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A Taxonomy and Survey of Edge Cloud Computing for Intelligent Transportation Systems and Connected Vehicles






ABSTRACT
Recent advances in smart connected vehicles and Intelligent Transportation Systems (ITS) are based upon the capture and processing of large amounts of sensor data. Modern vehicles contain many internal sensors to monitor a wide range of mechanical and electrical systems and the move to semi-autonomous vehicles adds outward looking sensors such as cameras, lidar, and radar. ITS is starting to connect existing sensors such as road cameras, traffic density sensors, traffic speed sensors, emergency vehicle, and public transport transponders. This disparate range of data is then processed to produce a fused situation awareness of the road network and used to provide real-time management, with much of the decision making automated. Road networks have quiet periods followed by peak traffic periods and cloud computing can provide a good solution for dealing with peaks by providing offloading of processing and scaling-up as required, but in some situations latency to traditional cloud data centres is too high or bandwidth is too constrained. Cloud computing at the edge of the network, close to the vehicle and ITS sensor, can provide a solution for latency and bandwidth constraints but the high mobility of vehicles and heterogeneity of infrastructure still needs to be addressed. This paper surveys the literature for cloud computing use with ITS and connected vehicles and provides taxonomies for that plus their use cases. We finish by identifying where further research is needed in order to enable vehicles and ITS to use edge cloud computing in a fully managed and automated way. We surveyed 496 papers covering a seven-year timespan with the first paper appearing in 2013 and ending at the conclusion of 2019.




        	








                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The work in gives a comprehensive overview of existing research developments in MEC along with advantages, architectures and applications.
· The existing research models in VEC, which are related to computation offloading, content caching, data management, flexible network management as well as security and privacy are summarized, respectively. 
· Because of the self-interested characteristic, existing entities in the network are unwilling to contribute their available resources freely to others.
· In vehicular networks, especially urban vehicular environments, there exist many obstacles, e.g., trees, buildings, which may hinder the success of data transmission.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This paper presents the current state of research in ITS and highlights security and privacy issues in current deployments.
· We examine ITS from a systemwide perspective and discuss long-term security and privacy issues that may arise as the field of ITS continues to grow. 
· we provide a framework for classification of various security and privacy issues that exist currently in ITS, as well as those that may arise during the research and development of new ITS technologies. 
· Understanding such complex dynamics and controlling emergent behaviors of ITS from a security standpoint is of paramount importance, since in such systems, local failures may give rise to cascades of failures, escalating the problem to the entire system.
2.2. PROPOSED SYSTEM 
· The work in targets the exploitation of ample computation resources on vehicles as well as the improvement of QoS by the proposed learning-based task replication scheme. 
· This proposed solution not only allows vehicles to select their preferable edge servers based on their requirements but also accounts for the mobility of vehicles.
· In this proposed scheme, two metrics of Load Utilization Ratio (LUR) and Query to Connectivity Ratio (QCR) are designed to maintain the QoS.
· A multicast data dissemination protocol is proposed in  to reduce the energy consumption with the constraints of bandwidth and deadline.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Intelligent Transportation Systems (ITS) aim at integrating sensing, control, analysis, and communication technologies into travel infrastructure and transportation to improve mobility, comfort, safety, and efficiency.
· The ITS has the potential to create a more efficient, safer, and enjoyable experience for travelers all over the world.
· While these IoT devices are simple and serve their intended purpose in a very economical and efficient way, these devices struggle to implement basic security and privacy standards due to resource constraints.
· Managing these dynamic preferences in an efficient and transparent manner is critical to providing adaptive, resilient, and effective ITS solutions. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Transportation Systems With Connected and Non-Connected Vehicles: Optimal Traffic Control
	S. de Luca, R. D. Pace, A. D. Febbraro, and N. Sacco, 
	The paper aims to develop a consistent framework for traffic management allowing for the joint optimisation of connected vehicle paths and departure times and of signal control. 

	A Road Network Connectivity Aware Routing Protocol for Vehicular Ad Hoc Networks
	H. Qin and C. Yu, 
	The protocol uses the unicast packets to gather the traffic flow information then selects the next forwarding section according to the macroscopic greedy selection strategy. 

	Introduction to Intelligent Transportation Systems
	M. Alam, J. Ferreira, and J. Fonseca, 
	Transportation systems are very important in modern life; therefore, massive research efforts has been devoted to this field of study in the recent past.

	Safety Assessment and Design of Dependable Cybercars: For today and the future
	A. Munir, 
	This article aims to provide a concise discussion on safety assessment and design of dependable cybercars considering the current state-of-the-art and future perspectives.






2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   

2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard


2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005














CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
     Although burgeoning revolution of Intelligent Transportation Systems (ITS) presents a myriad of benefits, such as increased comfort and safety, increased energy efficiency, reduced pollution, reduced noise, and reduced traffic congestion, it also poses serious security and privacy issues if not accounted for in the design of ITS. It is imperative that security and privacy be considered in the design of individual ITS agents as well as overall ITS in order to maintain a safe and secure ITS. This paper has provided a comprehensive classification of security and privacy vulnerabilities in ITS. Furthermore, we have identified challenges in addressing security and privacy issues in ITS. The mitigation techniques presented in this paper can help in alleviating security and privacy vulnerabilities of ITS. Finally, we have identified future research directions to help researchers and engineers design safer, secure, and privacy-preserving ITS. 
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