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Abstract— In wireless sensor networks, this exhaustion of energy will be more due to its infrastructure less nature and mobility. This 
may lead a node to drain their energy and also affect the performance of routing protocol and network lifetime. Several researches have 
gone so far for predicting node lifetime and link lifetime.  To address this problem a new algorithm has been developed which utilizes the 
network parameters relating to dynamic nature of nodes viz.  energy  drain  rate,  relative  mobility  estimation  to predict  the  route  
lifetime. But this has given a problem of network congestion and delay. To mitigate this problem in this paper, we proposed a particle 
swarm optimization based routing (PSOR). PSOR algorithm is designed to maximize the lifetime of WSNs. The algorithm uses a good 
strategy considering energy levels of the nodes and the lengths of the routed paths. In this paper, we have compared the performance 
results of our PSOR approach to the results of the Genetic algorithm.  Various  differently  sized  networks  are  considered,  and  our  
approach gives better results than  Genetic  algorithm in terms of energy  consumption. The main goal of our study was to maintain 
network life time at a maximum, while discovering the shortest paths from the source nodes to the base node using a particle swarm 
based optimization technique called PSO.Particle  Swarm  Optimization  based Routing  protocol (PSOR ) where we have taken energy 
efficiency as major criteria for performing routing and deriving  optimized  path for  data  forwarding  and  processing to  base  node.  
The  PSOR  generates  a  whole  new  path  of  routing by taking energy as fitness value to judge different path and choose best optimized 
path whose energy  consumption is less as compared to other routing paths.  
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1.  INTRODUCTION  
WSN consists of many mobile nodes that can communicate 
directly with each other or through intermediate nodes. 
Often, nodes in a WSN operate with batteries and can roam 
freely, and thus, a node may exhaust its energy or move 
away without giving any notice to its cooperative nodes. 
This will cause the changes in network topology. The 
development of an efficient routing protocol that can 
provide high-quality communications among mobile hosts, 
this is one of the important and challenging problems in the 
design of ad hoc networks. Several studies on the dynamic 
nature of WSNs have been done. These studies often 
attempt to find a stable route which has a long lifetime. We 
can classify these solutions into two main groups: node 
lifetime routing algorithms and link lifetime routing 
algorithms. 
        Node lifetime routing algorithm depends upon the 
energy state of nodes, such as residual energy and energy 
drain rate, this  routing  algorithms  often  select  a  path  c    
In  WSN nodes  may  communicate  through  intermediate  
nodes.  Due  to mobility,  the  changes  in  the  network  
topology  will  be  more. One of the important and 
challenging problems in the design of ad hoc networks is to 
develop an efficient routing protocol. Several studies on the 
dynamic nature of WSNs have been done.  In WSNs, a 
route consists of multiple links in series, and thus, its 
lifetime depends on the lifetime of each node,   as well as 
the wireless links between adjacent nodes.  The  main 
contribution of this paper is that we combine node lifetime 

and link lifetime in our route lifetime -prediction 
algorithm, which explores  the  dynamic  nature  of  mobile  
nodes  such  as  the energy drain rate of nodes and the 
relative mobility estimation rate at which adjacent nodes 
move apart in a route-discovery period that predicts the 
lifetime of routes that are discovered, and  then,  we  select  
the  longest  lifetime  route  for  data forwarding  when  
making  a  route  decision.  

2. RELATED WORKS 
 WIRELESS SENSOR NETWORKS 
          As the wireless network technology exploded, it has 
opened a new view to users and expanded the information 
and application sharing very conveniently and fast. 
Wireless sensor networks (WSNs) use wireless technology 
without a pre-existing infrastructure (access points). As the 
name states, WSNs consists of mobile nodes, which can 
vary from notebooks, PDAs to any electronic device that 
has the wireless RF transceiver and message handling 
capability. Mobility and no-infrastructure forms the basis 
of this network type. 
         Mobility gives maximum freedom to users, as they 
can be connected to the network, whether they are fixed or 
moving, unless they are in the range of the network. Also, 
it is highly dynamic, as the new nodes come, they can be 
connected to the network very easily. 
         Unlike the fixed networks or traditional wireless 
networks, WSNs don’t need any infrastructure to create 
and maintain communication between nodes. This property 
provides the ability to create a network in very unexpected 
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and urgent situations very quickly, also without any extra 
cost. 
STRUCTURE OF AD HOC NETWORKS 
         As we said any electronic device that has the wireless 
transmission capability with proper processing hardware 
can be a part of a WSN. So, firstly the nodes have to have 
RF wireless transceivers as the network interface. But since 
the wireless transmission ranges according to transmission 
type of the antenna (omnidrectional, bidirectional), and the 
variations between transceivers at different nodes effect the 
network structure of the WSNs. 
          However, members of the WSNs can be fixed 
without any constraint, they consist of mobile nodes. So, 
their processing capability is limited. Also, power 
consumption of the mobile nodes is a very great factor on 
the structure of the WSNs. So, to make WSNs applicable 
and get maximum performance from them, we have to 
consider these two factors, and design any algorithms 
appropriately. 
           WSNs are autonomous and decentralized networks. 
So, they can operate no matter which nodes are connected 
or not connected to the network. Connectivity of nodes 
only affects the topology and routing of the network, not 
the general operations. Since, WSNs don’t have any 
centralization, operations are done distributed, so each 
node has to have sufficient information about the network 
and have to operate independently. 
 
Two nodes that want to communicate with each other can 
send and receive messages directly, if they are both in their 
transmission range. Otherwise, every node is also capable 
to be a router, and the messages between nodes are relayed 
by the intermediate nodes, from the originator of the 
message to the destination. Since the nodes are mobile and 
the members of the network changes without any notice, 
the network structure is very dynamic. So, the route the 
messages are sent by, are dynamic also. Routing is a very 
vital and performance critic issue for ad hoc networks. So, 
we are going to handle that procedure in deep.  
 
1 Swarm Initialization Phase 
               In this module used to initialize the nodes in 
network topology. We used network topology and 
topography for our network animator window (nam 
window). We have syntax for create nodes in network 
animator window. Then we can create nodes in two types 
like random and fixed motions. 
In random motion we fixed range for X and Y, fixed 
particular range then the nodes are randomly generate in 
that range of nam window. In fixed motion we give X and 
Y dimension position for all nodes then all the nodes are 
fixed in that particular dimension.  
                   Sensor nodes are aware of their own positions. 
The position information may be based on a global or a 
local geographic coordinate system defined according to 
the deployment area. Determining the position of the nodes 
might be achieved using a satellite based positioning 
system such as global positioning system (GPS) or one of 
the energy-efficient localization methods proposed 
specifically for WSNs. 
              Every sensor node should be aware of the position 
of its neighbors. This information enables greedy 

geographic routing and can be obtained by a simple 
neighbor discovery protocol. The coordinates of a network 
center point has to be commonly known by all sensor 
nodes. The network center does not have to be exact and 
can be loaded into the sensors’ memories before 
deployment. The ring structure encapsulates the network 
center at all times, which allows access to the ring by 
regular nodes and the sink. 
 
            The PSO routing protocol is a simple and fast 
routing protocol for multihop networks. It discovers unicast 
routes among PSO routers within the network in an on-
demand fashion, offering improved convergence in 
dynamic topologies. To ensure the correctness of this 
protocol, digital signatures and hash chains are used. The 
basic operations of the PSO protocol are route discovery 
and route maintenance. The following sections explain 
these mechanisms in more details. 

 
Fig 3.3.1 Route Discovery 

               When a source needs to send a data packet, it 
sends an RREQ to discover a route to that particular 
destination after issuing an RREQ, the origin PSO router 
waits for a route to be discovered. If a route is not obtained 
within RREQ waiting time, it may again try to discover a 
route by issuing another RREQ. To reduce congestion in a 
network, repeated attempts at route discovery for a 
particular target node should utilize an exponential back 
off. Data packets awaiting a route should be buffered by 
the source's PSO router. This buffer should have a fixed 
limited size and older data packets should be discarded 
first. Buffering of data packets can have both positive and 
negative effects, and therefore buffer settings should be 
administratively configurable or intelligently controlled. If 
a route discovery has been attempted maximum times 
without receiving a route to the target node, all data packets 
intended for the corresponding target node are dropped 
from the buffer and a Destination Unreachable message is 
delivered to the source. 

 
Fig 3.3.2 Route Maintanance 

 
                 When a data packet is to be forwarded and it 
cannot be to the next-hop because no forwarding route for 
the IP Destination Address exists; an RERR is issued 
Based on this condition, Destination Unreachable message 
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must not be generated unless this router is responsible for 
the IP Destination Address and that IP Destination Address 
is known to be unreachable. Moreover, an RERR should be 
issued after detecting a broken link of a forwarding route 
and quickly notify PSO routers that a link break occurred 
and that certain routes are no longer available. If the route 
with the broken link has not been used recently, the RERR 
should not be generated. 
 Particle Update Phase 
              Particle  swarm  optimization  is  mainly  a  
computational  method  that  optimizes  a  problem  by 
iteratively trying to  improve a candidate solution with 
regard to given measure of quality.   For solving any 
optimization  problem  we  have  to  first  formulate  the  
problem  according  to  optimization  problem.  In  this 
proposed  algorithm  we  have  to  choose  the  best  path 
according  to  fitness  value  which is  according  to  the 
minimum  distance  to  be  travelled  by  a  data  up  to  
base  node,  since  we  are  dealing  with  energy  efficient 
routing ,more the distance more   the energy will be lost in 
sending data.   So to calculate fitness value we are using 
PSO and generating an optimum path taking consideration 
in all sensor nodes. 
The nodes of the network are assigned with different 
priorities, which are used for encoding of the path. Highest 
priority indicates that the node is active and the data can be 
sent through it without getting corrupted. Path construction 
often leads to formation of loops, hence to avoid this, the 
selected nodes are assigned a very large negative value as 
their priority. Here in order to avoid backtracking, a 
heuristic operator M is applied.  M is considered to be a 
constant value, 4. But since we are using a region based 
network, the M value has been modified and assigned the 
pnr value. i.e., M is now the number of nodes present in 
each region. 
Here applied region-wise and the goal is to achieve 
favorable routing based on selected attributes. The values 
obtained from the Level-1, must be able to eliminate the 
non-production node. Non-production nodes are the once 
which come in the pitfall of congestion and possess less 
resource availability. This is identified by assigning a grade 
value from -3 to +3 as in Fig. 2. It signifies the productivity 
value of that node. At this point we shall be able to 
calibrate the routing process region wise. Now the graded 
function i.e., Level-2, considers the output of level-1values 
as its input. The output of this function defines the route 
availability for the set of nodes under consideration. This 
shall be calculated for all the available paths leading 
towards the destination node. 

 
Fig 3.3.3 Region Based Network Topology 

 

The design involves the generation of an input model, 
priority model, gradient algorithm and knowledge base. 
Delay, congestion and Node Density are calculated. Delay 
is derived from service rate, arrival rate and capacity. 
Congestion is derived from the expected data rate at the 
nodes. Node Density to be calculated is based on in-degree 
of the topology been setup. 
 Secure Routing Selection 
            The  movement  of  the  particles  is  influenced  by  
two  factors  using  information  from  iteration –to 
iteration as well as particle-to-particle. As a result of 
iteration-to- iteration information, the particle stores in its 
memory the best solution visited so far, called pbest, and 
experiences an attraction towards this solution as it 
traverses through the solution search space. As a result of 
the particle-to particle interaction, the particle stores  in  its  
memory  the  best  solution  visited  by  any  particle,  and  
experiences  an  at traction  towards  this solution,  called  
gbest  ,  as  well.  The  first  and  second  factors  are  called  
cognitive  and  social  components, respectively .After 
iteration, the pbest  and  gbest are updated for each particle 
if a better or more dominating solution  (in  terms  of  
fitness)  is  found. This process continues, iteratively, until 
either the desired result is converged upon, or it is 
determined that an acceptable solution cannot be found 
within computational limits. For an n dimensional search 
space, the ith particle of the swarm is represented by an n -
dimensional vector,  
Xi= (xi1 ,xi2 .....xin ). 
The velocity of this particle is represented by another n 
dimensional vector Vi = (vi1; vi2...... vin) T. The 
previously best visited position of the ith particle is 
denoted as Pi = (pi1, pi2,........pin) T. `g' is the index of the 
best particle in the swarm. The velocity of the ith particle is 
updated using the velocity update equation given by 
  
And the position is updated using,      
  
Where, d = 1, 2....n ; i = 1; 2....S , where S is the size of the 
swarm; c1 and c2 are constants, called cognitive and  social  
scaling  parameters  respectively  (usually,  c1  =  c2  ;  r1  ,  
r2  are  random  numbers,  uniformly distributed in [0, 1]). 
Equations (1) and (2) are the initial version of PSO 
algorithm. A constant, Vmax, is used to arbitrarily limit the 
velocities of the particles and improve the resolution of the 
search.   Further, the concept  of  an  inertia  weight  was  
developed  to  better  control  exploration  and  
exploitation. The motivation was to be able to eliminate the 
need for Vmax.  The inclusion of an inertia weight (w) in 
the particle swarm optimization algorithm was first 
reported.  The resulting velocity update equation becomes: 

 
Particle  swarm  optimization  is  mainly  a  computational  
method  that  optimizes  a  problem  by iteratively trying to  
improve a candidate solution with regard to given measure 
of quality.   For solving any optimization  problem  we  
have  to  first  formulate  the  problem  according  to  
optimization  problem.  In  this proposed  algorithm  we  
have  to  choose  the  best  path according  to  fitness  value  
which is  according  to  the minimum  distance  to  be  
travelled  by  a  data  up  to  base  node,  since  we  are  
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dealing  with  energy  efficient routing ,more the distance 
more   the energy will be lost in sending data.   So to 
calculate fitness value we are using PSO and generating an 
optimum path taking consideration in all sensor nodes. 
A) FITNESS FUNCTION 
To find optimize path using PSO, we need to find the 
fitness value of each path .This fitness value will be used to 
select the local best and global best for PSO.  The path 
having minimum fitness value will be the best optimal 
solution. 
Fitness value = dist(i,j) + dist(j,base)    
where i , j are the node distance. 
B) REPRESENTATION 
As the PSO equation given in above equation 2.1 and 
equation 2.2 works on real number values, but for 
generating path it is easier to use natural number system so 
we are using Shortest positioning index to make node 
position very simple, In shortest position indexing the 
values are sorted from minimum value to maximum value 
and position is given accordingly. 
For example 
[0.923 0.422 8.32 3.66 2.55] 
Applying shortest positioning index 
[2 1 5 4 3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To  find  best  optimal  path  with  least  energy  usage  we  
have  used  Particle  Swarm  Optimization (PSO).We set an 
initial solution by selecting a random number of solutions 

from the set of x! solutions; x is the total number  of  
solutions.   After  getting  initial  random  solutions  we  
calculate  fitness  value  of  each solution, according to 
equation. After that  we calculate best among the entire 
solution and set it as initial global and local best. PSO 
update    equation is used to update old solution and 
generate new solutions and their nodes are calculated.  
These solutions along with their nodes are then used to find 
the fitness value of each solution.  The process will be 
repeated till the given iteration is satisfied.  Based on this 
continuous iteration and fitness value the solution which is 
better is replaced than its other solutions. 
 
Here we proposed a novel scheme for sensor networks 
which results in energy efficient routing across the 
network. The concept of this model is based on the fact is 
greater the distance travelled to send data more is the 
consumption of sensor energy. The algorithm    is done by 
using concept of PSO. Our results prove that after a 
considerable  optimum path can be calculated using PSO 
which shows better result than  GA  giving  us  best  
routing  path  with  least  distance  to  be  travelled. 

3. CONCLUSION 
         Due to the limited resources of sensor nodes in terms 
of computation, memory and battery power, secure and 
energy save data aggregation methods should be designed 
in WSNs to reduce the energy cost of data collection, data 
processing and data transmission. In this paper, we present 
an ID-based aggregate signature scheme for WSNs, which 
can compress many signatures generated by sensor nodes 
into a short one, i.e., it can reduce the communication and 
storage cost. Moreover, we have proved that our IBAS 
scheme is secure in random oracle model based on the 
CDH assumption, and we also have proved that our 
aggregate signature can resist coalition attacks, that is to 
say the aggregate signature is valid if and only if every 
single signature used in the aggregation is valid. In our 
future work, we will focus on designing more efficient data 
aggregation schemes   
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PARTICLE SWARM OPTIMIZATION 
BASED ROUTING. 

Phase 1 :[ Initialization Phase] 
for (s = 0 to number of solutions or 

populations). 
for (d = 0 to number of sensor nodes). 

Randomly solutions are selected. 
Compute new route using solution. End 

for. 
Compute fitness value of initialized 

solution. 
Compute global best and Local best. 

End for. 
Phase 2 :[Update Phase] 

while criteria does not match 
for (s = 1 to number of solutions) 

for (d = 1 to number of sensor nodes). 
update solution using PSO update 

equation. 
Generate new path based on update 

solution. 
End for. 

Compute fitness value for updated route. 
Compute global best and local best. 

End for. 
Note the global best  

End while. 

Research script | IJRCS 
Volume: 05 Issue: 03 2018                                    © Researchscript.com                                                                        22  

 


	1.  Introduction
	2. RELATED WORKS
	3. CONCLUSION
	ReferenceS

