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Abstract— We propose a roadside unit (RSU) cloud, a vehicular cloud, as the operational backbone of the vehicle grid in 
the Internet of Vehicles (IoV) with the integration of sensors and microcontrollers in the vehicles and fixed roadside 
infrastructure to form an intelligent vehicle grid to cooperatively increase traffic flow and road safety. In this paper, we 
propose a novel vehicular cloud architecture called RSU cloud, which consists of traditional RSUs and specialized 
microscale datacenters. The RSU cloud hosts services to meet frequently changing demands from the vehicle grid. The 
novelty of our RSU cloud architecture lies in benefiting from the flexibility and deep programmability offered in software-
defined networking (SDN). In SDN, there are two communication planes, the physical data plane and an abstracted control 
plane. This decoupling of control and data planes enables the flexibility and programmability of the SDN. 
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1.INTRODUCTION 
 
The main aim of this project is to develop an Internet 
of Vehicles (IOV). In the IoV, the integration of 
sensors and microcontrollers in the vehicles and fixed 
roadside infrastructure form an intelligent vehicle 
grid to cooperatively increase traffic flow and road 
safety. The Internet of Things (IoT), also called 
Internet of Everything or Network of Everything is 
the network of physical objects or things embedded 
with electronics, software, sensors, and connectivity 
to enable objects to exchange data with the 
production, operator and/or other connected devices 
based on the infrastructure of International 
Telecommunication Union's Global Standards 
Initiative. The Internet of Things allows objects to be 
sensed and controlled remotely across existing 
network infrastructure, creating opportunities for 
more direct integration between the physical world 
and computer-based systems, and resulting in 
improved efficiency, accuracy and economic benefit. 
Each thing is uniquely identifiable through its 
embedded computing system but is able to 
interoperate within the existing Internet 
infrastructure. Experts estimate that the IoT will 
consist of almost 50 billion objects by 2020. 
 
2. RELATED WORK 
 
Mario Gerla and Eun-Kyu Lee propose[1] the 
evolution from Intelligent Vehicle Grid to 
Autonomous, Internet-connected Vehicles, and 
Vehicular Cloud. Recent advances in 
communications, controls and embedded systems 
have changed this model, paving the way to the 
Intelligent Vehicle Grid. The next step in this 
evolution is just around the corner: the Internet of 
Autonomous Vehicles. Pioneered by the Google car, 
the Internet of Vehicles will be a distributed transport 
fabric capable to make its own decisions about 

driving customers to their destinations. Like other 
important instantiations of the Internet of Things 
(e.g., the smart building), the Internet of Vehicles will 
have communications, storage, intelligence, and 
learning capabilities to anticipate the customers’ 
intentions. The concept that will help transition to the 
 
Internet of Vehicles is the Vehicular Cloud, the 
equivalent of Internet cloud for vehicles, providing all 
the services required by the autonomous vehicles. 
Euisin Lee, Eun-Kyu Lee, Soon Y. Oh, and Mario 
Gerla propose [2] how VANET evolves with two 
emerging paradigms - Vehicular Cloud Computing 
and Information Centric Networking. VCC brings the 
mobile cloud model to vehicular networks and thus 
changes the way of network service provisioning, 
whereas ICN changes the notion of data routing and 
dissemination. They envision a new vehicular 
networking system, Vehicular Cloud Networking, on 
top of them. The article scrutinizes its architecture 
and operations and discusses its design 
principles.Monica Mandal ,Chaitrali Landge 
,Pramila Gaikwad ,Uma Nagaraj,Ashwini Abhale 
[3] compare many research papers on VANET, cloud 
computing and vehicular cloud. By analyzing their 
limitations, challenges and objectives ,beneficial 
information on vehicular cloud are obtained. Also, 
the services which are provided by VC and their 
security and privacy issues when it stored on cloud 
are discussed in detail. C Shravanthi, Dr. H S 
Guruprasad[4] propose the implementation of EMAP 
in cloud to enhance the computational efficiency and 
also to reduce the cost, communication, storage and 
maintenance overheads. The proposed VuC (VANET 
using Cloud) which uses Expedite Message 
Authentication Protocol (EMAP) assures secure 
communication among the vehicles. The concept of 
cloud computing used in VuC effectively increases 
the computational efficiency. EMAP efficiently 
reduces the message loss ratio by using the Certificate 
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Revocation List. Also the proposed system could be 
implemented to retrieve the other type of files such as 
image, video, audio. Rasheed Hussain and Heekuck 
Oh Propose [5] CaaS (Cooperation as a Service) 
architecture for VANET clouds. Highly mobile 
vehicular nodes share their coarse-grained MVs 
(Mobility Vectors) with cloud infrastructure through 
the stationary or mobile GTs (Gateway Terminals). 
Cloud, after processing and constructing fine grained 
traffic information and warning messages based on 
the physical segments of the road, sends it back to the 
subscriber vehicles through GTs in the respective 
road segments. The proposed scheme preserves 
conditional privacy and other security parameters 
such as authentication, integrity, and non-
frameability. Moreover, the proposed scheme is 
significant from a number of perspectives including 
NLoS (Non Line-of-Sight) issues, effective 
transmission range, and construction of extended 
traffic view. The current solutions suffer from the 
aforementioned issues due to lack of LoS, height of 
vehicles, and obstacles parameters in the simulation 
tools. Besides, cloud is known to offer unlimited 
resources that could be used in virtually every 
domain. Additionally, the data generated from 
vehicles (for instance, according to the DSRC 
standard, beacons are generated in order of 
milliseconds) can be referred to as big data with 
respect to the computing power of the individual 
vehicles. 
 
III. PROPOSED SYSTEM 
 
In this paper, we propose a novel vehicular cloud 
architecture called RSU cloud, which consists of 
traditional RSUs and specialized microscale 
datacenters. The RSU cloud hosts services to meet 
frequently changing demands from the vehicle grid. 
The novelty of our RSU cloud architecture lies in 
benefiting from the flexibility and deep 
programmability offered in software-defined 
networking (SDN). In SDN, there are two 
communication planes, the physical data plane and an 
abstracted control plane. This decoupling of control 
and data planes enables the flexibility and 
programmability of the SDN. In the RSU clouds, 
virtualization via virtual machines (VMs) and SDN is 
employed to dynamically instantiate, migrate, and/or 
replicate services and dynamically reconfigure data 
forwarding rules in the network to meet the 
frequently changing service demands. 
The scope of this paper and our contributions are as 
follows: 
 
1) Provide the architecture for the RSU cloud and its 

micro datacenters;  
2) Present the network reconfiguration overhead 
analysis by emulating an Open Flow-enabled SDN in 
Mininet.  
3) Define the RSU cloud resource management 

(CRM) multiobjective Integer Linear Programming 
(ILP) model and systematically solve it to achieve a 
Pareto optimal frontier (POF) of solutions;  
4) design an efficient heuristic for RSU CRM;  
5) Use the Markov decision process (MDP) and 
reinforcement learning to select a Pareto optimal 
solution, which minimizes the costly service 
migrations over the long term.  
 
3.1. Flowchart For Overall System Architecture 
We propose a system with following advancements: 
 

 The deep programmability of SDN to 
dynamically reconfigure the services hosted 
in the network and their data forwarding 
information to efficiently serve the 
underlying demand from the vehicle grid. 

 Reconfiguration of network which takes 
more cost has been modified.  

 

 
Figure 1 : System Architecture 

 
IV. IMPLEMENTATION 
 
The proposed architecture is implemented using Java 
Programming Language,Apache Tomcat Server 6.0, 
Oracle database,MATLAB 7.6.0 (R2008a) and 
MySql 5.0. 
 
Communication from OBU to RSU-Cloud module :A 
mandatory registration is done for the drivers.The 
cloud keeps track of the drivers and constantly 
obtains details like seat belt status,driver stability 
status(alcoholic or not) and the current location 
status. 
 
Vehicles Mining Services module: Here ,the mining 
algorithm is used to quickly detect dangerous road 
situations, issue early warning messages, and assist 
drivers to make informed decisions to prevent 
accidents. The drivers are comforted with routes of 
their choice like safest path, fastest path and a 
comfortable path. 
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Requesting Services to RSU-Cloud module: The OBU 
can request RSU-cloud for number of services. Here 
user requests cloud for number of hotels, hospitals, 
petrol bunks, alcoholic drivers travelled and non 
alcoholic drivers travelled etc. 
 
Based on the user request, RSU cloud will respond to 
OBU’s. 
 
Intelligent Parking RSU-Cloud Service module: 
Background Subtraction is a computational vision 
process of extracting foreground objects in a 
particular scene. Decision Process deals with the the 
Car Parking Area.It means it is defined as 
 
“Occupancy” for the car parking space that is not free 
and “Vacancy” if it is vacant. This decision is 
updated to server . The Android application collects 
all information from server through web server, and it 
calculates total number of slots, engaged and free 
slots. It shows graphical view for engaged and free 
slots via app. 
 
V. EXPERIMENTS AND RESULTS 
 

 
Figure 2 : The Registration page as it appears (Module 1) 

 

 
Figure 3 : The Path Mining as it appears (Module 2) 

 

 
Figure 4 : User requests services from cloud (Module 3) 

 

 
Figure 5 : Intelligent Parking (Module 4) 

 
CONCLUSION 
 
Thus, we designed and developed the IoV and 
integration of sensors and microcontrollers in the 
vehicles and fixed roadside infrastructure to form an 
intelligent vehicle grid in order to cooperatively 
increase traffic flow and road safety . 
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