Diffusion LMS Over Multitask Networks

ABSTRACT: 

A distributed adaptive algorithm is proposed to solve a node-specific parameter estimation problem where the nodes are interested in estimating parameters that can be of local interest, common interest to a subset of nodes and global interest to the whole network. To address the different node-specific parameter estimation problems, this novel algorithm relies on a diffusion- based implementation of different, yet coupled Least Mean Squares (LMS) algorithms, each associated with the estimation of a specific set of local, common or global parameters. The study of convergence in the mean sense reveals that the proposed algorithm is asymptotically unbiased. Moreover, a spatial-temporal energy conservation relation is provided to evaluate the steady-state performance at each node in the mean-square sense. Finally, the theoretical results and the effectiveness of the proposed technique are validated through computer simulations in the context of cooperative spectrum sensing in Cognitive Radio networks.















EXISTING SYSTEM:
There are several problems in practice that are multitask-oriented in the sense that the optimum parameter vector may not be the same for every node. This brings up the issue of studying the performance of the diffusion LMS algorithm when it is run, either intentionally or unintentionally, in a multitask environment. These observations motivate us to examine the performance of the diffusion LMS strategy when it is run, either intentionally or unintentionally, in a multitask environment. The parameter space is decomposed into two orthogonal subspaces with one of them being common to all nodes.

Disadvantages
· Multitask estimation problem requires cooperation between nodes because non cooperative strategies would lead to local spectral profiles that are subject to hidden node effects.
· The multitask learning problem is relevant in several machine learning formulations.














Proposed System
Propose an unsupervised clustering strategy that allows each node to select, via adaptive adjustments of combination weights, the neighboring nodes with which it can collaborate to estimate a common parameter vector. Many practical problems of interest happen to be multitasking oriented in the sense that there are multiple optimum parameter vectors to be inferred simultaneously. In this paper, we studied the performance of the single-task diffusion LMS algorithm when it is run in a multitask environment. Accurate mean weight behavior model and mean square deviation model were derived. Next, we proposed an unsupervised clustering strategy that allows each node to select the neighboring nodes with which it can collaborate to address a given task. 

Advantages
· It can be observed that diffusion LMS can still be advantageous over non-cooperative LMS if the differences between local optimum weight.
· Users are allowed to detect and occupy temporarily unused spectral bands provided that they do not cause interference to primary users.















SYSTEM SPECIFICATION:
Hardware Requirements:
· System			 : 	Pentium IV 2.4 GHz.
· Hard Disk        	:	 40 GB.
· Floppy Drive		: 	1.44 Mb.
· Monitor		: 	15 VGA Colour.
· Mouse			: 	Two or Three Button Mouse.
· Ram			: 	512 Mb.
Software Requirements
· Front End 		:  	Asp.Net(c#)
· Back End		: 	SQL Server 2005
· Operating System  	:  	Windows XP/07
· IDE			:	Visual Studio 2008, 2010.
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