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Automated Alignment with Respect to a Moving Inductive Wireless Charger







ABSTRACT
Wireless charging is an attractive technology that often promises increased mobility for electrical devices. However, commonly-available wireless charging systems are generally intolerant to misalignment between the charger and the receiving device due to the need for inductive coupling between the two, defeating the promise of mobility. Many techniques have been studied to address this issue, including improved electrical circuits, novel charger coil designs, and the use of sensors for detecting misalignment. In this paper, a new arrangement of sensing coils is used to detect lateral misalignment between a moving wireless charger and a mobile robot. Data from the sensing coils are used in a dual-loop control of the robot. The inner loop controls the robot velocities and consists of a linear quadratic regulator with integral action. The outer loop provides reference velocities to the inner loop based on the readings of the sensing coils. Using this method, an experimental mobile robot maintains alignment within 2 cm with respect to a 5-W wireless charger that moves up to 0.145 m/s. This automated alignment method is a low-cost solution that enables mobile systems, such as autonomous vehicles, to wirelessly charge while the charger is moving.

                        
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The magnetic alignment approach uses the existing coil and frequency tracking control electronics of wireless chargers to detect the distance between the two coils while using 4 small auxiliary coils for direction and fine adjustment, leading to a cost effective detection method for coil alignment in electric vehicle wireless charging (EVWC). 
· It uses the existing coil to generate a weak magnetic field that is detected by magnetic sensors installed on the secondary side.
· The system utilizes the existing charging facility to generate a magnetic field and sense the relative distance between the two coil centers.
· A magnetic alignment system using existing charging electronics demonstrates that it can be a practical approach to address the misalignment issues in wireless EV charging.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· We develop a conditional gradient descent method to solve the problem, which performs gradient descent (or conditional gradient descent on the boundary of the search space) and projects out-of-boundary points back into the space.
· The key idea is that we propose to convert the nonconvex misalignment estimation problem to a problem with a convex objective of estimating the actual distances between the sensors.
· Another key aspect is to convert the nonconvex misalignment estimation to a more tractable problem with a convex objective.
· We develop a search algorithm to solve the problem (4), where we perform gradient descent (or sometimes conditional gradient descent, e.g., on the boundary of S), and then project the out-of-boundary points back into S. 
2.2. PROPOSED SYSTEM 
· The switching frequency is assumed as 20 kHz which is the proposed switching frequency of the wireless EV charger.
· The charging facility reads the vehicle height and then calibrates and chooses the appropriate built-in data array for matching purposes.
· The distance between the two coils is transmitted to the user immediately for navigation purposes. 
· The four auxiliary coils provide direction information and help the driver adjust the vehicle to ensure good alignment.
· Wireless charging is a competitive option to overcome the inconvenience of plug-in EV charging and the relatively low energy density stored in batteries by opportunity charging.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In this paper, we consider a circular topology of magnetic core, because it is tolerant to angular misalignment and can also achieve high efficiency.
· Inductive charging can provide a high power transfer efficiency of over 90% , and will be crucial to autonomous EVs.
· Caused by an imprecise positioning manoeuvre or uneven ground surfaces, misalignments could significantly degrade the power transfer efficiency. 
· The focus of this paper is the coil alignment, which is crucial to the power transfer efficiency.
· In this sense, the coil alignment is important for any charging mode or current/voltage control mechanism, and can help improve the power transfer efficiency of the mode or mechanism. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Bumpy road to EV 2020
	R. Johnson, 
	They are entering a critical phase, because the timing and costs of adapting to a large variety of specific market contexts, notably regulations, can be challenging and the end of diesel is arriving faster than expected.

	Next-generation lithium batteries step forward
	S. Ashley, 
	Likely developments awaiting the science and technology of next-generation lithium batteries form the focus of this article.

	Standardization roadmap for electric vehicles, version 1.0
	ANSI, 
	The American National Standards Institute (ANSI) announced the publication of Standardization Roadmap for Electric Vehicles?Version 2.0, developed by its Electric Vehicles Standards Panel (EVSP).

	A review on inductive charging for electric vehicles
	H. Wu, A. Gilchrist, K. Sealy, P. Israelsen, and J. Muhs, 
	The scarce supply of fossil fuel in the mere future has driven the development of electric vehicles (EV) worldwide.



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:
   In this paper, we proposed a new EV charger–battery alignment approach, which is able to achieve high alignment accuracy. Our key contributions include converting the originally intractable nonconvex misalignment estimation to a new tractable problem with a convex objective, and developing a new estimation algorithm to recursively solve the problem and mitigate large distance measurement errors. Extensive simulations and proof-of-concept experiments show that our scheme can achieve over 92% efficiency in 90% of the alignment operations. The proposed scheme is also tolerant to correlated distance measurement errors. In contrast, the prior art is susceptible to the error correlation, resulting in a significant efficiency degradation of 18.5%. 
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