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ABSTRACT

A vital issue of routing is how to efficiently strgthen energy consumption of the whole network @nd
avoid the energy-hole which leads to node failureade death; this scenario makes the network td wo
improperly and leads to network death, Here we @sawur hypothesis with linearity between routing an
linear principles. Our proposed work effectivelyilizés the adaption of Optimized particle swarm
algorithm (Fast Reactive and fast adaptive algmjtiin order to solve the routing problem in wirales
sensor networks to avoid the energy hole. Our amtreffectively defines the node leader based enggn
level and path optimization for node traversinghgsparticle swarm which effectively utilizes thdwgmn
for problem in linearity into routing problem. Oalgorithm FFA redefines the particle swarm rulesclvh
are reliable in routing strategies and adaptseontbrking principle. The optimization in our algtii is to
balance energy level and to withstand for its cant€his study proves the accuracy using our atgori
respectively by theoretical survey and analysis wimulated results.
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1. INTRODUCTION Sedighizadeh and Masehian, 2009; Sombuntham and
Kachitvichayanukul, 2010; Ruyaet al., 2010). Routing

In traditional wireless communication model ranges and optimality in energy consuming is one of theagest
very large scale in energy consumption and highpbexity challenges in the wireless sensor network.
to route the packets (Romyal., 2005; Visuet al., 2012; . .
Sedighizadeh and Masehian, 2009; Sombuntham an&"l' Source Oriented Approach in WSN
Kachitvichayanukul, 2010; Ruyaat al., 2010; Guo and Whenever an event is identified in WSN, the
Jia, 2012). In recent development in wireless structure of the source node is announced by itseddl
communication which yields the sensor node to dgvel the sink nodes which are connected particularly base
for multi-function (Arif and Rani, 2012) largely isense  (Rong et al., 2005). This makes the sink node to
of mobility patterns, random mobility, Probabilssti propagate awareness for whole event and to utilize
mobility, Controlled mobility, Predictable mobility resources, querying the availability, node transioig
(Alfawaeret al., 2007). mobility ratio, packet base aspect. This leads rae f

Because of rapid development in WSN sensor nodemobility of roaming sink base with the routing grid
elements which is coupled with sensor, communigatio routing information table (Shirkande and Vatti, 201
devices, data processing (pre + post) and commiimica Yong-Chang and Gang, 2008).
channel are in forward range. Wireless sensor niétwo . . .
differs from other wireless network such ad hoc and 1.2. Sink Oriented Approach in WSN
infrastructure based which enables wide area of Sink periodically disseminates its location
research in the sensor networks (Vieual., 2012; information to the network. This enables sensors to
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direct their sensed information towards sink (Rehgl., Step 5: Update the velocity of the particle basedhe
2005; Ruyaret al., 2010; Yong-Chang and Gang, 2008). below stated formulae Equation (1):

Sink oriented approaches require periodic location

updates to keep sources aware about its informationy et =y 4+ mul(pb! + x')+ 02U (g + ¥ ) (1)

(Yong-Chang and Gang, 2008).

Many new algorithms have been proposed for the
routing problem in WSNs (Barabasi and Albert, 1999;
Karp and Kung, 2000; Broclkt al., 1999; Park and
Corson, 1997; Baghyalakshetial., 2010; Kennedy and
Eberhart, 1995; Shest al., 2009; Kennedyt al., 2001;
Osamaet al., 2005). These routing contrivances have
taken into consideration the intrinsic topographagds
WSNs along with the application and architectutens.
The task of finding and maintaining routes in WShls
nontrivial since energy restrictions (Guo and J2@12;
Shirkande and Vatti, 2013) and sudden changes die no
status (e.g., failure) cause frequent and unpisaliet Figure 1 states the inertia function of the particle
topological changes. To minimize latency and energyswarm nodes. Based on the inertia weight paraneeteh
consumption, routing techniques proposed in ttésdture ~ node is investigated. Inertia weight can be charsgetthat
employ some well-known routing tactics e.g., data €ach node in WSN (Kennedy al., 2001; Osamat al.,
aggregation and C|ustering (Ra@t a]_, 2003, 2005, Murthy and Maan, 2004, Lee and Knignt, 2005,
Baghyalakshmiet al., 2010). Ant Colony Optimization Alfawaer et al., 2007) can be estimated to find adjacent
(ACO) algorithm in swarm intelligence is one of tmest ~ nodes and partial adjacent nodes. According to &t
important heuristics based optimization method Whies ~ Eberhart they stated the criterion function afed:
successfully applied in various complex problems.

1.3. Full Description of WSN Routing

Algorithm Based on Fast Reactive and Fast
Adaptive Approach where, W denotes the weight of the nodes.

Step 6: Switch the particle to its new positiondzhsn
the function stated below Equation (2):

Xit+l :Xit +\/it+1 (2)

Step 7: Repeat the step 2 until it satisfies theicha
stopping criteria:

X (1)*(2)*...*

VI =W+ CLU} (b + X))+ 02U (g + %)

The algorithm selects routing through distributing 1.5. Local Field
flooding and gradient throughout the whole netw@kr In traditional old routing in wireless sensor netko
approach only needs the local information about thethe node energy, computing capability, node
nodes, which emits the Particle Swarm charactesisti optimization (Kennedy and Eberhart, 1995; Skeal.,
(Guo and Jia, 2012) of decentralized control and2009; Osamat al., 2005) and storage capacity are very
dynamic morphing topologies. Parallelly it supports limited due to its old methodology which focuses on
multipath routing which enhances the operabilityd an detailed view on storing the data’s in routing &bl
very less energy consumption during packet trarsions  (Satyanarayanan, 2007) in the whole network and
(Visuetal., 2012). updating the data between each interval of timddd¢a
1.4. FFA Estimation-Basic Appr oach more <_:omple>$|ty and failure of nodes. To overcome
these issues in our approach each nodes hold on the

Step 1: Create a population of agent called particl information which are necessary about the nodehen t

distributed over the range called X local field (Shirkande and Vatti, 2013; Yong-Chaand
Step 2: Assign an objective function and evaluage t Gang, 2008; Visu and Kannan, 2013; Okdem and
position of each particle Karaboga, 2009; Arif and Rani, 2012). Informatiarcis
Step 3: Check for position: If the position of thigject as node id, source transceiver’'s id, base statiost
is best than the previous one update it parameters. Fast adaptive approach adapts to each
Step 4: Find out the best particle and evaluatsiti situation and concentrates on link establishmerd an
the previous best one residual energy parameter in energy context.
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Fig. 1. Basic approach of Particle Swarm Optimization (PSO

1.6. FFA asMultipath Routing pb™* = pd + 1,gb'* = gb
In our proposed approach each node records the y= bl pbt + bl 295
activity between every node. The node calculates th bl+ b2 b+ b
likelihood values that each node is concentrated on
particular node then it is evaluated over all tlogles. Then the solution in terms of linear proposition:

The node with positive and liable values stands and
selects the nodes for the next jump. Hence it sttppo
the multipath routing. Tracking adjacent nodes is
denoted as follows:

Vi = Avt+b(y-x Y

Hence V™ is the velocity rule dominator which
determines the node velocityParameter determines the
vt :x[Vi‘ + Z o U, (pb; +xk‘)] linearity of single dimension particle swarm value.

kO

1.7. Result Analysis

Figure 2 shows the path optimization where the
where, Vi' denotes the velocity grid of the node. evaluation is based on each node and its ratioh Eac
Node-Head selection: fitness value is based on the estimation of thesrand

its interlaced columns.

Experimentally, each iteration is carried on inerd
to achieve estimation of path parameters which is
denoted inFig. 3. Each energy is estimated on Numener

Update the particle velocity rule in addition teeth value and its estimation with the accuracy raté& 60
node element, consider the below: for every k (k in terms of 1000) at each node.

Figure 5 Denotes the simulation of optimal route
using FFA. Figure 4 denotes the cost evaluation
matrix values for FFA algorithm. Results shows that

B= bl+ b2 our proposed algorithm has better efficiency in
2 routing optimal path when compared to other exgstin
algorithm. We achieved the accuracy and results has

To prove the routing linearity, considering thetasta  been justified inFig. 4 and 5 (cost evaluation matrix
of pb** and gb™ and in routing simulation).

V! =Av' +blU;(pb' - X' )+ b2U, (gh - % )

E[Ui(O,l)]:%
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Fig. 2. Path optimization-Fitvalue for FFA Algorithm
Humber of Hodes=s:20
Iteration:1
Iteration:=2

HumConwv =

15

HumFitCalc =
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FailureRatioc =
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Fig. 3. Implementation results of FFA Route Algorithm
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Columns 1 through 11

1.0000 1.0000 1.0000 1.0000 1.0000 0.0005 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 O.0008 1.0000 o.0009 1.0000 1.0000 1.0000 1.0000 1.0000 o.0001

1.0000 0.0004 1.0000 1.0000 0.0009 1.0000 1.0000 1.0000 0.0003 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0003 1.0000 1.0000 0.0003 1.0000

1.0000 0.0010 0.0010 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.0004 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 0.0008 1.0000 1.0000 1.0000 0.0000 1.0000 0.0001 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 o.0009 1.0000 1.0000 0.0004 1.0000

1.0000 1.0000 0.0010 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 0.0002 1.0000 1.0000 0.0001 0.0007 1.0000 1.0000 1.0000

1.0000 o.0007 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0002 0.0002 1.0000 0.0007 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0006

1.0000 1.0000 1.0000 o.0005 1.0000 1.0000 o.o0000 1.0000 1.0000 0.0007 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 o.0000

1.0000 0.0004 0.0003 1.0000 0.0001 1.0000 1.0000 1.0000 0.0008 1.0000 1.0000

. 0010 1.0000 1.0000 1.0000 1.0000 . 0002 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0003 1.0000 1.0000

Columns 12 through 20

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0003 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 0.0008 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 o. 0009 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 0.0007 1.0000 1.0000 1.0000 1.0000 1.0000

1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 (|

f% 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0007 1.0000 1.0000 -
£ - c - e T v

. Implementation results of cost evaluation matrxAFroute algorithm
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Fig. 5. Simulation result-FFA algorithm

success failure hit value will be ‘0. The optimal
prediction of results is achieved and the evalumtio
Basically Experimental setup is tested with 20 parameter is estimated based on real time packets,
nodes and achieved accuracy for each in findingwhich the route was clearly defined Fig. 3 as FFA
optimal path using FFA. Our acquired results has anRoute. FFA has wide range of possibility to route t
exponential cut-off of about high accuracy of 11.5 packets in mobile ad hoc networks, since each émasck
optimality in terms of each iteration for 20 hops seeds to provide the large number of packets inahct
Failure estimation is based on each packet miss,rat node (current state) real time example used in {ilmob
at every iteration failure hit is estimated, foreey torrents). FFA uses multipath routing since thekptx

1.8. Comparison and Test Cases
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routed is within the node temp identity even if timde Guo, D. and C. Jia, 2012. A WSN routing algorithm
failure occurs, this leads to route the efficieaclkets using overpayment on complex network.
(denoted clearly in the section multipath routing. Proceedings of the 5th International Conference on
Intelligent Computation Technology and
2. CONCLUSION Automation, Jan. 12-14, |EEE Xplore Press,
Zhangjiajie, Hunan, pp: 53-56. DOI:
In this study we have discussed FFA based model 10.1109/ICICTA.2012.20
in Wireless sensor network. Energy efficiency ion Kennedy, J. and R. Eberhart, 1995. Particle swarm
of the major criteria for deciding the efficacy tife optimization. Proceedings of the IEEE International
routing protocol. Simulation results shows that the Conference on Neural Networks, Nov. 27-Dec. 01,
proposed routing methodologies have better |EEE Xplore Press, Perth, WA., pp: 1942-1948.
optimality than the previous one. Here node hedsler DOI: 10.1109/ICNN.1995.488968
clearly defined and optimized path is predictedhwit Kennedy, J.F., J. Kennedy and R.C. Eberhart, 2001.
high accuracy in traversing lane. Figure denotes th Swarm Intelligence. 1st Edn., Morgan Kaufmann,
accurate result of the proposed algorithm. Finally San Francisco, ISBN-10: 1558605959, pp: 512.
obtained FFA based routing method is the trade off-€€, S. and D. Knignt, 2005. Realization of the tnex
between optimal measure and energy saving effect ~9eneration network. IEEE Commun. Mag., 43: 34-

. . . 41. DOI: 10.1109/MCOM.2005.1522122
which can contribute to improve the robustnesshef t _ .
routing measure. Murthy, C.S.R. and B.S. Manoj, 2004. Ad Hoc Wirsles

Networks: Architectures and Protocols. 1st Edn.,

2.1. Future Enhancement

The main challenge in FFA algorithm is the

algorithm route only for the predefined swarm nodes

with average fit value, In future we like to combin
routing algorithm in order to achieve better resuitir

energy consumption in WSN; each swarm node is

combined with hybrid routing in each extension.
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