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Robust Linear Transceiver Designs for Vector Parameter Estimation in MIMO Wireless Sensor Networks under CSI Uncertainty





ABSTRACT
This work conceives the robust linear transceivers for the estimation of an unknown vector parameter in a coherent multiple access channel (MAC)-based multiple-input multiple-output (MIMO) multi-sensor network under imperfect channel state information (CSI) at the fusion center (FC). Both the popular stochastic (S-) and norm ball CSI uncertainty (N-CSIU) models are considered for robust design. The proposed techniques are based on two design criterion, the first being, minimizing the mean squared error (MSE) of the estimate at the FC subject to total network power or individual sensor power constraints. Second, minimizing the total power consumption in the network while meeting a predefined level of MSE performance. Furthermore, the framework for precoder and combiner optimization is based on results from majorization theory, which leads to non-iterative closed-form solutions for the transceivers. While the most general scenario with correlated parameters and arbitrary observation SNR is considered to begin with, scenarios with uncorrelated parameters and high observation SNR are also considered as special cases, which makes the analysis comprehensive. Simulation results are presented to demonstrate the efficacy of the proposed schemes.

                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· We demonstrate our methodology using simulated data, and illustrate the convergence and existence of our solution over different parameter settings. 
· This suggests that the robust solution presented here has improved power efficiency with the existence solutions of multiuser beam forming with non-perfect CSI.
· The existence and convergence of our methodology using different system parameters.
· A novel procedure for the design of beamforming vectors in multicell, multigroup, multicasting CRN with non-perfect CSI for both the secondary user network and interference power network. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The framework considers the design problem where the imperfect CSI consists of the channel mean and covariance matrix or, equivalently, the channel estimate and the estimation error covariance matrix. 
· The framework developed in the paper for the linear MIMO transceiver design problem is based on majorization theory.
· The whole optimization problem is reduced to a power allocation problem, which depends on the specific cost function.
· In addition to the design problem, which minimizes a cost function of the MSEs with a total transmit power constraint, it is also possible to consider the dual problem that minimizes the total transmit power with a global performance constraint. 
2.2. PROPOSED SYSTEM 
· Our proposed solution is more power efficient than the sub-optimal solution proposed in, while the non-robust solution has the best power performance among the three solutions. 
· We presented an extensive computational simulation, demonstrating the superior performance of our approach when compared to a non-robust solution that does not account for uncertainty, and a sub-optimal approach proposed.
· All of the solutions proposed by these authors use semidefinite relaxation(SDR). 
· Two types of solution are proposed for finding the beamforming vectors: the sub-optimal solution and the robust solution.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· If one has to guarantee certain performance or outage for all the channel realizations, worst case designs or certainty-equivalent margins should be used.
· Such imperfections and taking them into account in the transceiver design, a robust high performance link can be achieved.
· The best spectral efficiency and/or performance is obviously achieved when perfect CSI is available at both sides of the link.
· In a scalar channel, the performance is typically measured in terms of SNR, BER, or MSE.
· In contrast to the perfect CSI case where an arbitrary increasing function of the instantaneous MSEs is considered, the average system performance should be considered. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	On limits of wireless communications in a fading environment when using multiple antennas
	G. J. Foschini and M. J. Gans, 
	We investigate the case of independent Rayleigh faded paths between antenna elements and find that with high probability extraordinary capacity is available.

	Optimal designs for space-time linear precoders and decoders
	A. Scaglione, P. Stoica, S. Barbarossa, G. B. Giannakis, and H. Sampath, 
	We introduce a new paradigm for the design of transmitter space-time coding that we refer to as linear precoding.

	Joint Tx-Rx beamforming design for multicarrier MIMO channels: A unified framework for convex optimization
	D. P. Palomar, J. M. Cioffi, and M. A. Lagunas, 
	We propose two multilevel water-filling practical solutions that perform very close to the optimal in terms of average BER with a low implementation complexity.

	Optimal and suboptimal transmit beamforming
	M. Bengtsson and B. Ottersten, 
	 A high signal power is achieved by transmitting the same data signal from all antennas, but with different amplitudes and phases, such that the signal components add coherently at the user.



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:
    We have addressed the robust design problem of linear transceivers for MIMO channels based on a general cost function of the average MSEs, for the cases of i) imperfect CSIR and imperfect CSIT, and ii) perfect CSIR and imperfect CSIT. The proposed framework solves the design problem when the CSI takes the form of a channel mean and a channel covariance matrix. In particular, a lower bound of the average MSE matrix is explored for the design when only the CSIT is imperfect. The resulting designs exhibit a similar structure as in the case of perfect CSI, which can be readily solved by convex optimization approaches in practice. Therefore, linear MIMO transceiver designs with general cost functions of the MSEs or average MSEs can be solved with a unified framework, even for different CSI conditions. By Taylor approximations, it is also possible to extend the proposed designs to the robust design problem based on the expected value of general functions of the instantaneous MSEs. Promising gains compared to simple nonrobust designs are confirmed with numerical examples. 
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