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Learning Objectives

This course covers various aspects of adaptive filter theory along with
applications in modern communication system design for channel equalization,
echo cancellation, active noise control and feedback reduction which are prime
focus of signal processing industries all over the world.

Learning Outcomes

 Solving industry relevant problems which will motivate them for further
research in the field of signal processing and communication.

 The design aspect of adaptive filter will help them to realize the filter
design applying the previously studied signal & systems. Hence, it will
increase their interest on application based studies.

Course Contents
(with approximate
breakup of hours for
lecture/tutorial)

Background and preview: Brief background of modern signal analysis and
representation techniques, the filtering problem, analog vs. digital filters, linear
filter structures, strict sense and wide sense stationary process, spectrum
analysis, and noise signal characterization.

(12L+3T)
Statistical signal processing: Practical characterization of stochastic process,
MMSE estimators, mean ergodic theorem, correlation matrix, Autoregressive (AR),
Moving Average (MA) and ARMA stochastic models,�Wold’s Decomposition, linear
optimum filtering, and Wiener-Hopf equation.
(12L+4T)

Adaptive filtering algorithms: Wiener filter design and analysis, characteristics
of adaptive algorithms, Gradient search/Newton’s algorithm, Steepest descent
algorithm, Least Mean Square (LMS) algorithm, Normalized LMS algorithm,
Filtered-X LMS algorithm, last square methods and Recursive Least Square
algorithm.

(10L+4T)
Applications: Acoustic echo cancellation, active noise cancellation, adaptive
channel equalization for addressing inter symbol interference, and adaptive
feedback cancellation.

(8L+3T)

Text Books

1. Simon Haykin, Adaptive Filter Theory, Pearson Education, Fourth Edition,
2011.

2. B. Widrow, S.D. Strearns, Adaptive Signal Processing,
Pearson, 2012.

3. A. H. Sayed, Adaptive Filters, Wiley, NJ, 2008.

Reference Books

1. Monson H. Hayes, Statistical Digital Signal Processing and Modeling,
Wiley-India, 2008.

2. D. Manolakis, M. Ingle, S. Kogon, Statistical and Adaptive Signal
Processing, McGraw-Hill, 2000.
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