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(4) The subject of adaptive filters constitute an important part of statistical signal
processing, and have been popular since the early 1960s after they were studied and
developed by (Widrow 1959). In aim of this course is to introduce the mathematical
theory of various realizations of adaptive filters. The adaptive filters depending on
the filter configuration and adaptation algorithm employed for adjusting the
free-parameters (coefficients) of in accordance with the input data, which in reality,
makes the adaptive filter nonlinear. The performance evaluation, in terms of

minimum mean square error, between the estimated and desired signals, numerical

stability, and convergence speed, is emphasized.
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FX n % (Subject/Topics) #ix
1 Background and Review of Adaptive Filters and its Applications
2 Stochastic Processes and Models (1): Partial Characteristics of
Discrete-time Stochastic Processes, Correlation, Power Spectrum and (Chapter 1.1~1.6)
Stochastic Models
3 Stochastic Processes and Models (2): Asymptotic Stationarity of an
Autoregressive Processes, Selecting the Model Order, Transmission of a (Chapterl.7~ 1.20)
Stationary Process Through a Linear Filter.
4 Wiener Filter (1): Linear Optimum Filter, Error-Performance, and Multiple
) (Chapter 2.1~ 2.5)
Regression Model.
5 Wiener Filter (2): Linearly Constrained Minimum-Variance Filter,
) ) (Chapter 2.6~ 2.10)
Generalized Sidelobe Cancellers.
1) Linear Prediction (1): Forward and Backward Prediction, and Prediction
) (Chapter 3.1~ 3.4)
Error Filter.
7 Linear Prediction (2): Lattice Predictor and Joint-Process Estimation. (Chapter 3.6~3.10)
8 Gradient Stochastic Algorithm - Steepest Descent Algorithm. (Chapter 4)
9 Least-Mean-Square (LMS) Algorithm. (Chapter 5)
10 |87 4%
11 Normalized Least-Mean-Square (NLMS) Algorithm (Chapter 6)




12 Method of Least Squares (Chapter 8)
13 Recursive Least-Squares Adaptive Filter (Chapter 9)
14 Kalman Filter (1): Statement of Kalman Filtering Problem, Estimation of
) ) o (Chapter 10)
the State Using the Innovation Process, and Filtering
15 Kalman Filter (2): Kalman Filter as the Unifying Basis for RLS Filters,
) ) (Chapter 10)
Variant of Kalman Filter.
16 Square-Root Adaptive Filters (Chapter 11)
17 Tracking of Time-Varying Systems: Adaptive Array Signal Processing
18 |H*¥#FE
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¥t |Simon Haykin, Adaptive Filter Theory, 4med. 2002, Prentice Hall.
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