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Abstract 
 

Vehicular Ad-hoc Networks (VANET) are a unique form of Mobile Ad-hoc 
Network (MANET) for carrying out the operations in the network nodes with 

high dynamic, vehicles form the nodes of the network. Clustering algorithm 

is utilized for clustering the nodes and selecting cluster head. A node with 
minimal average distance is nominated as cluster head. In the developed 

work, location dependent key management is inhibited for secured data 

transmission and neighbor nodes are discovered with Modified AODV 

routing protocol. Packet drop evaluations are made to find the better data 
transmission. By dual scheduling algorithms the technique is processed for 

waiting and execution queue then chaotic encryption algorithm is used for 

improved packet delivery ratio, reduced security threat. Thus the works aims 
in improvising the performance of MAODV and security of packets.  

 

Keywords: VANET, MANET, clustering algorithm, Chaotic encryption 

algorithm, MAODV, LDK. 
 

1 Introduction 
  
The enormous development in urbanization has emerged into a remarkable 

revolution in the up-gradation of motor vehicles globally. In the past decades 

the rapid growth of vehicles developed  a number of  pressures  on  the  roads 
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which results in uncountable number of road accidents [1]. Globally road 
accidents are the 9th leading factors for the cause of death and it is predicted 

that 2030 it will be the 5th leading cause for death in feature. Universally 

around 1.3 million deaths and 50 million injuries occur annually due to road 
accidents [2]. All around the world it has become the highest concern. From 

2001 in India an alarming hikes of 202% of two wheeler accidents and 286% 

of four wheeler accidents. Majority of road accidents are caused by human 

error. Environmental factor and mechanical faults are the other causes. 
Hence to avoid and to manage the traffic problem on roads, mobile ad hoc 

networks (MANETS) have been developed to a vehicle application called 

vehicular Ad hoc networks (VANET) [5]. In these networks vehicles utilizes 
similar short range of communication by means of the neighboring ventricles 

otherwise with road side infrastructure in ad hoc manner. The system for 

communication in VANET permits the vehicles to share dissimilar 

information types like safety information for elimination of accident, post-
accident evaluation or else traffic congestion. And also non safety data like 

data of car can be collected for identifying malicious activities [8]. With 

consideration to all the above criteria’s the necessity for real time intelligent 
vehicle communication system is more significant. The VANET based 

application aims to improve the safety of road system. The vehicular ad hoc 

network (VANET) has been grown with the tremendous emergence of 
wireless technology which allows vehicle to vehicle communication [14]. 

VANET becomes the major mechanism of the transport system due to its 

ability to provide accidental warning, traffic management.  

 Architecture of VANET constitutes of moving vehicles which 
communicates with the other nearby vehicles with the help of Road Side Unit 

(RSU). A vehicle in VANET is known as the node which has the ability to 

communicate with the neighboring and other vehicles in the network [17]. To 
attain an effective VANET communication in between moving nodes 

different networks are utilized. To gather the data processed in the form of 

text messages all the vehicles are prepared by on board unit (OBU) and a 
group of sensors. The sensor network constitutes a number of detection 

station called sensor node. All the sensor nodes perform same function and 

have recognizable rules in routing [19]. Whereas sensor networks (WSN) are 

broadly utilized in target tracking and security monitoring. The processed 
messages are directed to nearby vehicles or Road Side Units as the need of 

Vehicular-to-Vehicular (V2V) or else Vehicular to Infrastructure (V2I) 

communication. All the vehicles in the network is endowed with single or 
else multiple Application Unit (AU). 

 Application unit utilize the application given by the provider. On the 

other side Road Side Units are incorporated at the traffic signals, parking 
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areas or else at a particular location on the road sides. Road Side Units 
utilizes two kinds of network devices. One is utilized on behalf of committed 

short range radio transmission and other is utilized for communication 

between infrastructure units [20]. RSU also has the ability to connect internet 
& other server which permits Application Unit from multiple vehicles to 

connect to the internet. Communication system of VANET is differentiated 

into three types as vehicle domain, ad hoc domain, and infrastructure 
domain. The communication system of in vehicle domain handles the OBU 

and AU interfacing. Ad hoc domains communication happens in between 

vehicles and Road Side Units [21]. RSUs process communication of 

infrastructure domain. In majority VANET deals with the traffic data. At 
times VANETS lead to wrong traffic data, misleading navigation route. 

 This attacks gain permission from OBUs or Aus by spoofing valid IDs 

from RSUs. A serious attack may also lead to explosion of malicious code to 
Aus which end up in malfunctioning devices [23]. The main aim of these 

attackers is to mislead all the VANET resources by directing a number of 

messages to RSUs which results in misleading localization. Dissimilar 

approaches are evaluated to solve and to reduce the issues, clustering is 
utilized. VANET clustering provides better scalability. Clustering is capable 

of providing a simple data management system and develops high quality 

communication system [25]. Nodes are divided into distinct sets called 
clusters in which cluster head nodes are gather and evaluate the cluster 

nodes. 

 In the developed work VANET system is utilized and proposed a 
location based key management system to increase the rate of safety in data 

transmission with respect to location based keys node to node authentication 

system is implemented. Cluster formation and cluster head selection is done 

by utilizing clustering algorithm. The neighbor nodes are discovered based 
on the location dependent key management. Packet drop evaluations are 

made to find the better data transmission. 

 

2 Related Works 
 

 Identification and location of vehicles with the absence of packet loss 
and security problems becomes biggest threat. Hence many researchers have 

researched through this area to increase data security and it is discussed 

below. 
 A new approach has been proposed for key management among nodes 

by utilizing RSA Algorithm [1]. A Medium Access Control (MAC) is 

presented by utilizing a distributed key management system and 

distinguished with centralized key management system [2]. This work aims 
at developing an Ad hoc on Demand Distance Vector routing protocol by 

creating stable clusters and cluster heads [3]. In this research the application 

of VANET id discussed elaborately [4]. A class centered weighted fair 
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queuing packet scheduling algorithm is developed for evaluation of packets 

in the system [5].  
 A VANET based routing protocols are analyzed with simulation results 

[6]. Presented a rich literature survey on VANET and MANET and ADDV is 

utilized as basic protocol for evaluation [7]. A cluster based infrastructure 

has been developed for routing two protocols in [8]. An efficient framework 
for data sharing in VANET is developed with Java net beans [9]. It 

investigates different routing protocols developed for VANET [10]. Various 

VANET networks are developed and discussed for safety and security related 
issues [11]. AODV protocol is presented and implemented with intelligent 

transport system in this research [12]. A modified AODV technique is 

presented for minimization of end to end delay in the system [13]. 

 VANET based methodology is discussed in detail with its applications 
and advantages in [14, 15, 16, 23]. A new methodology was developed for 

VANET based topology by utilizing AODV routing protocol [17]. A location 

based MANET routing protocol is developed for preserving privacy [18, 24]. 
In this work a new methodology has been developed for cluster head 

selection by utilizing K means and Floyd Warshell algorithm [19]. In this 

technique AODV based link expiration is developed for multichannel MAC 
protocol [20]. A detail study and analysis made VANET network in [21]. In 

[22] the trust and deep packet inspections concepts are utilized for security. 

Modified key exchange mechanisms are presented with light weight intrusion 

detection system [24]. 
 The above discussed methodologies provide privacy and security only to 

a certain extend. In order to improvise the methodology a new technique is 

implemented in this work. 
 

3 Proposed System 
  

In the developed work VANET architecture is utilized for vehicle 

communication using wireless technology nodes from the VANET are 

identified which acts as a inter and intra communication link in between 
roadside units. The significant part of the developed work is the formation of 

cluster and cluster head selection. After selecting the cluster head location 

based key system is utilized for securing the data transmission in between 
vehicles. Modified Ad hoc On Demand Distance Vector (MAODV) is 

implemented for finding the route from source to destination. Henceforth 

dual queuing algorithms are utilized for evaluating the waiting and execution 

queue for information transformation. Once the queue becomes empty the 
messages are encrypted by Chaotic algorithm and the data are transmitted 

with higher security to the vehicles with reduced packet loss and the fig 1 

shows the proposed work diagram. 
 

          K.Thenkumari  et. al. 

 
11073



 
 

 

 

 
 

 

 

 

 

 

 
 

Figure 1. Block Diagram for Proposed Work 

 

3.1 Vanet Node Assumptions 
  

Nodes are the most efficient and intelligent vehicles which performs as 

inter and intra communication link in between the Road Side Units (RSUs) in 
VANET. Nodes are highly efficient that they can transfer data about the 

present traffic conditions and VANET nodes have the ability to analyze the 

environmental condition. VANET nodes are self-organized and maintain a 

self-data in the absence of centralized data servers. In the developed work 
vehicle node functions as both client and server at the similar time, and 

different VANET nodes transfer data with each other. Generally the VANET 

nodes are developed with maximum power and minimum storage and 
initially the VANET nodes are assigned. Thus assigned VANET nodes 

communicate within the network for data transmission, but the utilization of 

nodes results in cluster formation.  

 
3.1.1 Node Connectivity 
 
 Two vehicles 𝑖 and 𝑗 are evaluated as neighbor if the distance is less 

than ′𝑟′ and 𝑟 is the range of communication, total vehicles interlinked to 

vehicle 𝑖 is the level of node connectivity. From the given equation the 

connectivity of the nodes is evaluated. 
 

𝑁𝑖(𝑡) = ∑𝑗=1
𝑛 𝑑𝑖𝑠𝑡(𝑖, 𝑗, 𝑡) < 𝑇𝑥𝑟𝑎𝑛𝑔𝑒            (1) 

 

Where, 𝑗 = neighboring vehicle of 𝑖 
𝑑𝑖𝑠𝑡(𝑖, 𝑗, 𝑡) =  Distance between 𝑖 and 𝑗 at time 

𝑇𝑥𝑟𝑎𝑛𝑔𝑒 =  Node transmission range 
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3.2 Cluster Formation and Selection  
  

VANET clustering is a technique in which set of nodes is formed to 

create a sub network in the Road Side Units with few predetermined 

functions. It constitutes density of vehicles, velocity and vehicle location [3]. 

The clustering technique enumerates the system more strong and reliable, in 
the developed work the cluster head is using clustering mechanism is 

separated into formation of cluster, the vehicle at the nearest is chosen as the 

division point for formation of cluster. Hence five division points are 
nominated and vehicles are formed into clusters by finding the closest point 

of division. Increased mobility is the open concern in the selection of cluster 

head and it is selected by all the vehicles to create a group of cluster and the 

shortest distance is evaluated. Average value of all the vehicles is analyzed 
and for cluster head selection vehicle with minimum average value is chosen.  

 Distance of two vehicles is evaluated by utilizing  

𝑑 = √(𝑎2 − 𝑎1)2 + (𝑏2 − 𝑏1)2                         (2) 

𝑎, 𝑏 = Position of vehicles 

𝑑 = Distance of vehicles 

 For calculating the distance of all the vehicles (node) within the cluster 
or every single vehicle is chosen as an intermediate and by utilizing this node 

the distance of remaining vehicles is calculated. 

 

3.2.1 Cluster Head Selection Process by Cuckoo Search 
Algorithm 
  

In the developed work cluster is selected by cuckoo search algorithm. 
Algorithm for cuckoo search is generated by the characteristics of cuckoo 

bird. Cuckoos are the brood parasites. The nature of cuckoo is to lay its eggs 

in the living place of another host birds. If the eggs of cuckoo are recognized 
by the host it either flew away from the nest or throws these eggs away from 

the nest and constructs a new one. Individual population is called as the nest. 

The population size is equal to the nest numbers. In the nest every egg 

denotes a solution. Egg of cuckoo represents a new solution. Every nest will 
have a number of eggs that is the multiple node convergence for cluster head 

formation and the best solution (ie) the cuckoo egg have to be selected 

among the other eggs. Hence cuckoo search algorithm is utilized for 
selection of cluster head with maximum node convergence. Cluster head is a 

node selected from cluster members which is at optimum distance, lowest 

delay, and maximum ratio for packet delivery. By utilizing a fitness function 
cluster head (CH) is identified. With respect to weight and distance (D) 

parameters are evaluated. 

𝐹 = 𝑊1 ∗ 𝐷 + 𝑊2 ∗ 𝐸 + 𝑊3 ∗ 𝑃 + 𝑊4 ∗ 𝑁𝐿    (3) 

Where W = Weight values 
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 D = Lowest delay 
 E = Energy 

 Nl = Network lifetime 

 

Algorithm for Cluster Selection  

 

Step 1:  Find the shortest time transmission from vehicle receiver id. 

Step 2:  Get the packet latency by current and predefined time.  
Step 3:  If any delay in transmission of packet. 

Step 4:  Evaluate the movement of relationship value and fix neighbor 

list value,       condition end. 
Step 5:   If packet drop occurs, initiate from first step forward count 

value will be 0. 

Step 6:   If vehicle id and receiver id is similar. 

Step 7:   Addition of forward count. 
Step 8:   If value of forward count is 2 then the packet drops, if not 

packet is send to vehicle reply id. 

Step 9:   Vehicle waits for cluster head turning.  

 

3.2.2 Relative Velocity Metric 
 
 Indicate relative mobility in between two moving vehicles. 

𝑅𝑉𝑀(𝑖,𝑗) = log 
𝑣𝑚𝑎𝑥

𝑣𝑚𝑎𝑥−𝑣𝑖𝑗
𝑟𝑒𝑙                          (4) 

𝑣𝑚𝑎𝑥 =  Velocity of upper boundary 

 

Pseudo Code for Cuckoo Search 
 

Begin. 

Objective function 𝑓(𝑦), 𝑦 = (𝑦1, 𝑦2, . . , 𝑦𝑑), 𝑇, produce initial population 

for n host nests 𝑦𝑖, 1 = (1,2, while (t< increased production) or (Stop 

criterion). 

Gain random cuckoo by levy flights. 

Calculate fitness F. 
Select nest from n. (Assume j) 

If 𝐹 > 𝐹𝑗 

Replace j with generated solution 

End if 

A fraction of worst nest are neglected and new nest are built 
Keep nest with best solution 

Solution ranked to get present best  

End while 

End begin 
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Hence CH is selected with increased quality, least complexity in 

algorithm, and improved lifetime respectively. 
 

3.3 Location Dependent Key Management 
  

The basic element for secured information transmission is key 
management. A large part of the cryptographic system relies on the basic 

secured, vigorous key management system [1]. In the developed work the 

VANET system is differentiated into a number of groups’ according to their 
distribution of location. It is observed that the vehicle nodes which belong to 

same region will be neighboring nodes. Henceforth location dependent key 

management (LDK) technique is utilized. It helps the members of same 

region to produce group keys. 
 The probability of minimum monitoring is determined by the nodes that 

present in the network with simple algorithm called LDK. The LDK 

algorithm is illustrated to monitor its neighborhood, initially message send 
degree is broadcasted by M and it is provided for a single hop. Further the 

respective degree is replayed by the neighbor of M, finally the degrees with 

least value is allocated as k in the formula then the minimum monitoring 

probability of M(𝑝𝑀
𝑚𝑖𝑛) is evaluated. 

 

LDK algorithm 

 

Step.1 The send degree message is broadcasted by each M node and tell 
them to send its degree. 

M- >broadcast: (Send Degree) 

Step.2 After receiving the send degree message the neighbor node of M 

(i.e, B) replies a message as Reply Degree. 
B- >M: (Reply Degree) 

Step.3 For each Reply Degree message, the following steps are done by M. 

For each message, “degree= Reply Degree”; is done. 
K= Minimum (degree) 

When l >k, then 𝑝𝑀
𝑚𝑖𝑛 = 1, else it is assigned as the minimum value of p. 

Where, l = desired neighbor security level, 

𝑇+∈= 1, ∈ as small positive number. 

𝑡ℎ𝑒𝑛, 
∑ (𝐾

𝑖
)𝑝𝑖(1 − 𝑝)𝑘−𝑖 ≥ 𝑇𝑘

𝑖=1 . 

 

  

If large number nodes join, the super nodes will increase. Each and every 

vehicle is considered as a single group whereas all the authorized vehicles 
are allocated with a single secret key. The major function of group key is to 

broadcast the messages send from cluster head with complete security 
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without any private threat. Thus secured packets are given to the MAODV 
routing protocol. 

 

3.4 Modified Ad-Hoc on-Demand Distance Vector (MAODV) 
 

 MAODV routing protocol with distant vector mainly functions in 

VANET and MANET. This protocol is reactive by nature. It is on demand 
distance vector protocol which represents that the protocol looks for a route 

merely, after it is highly necessary to send data [6]. Packets from the sender 

(source) to receiver (destination) the characteristics of node movement 

distinguish VANET from the other networks [7]. Hence a highly efficient 
routing protocol for VANET have to be designed is mandatory. In VANET 

the resources of bandwidth is limited and the network topology transforms 

often. Hence maintaining routes to nodes is necessary, so On Demand 
routing protocol is utilized. 

 MADOV routing protocols consists of two steps. It involves discovery of 

route and maintenance of route [12]. When there is a lack of routing data in 

the source node the routing table has to provide a new route for destination 
node. Henceforth the process of route discovery is initiated. The source node 

sends the request for routing packets over the network [13]. Once the packet 

which requests route hints the destination a response packet send to the 
source node. If there is any change in occurrence of nodes particular link on 

the initiated path may cut off and before the process for conservation of route 

will be initiated. Sequence numbers are utilized to make sure the availability 
of routes. To detect and evaluate the links send hello messages are send to 

neighbor [20]. All the nodes which are active periodically deliver a message 

to all its neighbor vehicles. When there is an occurrence of failure in 

receiving, messages failure in link is detected.   
 

3.4.1 MAODV Message Control   
 
 Thus unique different categories of control messages are designed for 

detection of route and maintenance. They are route request (RREQ), route 

reply (RREP), and route error (RRER). 

 

3.4.2 Route Request (RREQ) 
 

 Lack of routing data from the source node to the purpose utilizes routing 
table for route request message. All the RREQ is assigned with a value for 

time to live (TTL) which denotes the message lifetime. TTL value is 

predefined for first transmission and for retransmission value is increased. 
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3.4.3 Route Reply (RREP) 
 

A middle node which receives RREQ answers by way of the message of 

route reply only if there is a route to the requested destination. The message 

of route reply is casted to the designer of RREQ which creates a reversible 

path in among the sender and receiver. 

 

3.4.4 Route Error (RRER) 
 
 If a breakage in the node error message is utilized in the active route. All 

the nodes maintain a processor list which constitutes the neighbor IP address 

and the figure 2 shows the flow diagram of proposed work 

 In the clustering network the route request (RREQ) message is send to 
the cluster heads. From the member of cluster the routing information is 

found by cluster heads. Route Reply (RREP) messages send the nodes if the 

route is available if it is not available the request for route is send to 
neighboring cluster heads through gateway nodes. Hence the count for 

RREQ for detection of route can be minimized. This minimizes the network 

congestion. Thus MAODV performance is improved. 
 

Clustered Routing Algorithm 

 

Step 1: Initiation of route request from source node to cluster head. 
Step 2: Cluster head checks for destination node in the table. 

Step 3: Packet is forwarded to member. 

Step 4: Or else packet is forwarded to the gateway nodes. 
Step 5: If intermediate node gets a packet for route request it verifies for 

destination or other route for   destination with PREP packet. 

Step 6: PREQ packet is received by gateway node hence packets are 

forwarded to cluster heads. 
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Figure 2. Flow Chart for MAODV Algorithm 

 

Pseudo for discovering route from CH to node 
Identification of route from CH to node. 

Input : 

 S, Source 
 D, Destination 

 R, Route table 

Methodology  
 Initialize R (Route table) 

 For all S in network do 

 { 

 Produce Request Packet 

 Initialize 𝑟𝑞 − 𝑑𝑒𝑠 𝑡𝑜 𝐷 

 Initialize 𝑟𝑞 − 𝑆𝑟𝑐 𝑡𝑜 𝑆 

Set 𝑟𝑞 −type to RREQ 
Maximize broadcast 

Broadcast request packet 

 } 

Revise R with identified new route 
Return: 

Output updated route table  
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3.5 Scheduling and Encryption Algorithm 
 

3.5.1 Dual Queue Scheduling Algorithm 
  

The basic function of an operating is scheduling. The major function of 

an operating system is to segment the resources of computers between a 
numbers of processes [5]. In the developed work CPU scheduling algorithm 

is utilized. In the algorithm the ready queue consists of two queues. They are 

the waiting and the execution queue. In the waiting queue FIFO technique is 
utilized. The PCB of the process is connected to the end of the waiting 

queue. Once the execution queue is unfilled all the PCB in the waiting queue 

is transferred to the execution queue for processing. Thus the packets are 

scheduled for encryption of the data. 
 

3.5.2 Chaotic Encryption Algorithm 
 
 Chaotic algorithm is a modified cryptographic technique. Chaotic 

methodology is highly stable in the initial conditions and evaluated as 

dynamic systems with non-linearity. This algorithm is responsible for binary 
length transformation into fixed length. Hence the Chaotic related technique 

for integrity verification is more active than the other conventional 

algorithms for encryption. In VANET network all the vehicles evaluate the 

integrity verification and developed encryption to ignore malicious attacks. 
 

Encryption Algorithm 

 
Step 1: Read VANET network vehicle ID and then node data. 

Step 2: Messages are divided into blocks. 

Step 3: All the blocks are subdivided into sub block after padding. 

Step 4: Vehicle node generates the secret key. 
Step 5: The packets are encrypted and send to the destination. 

 Thus the encrypted data is send to the destination nodes. 

 

4 Results and Discussion 
 

 The presented work is established by using NS2. The communication in 
VANET is implemented by NS2 TCL script. For network performance 

evaluation the trace file is generated from NS2. The other performance 

parameters such as packet drop and throughput is evaluated and simulated 
with table 1 parameters. 
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Table 1. Protocol Details for Proposed System 

 

Routing protocol AODV 

NS2 version 2.34 

Traffic type Constant bit rate 

Packet size 512 bytes 

Channel type Wireless 

 

4.1 Security Performance  
 
 In the proposed work the system is capable of preventing security attacks 

in VANET network. The time consumption is evaluated with dissimilar 

vehicle density. The density of car is evaluated by the vehicle numbers in a 
specific square area in unit time. 

 The results are associated with the prevailing algorithms with respect to 

processing time VS message size. In the developed work the results show 
that the time of processing increases with increase the size of the message. 

 

 
 

Figure 3 processing time VS Message size 

 
 A scenario called validity ratio is known as the ratio in between all the 

valid messages and total invalid messages transverse in VANET 

𝑉𝑅 =
𝑅𝐼

𝑅𝑉
 

 Where 𝑅𝐼 = Number of invalid request 

 𝑅𝑉 = Number of valid request 
The result of the comparison of validity ratio and no of vehicle is shown in 

fig.4 exhibits invalid messages are eliminated by developed method. 
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Figure4. Comparison of Validity Ratio VS No of Vehicles 

 

4.2 Network Performance  
 
 Performance of developed VANET architecture is evaluated with respect 

to packet loss and average delay. Two scenarios with an average speed of 

30Km/hr and 80Km/hr is taken into account. The outcome is exhibited in fig 
5 by changing the car numbers and packet loss percentage. The graph shows 

that the developed location dependent key system out performs all the other 

algorithms and it has no defect due to average speed of cars. It is clearly 

depicted that percentage of packet loss gets saturated at the highest value as 
given in graph 5. 

 

  
 

Figure 5. Comparison of Packet Loss Percentage VS No of Vehicles 
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Transmission delay of messages is a significant performance evaluation 
criteria for network average delay is evaluated with accumulative number of 

vehicles. Two dissimilar average speed scenarios are given in fig 6. The 

results show that the developed work is better when compared with other 
algorithms in terms of delay in transmission. 

 

  
 

Figure6 Comparison of Average Delay VS No of Vehicles 

 
Table 2. Parameters Obtained By Varying Vehicle Nodes and Speed of Nodes 

 

Node speed Packet loss Packet delivery rate 

10 258 1.89 

20 129 0.92 

30 110 0.63 

40 96 0.43 

50 54 0.13 

 
The efficiency of the developed technique with cache aided design in 

differentiation with current techniques is shown in fig 7. The result shows 

that the processing time for solving the query is minimized. 
 

 

 
 

Energy Efficient & Secured Communication for Vanet Using Location Dependent 

                                                                                        Key Management 11084



 
 

 

 

 
 

 

 
 

 

 

 

 
 

Figure 7. Comparison of Processing Time Based on Cache 

 

4.3 Packet Delivery Ratio 
 

 Fig 8 shows the measure of packet delivery ratio maximum delivery ratio  
of proposed method indicates that the routing protocol is implemented 

correctly. Three routing protocol behavior is exhibited whereas the 

performance of AODV is better than the other protocols. 

𝑃𝐷𝑅 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑐𝑘𝑒𝑡𝑠 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑐𝑘𝑒𝑡𝑠 𝑡𝑟𝑎𝑛𝑠𝑚𝑖𝑡𝑡𝑒𝑑
∗ 100 

 

 
 

Figure 8. Packet Delivery Ratio 

 

4.4 Throughput Comparison 
 
 Throughput performance of the proposed and existing algorithm is 
evaluated. From fig 9 it is evident that the throughput performance is better 

when compared with other techniques. 
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Figure 9. Comparison of Throughput 
 

Table 3 Throughput vs Number of Nodes 

 

No of Nodes Throughput 

40 9582 

60 9736 

80 9814 

100 9946 

 

Thus the message is transmitted securely from the source node to the 

destination node by using location dependent key management (LDK), thus 
the scheduling and chaotic algorithm are used to reduce the packet loss.  

 

5 Conclusion 

 

 VANET plays a vital role in the present scenario in which the nodes are 

selected with the nodes formation of cluster and clusters head selection is 
done. Then the location dependent key is utilized for data security. Modified 

ADOV routing protocol is broadcasted for managing the cluster head routing. 

Dual queues scheduling algorithm is utilized for scheduling the scheduling 
the waiting and execution queue whereas the data are encrypted with Chaotic 

algorithm and send to the destination node with reduced packet loss and high 

data security. 
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