M.Tech. (DECS) II Semester
13EC1204-ADAPTIVE SIGNAL PROCESSING

                                                                                                          Credits: 4

Hours /week: 4 Hrs



                                     Sessional Marks: 40

Univ.Exam.Duration: 3Hrs 



          Univ.Examination.Marks: 60

UNIT I

INTRODUCTION TO ADAPTIVE SYSTEMS: Definitions, Characteristics, Applications, Example of an Adaptive System. The Adaptive Linear Combiner - Description, Weight Vectors, Desired Response Performance function, Gradient & Mean Square Error.

UNIT II

DEVELOPMENT OF ADAPTIVE FILTER THEORY AND SEARCHING METHODS :Introduction to Filtering, Smoothing and Prediction, Linear Optimum Filtering, Problem statement, Principle of Orthogonality - Minimum Mean Square Error, Wiener- Hopf equations, Error Performance - Minimum Mean Square Error. Methods & Ideas of Gradient Search methods, Gradient Searching Algorithm & its Solution, Stability & Rate of convergence - Learning Curves.

UNIT III

STEEPEST DESCENT ALGORITHMS, EIGEN VALUES AND VECTORS: Gradient Search by Newton’s Method, Method of Steepest Descent, Comparison of Learning Curves. Eigen Value Problem, Properties of Eigen values and Eigen vectors, Eigen Filters, Eigen Value computations.

UNIT IV

LMS ALGORITHM & APPLICATIONS: Overview - LMS Adaptation algorithms, Stability & Performance analysis of LMS Algorithms - LMS Gradient & Stochastic algorithms, Convergence of LMS algorithm. Applications: Noise cancellation, Cancellation of Echoes in long distance telephone circuits.

UNIT-V

RLS ALGORITHM & KALMAN FILTERING:  Matrix Inversion lemma, Exponentially weighted recursive least square algorithm, update recursion for the sum of weighted error squares, convergence analysis of RLS Algorithm, Application of RLS algorithm on Adaptive Equalization. Introduction, Recursive Mean Square Estimation Random variables, Statement of Kalman filtering problem, Filtering, Initial conditions, Variants of Kalman filtering, Extend Kalman filtering.

TEXT BOOKS:

1. Adaptive Signal Processing - Bernard Widrow, Samuel D.Strearns, 2005, PE.

2. Adaptive Filter Theory - Simon Haykin-, 4 ed., 2002, PE Asia.

REFERENCE BOOKS:

1. Optimum signal processing: An introduction - Sophocles. J. Orfamadis, 2 ed., 1988, McGraw-Hill, New york
2. Adaptive signal processing-Theory and Applications, S.Thomas Alexander, 1986, Springer-Verilog.

