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Abstract: A VANET or vehicular Ad Hoc Network is known for its fast topology transition 

and node mobility, contributing to its attributes as an ad hoc network. The aspect of gathering 

the nodes, making this system extremely vigorous is known as clustering. However, in certain 

cases, it is not possible to keep track of the nodes which will results in network issues due to 

energy insufficiency during execution. Hence this will lead to primary energy management 

problems faced during the routing protocol which take into consideration the node lifetime. 

To address this discrepancy, we have proposed a novel optimization technique based on 

clustering. It has been observed that the proposed methodology will further improve the 

effectiveness of V2V communication. In this paper, clustering of the vehicle nodes is done 

using K-Medoid clustering model and are then used to improve energy efficiency. A 

metaheuristic algorithm is used to establish an energy efficient communication methodology. 

Based on the simulation analysis performed, it is seen that this methodology requires lesser 

execution time and improves the nodes’ energy efficiency.  
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1. Introduction  

In today’s scenario, roads are seen to be large frameworks that comprise of multiple 

resources such as vehicles, sensors, computers, road-side foundation etc. The VANETs 

provide the apt platform for trading information between the roadside components and the 

clients without the need for network supplier. A number of researchers have researched the 

various network problems dealt with VRC, V2V and V1I technology with respect to the role 

of Intelligent Transportation systems. As the use of green communication is gaining 

popularity in the recent years, it has led to the use of such energy utilization in remote 

communications.  It uses the sending probability and dimension of transmission power. In 

every round, the consumed energy is picked up by the node and is used for sending traffic 

information. Based on the convictions, the nodes are also refreshed in a periodic manner. 

Similarly in a large-scale Wireless Sensor Network (WSN), the many dead nodes are 

decreased along with an increase in energy efficiency using other protocols [1]. The aim of 

this algorithm [2] is to identify the base inactivity and efficiency of energy usage in a given 

lossy network. The major aim of such energy saving protocols is to decrease the utilization of 

energy in the WSN and a subsequent increase in operational lifetime by means of the shortest 

routing path. Similarly, energy utilization can also be adjusted based on the partitioning of the 

network when using energy balancing protocol [3]. Hence VANET will prove to be dynamic 

network that incorporates a variable and outsized network in order to enhance the 

communication with vehicles. Based on the movement of bearing and the areas of destination 

node and the source node, the optimal path between optimization and clustering model is 

chosen to transmit information between the source node as well as the destination node 

analysing the utilization of moving vehicles as a means of versatile transfer of data. Thus a 

number of VANET ventures have been incorporated and introduced by various academic 

establishments, businesses and governments, globally for over a decade now.  

 

2. Related Works                                                                                                             

As the demand for download of data is increasing in control utilization and vehicular 

clients, there is also a subsequent increase in the roadside unit and vehicular aspects. In [4] an 

energy efficient system based on multicast, operating using scheduling algorithm using artful 

information is examined. Here the optimum clients’ counts as well as the optimum data rate 
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are examined. Hence there is no need for knowledge on channel data state during the 

transmission process. Versatility and dynamic topology are the most crucial aspects of a 

VANET and the vehicles will be going in several directions at varying speeds. Since the 

WSNs execute their output based on the lifetime of the nodes, the constrained energy assets 

of the nodes are tested and examined by the authors in [5]. A number of Quality of Service 

(QoS) parameters are examined to determine the various difficulties and ways in which they 

can be tacked using efficient distributed routing protocol that is based on its position along 

with estimation of data transmission along with spotlights. A subclass of MANET is called 

the VANET, even though it is known to have a range of vehicles with high versatility with 

disposition to deliver to transmit successfully, the variation in network topology such as 

different node thickness of the vehicles and change in the road choice as observed by the 

authors in [6]. Characteristics such as the total number of clusters created and network 

overhead value are used to identify a particular vehicle from the other.  

Researchers in [7] have insisted on discussions between cars in a remote manner 

using VANETs where attackers might affect genuineness, security and secrecy of the 

information that could affect the insurance. A VANET framework is built taking into 

consideration the various existing threads and safety challenges. Using information sent from 

a vehicular test bed, the reliability of many applications were examined using good 

portability information. When using Fog computing, it was possible to properly estimate the 

timings of bus as well as traffic peculiarities by interfacing with the cloud. In [8] the authors 

have improved the steering execution with respect to higher availability and better 

transmission time. VANET can be improved using FF algorithm which can further improve 

its performance using transfer of packets between the goal vehicle and the source vehicle. In 

[9] the security challenges and protection mechanisms were laid out to ensure the stability of 

a network. This work deals with recent security issues faced while transferring information 

with respect to cryptographic transmission in VANETs [10].  

 

3. Proposed Work    

In this paper we have incorporated an energy efficient routing protocol that is used to solve 

the issue of optimization in the vehicular communication framework.  Here the V2V 

communication model or VIR communication model is used along with the vehicle network 
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topology. First the cluster head as is managed with the help of clustering algorithm which is 

followed by the implementation of an energy efficient algorithm. Due to the increase in 

population of developing nations, the subsequent increase in the traffic is of high importance. 

Accordingly, the security of the road is to be concentrated in order to make movement of 

vehicles as efficient as possible amidst road traffic [11-12]. This is where the energy efficient 

algorithm and clustering methodologies are used to ensure that communication between and 

among vehicles take place in a well-coordinated and streamlined manner. When there is such 

a vast source of ways to broadcast information with limited means of message conveyance, it 

will result in blockage of information while communicating them resulting in broadened 

delay, low energy efficiency and packet dropping. Hence we propose a novel methodology 

that ensures optimal information transmission with an energy-efficient routing protocol that 

takes into consideration the energy parameter with optimal routing technique.  

 

 

Fig.1. Basic Network Topology for V2V Communication 

 

Fig.1. represents the network topology of the proposed work along with vehicular 

development and a subset of the city map with a view of the streets and the various traffic 

congestions. In this paper, we have made use of 200 vehicular nodes where every node 
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transmits information with each other without a GPS. Some reference nodes have also been 

incorporated with a GPS [13] to have an accurate knowledge on the data position. Here the 

two sides of the road representing the destination and the source node are segregated into two 

sections by means of a plane. The VANET clustering system is used in order to build the 

clusters such that they will not play in contrast to that of their arrangement. In this work we 

have incorporated K-medoid clustering methodology that uses nodes from 200 vehicles in 

order to form a complete cluster. If a node form the cluster is rejected due to some reason, it 

will join the neighbouring group of nodes. If there is much difference between the node with 

which they will be joining, the can join other groups.  

With K-Medoid clustering, the information things ‘k’ are chosen within a cluster. Within a 

particular cluster, the various particulars essential are incorporated with respect to the nodes 

that fall within its medoids. Based on its properties, the node will either fall under one 

medoid or another that is closest. The different stages involved in K-medoid clustering are: 

• Initializing: Medoids are chosen as K value depending on the different points of data 

nodes.  

• Choosing the Medoids: Based on the distance between the data points of two objects, 

the value of medoid is selected. Accordingly, the distance can be evaluated using the 

formula: 

𝐷 =∑(𝐹𝑗 − 𝑆𝑗)
2

𝑛

𝑗=1

 

• Cluster Generation: Each cluster is allocated to the medoid value that is closest to the 

object present. 

• Medoid Updation: The purpose of evaluating the new medoids in every cluster is to 

ensure that the distance between the cluster and the object is minimal. 

• Nodes in Medoid: Clustering is achieved by allocating every object that is closer to 

the medoid. The separation from the objects will be used to determine the distance 

between the medoids and the objects. On incorporating the K-medoid algorithm, the 

distance measured is used to analyse the gathering of the various nodes. The 

clustering process is done between the vehicles using V2V as shown in the Fig.2. 
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Fig.2. Clustering of vehicle nodes (200 nodes considered) 

 

Portability measurements such as acceleration, position and speed are used to determine the 

cluster head formation for the vehicle nodes. The cluster head is chosen depending on the 

smallest average distance of the vehicle with respect to a cluster.  

• Closest Velocity to Average: Based on the difference between the average velocity 

and the candidate’s velocity, the cluster head is chosen with respect to the vehicle 

proximity.  

• Closest Position to Average: Based on the difference between the average position 

and the candidate’s position, the cluster head is chosen with respect to the vehicle 

proximity.  

The major goal is to develop an efficient routing schedule for V2V communication, taking 

into consideration the network parameter optimization. By decreasing the use of energy by 

the vehicular nodes, the fitness parameters are determined. The target work is denoted as 

shown below: 

𝑂𝐹(𝑉2𝑉) = {min(𝐸𝐶)} 
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Optimization techniques such as enhanced dragonfly algorithm are used to decrease the value 

of energy constraint. The dragonfly algorithm is based on the characteristics of the dragon 

flies which tend to chase away smaller insects, behaving like predators. The dynamic and 

static swarming particles form the basis of the DA algorithm. These two swarming practices 

use exploitation and exploration of meta heuristics as their tool for optimization. Similarly, 

the enhanced function does not take into consideration the neighbourhood ideal and will be 

used to decrease the probability of catching. The dragonflies or vehicle nodes can be 

initialized using the formula: 

𝐷𝑖 = 𝐷1, 𝐷2, 𝐷3, ………… ,𝐷𝑛 such that i=1, 2, 3....n 

There are five stages in which the behaviour of dragonflies can be analyzed such as 

attraction, cohesion, alignment, distraction, attraction and separation.  

 

4. Results and Discussions 

The performance of the proposed algorithm is examined using NS2 software. The analysis is 

made based on the network parameters such as throughput, network lifetime, packet delivery 

ratio (PDR) and energy consumption. Based on the optimization procedure and the clustering 

algorithm, the throughput analysis is performed as shown in Fig. 3. The proposed enhanced 

dragonfly algorithm shows better results when compared with its predecessors when 

measurements of throughput are taken in intervals of 50. Similarly, Fig.4 shows the PDR for 

varying vehicle quantity and it is observed that the delivery ratio is high as the number of 

vehicles increases.  

 

Fig.3 Throughput Analysis using K-Medoid EDA algorithm 
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Fig.4 PDR Analysis using K-Medoid EDA algorithm 

 

 

Fig.5 NLT Analysis using K-Medoid EDA algorithm 

 

 

Fig.6 EC Analysis using K-Medoid EDA algorithm 
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Fig.5 and Fig.6 summerise the impact of the proposed algorithm in analysis of NLT and EC 

respectively. It is observed that when compared with existing algorithm, the enhanced dragon 

fly model shows lesser amount of energy spent and improved NLT ratio.  

 

5. Conclusion 

In this paper, we have introduced a K-Medoid clustering using Enhanced Dragonfly 

algorithm for identifying and communicating with the nodes present in the cluster, taking into 

consideration the energy utilization factor. The vehicle nodes are clustered together using a 

cluster head at every round which can transmit the message between the base station and the 

nodes. With the aid of EDA algorithm, the most energy efficient route to transmit information 

between the clusters using V2V communication is determined. The experimental analysis and 

simulation results indicate that the proposed enhanced dragonfly algorithm performs better in 

terms of throughput, EC analysis, PDR and NLT output. This work can further be expanded 

to a broader scope to increase the QoS and also address the issues of cost consideration. 
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