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Sustainable Wireless Sensor Networks with UAV-Enabled Wireless Power Transfer






ABSTRACT
In this paper, we consider an unmanned aerial vehicle (UAV)-enabled wireless power transfer (WPT) network, where the UAV is responsible for sustaining the network with all devices on the ground. The sustainable charge process operates periodically, i.e., in each working period, the UAV flies from and back to a landing position. The initial remaining energy in the batteries and battery storage limits are considered in this study. We assume only the initial remaining network lifetime (RNL) known and no further lifetime updates available, and provide a sustainable design aiming at minimizing the average UAV consumed power while sustaining the network including all devices. We formulate the problem via determining the UAV trajectory and lengths of working period and charging phase, and introduce an iterative algorithm for an efficient solution. The repeats of designed working period are proved to guarantee the sustentation of the whole network. Moreover, when UAV behaves the same in all working periods, the obtained solution is strongly influenced by the initial RNL. To get rid of this influence, we further propose a second approach, namely a transition-based sustainable design, in which a transition state is introduced for improving the RNL, and the UAV updates its behaviour in each working period. The convergence and limit of this transition approach are addressed. After transitions, the network shifts to a steady state, and operates periodically as in the first design. Finally, through simulations, we validate the sustaining performance of both designs and the performance improvement via the transition approach.




        	








                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The multi-UAV aided wireless power and information transfer is a hybrid dynamic system, where the power transfer is continuous, and the information collection can be regarded as a discrete event due to its instantaneous completion. 
· Although existing studies have made many achievements from the perspectives of charging time, data transmission delay, network utility, etc., more work is still needed, as the mobility and communication performance of mobile charging vehicles are affected by terrain and other factors, while UAV assisted charging is rarely limited.
· Moreover, the dynamic process triggered by the transition is not affected by the system parameters and network topology. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In this regard, how to maintain the sustainable operation of these lowpower devices is becoming a more practically important as well as challenging problem to tackle.
· We first use a toy example with one single GD to show the benefit of trajectory design, and then present a generic utility maximization problem to maximize the energy amounts transferred to multiple GDs in a fair manner subject to practical UAV flight constraints. 
· We formulate a generic trajectory optimization problem for the single-UAV-enabled WPT system as follows by taking into account practical UAV flight constraints. 
· It is worth noticing that the trajectory optimization problem (P1) for the singleUAV-enabled WPT is different from that for the UAV-enabled multiuser wireless communications.
2.2. PROPOSED SYSTEM 
· In UAV-assisted RFET, RF transmitter is mounted on UAV, and path planning can be automated, as suggested by the proposed algorithm. 
· Through system simulations it is demonstrated that, in a generalized setting, the charging sequence offered by the proposed variants perform increasingly better in comparison to the state-of-the-art TSP approach.
· Treating mobility as boon, the concept of mobile base station was proposed to prolong the lifetime of sensor networks.
· To overcome the battery replacement issue, energy harvesting from several ambient sources, such as solar, vibration, piezoelectric, and ambient RF, were proposed. 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· We investigate the UAV trajectory design jointly with communication/computation resource allocations to optimize the system performance, subject to the energy availability constraints at GDs. 
· To fully reap the benefits of UAV-enabled WPT, how to properly design the UAV trajectories to maximize the energy transfer performance is a new and challenging problem to tackle innovatively.
· To tackle the above challenges, there have been a handful of prior works in the literature that investigated the trajectory design for enhancing the energy transfer performance for UAV-enabled WPT when there is only one single UAV.
· These problems are all challenging to solve, for which the performance-complexity trade off should be considered properly. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Optimal energy allocation for wireless communications with energy harvesting constraints
	C. K. Ho and R. Zhang, 
	We consider the use of energy harvesters, in place of conventional batteries with fixed energy storage, for point-to-point wireless communications.

	A general utility optimization framework for energy-harvesting-based wireless communications
	H. Li, J. Xu, R. Zhang, and S. Cui, 
	Building on existing works, in this article, we develop a general optimization framework to maximize the utility of EH wireless communication systems.

	Wireless powered communication: Opportunities and challenges
	S. Bi, C. K. Ho, and R. Zhang, 
	The performance of wireless communication is fundamentally constrained by the limited battery life of wireless devices, whose operations are frequently disrupted due to the need of manual battery replacement/recharging.

	A general design framework for MIMO wireless energy transfer with limited feedback
	J. Xu and R. Zhang, 
	The multi-antenna or multiple-input multiple-output (MIMO) technique can significantly improve the efficiency of radio frequency (RF) signal enabled wireless energy transfer (WET).




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 provided a tutorial overview on UAV-enabled WPT as well as its various applications and extensions, by focusing on how to exploit the UAV mobility to enhance the system performance. First, in the single-UAV-enabled WPT case, we presented a trajectory design framework to fairly maximize the harvested energy at multiple GDs, which consists of three main approaches, namely multi-location hovering, successive-hover-and-fly, and timequantization-based optimization. Next, we extended the trajectory design framework to the multi-UAV-enabled WPT case based on the schemes of UAV swarming and GD clustering, respectively. Then, we considered the UAV-enabled WPCN and wireless powered MEC, in which the trajectory design framework is investigated jointly with the resource allocations to improve communication/computation performance. Furthermore, open problems and promising research directions in UAV-enabled WPT were presented to inspire future exploration. 
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