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Abstract: The VANET, which consists of the Internet and the Internet of Things (loT), has recently been implemented
with the Internet of Vehicles (loV). Through the use of a car network and an AdHoc approach, it provides the user with
environmental traffic information. Combining the networks of cars, known as VANETS, allows for infrastructure-free
data transfer, particularly for entertainment and emergency vehicle notification. The data or packet delivery ratio, data
communication latency, data transmission faults, and details of vehicle collisions are among the traffic information
provided by the internet of vehicles. In this work, an unmanned aerial vehicle (UAV) is used to solve the problem of
route optimisation in VANET topologies for effective data transfer. Many routing protocols are used to improve the
effectiveness of the packet or data routing process. In order to alleviate the routing issue and generate an effective
way for efficient data transfer with strong network stability, the Optimised Link State Routing (OLSR) Protocol is used
in this study with energy-saving techniques on many parameters. To evaluate the efficacy of the suggested routing
technique on various network sizes, extensive simulations are carried out on the NS2 simulator with various network
parameters. When compared to traditional routing protocols along UAV-based protocols for data transmission, the
performance results of the suggested data routing solution employing OLSR protocol achieve higher efficient pathways.
Ultimately, the suggested routing system produces superior outcomes in terms of message throughput, message
delivery ratio, latency and network overhead on comparing with existing routing protocols.
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1. INTRODUCTION

loV is a contemporary VANET implementation that combines the Internet with the Internet of Things (loT) for effective
data exchange. The Vehicle Adhoc Network (VANET) is a type of wireless network that operates without any
infrastructure and facilitates data transmission between automobiles interacting with one another close to the roadside
[1]. VANET is categorised as a subclass of Wireless Adhoc Networks (WANET) and belongs to the class of Mobile
Adhoc Networks (MANET). Vehicle-to-vehicle (V2V) and Vehicle to Infrastructure (V2I) communication architectures
are the two main representation modalities used by mobile cars in VANET architecture [2]. In the vehicle-to-vehicle
architecture, the cars use the Dedicated Short Range Communication (DSRC) protocol to send messages and
exchange data with every other vehicle in the network, whereas in the vehicle-to-vehicle infrastructure[3]

The configuration of the vehicular adhoc network is incredibly good at preventing vehicle speed, count, and direction
changes [4]. The purpose of VANET is to collect roadside traffic data in order to reduce problems such as traffic jams
and collisions between vehicles by offering a more dependable route that reduces network latency brought on by
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traffic congestion [5]. Along with other crucial issues like road obstacles that make communication difficult due to
physical hindrance for vehicles to communicate efficiently, routing protocols can also effectively handle a number of
network issues that result in unreliable communication, such as mobility issues, short vehicle ranges, and
infrastructure installation costs|[6].

Several artificial intelligence-based routing techniques, including as genetic algorithms, particle swarm optimisation,
and ant colony optimisation, are used to carry out efficient data transmission [7]. In order to provide reliable and stable
data transfer, an unmanned aerial vehicle (sink) has been integrated with VANET in this research. To find the quickest
path for data transfer, routing is done using the optimised link state routing protocol. In addition, it is optimised utilising
a variety of techniques and network parameters, producing superior results than the conventional optimisation routing
model. Lastly, different network parameters have been evaluated on differing network sizes to assess the efficacy of
the proposed model [8].

The remainder of the paper is divided into the following sections: The standard data routing method, optimisation
tactics, and clustering structures for unmanned aerial vehicles are covered in Section 2. In section 3, a thorough
description of the suggested architecture for a dependable and stable path planning routing approach is provided. In
Section 4, the findings of the VANET network simulation and the performance evaluation utilising several performance
metrics in comparison to conventional were emphasised. In Section 5, the article is finally finished with
recommendations for further investigation.

2. RELATED WORK

This section delves further into the investigation of the Efficient Message routing strategy for unmanned aerial vehicle
network route planning, based on UAV deployment, vehicle node clustering, and optimal path finding for vehicle-to-
vehicle message transmission. The effectiveness of each of the routing strategies has been evaluated by changing
the node direction and network size. Additionally, the routing model that is almost identical to the suggested model is
explained as follows:

2.1 U2RV: UAV-assisted reactive routing protocol for VANETs

Stable data routing and long-term connection have been improved in this architecture to enable point-to-point
communication. Network problems including frequent connection failures and network partitions on networks with
moving mobile vehicles and frequent direction changes are managed by the proposed models[9]. The suggested
model would react rashly to different topological modifications in order to get over the path planning restriction when
including an ad hoc mode with drones, also known as unmanned aerial vehicles (UAVS).

3. PROPOSED MODEL

This section describes the efficient infrastructure that has been built using the VANET architecture and the integration
of unmanned aerial vehicles (UAVs) as message sinks for efficient data transfer between moving vehicles.
Furthermore, it has been anticipated that a variety of routing algorithms would create an architecture with an
optimisation methodology that uses artificial intelligence to provide the best path for message delivery. This particular
architecture is

3.1 Network Infrastructure

Vehicles Nodes and Aerial node acting as Sinks used for data communication details of the specified infrastructure
has been provided as follows

e Node Deployment

Vehicle Adhoc Networks in this work are composed of a set of moving vehicles, denoted by M = {m1, m2,.., m}.
Different transmitter and receiver components, which together make up the various data collecting and transmission
modes, may be implanted in different vehicles. All of the vehicles in the network are dynamically deployed within a
defined region R of UAV. The vehicle's data collecting and communication radius is denoted by r and 2U,
correspondingly [10].
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Unmanned Aerial Vehicles

M ={m1, m2,..., mn} represents Unmanned Aerial Vehicles (Sink) that is formed of dynamic moving vehicles that are
intended to approach vehicles and collect message from the vehicles. The battery-operated UAV is designed to go in
a circular path to each car. When the UAV departs from the source vehicle and returns to the destination vehicle, a
circle is formed. Let NO represent the source vehicle nodes. To gather messages from source vehicle nodes and
transfer them to the collection point, which serves as the destination vehicle node, tree topology will be built[11].

e Message Collection Point

The list of collection points for UAVs that have been found to collect messages or information from vehicles using
UAVs is represented by the variable C = {c1, c2, ---, cm}. The established path that passes through each piOJP and
arrives at the target vehicle node pO0 is represented as = (p0, p1, ..., pm, p0). The UAV collecting sites will oversee
all messages received from other vehicles and use UAVs to transfer the gathered information to the intended vehicle.
From the source vehicle to the UAV collection location, the message will be sent in a hop-by-hop fashion to the
decision vehicle [12].

3.4. Path Selection

This section outlines the clustering of vehicles for effective UAV-based data transmission. Using KNN clustering,
vehicle nodes are grouped into clusters based on vehicle movement and the accuracy of the vehicle link calculation
[13]. Each vehicle node is distributedly represented as a cluster head or a cluster member depending on how many
vehicle nodes there are and how frequently they change directions. The cluster head will arrange the route for data
transmission by UAV that includes environmental traffic information.

Algorithm 1: Path Planning Algorithm

Network Projection
V is number of Network composed of Vehicle
C is path clusters for route planning

Fix Path =V/C
Compute ()
fordJ=1toV
{
forK=21to x
{

Include the Vehicles Nodes in the Cluster groups with respect to UAV

1}

3.5. Dynamic data forwarding strategies

UAV visits every moving vehicle as a sink based on how frequently its direction changes. It was calculated using the
best possible parameters and approaches. Rather, it computes some movement about the important concerns on the
chosen spots that are reachable by the UAV and other nodes. Furthermore, the routing algorithm's fitness function
optimisation establishes the order in which UAV sinks gather node information, hence improving data communication
by delivering messages with minimal latency and high stability[14].

Algorithm 2: Dynamic data forwarding algorithm

For UAV=1 to Max Node
For each Vehicle Node
do

n
Calcuate node Fitness F(vehicle Nodes) = Z (P)xkan*k
k=0

If Fitness is better than Threshold
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Communicate the Data
end
end
Strageies = S(s1,s2,s3);
For each Strageies Snin S
Compute the optimal Route

In a multi-hop vehicle AdHoc Network communication model, the lesser the difference in communication distance
among vehicle, the suitable the reliable and stable data delivery on vehicle AdHoc model.

4. SIMULATION RESULTS

This section uses the NS2 Simulator to simulate the proposed VANET architecture and provides a detailed overview
of the UAV-assisted VANET [15]. Numerous performance results are exploited through extensive experimentation
and comparison with traditional procedures. The network attributes and metrics of the network performance in terms
of Message Throughput, Message Delivery Ratio, Network Overhead, and latency have been used to highlight the
performance of the suggested technique. The network configuration and specification of the network parameters used
in this simulation are listed in table 1 below.

Table 1: Simulation Parameters

Simulation Parameter Value
Network Simulator Tool NS2
Network Topology Size 300m *500m
Number of vehicles 50

Network Bandwidth 2Mbps
Message length 100 bytes
Simulation Time 30 minutes

In order to choose a path, the mobile sink's moving path for message delivery has been computed with reference to
the cluster head. The simulation of the suggested network model using a UAV as sink is shown in Figure 1.
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Figurel: Proposed Protocol Simulation
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Each node calculates the traffic information for its surroundings and broadcasts it as a message when another vehicle
requests data. On the basis of the latency and overhead in Figure 2 for frequency changing node direction, the network
performance for different network size and moving node speed has been calculated.
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Figure 2: Performance Analysis of the protocols with respect to (a) Overhead and (b) Latency

The findings suggest that in the event of an unplanned node loss, the suggested method may quickly determine the
best route for message transmission. The integration of path planning techniques as protocol optimisation will lead to
an additional boost in the model's performance. Consequently, for efficient data transmission on the UAV sinks, the

number of engaged vehicle nodes is computed. The model's performance in relation to throughput and delivery rate
is shown in Figure 3.
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Figure 3: Performance Analysis of the protocols with respect to (a) Delivery Rate and (b) Throughput

For the purpose of guaranteeing data dependability and network stability, the suggested routing approaches assess
the vehicle's efficiency and choose the best route for message delivery with the fewest number of hops.
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Table 2 — Performance Evaluation of the protocols against various data traffic in the network

Technique Message Throughput in | Network Overhead = Message Delivery | Routing Latency
mbps in mbps Ratio

DA-AODV- Existing 66.58 14.23 96.78 0.34

DA-OLSR- Proposed | 68.26 13.59 98.85 0.29

The routing performance of the UAV-assisted VANET is greatly impacted by changes in network size because higher
transmission delays are caused by increased network density and overall traffic loads.

5. CONCLUSION

In this work, an optimised routing protocol—also known as multiple strategies inferred Optimised Link state Routing
protocol—has been proposed and implemented by taking into account several UAV-assisted routing distance and
time factors. In order to configure the node for effective message delivery with good connection quality, it uses the
KNN model. Artificial intelligence approaches have been employed to estimate the multiple UAV propagation in order
to facilitate efficient path planning. The network overhead is decreased by the proposed network paradigm. In the
end, the network’s performance was evaluated by adjusting the network's size, the vehicle's speed, and its direction.
The simulation results show that the suggested architecture is more effective than the standard method in terms of
throughput and latency.
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