample time
Psleep Dissipated power during sleep mode
N Number of nodes
A Area of the network
Etl Dissipated power for sending 1 bit of data
Edl Transmission power for a distance d

4.1 Compressive sensing:

Energy enhanced Comb needle model is proposed to meet the
network sensibility with compression algorithms. Data aggrega-
tion and data manipulation are the important characteristics in
wireless sensor networks. The proposed algorithm focuses on data
compression and energy efficiency with security.

Table-1: Comparison of compressive techniques

Technique Compression ratio
S-LzW 0.59

Run Length Encoding (K-RLE) 0.45
PEAGASIS 0.82
Enhanced tree structured compres- 0.11

sion model(ET-CM)
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Figure-1 comparison of compressive ratio

4.2 Energy Estimation:

The Energy consumption in wireless sensor networks is an im-
portant metric to show first dead node. By improving the node
density, the positions of the node relative to each other node may
vary and results in change of the shortest path, distance of trans-
mission and number of hops.

Table 2 Average energy consumption

Technique Average Energy consumption
S-LZW 34%

Run Length Encoding (K-RLE) 29%

PEGASIS 43%

Enhanced tree structured compres- 9%

sion model(ET-CM)
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Figure2. Energy consumption between existing and proposed techniques

5. Conclusion

The Compression schemes performances in wireless sensor net-
work have been analyzed in this paper. From the results the pro-
posed algorithm makes the network more energy efficient, and
does not affecting the sensing field. The proposed algorithm
devides the sensing regions into blocks or clusters. The proposed
data aggregation algorithm is applied for comb needle model, and
obtained better results compared with existing techniques. The
accurate estimation can be achieved by collecting some extra in-
formation from other nodes.
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