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ABSTRACT 

Vehicular Ad-hoc Network (VANET) falls under the class of wireless networks which includes vast 
number of versatile nodes, vehicles on road and Road Side Units (RSUs). VANET has gained 
attention from many researchers across the globe because of its high appropriateness and business 
value. Transmission of crucial information accurately and on-time has become a need of hour to 
reduce number of accidents on road.  Whenever the emergency message about road and traffic 
condition needs to be sent to the vehicles, it is important that vehicles should be connected all the 
times.  The main objective of transmitting important information to vehicles is not done, if 
connectivity is not given the proper importance. This paper emphasises on an efficient data 
transmission technique using Artificial Intelligence (AI) by combining Artificial Neural Network 
(ANN) and Support Vector Machine (SVM) which results in accurate and on-time information 
delivery. The overall performance of proposed system is evaluated by taking Message Delay 
parameter into consideration in the paper. 
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 [1] INTRODUCTION 

 
 The computer network is a digital telecommunications network which allows nodes to 

communicate with each other. There are various devices connected to each other so that these 

devices can easily communicate and transmit data to each other in a network. Networks are usually 

deployed in different domains for the specific reasons. When a network is created on a temporary 

basis, it is called an ad-hoc network. Ad-hoc networks can either be infrastructure less or with the 

infrastructure and can be divided into categories such as vehicular ad-hoc networks (VANETs), 

mobile ad-hoc networks (MANETs) and flying ad-hoc networks (FANETs). The main focus of this 

research is to reduce road accidents by providing warning emergency messages to the vehicles on 

time without any delay [1]. 

 

VANET communication is categorized in three ways, namely Inter-vehicle communication, 

Vehicle-to-roadside communication and Inter-roadside communication. Inter-vehicle 

communication system is a type of network in which different type of vehicles are communicating 

with each other. Vehicle-to-roadside communication system is a type of network in which vehicles 

and RSUs share information with the help of Vehicle-to-Infrastructure (V2I) protocol and Vehicle-

to-Roadside (V2R) protocol. Inter-roadside communication system is a type of network in which 
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Road Side Unit is communicating with Base Station in the range. The communication network of a 

VANET is shown below in figure 1. 

 

 
 

 
Figure 1: Communication in Vehicular Ad-hoc Network 

 

 

1.1 VANET Applications 

The applications of VANET are classified mainly into four categories: Public Safety application, 

Non-Public Safety application, Convenience application and Productive application [2]. The main 

aim of public safety application is the enhancement of overall transportation infrastructure safety. 

Safety applications include Real-time traffic condition, Post Crash notification, Traffic Vigilance, 

Collision Warning etc. Non-Public safety application focuses on providing the enhancement by 

means of driver’s comfort providing value added services such as nearby fuel stations, restaurants, 

workshop, rest room etc. Public safety application is always preferable over non-public safety 

application. Number of applications is there that are utilized in many countries like Germany, 

Europe, Switzerland for making the roads and vehicles safer. Convenience applications mainly 

emphasize in management of road traffic scenarios such as Parking availability, Route diversions, 

Electronic toll collection etc.  Productive applications are the additional applications to the above 

mentioned applications which focus on transformation of traffic jam time into a productive task like 

browsing an internet while waiting in a car for someone. Also fuel is saved when an average 

waiting time on toll booth is reduced to 1-2 minutes [9, 10]. 

1.2 Time Synchronized Hybrid (TSH) Control System 

The representation of TSH is depicted in figure 2. The system consisted of a vehicular unit with a 

pedestrian unit that communicates by VANET. Every unit has a controller for taking care of some 

basic tasks. The vehicle controller is executed by utilizing an Arduino microcontroller that behaves 

as the brain for whole system and controls the actions. This is defined as the TSH vehicle control 

system [11]. 
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Figure 2: Representation of Vehicle control system with VANET 

On the other side that is pedestrian side, the communication controller generally sends its position 

to the oncoming vehicles that are existed in the communication range by the wireless transmitter. 

On the pedestrian side, the communication controller subsequently sends its position to the 

oncoming vehicles in its communication range by means of wireless transmitter. The wireless 

receiver on the side of vehicular listens to the broadcast messages. After receiving the message, the 

system of TSH vehicle control has its current location as of its GPS. It later compares the GPS 

coordinate with the pedestrian GPS coordinate that exists with the message [12,13]. With the 

vehicle acceleration, speed, pedestrians’ movement direction steering angle, and distance 

information, the controller will check if any accident is about to occur. If some possibility of an 

accident occurs in the black spot, then the pedestrian and the vehicle are said to be in the ‘Bad Set’ 

boundary in which there is a Trap Set where the incident of collision cannot be prohibited by some 

human initiated controls. The TSH microcontroller later broadcasts a control signal via its logic 

circuits, to the AEBS (Advanced emergency braking system). The TSH also concurrently 

broadcasts an alert message to the communication controller intended in the pedestrian unit. When 

an alert is established by the receiver, the communication controller broadcasts an audio alert to the 

pedestrian by speaker [14]. 

[2] LITERATURE REVIEW 

Farhan Aadil et al. [3] proposed a vehicular node clustering technique to improve the 

communication efficiency in VANET. An Ant Colony Optimization (ACO) clustering algorithm 

named ACONET was developed and implemented in this paper which forms optimized clusters to 

provide robust communication for VANETs.  In the proposed scheme, node clusters are building 

efficiently to generate an optimal solution. Also the packet routing cost is minimized by reducing 

the total number of clusters in entire network.  
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Atif Ishtiaq et al. [4] has implemented an optimized intelligent clustering algorithm, named 

Intelligent Clustering Moth Flame Optimization (ICMFO) in Vehicular Ad-hoc networks. The 

framework has reduced required number of clusters which in turn leads to the lesser resources 

required for managing the network. This also minimizes the cost of routing for communication. 

Chen Chen et al. [5] have developed a novel data dissemination scheme based on Clustering and 

Probabilistic Broadcasting (CPB). The algorithm is applicable to solve serious problems like 

probability of high collision, worse information dissemination, long latency etc. In this, the 

direction of driving is considered for message exchange with increased duration of connection 

between the vehicles. Then a probabilistic forwarding is done to transmit data among vehicles 

which achieves improved performance in terms of packet delivery ratio, average transmission delay 

and information coverage. Prasan Kumar Sahoo et al. [6] presented an economically feasible Smart 

Vehicular Ad-hoc Network (SVANET) protocol which includes less number of road side units and 

sensors to improve average data delivery rate and data transmission reliability irrespective of the 

number of vehicles in each lane on the road. Driver gets the on-going event information in advance 

about issues such as traffic congestion, accident locations, road construction etc. so that they can 

find alternate routes to exit. 

Le Liang, Hao Ye and Geoffrey Ye Li [7] have identified the distinguish characteristics of high 

mobility vehicular networks and motivated the readers to apply major concepts of machine learning 

for resolving challenges such as strong dynamics, heterogeneous QOS requirement etc. Machine 

learning tools and applications help to learn the dynamics of vehicular networks and perform 

intelligent decision making in order to optimize the network performance. Aman Jyoti [8] presented 

a Cognitive Radio Cognitive Network (CRCN) approach to enhance the utilization of bandwidth in 

VANETs. The proposed method uses cognitive radios and its techniques like Cognitive Channel 

Hopping (CCH), Spectrum Sensing, Spectrum allocation, Clustering, Dynamic Source Routing 

(DSR), Destination Sequenced Distance Vector (DSDV) routing to overcome the problem of loss of 

packets during transmission and average delay. Cognitive radio is used to utilize bands for 

transmission of emergency messages to vehicles. Spectrum sensing is used to identify spectrum 

which is free at that time and Cognitive Channel Hopping uses sensing approach that detects 

spectrum which has been assigned to primary and secondary users of cognitive radio. Road Side 

Unit utilizes the bandwidth available for system at the time of data transmission to the unreachable 

vehicle nodes. 

[3] PROPOSED WORK 

The proposed algorithm is designed using Artificial Intelligence with the combination of Artificial 

Neural Network and Support Vector Machine to improve accuracy, data transmission rate. Also it 

provides on-time delivery of emergency messages among vehicles and between vehicles and Road 

Side Units in a clustered network. 

Algorithm: Artificial Intelligence for Efficient Data Transmission 

 

Input: Properties of Vehicular and RSU (T) using Clustering, Types of Vehicles (Cat), Kernel 

Function and Neurons (N) 

Output: Authorized Vehicles 

 

Training: 

1 Initialize the SVM training data, T is the total clustered vehicles and RSU property with Radial 

Basis Function (RBF) as Kernel function 

2 for I = 1→ All Vehicles 

3 if Property of Node (I) == Real 

4 Defined the Cat as categories of training data 

5 Cat (1) = Vehicles (I) 

6 else  
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7 Cat (2) = Vehicles (I) 

8 end  

9 end 

10 Train_Structure=SVMTRAIN (T, Cat, Kernel function) 

11 T= Train_Structure.SupportVector //To find out the training data for ANN 

12 Initialize the basic parameters of ANN             

   – Number of Epochs (E) // Iterations used by ANN 

               – Number of Neurons (N) 

               – Performance: MSE, Gradient, Mutation and Validation 

               –Techniques: Levenberg Marquardt 

               – Data Division: Random 

13 for i = 1 → T 

14 if T belongs to real vehicle cluster property 

15 Group (1) = Properties of training data according to the real vehicles 

16 else if T belongs to non-real vehicle cluster property 

17 Group (2) = Properties of training data according to the non-real vehicles  

18 else 

19 Group (3) = Extra properties of training data 

20 end  

21 end  

22 Initialized the ANN using Training data and Group 

23 Net = Newff ( ) 

24 Set the training parameters according to the requirements and train the system 

25 Net = Train (Net, Training data, Group) 

Testing: 

26 Current Vehicles = Properties of current vehicle in network 

27 Authorization = simulate (Net, Current Vehicles) 

28 if Authorization is valid  

29 Authorized Vehicles = Right  

30 else 

31 Authorized Vehicles = Wrong 

32 end 

33 Return; Authorized Vehicles as output 

34 end 

In the above algorithm, first we have initialized Support Vector Machine (SVM) utilizing the Radial 

Basis Function (RBF) as a kernel and most accommodating properties are found for Artificial 

Neural Network called as support vectors. RBF kernel function selects the best information of 

network using support vectors. Then ANN is utilized to train and categorize the vehicles authority 

which improves the performance of network. If the choice of network is better, then the 

connectivity and speed of data transmission is improved. 

[4] IMPLEMENTATION AND DISCUSSION 

Simulation results demonstrate the fact that the proposed technique reduces the time taken for data 

transmission i.e. delays by utilizing Support Vector Machine along with Artificial Neural Network. 

To depict the capability of proposed mechanism, Delay parameter is considered for executing the 

results. The output obtained after computation of delay is demonstrated below in tabular and 

graphical form: 
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Table I: Computation of Delay 

 

No. of Rounds Delay With ANN Delay With SVM+ANN 

20 19.38 8.73 

50 20.48 9.83 

100 21.94 10.33 

150 22.53 12.49 

200 27.49 15.53 

250 29.94 16.95 

300 32.43 18.53 

500 33.55 18.95 

 

 

 
 

Figure 3: Delay Comparison 

Table I and figure 3 shows the computation and comparison of Delay. The computation has been 

drawn by comparing Delay with ANN and Delay with combination of SVM and ANN. Delay 

delineates the time taken by the data to transfer from vehicle to vehicle and from vehicle to RSU. 

Increase in time taken for broadcasting the data results in more accidents.  Number of rounds taken 

for execution is 500 shown in X-axis of the figure and Y-axis shows the obtained values of delay. 

The average value of delay with ANN is 25.96 ms and the average value of delay With ANN and 

SVM is 13.91 ms. So less time has been taken by the proposed approach for transmission of data in 

clustered VANET. 

[5] CONCLUSION 

Vehicular Ad-hoc Network is used to provide communication with strong connectivity among 

vehicles and between vehicles and Road Side Units. As the Indian population is growing day by 

day, numbers of vehicles are also increasing tremendously which leads to more vehicles on road 

and simultaneously accidents are also rising. Neither humans nor vehicles are safe in this present 

scenario. In this paper, an efficient data transmission technique has been lightened that provides 

accurate and on-time delivery of emergency messages among vehicles and between vehicles and 
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Road Side Units about road and traffic conditions that helps in reducing the number of accidents on 

roads. Artificial Intelligence (AI) with combination of Artificial Neural Network (ANN) and 

Support Vector Machine (SVM) is implemented that helps in expedite information transmission in 

clustered VANET. Delay parameter is computed to compare effectiveness of the proposed work. 

The average value of delay with ANN is 25.96 ms and the average value of delay With ANN and 

SVM is 13.91 ms. So, delay has been reduced by using proposed technique. 
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