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Distributed Adaptive Signal Estimation in Wireless Sensor Networks with Partial Prior Knowledge of the Desired Sources Steering Matrix





ABSTRACT
In the past two decades, wireless sensor networks (WSNs) and their applications have been the topic of many studies. Different multi-sensor nodes are used to collect, process and distribute data over wireless links to perform different tasks such as smart detection, target tracking, node localization, etc. In this article, the problem of distributed adaptive estimation of node-specific signals for signal enhancement or noise reduction is addressed. First the centralized rank R generalized eigenvalue decomposition (GEVD) based multichannel Wiener filter (MWF) with prior knowledge for node-specific signal estimation in a WSN is introduced, where (some of) the nodes have partial prior knowledge of the desired sources steering matrix. A distributed adaptive estimation algorithm for a fully-connected WSN is then proposed demonstrating that this MWF can be obtained by letting the nodes work on compressed (i.e. reduced-dimensional) sensor signals compared to the centralized algorithm. The distributed algorithm can be used in applications such as speech enhancement in a wireless acoustic sensor network (WASN), where (some of) the nodes have prior knowledge on the location of the desired speech sources and on their local microphone array geometry or have access to clean noise reference signals. Foundations for a proof of convergence using a Lagrangian framework, are given, since convergence is observed in batch-mode simulations. Finally, numerical simulation results are provided for a speech enhancement scenario.        
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The sensor nodes may be deployed over an area where a large number of communication transmission multipaths exist due to the presence of man-made structures or natural obstacles.
· Various adaptive algorithms exist, such as the least mean squares (LMS), recursive least squares (RLS) and constant modulus algorithm (CMA).
· Some of the location discovery techniques that can be used to determine the locations of the sensor nodes, assuming that one or more beacon nodes exist.
· A basic two-input-two-output narrowband MIMO system where four transmission paths exist between the transmitter and the receiver antenna arrays.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The problem formulation and the centralized approach to the node specific signal estimation problem with prior knowledge.
· These differences make the task of distributed beamforming using sensor clusters a challenging problem compared to that of conventional arrays, yet the benefits derived from the higher signal-to-noise ratio (and capacity) gains due to beamforming are significant
· In order to address these issues, a simulation model was developed and implemented in the MATLAB programming language, and the results of the simulation are presented
· The main issues in the hierarchical arrangement include how to select the primary node and organize the cluster. 
2.2. PROPOSED SYSTEM 
· A distributed beamforming approach was proposed whereby the sensor nodes are grouped into clusters and their transmission are coordinated in order to form a distributed antenna array that directs a beam towards the UAV.
· Some of the common clustering algorithms that researchers have proposed to address these issues. 
· Several approaches have been proposed to track the AOA of moving targets using passive arrays.
· Another approach proposed by uses a maximum likelihood algorithm while that proposed by uses a recursive tracking algorithm that uses the AOA estimates from the most recent array data to update the existing one.


2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· This generally leads to superior estimation performance compared to that of the stand-alone estimation, where each node uses only local sensor signals.
· The goal for every node is to obtain the same performance as if all the sensor signals were collected in a fusion center (FC), but in a distributed fashion while minimizing the local computations and communication with the other nodes.
· The algorithms in exploit this common signal subspace, to significantly compress the sensor signals that are communicated between the nodes, without compromising performance.
· However in low SNR scenarios, this might result in a poor estimation of the signal correlation matrix, deteriorating the node-specific signal estimation performance. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Instrumenting the world with wireless sensor networks
	D. Estrin, L. Girod, G. Pottie, and M. Srivastava, 
	Pervasive micro-sensing and actuation may revolutionize the way in which we understand and manage complex physical systems: from airplane wings to complex ecosystems.

	Incremental adaptive strategies over distributed networks
	C. G. Lopes and A. H. Sayed, 
	The proposed scheme addresses the problem of linear estimation in a cooperative fashion, in which nodes equipped with local computing abilities derive local estimates and share them with their predefined neighbors. 

	Distributed estimation using reduced-dimensionality sensor observations
	I. D. Schizas, G. B. Giannakis, and Z. Luo, 
	A central processor utilizes the received sensor data to obtain a linear estimate of the desired signal.

	GEVD-based low-rank approximation for distributed adaptive node-specific signal estimation in wireless sensor networks
	A. Hassani, A. Bertrand, and M. Moonen, 
	In this paper, we address the problem of distributed adaptive estimation of node-specific signals for signal enhancement or noise reduction in wireless sensor networks with multi-sensor nodes.






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, the centralized PK-GEVD-MWF has been derived as an extension to the centralized GEVD-based MWF by introducing partial prior knowledge of the desired source steering vector. Also a distributed round-robin algorithm has been presented to show that the output of this filter can be computed in a fully-connected WSN in a distributed way. Instead of communicating all the sensor signals, each node communicates a compressed version of its sensor signals, reducing the communication and computational cost, compared to the centralized approach. The algorithm has been validated by means of numerical simulations. 
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