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Abstract 
 

Wireless Sensor Networks (WSN) is an evergreen research area, owing to the 

inexpensiveness and easy availability of the sensors. The WSN is employed 

in several real-time applications and the main goal of WSN is achieved when 

the interaction between sensors is effective. However, effective 

communication is hard to achieve in wireless sensors, owing to the restricted 

energy backup. Numerous routing solutions are presented for WSN, yet trust 

based solutions are limited in the existing literature. This article presents an 

energy conserving trust based clustered routing algorithm, which is assisted 

by the Whale Optimization (WO) algorithm.  The primary node is chosen 

with the trust index being computed from three different trust measures such 

as battery backup, packet delivery rate and packet consistency. The 

trustworthy path out of all possible paths is selected to ensure reliability and 

integrity. The effectiveness of the proposed routing algorithm is with respect 

to packet delivery rate and network lifetime, while showing minimal latency, 

routing overhead and routing overhead. 

 

Key words: Cluster based routing, energy efficiency, trust computing, 

optimization, network lifetime. 
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1 Introduction 
   

  A WSN includes a wide number of wireless sensors. The wireless 

sensors are inexpensive, flexible and inherently resource constrained. The 

sensors can detect process and communicate with the rest of the nodes in the 

network. These sensors are used to perceive or monitor the environment in an 

unexplored human area. 

  The sensor architecture is suitable for a wide variety of internal 

applications, such as environmental sensing, object tracking, remote health 

status monitoring and surveillance systems [1-3]. Sensors work seamlessly to 

achieve the target for all the above-mentioned applications, the key issue 

being the resource constraints. 

  Sensors can fulfil their function only when the resource restrictions are 

treated well. Power backup is the lifeline of the sensors and without 

reasonable energy backup, the sensors cannot serve the purpose. It is 

necessary to control the energy usage of the sensor network, as battery 

substitution may not always be the case.  

  Well-planned energy utilization contributes to a long network existence. 

Thus, when the sensor energy is adequately used, the lifespan of the network 

is increased. Nevertheless it is a daunting problem in research, which has 

obtained considerable focus. Energy preservation can be accomplished 

through a variety of methodologies, for example, employment of mobile sink 

nodes, concepts of clustering, duty cycle scheduling, routing and so on. 

  Clustering and routing are the best methods by which resources can be 

maximally stored [4, 5]. This work introduces a cluster-based routing 

algorithm that conserves energy and increases the lifespan of sensor 

networks. Clustering conserves resources with a primary node that handles 

the constituent nodes efficiently. The primary node gathers and then passes 

the sensed information to the Base Station (BS) from its member nodes. 

  The key principle of clustering is to minimize the energy utilization and 

it can be achieved as follows. The redundancy concept is eliminated, as the 

complete data transmission is done through the primary node. Therefore, the 

routing overhead is minimized; this is achieved by enforcing a policy that the 

contact between the primary node and the BS alone is possible. It also 

maintains the sensor communication bandwidth. All these variables naturally 

prolong the network's existence. 

  This work introduces an algorithm based on the Trust Clustering and 

Routing (TbCR) based on a metaheuristic algorithm. The goal of the 

proposed TbCR, with trust as the underlying model, is to improve the 

network lifetime by employing the clustered routing strategy. The strategies 

based on trust are effective and straightforward to implement. The planned 

study is split into two main clustering and routing stages. The classification 

process includes essential sub-phases, such as collection and recycling of 

primary nodes.  
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  The routing phase involves the establishment and selection of routes. The 

findings obtained through this work are satisfactory. Several of this paper's 

highlights are as follows.The primary node of a cluster is selected by means 

of trust measures and Whale Optimization (WO) algorithm, which means 

that the malicious nodes cannot take the role of a primary node.  

 The most trustworthy route is chosen for data transmission, which enhances 

the throughput. 

  The nodes with the least trust score are blacklisted by the primary node 

and it minimizes the chance of security issues. 

 The energy conservation is attained due to the incorporation of trust 

measures based primary node and route selection. 

  The remainder of this article is generally separated into many 

subdivisions. Section 2 provides literature review; section 3 is loaded with 

the methodology proposed and the performance of the work proposed is 

analyzed in section 4. Finally, the final comments are laid out in section 5. 

 

2 Review of Literature 
 
  This segment intends to study the current literature on WSN routing 

problems. 

  In [6], an Enhanced Clustering Hierarchy (ECH) is proposed for 

enhancing the lifetime of WSN. This work is based on sleep-wake up 

mechanism, which is followed by the neighbourhood nodes. This idea 

reduces energy utilization and results in better lifetime of the network. An 

energy preserving routing protocol that works on the basis of sink mobility is 

presented for WSN in [7]. This work employs a hybrid mobile sink by 

combining the Power Efficient Gathering in Sensor Information System 

(PEGASIS) with Direct Transmission (DT) protocol. The mobile sink 

traverses throughout the network and spends a reasonable period of time at a 

specific location for avoiding overhead. 

  A routing protocol with load balancing for hybrid intra-car wired or 

wireless networks is presented in [8]. The routing protocol is named as 

Hybrid-Backpressure Collection Protocol (Hybrid-BCP) that considers load 

balancing in addition to normal routing while resilient to Denial of Service 

(DoS) and wireless jamming attacks. In [9], a centralized cluster based 

routing for mobile nodes in WSN. This work forms node clusters by 

considering node mobility and energy properties. The disconnected node 

finds its cluster head by taking the node distance, mobility and energy into 

account. 

  In [10], a geographic opportunistic routing protocol based on selective 

authentication for Internet of Things (IoT) is presented. This work defends 

against DoS attacks to ensure authenticity and reliability. It utilizes a statistic 

state information based trust model for improving the data delivery rate, 

while reducing the computational complexity. 
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  In [11], an energy efficient algorithm is presented for WSN to ensure 

reliable routing. This work attempts to enhance the network efficiency by 

forming a multi-constrained problem and is solved by Distributed Learning 

Automation (DLA). 

  An energy efficient intra-cluster routing algorithm is presented for WSN 

in [12]. The energy utilization of the member nodes is maintained with 

balance for a specific period of time and this idea improves the network 

coverage time. The most feasible sojourn location is detected by considering 

the sojourn time of the cluster for the mobile sink node, which reduces the 

energy consumption of the member nodes. 

  In [13], a shortest path routing algorithm is presented for compromised 

WSN. This work presents a secure shortest path routing algorithm, which 

prompts a source node to compute the shortest geometrical path to the sink 

node by not passing through the compromised region. The data transmission 

is carried out with the help of agent nodes and reaches the sink node.  

  An energy effective region based source routing protocol is presented for 

WSN in [14].This work chooses the node with highest energy as the source 

node and it computes the routing path for all the nodes. Ant colony 

optimization algorithm is employed to select the best transmission route for 

every node.In [15], an energy aware scalable routing algorithm is presented 

for WSN. This work relies on three layers, which are meant for cluster head 

selection and reduction of the cluster head load. The intra-cluster 

communication is carried out by multi-hop transmission. 

  In [16], a joint power control and routing scheme is presented for WSN. 

This scheme dynamically changes the energy consumption with respect to 

the available energy resource of the sensor node. By this way, the energy 

consumption pattern is balanced and the overhearing activity of the nodes is 

minimized.A reliability based routing protocol is proposed for WSN in [17]. 

This protocol selects the backtracking nodes by considering the mutual 

centrality of the nodes. The backtracking nodes then establish a route for 

communication to the source node and the dependency degree is computed 

on the previous hop node. The source node is forwarded with all the mutual 

centrality, dependency degree and the backtracking path. The source node 

detects the optimal path for packet forwarding. 

  In [18], an energy efficient load balancing ant based routing algorithm is 

proposed for WSN. This work presents a pseudo-random route detection 

algorithm with an enhanced pheromone trail update. The constructed route is 

optimized with the help of heuristic update algorithm based on energy cost. 

 A clustering hierarchical routing algorithm is presented for WSN in [19]. The 

proposed algorithm works over WSN, which is rechargeable and the 

algorithm is based on   k-means algorithm. The data collection is performed 

by the mobile sink node and the mobile charger recharges the sensor 

nodes.This idea makes the energy dissipation uniform for all the sensor 

nodes. 



                                                                                                                  
 

 

 

 

 
Whale Optimization Algorithm Assisted Energy Efficient Clustered Trustworthy 

Routing Scheme for WSN 3036 

 

  In [20], a cost aware opportunistic routing scheme is proposed for 

heterogeneous duty-cycled WSN.This scheme estimates both the 

communication and rendezvous cost for initiating the packet transmission. 

The protocol then selects the best nodes, which involve minimal transmission 

cost and energy consumption. An energy preserving security measure for 

detecting the wormhole attack is presented in [21]. This work is applied to 

the Ad hoc On-Demand Distance Vector (AODV) routing protocol. 

  In [22], an energy efficient multilevel heterogeneous routing protocol for 

WSN is presented. This protocol checks the energy utilization of the clusters 

for communication and energy levels of the heterogeneous network. The 

cluster head is selected by considering the energy and the distance from the 

node to sink. A zone probabilistic routing scheme is presented for WSN in 

[23]. The forwarding probability distribution is computed by multiplying the 

probability distributions of direction, transmission distance, perpendicular 

distance and energy, which are controllable.  

  In [24], a QoS based routing protocol is presented for WSN, which 

considers to perform clustering, routing and local network management. The 

clustering process is based on double cluster head, which eliminates the 

energy hole problem. The routing algorithm builds two heterogeneous paths 

for data forwarding and the local network management minimizes the control 

message overhead. 

  In [25], a cross technology communication based routing protocol 

namely RowBee is presented. This protocol considers the coordination of 

WiFi node for managing the ZigBee nodes in path establishment. The Zigbee 

nodes can be waken up altogether with the help of the WiFi node. An 

adaptive Particle Swarm Optimization (PSO) with firefly algorithm based 

routing is presented in [26]. This work is based on three processes such as 

clustering, routing and verification. 

  Inspired by these existing works, this article intends to presents an 

optimized trust based clustering and routing algorithm namely TbCR for 

WSNs. The proposed algorithm is discussed in the following section.  

 

3 Proposed TbCR Algorithm for WSN 
 
  This paper assumes that the sensor nodes are immobile. The proposed 

TbCR algorithm intends to carry out routing based on the concept of 

clustering. Cluster based routing is the best promising way to carry out data 

transmission. Basically, WSN involves neither fixed topology nor centralized 

entity for node management and this makes the WSN complex. The concept 

of clustering employs a primary node, which is superior to other constituent 

nodes and the primary node manages all the processes performed by the 

constituent nodes. Hence, the primary node should be eligible to play the 

lead role and should be trustworthy enough.  
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  Understanding the importance of the primary node selection, this work 

employs trust measures for determining the quality of node and computes a 

trust index. The trust index plays a significant role in the process of primary 

node selection. The WO algorithm selects the most eligible node as the 

primary node with trust index as its fitness measure. This idea paves way for 

the choice of the best available node as the primary node. The primary node 

takes care of all its constituent nodes; however it is not good to maintain a 

node to play the role of primary node at all time, because of energy 

restrictions. Thus, primary node recycling comes into picture.  

  The primary node involves in data transmission on behalf of its 

constituent nodes, which in turn conserves the energy of the constituent 

nodes. The primary node communicates with other primary nodes and the BS 

as well. The primary node selects the best possible trustworthy route for data 

transmission. This utilization of trustworthy route increases throughput, 

while consuming lesser energy. The phases involved in the proposed TbCR 

are explained in the following section. 

 

3.1 TbCR - Clustering Phase 
 
  The clustering phase attempts to enclose certain number of sensor nodes. 

The sensor nodes participating in a cluster are of two types, which are 

primary and constituent nodes. The primary node manages the functionalities 

of constituent nodes and it plays the main role in energy conservation. As the 

primary node heads the constituent nodes, it must be trustworthy and hence, 

this work pays more attention towards choosing the right node as the primary 

node.  

  The primary node is chosen by taking the trust measures such as battery 

backup, packet consistency and packet forwarding rate into account. The 

utilized trust measures are the most basic, yet more powerful in determining 

the nature of node. The trust index is computed by considering these trust 

measures and the primary node is chosen by WOA. This work employs a 

powerful agent node to compute the trust index of the sensor nodes and the 

WOA selects the primary node. The clustering phase of the work involves 

two significant sub-phases such as trust index computation and primary node 

selection, which are presented as follows.  

 

3.1.1 Functionality of Agent Node to Select the Primary Node 
 

  The agent node observes the sensor nodes for a specific time duration t_d 

and assesses the nature of nodes. At first, a Strt_msg which is composed of 

an unique identifier and current battery backup Btry_bkp, is broadcasted by 

the nodes to a limited radius r.  

 

 



                                                                                                                  
 

 

 

 

 
Whale Optimization Algorithm Assisted Energy Efficient Clustered Trustworthy 

Routing Scheme for WSN 3038 

 

                                                       

The nodes start to collect  from the nearby nodes. Whenever a 

node receives a , the distance between the receiver and the sender 

node is computed by signal strength. The energy consumed by the nodes for 

message exchange is computed by the following equation.  

                                                                               (1) 

In equation (1),  is the energy rate of the  sensor,  

and  are the utilized and available energy levels of the  sensor node 

respectively. The wait time  for broadcasting an  is computed 

by 

                                                                            (2) 

Here, RN is a random number that lies in between 0.5 and 1. The 

purpose of RN is to minimize the collision, which means that the es 

are not transmitted in parallel. The energy conservation is attained, when the 

collision rate is low. 

 Hence, it is clear that the  is directly proportional to . 

All the nodes wait for a time period of  for es and the  is 

minimal for low energy consuming sensors. The  of the low energy 

consuming sensor is lower and so, the probability of obtaining es is 

lesser, which infers that the low energy consuming sensor is suitable to 

become a primary node. By this way, the agent node chooses a temporary 

primary node, which is prompted for electing the primary node with the help 

of WO algorithm. The summary of WO algorithm is presented as follows. 

 

3.1.2 Primary Node Selection Based on WO Algorithm and 
Recycling 
 
 WO algorithm is a metaheuristic algorithm, which duplicates the original 

behaviour of whales [27]. Normally, the whales hunt in two steps by aiming 

a school of fish and they are prey enclosure and bubble creation. The hunting 

process is carried out in two steps such as exploitation and exploration. The 

school of fish is enclosed in the exploitation step circles and the exploration 

step analyses the fish randomly. These concepts are exploited for choosing 

the primary node and the path. The optimal node and path selection depends 

on the fitness value of the metaheuristic algorithm and is computed by 

considering the . The  computation is presented as follows. 
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3.1.3 Computation of  

 

 The  plays a crucial role in the detection process of the best possible 

primary node and data transmission path. Several previous works choose the 

primary node by considering only the battery backup. Energy is the most 

important factor for a node to be a primary node, however energy alone 

cannot determine the node as primary node. Realizing this fact, this work 

considers certain other powerful parameters such as packet transmission rate 

and packet consistency. All the three parameters can effectively evaluate the 

nature of node and the computation of these trust measures is presented as 

follows. 

 

3.1.3.1 Battery Backup  

 

  determines the life of the node without which the node cannot serve its 

role. Suppose, when the value of  is low, then the sensor dies soon. The 

network lifetime completely depends on the lifetime of the sensors.  

                                                         (3) 

 The greater the lifetime of the sensor, the longer is the lifetime of the 

sensor network. Hence,  is included and the value of  lies between 0 and 

1, where the value 1 indicates cent percent energy and 0 indicates null 

energy. 

 

3.1.3.2 Packet Transmission Rate  

 

  is another important trust measure, which showcases the packet 

transmission ability of the sensor node. In case of a normal node, the 

message queue would be empty or the queue length decreases faster. 

However in certain cases, the sensor node behaves selfish that it does not 

show any interest to transmit the packet, such that the queue length increases 

faster.  

                                                     (4) 

A selfish node is unsuitable to act as a primary node. On the other hand, 

certain other nodes forward the messages repetitively, in which the message 

output queue ( ) is twice that of the message input queue ( ).The 

value of  lies between 0 and 1. 
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3.1.3.3 Packet Consistency  

 

 is determined by the nature of the sensor node. A sensor network 

contains both normal and malicious nodes and hence, the malicious nodes 

must not be considered as primary node. The nature of node can be 

determined by checking the consistency of the packets, where the malicious 

node performs unwanted operations over the packet. For instance, the packet 

can be tampered or deleted by the malicious node.  The behaviour of the 

nodes is rated between 0 and 1.  

                                                         (5) 

Suppose, when a node I transmits a packet to node L, via 

intermediate nodes J and K, then J may carry out malicious activities such as 

packet tamper or removal. This is a crucial issue in data transmission, as it 

leads to data loss.  

                                                                                        (6) 

                                                               (7) 

As per this case, there are two mediator nodes J and K, such that any of 

these nodes can perform malicious activity. Hence, it is needed to detect the 

malicious node and hence, the packet consistency of node J and K are 

analyzed by nodes I, K and I, J respectively. The trust index is computed by 

the following formula. The value of  exists between 0 and 1 and is 

computed for every 120 seconds. This is to ensure the state of nodes 

continuously, as the node can be compromised at any point of time. The 

values of of all the nodes are stored in the TRUST table on the agent 

node. The attributes of the TRUST table are as follows. 

                                (8) 

The  is significant in the selection process of primary node and 

transmission path, which is performed by WO algorithm. The algorithm 1 is 

presented as follows.  
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Algorithm 1 : Primary node selection by WO 

Input : Sensor nodes 

Output : Primary node selection 

Begin 

Begin 

  Produce the whales ; 

 Calculate the fitness values of  by eqn.(6); 

  Consider * as the best whale 

  While (t<max_iter) 

    For each whale 

     If (  

      Update location and search; 

    End if; 

   End for; 

Calculate the fitness values of all whales ; 

Upgrade * if better solution is available; 

t+=1; 

End while; 

Return K*;       

 

 

By the above presented algorithm, the WO detects the best available 

node as the primary node by considering the  value. The selected 

primary node is responsible for managing all the constituent nodes and when 

the constituent nodes need to transmit data, the data transmission is carried 

out through the primary node. This idea reduces the energy consumption and 

the same node cannot be maintained as primary node, as the energy of the 

node gets depleted earlier. The   value is updated for every 120 seconds 

and the primary node is also recycled for every 60 seconds. 

The primary node involves thresholds for battery backup (  and 

time period . The values chosen for  and  are 0.6 and 

60 seconds respectively. For every 60 seconds, of the primary node is 

checked. Suppose, when  is greater than , then the primary node 

retains the same role. Suppose, when the   depletes before the , then 

the primary node is recycled immediately. Hence, the primary node is 

recycled when either of these conditions is met. This idea helps in 

maintaining the energy of all nodes without overloading a node. The 

following section presents the details of data transmission. 
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3.1.4 Optimal Transmission Path Detection and Selection  
  

 Whenever a node needs to transmit data, it forwards a  packet to 

its primary node. The  packet involves the following attributes. 

< , > 

 The primary node utilizes a routing table, which possesses the latest 

communication paths between the nodes and the path is maintained for 120 

seconds in the table. The path is then cleared after 120 seconds for the 

purpose of saving memory. Suppose, when the path exists in the route table 

for the requested path data transmission, then the primary node exploits the 

route. Suppose, when the path is not available in the route table for the 

requested data transmission, the primary node initiates the path detection 

phase. The overview of routing process is shown in figure 1. 

 Multiple paths that link the source and destination are returned as the 

outcome. The best path (BP) is selected by considering the total count of 

trustworthy nodes across the complete path. The best path is detected by the 

following. 

 

 

                                                                              (9) 

  

 The  values of all the nodes along the path are added and divided by 

the total count of nodes.  

 The values of BP range from 0 to 1, where the value 1 indicates that the 

path is completely trustworthy and vice versa. The algorithm 2 for the 

selection of best path out of all possible paths is as follows. 

 

                                                          (10) 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                                                  
 

 

 

 

 

 
3043 S.Gnana Selvan et.al 

 
Start

Source node sends 

RT_REQ

Primary node search routing table for recent 

routes

Route existsStart data transmission

Start route discovery 

process

End

Successful data transmission

Return multiple paths

Compute BP 

Sort the paths in descending order

Pick first route and start data transmission

End

Successful data transmission

Yes No

 
Fig.1: Proposed trust based routing 

  

Algorithm 2: Proposed Best Path Selection  

Input : Multiple routes 

Output : Best Route 

Begin 

For all routes 

Compute  as in eqn.(9); 

Sort the values of BP in descending order; 

Pick the first path; 

Transmit data; 

End; 

  

 Suppose, when three paths are returned for transmission from nodes A to 

B, where the BP of the paths X, Y, Z are 0.6, 0.4 and 0.9 respectively. Out of 

the three paths, suppose path Y is the shortest, X is shorter and Z farther than 

X and Y. In this case, the proposed work selects the path Z, though it is the 

longest. The main focus of this work is to ensure secure data transmission in 

spite of the presence of the shortest data path. Additionally, the reliability 

and integrity of the packets are also taken into account. The performance of 

the proposed work is analyzed in the upcoming section. 



                                                                                                                  
 

 

 

 

 
Whale Optimization Algorithm Assisted Energy Efficient Clustered Trustworthy 

Routing Scheme for WSN 3044 

 

4 Results and Discussion 
  

The effectiveness of the proposed work is tested on a stand-alone 

computer by utilizing NS2 simulator. The area employed to execute the 

proposed work is   and the total count of sensors is 200. 

Some malicious nodes are distributed in random and these malicious nodes 

do not actively participate in packet forwarding and affect the packet 

consistency. When the   is lesser than 0.3, then the nodes are blacklisted 

by the primary node and are ignored for packet transmission.  

 The effectiveness of the proposed work is analyzed in terms of packet 

forwarding rate (PFR), latency (LT), routing overhead (ROH), energy 

consumption (EC) and network lifetime (NL). The PFR computes the rate of 

successful delivery of packets to the destination from the source node. LT is 

the time taken for a packet from the source to reach the destination. ROH is 

computed by the ratio of control packets to the data packets. The EC and NL 

are interrelated to each other. The greater the EC, the minimal is the lifetime 

of the network. The experimental results achieved by the proposed work are 

compared with the reliable routing [11], ant-based routing [18], PSO based 

routing [26]. The results achieved by the proposed work are presented in the 

following figures from figure 2 to 6. 

 

 
Fig.2: Packet delivery rate analysis 
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Fig.3: Average latency analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4: Routing overhead analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5:  Energy consumption analysis 
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Fig.6: Network lifetime analysis 

 

  From the experimental results, it is proven that the performance of the 

proposed trust based metaheuristic algorithm assisted routing algorithm is 

better in terms of packet delivery rate, and network lifetime with minimized 

latency, routing overhead, energy conservation and network lifetime. The 

main reason for the attainment of better packet delivery rate is the selection 

of trustworthy route out of all possible routes. Packet delivery rate is the 

main requirement of any routing algorithm and the proposed has achieved it, 

owing to the concepts of trust and cluster. The PDR of the proposed work is 

analysed by varying the number of nodes from 25 to 200. 

  The average latency of the proposed routing algorithm is observed to be 

minimal, when compared to the other routing techniques. This is because of 

the choice of the trustworthy path with more number of trustworthy nodes. 

The average latency of the proposed work with 200 nodes is 20, which is far 

minimal than the comparative approaches. The routing overhead of the 

proposed work is analysed by varying the number of nodes from 100 to 500. 

The routing overhead increases as the number of nodes increases. However, 

it is minimal than the existing approaches.  

  The energy consumption of the proposed work is minimal than the 

comparative approaches, owing to the inclusion of agent node, cluster based 

routing and route selection based on the trust index. The energy consumption 

is computed in Joules and the simulation time is considered for computing 

the energy consumption. The proposed work consumes negligible energy, 

when compared to the existing approaches. The energy consumption directly 

influences the lifetime of the network.  
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  The energy consumption of the proposed routing algorithm is minimal 

and so, the network lifetime is enhanced. The network lifetime is computed 

with respect to the simulation time. The number of live nodes at a specific 

time is considered and the count of live nodes is greater for the proposed 

work. At the 500th second of simulation, the number of live nodes in the 

proposed work is 180, whereas the second greatest live nodes is shown by 

the PSO based routing with 163 nodes. Hence, the purpose of the proposed 

routing algorithm is attained with better energy conservation and packet 

delivery rates. 

 

5 Conclusions 
  

  This article presents a Trust based Clustering and Routing algorithm 

being assisted by metaheuristic algorithm. The WO algorithm is employed 

for selecting the primary node and the best path for data transmission. Both 

these processes rely on the concept of trust index computation, which is 

based on the trust measures such as packet delivery rate, battery backup and 

packet consistency. The primary node is selected and recycled at a regular 

period of time. The proposed work routes the packet by selecting the best 

path out of all available paths. This increases the reliability of the routing 

process. The performance of the work is tested in terms of packet delivery 

rate, latency, routing overhead, energy consumption and network lifetime. In 

future, the proposed work is planned to be improved by incorporating 

Software Defined Networking (SDN) concept. Additionally, this work 

involves immovable nodes and in future, mobile nodes can be employed. 
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