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Abstract

In Wireless Sensor Networks, sensor devices perform sensing and communicating task over a network for data delivery from source to
destination. Due to the heavy loaded information, during packet transmission, sensor node will drain off its energy frequently, thus led to
packet loss. The novelty of the proposed work is mainly reducing the loss of packet and energy consumption during transmission. Thus,
Huffman coding packet balancer select the best path between the intermediate nodes and are compared based on transmitting power,
receiving and sensing power these measure the QOS in wireless sensor network. To satisfy the QOS of the node, compressed packet
from source to destination is done by choosing the best intermediate node path. The advantages of the proposed work is minimum packet
loss and minimize the end to end delay. Sparse recovery is used to reconstruct the path selection when there is high density of node.
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1. Introduction

In the present scenario, wireless sensor networks are playing a
vital role with their versatility and have been deployed in several
applications like monitoring various life activities from health to
agriculture. In many of these applications various sensors are
deployed and they require the sensors to sense and collect the
data. Once deployed these sensors will collect the data and
transmit the data from node to node through multi-hop
paths.Inwireless sensor network the sensor nodes are used to send
and transmit information in form of packets from source to
destination. Due to the heavy load information in packet
transmission the sensor node will drain up its battery and causes
limitation in energy efficiency.

Compressed sensing is a technique in which the data transfer
from node to node can be made with the signal processing,
finding a path to reach the destination. Transferring the data that
is compressed may lead to problems like packet loss between
intermediate nodes, exceeding energy consumption may lead to
drain the energy which results in minimising the residual energy.
Also it may lead to problems regarding the computation cost
which will have chances of less security. The Lempel
zivcompression technique is used to compress the data to make
the data transfer easy and reduce the time taken to transfer.

Sparse is the path through which the node that is residing far
from the destination in the deepest will not find a path. To
overcome this, the sparse recovery is additionally made so that,
the node will find the shortest path with the intermediate nodes.
Taking various parameters into consideration the shortest path
will be taken and one node to other the data will transfer. The
nodes will be shown in matrix form in which some nodes will get
null value and to overcome this with some random value and to
find the shortest path to reach the destination. In existing work,
the compressed sensing is used to transfer the data to reduce load

by reducing the packet size and then transfer the data. The source to
destination data transfer is done by finding the shortest path using the
grid topology [5]. The data transfer is taking maximum time due to
the excess power consumption which leads to energy loss. While
finding the shortest path the node requires more energy consumption
which results in packet loss.

In the proposed work to avoid this problem, the Huffman coding
packet balancer algorithm is introduced, which will compress the
data without any packet loss as well as less energy consumption.
Based on the energy consumption the residual energy will increase
which will help in getting the shortest path along the source to
destination. The throughput, by which they receive the packets time
to time increases. This shows that the delay is reduced when the data
is transferred from source to destination. The security level is
increased with the computation cost which will avoid the routing
cost.

The packet balancer will compare the packet size with node QOS and
will allow the packet to find the shortest path. The node which is very
near will be detected and this results in the reduction of time delay.
This will allow the data to transfer with the minimum time delay as
well as energy consumption. Sparse recovery is used to reconstruct
the path when there is high density of node. When the source is far
away from the destination then it will not have a direct path so it will
a shortest path with the QOS nodes. This is done by sparse recovery
to manage the data transfer speed and reduce the time delay. The
main advantage to choose our system is to minimize the loss of
packets during transfer and reduce the time delay with additional
parameters.

2. Related Works

Keeping the power as major factor they introduced the LEACH
protocol [1] by which the consumption of power is reduced. The
energy depleted sensor can no longer work properly until it is
replenished. Mainly focusing on this issue to overcome the power
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consumption which will lead to the drain in energy. It is a self
organizing protocol with multi hop hierarchical protocol.
Multiple overlapping wireless sensor networks are placed in the
same area, their power and energy should be made adequate with
the cooperative forwarding technique is introduced [2]. The
sensors which are deployed closely should transmit the data
without any collisions. This introduced the heterogeneity in the
network.

The grid topology is introduced through which the data can be
collected in multiple directions [3] using the clustering networks.
Based on the distance each node will adjust transmission power.
This grid topology mainly reduces the distance between the
nodes as they are located close to each other in specified paths.
The data is collected with mules which are mobile entities that
will collect the data from leftmost to the rightmost.

To overcome the compressive data gathering problem in
collecting the data in large scales, a decentralized method is
introduced [4] [15]so that the data can be collected easily and can
be compressed. The delay before the data transfer gets started
known latency problem is minimized. Scheduling problem is
reduced with the interference localization and latency is reduced
with in it. The distributed method showed the energy efficiency
in the compressed data while gathering. Mainly focused on
energy efficiency and latency during the gathering of data from

Sensor node

the sensor nodes.

Sparse data collection with the compressive sensing is done [5] with
new algorithm MAPDA which will reduce the sparse rate by
detecting it. In compressed sensing the data will be sparse in some
conditions and using this new algorithm it can be detected. The data
represented in matrix and when any sensor node value is represented
with zero or null then the value will be detected and adding a random
value the node will transfer the data packet to the destination finding
a path. This algorithm will save energy compared to the client server
algorithm used in previous.

With the previous work the data collection as a main problem the
single hop technique [6] where the nodes transferred the data to sink
node. By developing the multi hop way to overcome this issue with
the time efficient way and data loss.

3. Implementation of Data Compression using
Huffmann Coding Packet Balancer

Our proposed work is to minimise the energy consumption and
packet loss while making the data to compress. To reduce the time
delay and the collision of data due to any intermediate node transfer.

» Ip-config
Shortest route path » Data
algorithm compression
L, MAC-config
s - Shortest route path l

— Transmitting power algorithm

™ Receiving power SRt aba

— Idle power 1
Route Reconstruction

L, Sensepower

Fig. 1: Architecture diagram of data compression in wireless sensor network

In fig[1] the sensor will collect the data with the configured IP
and MAC addresses. The various powers will include to transfer
the data packet from source to the destination without any
intermediate distractions. To make the data transfer easy the
compressed sensing takes place which involves in compressing
the data. The shortest path algorithm is used to obtain a shortest
path with less number of nodes interacting between the source
and the destination nodes.

The Huffman coding packet balancer sets the best intermediate
node by comparing the nodes QOS based on the transmitting
power, receiving power ideal power, sensing power. On
comparing with QOS of node the best intermediate node path is
selected to send compressed packet from source to the
destination. Due to this the packet loss and energy consumption
are mainly reduced.

The shortest path will be detected using the packet balancer
which helps the packets from not losing the quality or time delay.

The source node which is in depth from the destination node will
require a shortest path with the least sparse rate. To detect and protect
the packet from collision due to energy loss the sparse recovery
technique is used.

The Huffman coding is mainly responsible for compressing the data
in very efficient way so that there should not be any data packet loss
during the source to destination transfer. The packet balancer will
compare the packet size with the nearest node to get the shortest
distance with minimum nodes to reach the destination without time
delay and energy efficient.

In wireless sensor networks the data compression plays a
major role due to which the data transfer is occurring in time. But due
to some parameters the data collision is getting occurred which will
result in time delay and energy consumption. To overcome all these
parameters. we have proposed our Huffman coding system with
which the data can be compressed without any data collisions and
loss of data. In addition with the packet balancer which will allow the
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node to find the shortest path with the better neighboring node,
good quality and charge. Using the sparse recoverywe can find
the shortest path when there is high density of nodes.

Wireless topology Route ducovery
03ta Comprezsion
| Shortest  path | » Sparse Racovery L, Poune
Roconatruction
A 4
AR oding —>  Lempel 2 Compreazion

Fig. 2: Process of data compression using Huffman-coding
algorithm

In fig [2] the process of data compression with Huffman coding
is shown in a step by step diagram. Between the source to
destination the whole data transfer takes place with the
compressed data. With a wireless grid topology we are dividing
the network into grids. The shortest path will be determined and
with the help of sparse recovery the route reconstruction takes
place if there is any intermediate node delay. Using the Huffman
coding algorithm the compression of data takes place without any
packet loss or energy wastage.

The packet balancer then will create a shortest path with the best
neighboring nodes with its QOS which will help not to lose its
quality and reduces time delay. Then after finding the shortest
path finally the slot allocation will be done. The Huffman coding
algorithm is mainly responsible in compressing the data without
any intermediate loss or occurrence of any error during transfer.
The packet balancer will allow the node to connect to the node
which is in shortest distance with the

4. Algorithm

Step:4 Route discovery process will be processed based upon
the residual energy and distance calculation.

Step:5 Source analyse the multiple path based upon the QOS
of the node.

Step:6 Then itoptimize the path based upon the shortest
distance.

Step:7 Source have a set of fitness based neighbours and
update the value in the routing table.

Step:8 During high density in the network, The sparse recovery
algorithm should select the alternate path between the
communication in the updated routing table.

Huffman-coding

Input:

Data_pkts, Tx_power, Rx-power,Initial_energy.
Output:

Slot_time, Delivered_pkts, rt_pkts.

1: for the marked id(1 _j _ Nid) in each query do

2: ifsrccan broadcast the packet with each other than

3:  BS uses route discovery to assign route.

4:  else

5 BS sends the ack_pkt to sjclosest to it.

6 ifnbr nodes of srcare the marked sensor nodes then

7 The admin node will optimize to the closest neighbour

node
8: src(1 _i_Nid) to sj.
9: else
10: Srcchooses the closest and nearby sensor node si(1 _i _
N)as candidate node.
11: ifsjcan communicate with at least one neighbour node of
sithen
12: srccompress  the data using Huffman  coding
H(1),H(2),H(3)..H(n)
13: srcsearches the nearby nodes in other sensor group , which
aren’t
14: Optimize the neighbour node closest to BS as

next hop

15: src. Srcsearches its neighbour nodes among the other

remaining sensor to overcome the sparse recovery nodes by using
distance calculation

16:F1(As |B) = F2(B | As) F1(As)/F2(B)

17 :F->fitness value

18: end if

19: whilesrccan’t communicate the node without range

20: ifsican communicate with at least a sparse node of nidthen
21:break

22:  else

23: Choose the alternate path by using distance calculation

24: end if

5. Implementation

Step wise algorithm

Output in NS2 using grid topology

Step:1 create a grid topology with more number of nodes.

Step:2 Supply a power parameters such as transmission,
reception, ideal ,initial energy.

Step:3 Source generates the packets and compress the message

by using Huffman coding technique.
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Fig. 3(d): Finding the shortest path between nodes

Graph output

Fig. 3(b): simulation in grid topology

A wireless sensor system is a gathering of sensor nodes : e
controlled in a helpful system. In WSN, the sensors node screens .
physical and ecological conditions at various areas, for example,
temperature, weight, dampness, vibration and so forth. In grid
topology the nodes are placed in matrx form at particular
distance with equal gaps. So that the source node can get a
shortest path based on the energy and QOS of the neighboring
node. With the sparse recovery it will get the shortest path with
minimum transaction time and time delay.

The node to node data transfer takes place in the shortest path .
with minimum number of intermediate nodes. To defeat this : Shmulation time
issue the sensor nodes are gathered in a type of network
topology. Lattice topology in WSN has been actualized to
separate the system field into networks. In this topology, the

Throughput

Fig. 4: Simulation time vs Throughput

sensor nodes containing system region is slated into the non- Fig[4] shows the receival of packets increases time to time, with the
consolidating square network with the same size.Huffman coding throughput .The increase of throughput with the increase in
packet balancer select the best path between the intermediate simulation time is shown.

node are compared based on transmitting power, receiving and

sensing power these measure the QOS in wireless sensor O ————T————————

network.Lattice steering convention proposed to transmit bundles
quick, use and broaden the vitality proficiency of sensor nodes to
maintain a strategic distance and handle the organized movement
in the system. The node in circular path will check all the near by
nodes to get the best QOS node.

Packet loss

Simulation tims

Fig. 5: Simulation time vs Packet loss
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Fig[5] represents the packet loss when the simulation is done
with respect to the time given. The packet loss decreases when
compared to the existing system.

[=- ]

End to End Delay

Simulation time
Fig. 6: Simulation time vs End to End Delay

Fig[6] represents the maximum time taken to travel from source
to destination. With respect to the simulation time the end to end
delay is shown which will decrease when compared to the
previous system.

6. Conclusion

we mainly reduce the packet loss and energy consumption with
the grid topology in wireless sensor networks. The Huffman
coding packet balancer select the best intermediate node by
comparing the nodes QOS based on the transmitting power,
receiving power, ideal power, sensing power. On comparing with
QOS of node the best intermediate node path is selected to send
compressed packet from source to destination. Sparse recovery is
used to reconstruct the path selection when there is high density
of node.
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