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Abstract- wireless Sensor Network has very important 

applications in remote environmental monitoring areas. 

The one of the main issues about sensor networks is 

energy efficiency in communication and broadcasting 

information on network. This paper presents various 

energy efficiency schemes which are helps to extend the 

life time of sensor network’s like Clustering, Routing 

and load balancing also introduces the deferent 

techniques of clustering in WSN. 
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Introduction 

Wireless Sensor Networks has world wide 

applications in recent years. These sensor 

networks consist of a large number of tiny small 

and low power sensor nodes. These nodes are 

randomly deployed across an unattended target 

area. WSNs have potential applications in 

environment monitoring/surveillance systems, 

health care, disaster warning systems and defense 

reconnaissance [1]. Sensor nodes gather the 

readings from the environment and broadcast it 

over the network. The design of network depends 

on the significant of applications.  

A  WSN typically has little or no infrastructure. 

WSNs have two types Structured and 

Unstructured. An unstructured WSN is one that 

contains a dense collection of sensor nodes. 

Sensor nodes may be deployed in an ad hoc 

manner into field. Once deployed the network is 

left unattended to perform monitoring and 

reporting functions. In structured WSN sensor 

nodes are deployed in a pre-planned manner. In an 

unstructured WSN, network maintenance such as 

managing connectivity and detecting failures is 

difficult. In structured WSN, network nodes can 

deployed with lower network maintenance and 

management cost.  

In this paper we are discus various problems 

relate to WSN like Clustering, routing, data 

integrity and energy efficiency is well known 

optimization problems. Various issues have been 

studied for this purpose that include low-power 

radio communication hardware, energy aware 

medium access control (MAC) layer protocol etc 

[2,4,6]. the most commonly problems that are 

studies are energy efficiency, data aggregation, 

clustering and routing algorithms. In WSN for 

energy efficiency clustering approaches are used. 

In this approach the sensor network divided into 

small clusters as shown in fig1. It enables data 

aggregation at the cluster head to discard the data 

redundancy and uncorrelated data. It saves energy 

consumption of sensor nodes. 
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By clustering in WSN routing also easily manage 

because only Cluster Head CH have to maintain 

in the local rout with each other. In the sensor 

network all the sensor nodes are sense the 

readings from environment and broadcast towards 

base station. For better routing with less traffic on 

network data aggregation used which reduced 

energy consumption of sensor network. Clustering 

uses CHs to receive the sensed information from 

sensor nodes and broadcast towards Base Station 

BS. In sensor network for cluster head some 

special type’s nodes will use known as gateways, 

which are provisioned with extra energy [2,6]. 

These gateways act as cluster heads and 

responsible for the same functionality. These 

gateways are also battery operated and hence 

power constrained.  

In this paper we address some clustering and 

routing schemes which help to reduce energy 

consumption in WSN.  Energy efficiency by 

transmission distance between nodes and CHs and 

number of data forwards. Particle swarm 

optimization (PSO) based routing which builds 

tradeoff between energy consumption of CHs and 

delay in forwarding the data packets and a linear 

programming formulation presented for routing 

and clustering problems. 

Related work 

Clustering can be used for load balancing and 

energy efficiency in wireless sensor networks. In 

clustering the maximum transmission power of 

the nodes is used to become the cluster member.  

Dipak Wajgi et al. selected a heterogeneous 

sensor network having different energy leveled 

and processing power sensor nodes. Some high 

computing nodes are deployed nearby each other. 

All the nodes with high initial energy level and 

processing power are selected as cluster head. 

Each CH defines its communication range in 

terms of power level to form cluster. Some nodes 

with comparable energy and processing power in 

the CH range are asked to go to sleep and 

information about those nodes is maintained with 

the CH. Each CH sends a hello request message to 

all other nodes within its communication range to 

become the cluster member. Cluster nodes are 

send the sensed data to the CH and data 

aggregation processed at CH. Then the CH will 

send the aggregated data to the Base Station 

directly or by using some intermediate CH [1]. 

Moreover clustering protocols do not consider any 

balancing of load among clusters due to variable 

density of nodes in the system. In that systems 

there can be clusters with high-density and very 

low-density. In these scenarios the high-density 

cluster-head will be consume its more energy with 

processing and communication load, while the 

low density cluster head will sit idle wasting 

precious time. Gaurav Gupta et al propose an 

algorithm balances the load among the clusters to 

increase the system lifetime and improves the 

performance on WSN. They select a sensor 

networks with high battery power gateway nodes 

act as cluster heads. They introduce a 

bootstrapping technique of clustering in which 

cluster head broadcast a message which indicating 

the start of clustering. In reply the sensors also 

broadcast a message which describes their 

maximum transmission power, location and 

energy reserve by sensor nodes [2]. 

In the other phase gateways calculate the cost of 

communication with each node which is in the 

range of cluster head and exchanged the 

information between all other gateways. Then the 

process of clustering will start after receiving the 

data from all other gateways on the bases of 

communication cost. 

Low et al. proposed a technique to find out the 

gateway nodes at sensor nodes of the network by 

using BFS tree at sensor nodes in these algorithm 

individual sensor nodes takes substantial amount 
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of memory space for building the BFS for all 

nodes. Gupta et al. propose a clustering algorithm 

called LBC, which improves more clustering time 

and Kuila et al. proposed load balancing energy 

efficient clustering algorithm. Many heuristics 

also proposed cluster based routing algorithms 

like LEACH that dynamically rotates the work 

load of CHs. By this approach the nodes with very 

low energy may be selected as a CH which may 

can consume there power quickly.  

Proposed Clustering and Routing Technique 

Sensor network deployed unstructured way, 

where all the sensor nodes and gateway are 

assigned by unique IDs. In this network 

bootstrapping technique used to find out the CHs. 

All the sensor nodes are broadcast there ids on 

network there the gateway can collect the ids of 

sensor nodes and gateways which are under the 

communication range of them and send to the 

base station. Base station collects the information 

by gateways and locate the location and the 

communication difference the nodes and 

gateways. The base executes the clustering and 

local routing of the network [2,3,4]. Gateways are 

provided the schedule of the next hop gateway. 

Now the entire gateway collect the information 

and follow the routing algorithm and sends 

information to base station. 

 We present particle swarm optimization PSO 

based routing algorithm in which each particle 

provides the route from each cluster head to the 

base station. The dimensions of the particles equal 

to the number of gateways.  In the network 

routing algorithm a rand function generates a 

random number at gateway (gd) and according to 

that random number the next hop gateway 

selected from the list of next hop at gateway (gk). 

Fig 2 shows our proposed sensor network which 

deployed by some gateway nodes which acting as 

cluster heads and table 1 show possibilities of the 

selection of the gateways and next hops [5,6]. 

Fig 2: graph network of gateway nodes 

________________________________________________ 

Gateway      PNexthop(gd)      !Pnexthop(gd) 

      g1   g3,g5   2 

      g2   g1,g3,g4   3 

      g3   g5,g7   2 

      g4   g3,g6   2 

      g5   g7,g8   2 

      g6   g7,g9   2 

      g7   g8,g9   2 

      g8   g9,BS   2 

      g9   BS   1 

Table 1 Gateways and possible Next hops 

From the table as the gateway nodes have next 

hop gateway nodes, select one of them as the next 

communicating node, as a gateway node g2 has 

{g1,g3,g4} next hop gateway nodes. Now the 

rand function generates random numbers that are 

particles pi from 0 to 1. Spouse the particle pi are 

[0.33, 0.67, 0.20, 0.84, 0.75, 0.98, 0.41, 0.11] has 

been randomly generated as shown in table 2.  

These particles pi provides the actual solution of 

the routing problem in clustering. A particle value 

relates with the number of the PNext hop values 

and the algorithm selects the gateway from the list 

of the possible next hop of gateway. Table 2 

shows the routing path selected by the gateway 

nodes by calculating the particle value and its 

alternative gateway node from the list of pnext 

hop. 
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__________________________________________________ 

Gateway pi      PNexthop(gd)       !Pnexthop(gd)      next hop(gk) 

g1 0.33 g3,g5  1  g3 

g2 0.67 g1,g3,g4  2  g3 

g3 0.20 g5,g7  1  g5 

g4 0.84 g3,g6  2  g6 

g5 0.75 g7,g8  2  g8 

g6 0.28 g7,g9  1  g7 

g7 0.41 g8,g9  2  g9 

g8 0.11 g9,BS  1  g9 

g9 0.21 BS  1  BS 

Table 2 Next hop Gateway node selection from random 

generated particle 

As per the routing next hops declared in table 2 

the network routing in gateway nodes shown in 

fig 3. Routing gateway nodes are selected as every 

node by calculating the particle values by rand 

function as per shown in table 3. Initially gateway 

nodes gets information from there cluster 

members and aggregate data sends toward base 

station by following the pnext hop node. 

 
Fig 3 gateway routing path 

Figure 3 show the path followed by the gateway 

nodes to sends the information towards base 

station. Our proposed routing method shows an 

energy efficient routing algorithm. 

Conclusion 

In this paper we are presented energy efficiency 

clustering and routing in WSN by particle random 

number selection of next hop routing node. The 

routing algorithm developed by finding the 

nearest communicating gateway nodes with each 

other and from the list of next hop nodes the 

particle number calculated by rand function which 

generates random number and by this particle 

number and next hop node relative next hop nodes 

selected for routing the information towards base 

station. 
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