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ABSTRACT: Wireless Sensor Network is composed of a large number of small and inexpensive homogeneous sensor
nodes connected through wireless network that gather data and send to sink in Multi-Hop or Single-Hop manner. The
sensor have limited battery and because of the battery constraints the efficient usage of energy is most desirable criteria
for increasing the lifetime of network. Many researchers design efficient routing protocols which reduce the energy
consumption. In this paper, a brief introduction to various routing protocols and propose a new cluster based routing
technique called HALP (Hybrid Approach of LEACH and PEGASIS) which is combination of both protocol(LEACH
and PEGASIS). In this technique clusters are formed on the bases of signal strenght and Cluster Heads sends their data
in the form of chain to sink. The proposed scheme is implemented in two ways, in first approach nodes are placed
unifromly over the network and in second one nodes are distributed randomly over the network. After simulation
results of uniform placement of nodes are found to be better than random deployement. Also the results of proposed
technique is compared with previous technique on which it is based and proposed technique obtain much improved
results.
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I. INTRODUCTION

Wireless Sensor network collection of low cost and homogenenous sensor nodes that collects the data about the physical
enviornment and send to sink (Base Station). It is a wider area of research in which many researchers are given their efforts
to propose the techniques which increase the network lifetime because in wireless sensor network the sensors have limited
battery capacity. Each sensor node has four components. First is, Communication Device which is used for make a
communication between BS (Base Station) and Sensor nodes for data transmission. Second is Controller which is used for
data aggregation or computation before transmission. Third component is memory which is used as storage of data. And
the last component is Power supply which is basically a energy source which is given to sensor nodes. Energy is main issue
in Wireless Sensor Networks and efficient utilization of sensor nodes at the time of transmission is main factor because of

limited power supply[1][2].
To transmit the data from Sensor node to BS two routing techniques are used:

1. Single Hop Routing technique: The data that are collect from target area by the sensor nodes are transmit directly
to BS as shown in Fig.1. The drawback of this technique is lots of energy consumption at the time of transmission
because the position of BS is far away from the network. But on the other hand, there is an advantage of Single

hop that is less chance of packet loss.

2. Multi-hop Routing Technique: When the sensor nodes want to transmitted their data then it will firstly send their
data to next nearest nodes and that node aggregate the data and then forward to next node or BS. So in this way

the energy consumption is less of each node at the time of transmission as compared to Single-Hop.
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Fig.1. Single-Hop V/s Multi-Hop routing Technique

The Multi-hop Routing is more energy efficient technique as compared to Single-hop routing because the energy
consumption is less in Multi-hop technique. But if we see in real world observation of the network, Single-Hop
technique is more efficient because the packet loss is less in Single-hop technique as compared to Multi-hop[3].
Clustering of sensor nodes improve the network lifetime in which the clusters are formed and each cluster have one CH
(Cluster Head) which is a data aggregation point . Compressing of data from single cluster is called data aggregation in
clustering enviornment[4] and that aggregated data send by the CH to BS[5] but in Homogeneous Wireless Sensor
Network all nodes have similar battery capacity so the CH have also same energy level like its member node so the CH
node will die very quickly as compare to its member nodes[6] because it consume energy for data aggregation and also
at time of transmitting an aggregated data to BS. Many researches gives there efforts and proposed various cluster
based routing protocol which gives improvements to increase the performance of network.

Il. RELATED WORK

In [7] authors proposed first cluster based routing protocol called LEACH (Low Energy Adaptive Clustering Hierarchy)
in which Clusters are formed and the CH selects randomly and assign this role to each node in network so that the
energy load is equally distributed to all nodes for data transmission and to reduce the amount of information for
transmission to Base Station the Cluster Heads aggregates the data that captured by the member nodes and increase the
performance and lifetime of network. In [8] authors proposed LEACH-C (Low Energy Adaptive Clustering Hierarchy-
Centralized) protocol who was a Centralized clustering algorithm in which the CH selection and formation of cluster is
depend upon the BS because in this protocol all sensor nodes send their information about their energy level and
position to BS and BS decide who become a CH. The disadvantage of this protocol is that it is totally depend upon
Base Station. In [9] author proposed improved version of LEACH protocol called PEGASIS (Power Efficient
GAthering in Sensor Information System) protocol. In PEGASIS the data gathering is done in the form of chain i.e.
each sensor nodes send their data to nearest neighboring node this node send to next nearest node so like this chain is
formed of sensor nodes and at last send the data to BS. In [10] authors proposed an algorithm called ANCAEE (A
Novel Clustering Algorithm for Energy Efficiency in Wireless Sensor Networks) in which the member nodes in cluster
transmit their data in Single-Hop manner to CH and CH send their data in Multi-Hop manner to BS. In [11] authors
proposed the improved version of PEGASIS called Hop-PEGASIS. This algorithm is similar to Hierarchical
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PEGASIS[12] in which each transmit their data to next node present in upper level of hierarchy until reaches to the BS.
But in Hop-PEGASIS firstly cluster are formed and each cluster have one CH. There is 5 level assumed in this
algorithm of CH, those CHs which are near to BS is at level 1 and those far away from the BS is at level 5. So the data
transmission is done like in Hierarchical PEGASIS between the CH.

I11. PROPOSED ALGORITHM
The main idea in propose work is depend upon the transmission technique of aggregated data from sensor node to BS.
There are some properties of this sensor network:
® BS s far away from the monitoring area.
® The network is homogeneous i.e. all nodes have equal energy level, hardware complexity, etc.
® The sensor nodes and BS is immobile means once the nodes are deployed they all are fixed and BS position is
also fixed. No mobility factor is present in sensor nodes and BS.
® BS don’t know the position of sensor nodes.
® CH is data aggregation point, which aggregates the data that capture from the member nodes .
Propose technique is a hybrid approach based routing technique in which two technique are combined i.e. LEACH and
PEGASIS called HALP(Hybrid Approach of LEACH and PEGASIS). It is a cluster based routing technique. The
formation of cluster is based on signal strenght and randomly selection of CH as like in LEACH protocol. Data
transmission from member node to CH is done in Single-hop manner. Each member node sends their data directly to its
CH and CH which is a data aggregation point, it collect the data from its member node aggregate it. Now the Cluster
Heads send their aggregated data to BS in the form of chain. The starting CH of chain is selects randomly and that CH
send their data to the next nearest CH until data reaches to BS asshown in Fig. 2. Again CH reschedules and new chain
will formed again.
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Fig.2. Architecture of Proposed Work
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System Model[13]
In propose work, using basic radio Signal propagation model .

Tablel. Radio Model Characteristics
Parameters Name Values of Energy
Dissipation

Transmitter
electronics( E, (1,d))

Receiver Electronics( Eg, (1))

50nJ/bit

Transmit Amplifier( Eamp ) 0.0013n3/bit

Transmit Amplifier( &) 10 pd/bit/ m?

If transmitting the I-bit message with distance d then according to this model the radio expends:

Eoee*1+e*1*d*  d <d,
E,(,d)=4 "
Eelec I"_‘C"mp I*d d>d.
Where Eelec energy consumption per bit for transmitting and receiving circuitry and d0 is a distance threshold value
set for between the free space and multi path fading model and its value is calculated by using transmitter amplification
&
energy dissipation i.e. d, = [—
Emp

Fig.3 shows a flow chart of proposed work i.e. how a technique will work. The below figure shows methodology
which used to implement the new technique which is shown in above figure.
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I\VV. PSEUDO CODE

Pseudo Code
nEN
r—random(0,1)
If r<T(n)==True
CH <n
endif
If CH(n)==True
CH(n) send Adv_pckt to all N; €EN

forevery CHin K,

On the bases of Signal strength to receive
ADV_pckt

foreach K, ., (N,) determine CH
N, € K,y send JOIN(node_ID,CH_ID,header)

packet to CH(N,)E K,
endif
In Cluster(c) CH send TDMA slot to all K,

Kocn send the datato K o, and K
AGGREGATE the data
Randomly select starting CH( ;) for chain
formation of CHs to route the data to BS
Data of CH( N, ) T@smM™™ st CH(n. ;)
route the data to BS

V. SIMULATION RESULTS

In the homogeneous network there is 100 sensor nodes are deployed in 100m x 100m and position of BS is 50m x
300m. We check the result of HALP technique on three different initial energy which are given to sensor nodes i.e.
0.25J, 0.5J and 1.0J. The packet size is 2000 and we evaluate the lifetime of sensor nodes on the bases of round number
means we evaluate FND(First Node Dead), HND(half Node Dead) and LND(Last Node Dead). In this paper we show
two comparisons first Uniform v/s Random Homogeneous network and another comparison of results with previous
techniques.

A. Uniform v/s Random Homogeneous WSNSs.
Deploy 100 sensors nodes in the 100mx100m field.
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Fig.4 Random deployment of sensor nodes ] ]
Fig.5. Uniform Deployment of sensor nodes

In Fig.4 randomly deploy the nodes in the field and these sensor are grouped to form a cluster and the clusters are
represent with different colors. Same as in Uniform deployment of nodes show in Fig.5. In this section we compare the
results of both deployment strategy on the bases of round numbers and shows that, in which network the nodes are
survive for more time.
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Fig.7. Chain Formation of CHs in Random

Fig.6 Chain formation of CHs route the data to BS in
g homogeneous WNSs.

Uniform Homogeneous WSNSs.

As show in Fig.6 in which the red line represents the transmission of Aggregated data to BS in the form of chain. First
CH which is starting point of chain is select randomly and CH send their aggregated to next nearest CH atlast the
aggregated data send to BS in the form of chain show in Fig.6 and Fig.7 also.
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Fig.8 shows that the all nodes are dead it means the initial energy is equal to zero (Eo = 0).

Table 2. Rounds number when FND, HNDand LND die.

Fig.8 All nodes are dead

Energy | Network FND HND LND
Type
Random 359 428 500
0.2
Uniform 382 434 584
Random 760 851 949
0.5
Uniform 766 930 1032
Random 1629 1872 2000
1.0 Uniform 1641 1871 2031

ISSN(Online): 2320-9801
ISSN (Print): 2320-9798

Table 2 summarized the performance of the both Random Homogeneous Wireless Sensor Network and Uniform
Homogeneous Wireless Sensor Network. As we see in the table the number of rounds represent the in which network
the sensor nodes survival for more time. We compare the performance on three different level of energy and analyze
that the Uniform Homogeneous Wireless Sensor Networks gives better performance as compare to Random
deployment. The survival time of sensor nodes in the uniform is more as compare to random. When energy is 0.25 the
FND on round number 359 in random network but in Uniform network the FND on 382 round number. So the survival
time is more of sensor node in the Uniform Homogeneous WSNS.
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Fig.10. Perform result for 200mx100m network with
energy E,=0.5J
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Fig.11. Perform result for 200mx100m network with energy E =1.0J

In Fig.9, Fig.10 and Fig.11 is graphical representation of comparison the results of both network random and uniform.
In these figures we plot the graph number of dead nodes v/s round number by using the results shown in Table 2.

B. Comparison of proposed Technique with Existing Technique.
In this section we take a random Homogeneous WSNs and compare the results with existing techniques Direct

Transmission, LEACH and PEGASIS
In this paper we propose the HALP

by referring the results given in PEGASIS[9] research paper.
technique and compare it with existing technique show in Table 2. This table

summarize that the proposed technique give better performance to increase the lifetime of network
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Table 2. Rounds number when FND, HND and LND die

Energy Protocol FND HND LND
0.25 Direct 14 20 30
LEACH 166 232 308
PEGASIS 335 684 779
HALP 359 428 500
0.5 Direct 28 40 61
LEACH 339 461 576
PEGASIS 675 1362 1544
HALP 760 851 949
1.0 Direct 56 80 122
LEACH 690 911 1077
PEGASIS 1346 2720 3076
HALP 1629 1872 2000

because if see the round number when fist node dead like when E_=0.5, the first node will on 760 round number in

proposed technique which implies that the survival time of sensor nodes in the proposed technique is more as compared
to existing technique. These results are represent in the graphical form show in Fig.11, Fig.12 and Fig.13.

100
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Fig.11 Performance results of comparison of proposed
technique with existing technique when E_=0.25J
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Fig.13 Performance results of comparison of proposed technique with existing technique when E;=0.1J

In these three figures represent the performance results in the form of graph which is easy to understand and shows that
which technique gives better performance to increase the lifetime of network. We plot the four different lines with
different color in the graph each line We predict the performance of previous and proposed technique by plotting the
round number when 1%, 50% and 100% nodes are dead.

V1. CONCLUSION AND FUTURE WORK

All the previous techniques are energy efficient whose aim to increase the lifetime of sensor nodes. Main factor in
WSNSs is to energy dissipation at the time of transmission because the most of energy consumption is at the time of
transmission or routing of data to BS. In this paper we propose the hybrid based routing techniqgue HALP(Hybrid
Approach of LEACH and PEGASIS) in which CH selection procedure is done as like of LEACH protocol and CHs
route their aggregated data to BS in the form of chain. The data will send to BS in the form chain of CH. This technique
is applied on two type of network deployment strategy uniform Homogeneous WSNs and Random Homogeneous
WSNs. Simulation results shows that the Uniform Homogeneous Networks gives better results to increase the survival
time of sensor nodes. And in the next section of Result we compare the proposed technique with existing technique
LEACH, Direct and PEGASIS. The proposed technique gives little better results from the previous techniques because
the first node dead in previous technigque early as compare to proposed technique so that it will shows that the proposed
technique extend the lifetime of sensor nodes in network.

REFERENCES

1. Zahariah Manap, Borhanuddin Mohd Ali, Chee Kyun Ng, Nor Kamariah Noordin and Aduwati Sali,”’ A Review on Hierarchical Routing
Protocols for Wireless Sensor Networks’, Wireless personal communications,Vol.72, No. 2,pp. 1077-1104,2013.

2. Md Nafees Rahman and M A Matin, Efficient Algorithm for Prolonging Network Lifetime of Wireless Sensor Networks’,Proceedings of
the Tsinghua Science and Technology’,Vol. 16,pp. 561-568,2011.

3. Uro§ M. Pesovié, Joze J. Mohorko, Karl Benki¢, and Zarko F. Cuéej,’Single hop vs Multi-hop- Energy efficiency analysis in wireless
sensor networks’,Proceedings of the Telekomunikacioni fourm TELFOR, pp.471-474,2010.

4. Nandini. S. Patil and Prof. P. R. Patil,’Data Aggregation in Wireless Sensor network’,2010 IEEE International Conference on
Computational Intelligence and Computing Research,2010.

5. Rudranath Mitral and Diya Nandy,’ A survey on Clustering techniques for wireless sensor network’, International Journal of Research in
Computer Science,Vol.2,Issue 4,pp.51-57,2012.

6. Vivek Mhatre and Rosenberg Catherine,”Homogeneous vs Heterogeneous Clustered Sensor Netwoks: A Comparative
Study’,Communications, 2004 IEEE International Conference on, vol. 6, pp. 3646-3651,2004.

7. Wendi Rabiner Heinzelman, Chandrakasan Anantha and Balakrishnan Hari,’Energy-efficient communication protocol for wireless
microsensor networks’,System sciences, 2000. Proceedings of the 33rd annual Hawaii international conference on. IEEE,pp.1-10,2000.

8. Salim E.L. Khediri, Nejah Nasri, Anne Wei and Abdennaceur Kachour,”A new approach for clustering in wireless sensors networks
based on LEACH’,Procedia Computer Science,Vol.32,pp.1180-1185,2014.

9. Stephanie Lindsey and S. Raghavendra Cauligi,’PEGASIS: Power-Efficient Gathering in Sensor Information Systems’,Aerospace

conference proceedings, 2002. IEEE,Vol.3.,pp.3-1125-3-1130,2002.

Copyright to IJIRCCE DOI: 10.15680/ijircce.2015. 0307121 7322


http://www.sciencedirect.com/science/article/pii/S1877050914007510
http://www.sciencedirect.com/science/article/pii/S1877050914007510
http://www.sciencedirect.com/science/article/pii/S1877050914007510
http://www.sciencedirect.com/science/article/pii/S1877050914007510

ISSN(Online): 2320-9801
ISSN (Print): 2320-9798

International Journal of Innovative Research in Computer
and Communication Engineering

(An ISO 3297: 2007 Certified Organization)

Vol. 3, Issue 7, July 2015

10. Ademola P. Abidoye, Nureni A. Azeez, Ademola O. Adesinal and Kehinde K. Agbele,” ANCAEE: A novel clustering algorithm for
energy efficiency in wireless sensor networks’,Wireless Sensor Network,Vol.3,No. 09,pp.307-312,2011.

11. Md Arif Ali and Abha Kiran Rajpoot,”’Development of energy efficient routing protocol using Hop PEGASIS in Wireless Sensor
Networks’,International Journal of Computer Science & Engineering Technology (IJCSET),Vol.5,No. 02,pp.124-131,2014.

12. V.Chandrasekaran and Dr.A.Shanmugam,’A review on hierarchical cluster based routing in wireless sensor networks’,Journal of global
research in computer science ,Vol.3,No.2,pp.12-16,2010.

13. Qian Liao and Hao Zhu,’An energy balanced clustering algorithm based on LEACH protocol’,Proceedings of the 2nd International

Conference On Systems Engineering and Modeling (ICSEM-13),Vol.341,pp.0072-0077,2013.
BIOGRAPHY

Rakhiis a Student of M.E in the Information Technology Department, Chandigarh University,Gharuan. She received
Bachelor of Technology (B.Tech) degree in 2013 from PCET, Lalru Mandi, Punjab, India. Her research interests are
Computer Networks(Wireless Sensor Networks).

Copyright to IJIRCCE DOI: 10.15680/ijircce.2015. 0307121 7323



