International Journal of Advanced Research in Computer Engineering & Technology (IJARCET)
Volume 4 Issue 9, September 2015

Compression based Energy aware routing algorithm
for WSN
Priya
Department of CSE
CTIEMT,Jalandhar

Manoj Kumar
Department of ECE
CTIEMT,Jalandhar

ABSTRACT: - To enhance the lifetime of WSN is a key
concern in Wireless Sensor Networks. In WSNs, energy
and bandwidth of the sensors are valued resources and
essential to consume competently. Therefore, energy
consumption is the primary concern needs to be
monitored. The major amount of energy in WSN is
consumed during the communication. In order to reduce
the energy consumption of the network, the numbers of
bits to be transmitted are reduced by using data
compression as it has the highest effect on the energy
usage. This paper analyzes the performance of
compression based energy aware routing algorithm for
wireless sensor networks.
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1. INTRODUCTION
In recent years, Wireless Sensor Networks (WSNs) have
gained worldwide attention due to the development of
smart sensors. A smart sensor node consists of warning
unit, Analog to Digital Converter (ADC), Central
Processing Unit (CPU), power unit plus communication
unit. WSN comprises of number of low-power multifunctional sensor nodes that work in an unattended
environment and comprises of sensing, computation and
communication capabilities. Sensor nodes are MicroElectro-Mechanical Systems (MEMS) that create
calculable reaction to modification of some physical
conditions such as temperature and pressure [1]. The main
function of sensor is to sense or calculate the physical
data with the area to be monitored. The sensor sensed the
repetitive analog signal which was digitized by an analogto-digital converter and conveyed to controllers for
further processing. In order to make sensors independent
and adaptive towards environment, sensor nodes are made
up of smaller size and they use external low energy and
are operated in high volumetric densities. The spatial
density of sensor nodes within the field could be around
20 nodes/ mᶾ. As wireless sensor nodes are
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generally smaller electronic gadgets, they may only be
having a limited power source. Some reasons for power
consumption in sensors are: (a) Sampling of signals and
conversion of physical signals to electrical ones (b) signal
conditioning (c) analog-to-digital conversion [1, 2].
In order to reduce the power consumption, there is a need
to compress the sensed data inside the network. The aim
of compression is reduce the quantity of the data size and
to retain the quality of the original data. Data compression
helps to optimize the resources.
2. RELATED WORKS
Amgoth et al [5] proposed power aware routing algorithm
for cluster based WSNs. The algorithm depended on
brilliant strategy of Cluster Head (CH) selection, residual
energy of the CHs and the intra-cluster distance for
cluster formation. To facilitate data routing, a directed
virtual backbone of CHs was constructed which will be
rooted at the sink. The constant message with linear time
complexity was achieved with optimum lifetime. Yan-li et
al [11] proposed an improved lossless data compression
algorithm for WSN nodes where the span of data to be
compressed was reduced by calculating increment
between two adjacent data of sample sequence. The
results of testing data compression showed that the
improved Lempel-Ziv-Welch (LZW) algorithm had
remarkable superiority in reducing dictionary length and
increasing the compression ratio. Zhang et al [12]
proposed two improved lossless data compression
schemes based on LZW coding for wireless sensor
networks. The schemes preprocessed numeric data in
different ways to adapt the data characteristics. In order to
increase the compression rate, the value span of data was
decreased by calculating increment between the sample
sequence and the base value. Xiang et al [13] proposed a
novel data aggregation scheme that exploits Compressed
Sensing (CS) to achieve both recovery fidelity and energy
efficiency in WSNs with arbitrary topology. The diffusion
wave implements to find a sparse basis that characterize
the spatial (and temporal) correlations well on arbitrary
WSNs, which enables straightforward CS-based data
aggregation as well as high fidelity data recovery at the
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sink. It was observed that compressed data aggregation
scheme was capable of delivering data to the sink with
high fidelity while achieving significant energy saving.
Saleem et al [16] proposed LZW data compression
algorithm particularly suited to be used on available
commercial nodes of a WSN, where energy, memory and
computational resources are very limited. It was observed
that it was effective to apply data compression before
transmitting data for reducing power consumption by a
sensor node. Jancy et al [17] proposed packet level data
compression technique to improvise sensor energy using
compression techniques. Using this algorithm better
compression ratio had been achieved.
.
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File Version 2Original data
Decompress
Decompressed
Compress

3. COMPRESSION TECHNIQUES
Compression techniques reduce the amount of data which
also lead to reduce the energy consumption of the
network. There are two major categories of Compression
techniques such as lossless and lossy compression.

File Version 3Original data
Decompress
Decompressed

3.1 Lossless Compression: In this technique, the original
data and the data produced after compression and
decompression are exactly the same as the algorithms
used for compression and decompression are exact
inverse of each other. Lossless Compression preserves the
integrity of data. Redundant data is removed in this type
of compression but there is no loss of data as shown in
Fig.1. Different schemes are available in lossless
compression such as Run length encoding, Huffman
coding, Lempel Ziv Encoding [4].

Original Data

Compress

Decompress

Compressed Data

Fig.1: Lossless Compression [4]
3.2 Lossy Compression: In this technique, after
decompression original data is not retrieved means Lossy
compression does not guarantee to reproduce the original
input as shown in Fig.2. JPEG Encoding and MPEG
Encoding are of lossy Compression.

Compress
File Version 4Original data

Process Continues
Fig.2: Lossy Compression [4]
4. Energy Aware Routing Algorithm (ERA)
Energy Aware Routing is a routing protocol for
prolonging the lifetime of a WSN. The algorithm is based
on clever strategy of cluster head (CH) selection, residual
energy of the CHs and the intra-cluster distance for
cluster formation. To facilitate data routing, a directed
virtual backbone of CHs is constructed that is rooted at
the sink. ERA uses multiple paths between source
nodes to the information sink with a certain probability so
the duration of the entire work is increased. [5].
The algorithm includes two phases,
 Clustering: Sensor nodes are grouped into clusters as
follows. Each sensor node sets its own timer
independently before it starts the campaign for CH
selection.
 Routing: To route the information to the sink, a
Directed Virtual Backbone (DVB) of the CHs rooted
at the sink is constructed. Initially, the sink sends a
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Route Request Message (RREQ) to the CHs in the
number 2R where R is communication range. [5].

Step 1:Step 2:-

5. PROPOSED METHOD
It is proposed that a homogenous set of sensor nodes are
deployed in the target area. All the sensor nodes become
static once they are deployed and the target area is
completely covered by them. The sink is also static and
located outside the target area. All the sensor nodes are
initially provisioned with equal amount of energy. Each
sensor node has given a unique identification number ID,
sensing range, denoted by r, and communication range R.
To enhance the throughput of ERA, lossless compression
is implemented. With the help of lossless compression,
every bit of data remains same even after the file is
uncompressed. It restores all the information. As the
compression ratio is increased, throughput and remaining
energy will also be increased and then the optimal
compression ratio is chosen. The Fig.3 presents the flow
chart of proposed method.
INITIALIZE WSN

DEFINE SENSOR FIELD

ELECT CLUSTER HEADS

ASSOCIATION OF MEMBER
NODES WITH CLUSTER HEADS

Step 3:-

Step 4:-

Step 5:-

Step 6:-

Initialize the network with the various
characteristics
Define sensor field with the respective
placement of the sensor nodes and also the
base station
Cluster head selection technique come in
action to elect some of the sensor nodes as
cluster heads
The association of the member nodes with the
cluster heads will be done by using the
minimum distance formula between the
member nodes and the respective cluster
heads.
Apply
lossless
compressive
sensing
technique to fuse data from the cluster heads
and compress it before sending to the base
station.
Now communicate the from the cluster
head(s) to the base station.

6. SIMULATION RESULTS
For experimental analysis, the Initial Energy of each
sensor is set to 0.5 joules and sensors nodes are deployed
in target area of size 100*100 meter square. The
performance of proposed compression based ERA is
evaluated through throughput and remaining energy. The
simulations are performed for various compression ratios
such as 0, 3, 5, 8 and 18. The simulation results are
presented in Fig.4-Fig.13 through different cases.
Case I: For Compression Ratio 0, the results are shown
in Fig.4 and Fig.5.

APPLY COMPRESSIVE SENSING

COMMUNICATE DATA WITH BASE
Fig.3: The flow Chart
of Proposed Method
STATION

Fig.3: Flow chart of proposed method
Fig.4: Remaining Energy
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Fig.8: Remaining Energy

Fig.5: Throughput
Case II: For Compression Ratio 3, the results are shown
in Fig.6 and Fig.7.

Fig.9: Throughput

Fig.6: Remaining Energy

Case IV: For Compression Ratio 8, the results are shown
in Fig.10 and Fig.11.

Fig.10: Remaining Energy
Fig.7: Throughput
Case III: For Compression Ratio 5, the results are shown
in Fig.8 and Fig.9.
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7. DISCUSSION
The simulations were performed for energy aware routing
algorithm with different compression ratios. The results
for various simulations are presented in Fig.4 to Fig.13.
The compression based ERA worked well and throughput
and network life time was enhanced with the proposed
scheme but as the compression ratio increased, the
throughput and network lifetime decreased.

Fig.11: Throughput
Case V: For Compression Ratio 18, the results are shown
in Fig.12 and Fig.13.

8. CONCLUSION
As we know that the most of the existing techniques has
neglected the use of the effects of compressive sensing
i.e. data fusion to remove redundant data from sensor
nodes. Therefore we proposed compressive sensing based
ERA in which lossless compression is used to enhance the
efficiency of ERA. As we increase the compression ratio,
throughput and remaining energy is increased and we
choose the optimal compression ratio.
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Fig.12: Remaining Energy
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