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Course 
Code Course Name 

Teaching Scheme 
(Hrs/week) 

Credits Assigned 

L T P L T P Total 

ET911 Advanced Digital Signal 
Processing  

4 -- -- 4 -- -- 4 
Examination Scheme 

Theory Marks 
ISE  MSE ESE 
10 30 100 (60% Weightage) 

 

Pre-requisite Course Codes Signals and Systems, Discrete Time Signal Processing  
 CO1 To design multirate DSP systems. 

Course 
Outcomes 

CO2 Implement adaptive filters for a given application  

CO3 Study and apply the techniques of power spectrum estimation and wavelet 
theory for various applications. 

CO4 Apply Signal processing tools to bio-medical signal processing. 

 

Module 
No. 

Unit 
No. 

Topics Ref. Hrs. 

1  Discrete Random Signal Processing  1 08 

1.1 Weiner Khitchine relation - Power spectral density – filtering random 
process, Spectral Factorization Theorem, special types of random 
process – Signal modeling-Least Squares method, Pade 
approximation, Prony‟s method, iterative Prefiltering, Finite Data 
records,Stochastic Models. 

 

2  Spectrum Estimation 5 08 

 Non-Parametric methods - Correlation method - Co-variance 
estimator - Performance analysis of estimators – Unbiased consistent 
estimators - Periodogram estimator - Barlett spectrum 
estimation - Welch estimation - Model based approach - AR, MA, 
ARMA Signal modeling -Parameter estimation using Yule-Walker 
method. 

 

3  Linear Estimation and Prediction 5,8 08 

3.1 Maximum likelihood criterion - Efficiency of estimator - Least mean 
squared error criterion -Wiener filter - Discrete Wiener Hoff 
equations - Recursive estimators - Kalman filter - Linear 
prediction, Prediction error - Whitening filter, Inverse filter 
-Levinson recursion, Lattice realization, Levinson recursion 
algorithm for solving Toeplitz system of equations. 

 

4  Adaptive Filters 6 08 
4.1 FIR Adaptive filters - Newton's steepest descent method - Adaptive 

filters based on steepest 
descent method - Widrow Hoff LMS Adaptive algorithm - Adaptive 
channel equalization - 
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Adaptive echo canceller - Adaptive noise cancellation - RLS 
Adaptive filters - Exponentially 
weighted RLS - Sliding window RLS - Simplified IIR LMS Adaptive 
filter. 

5 5.1 Multirate Digital Signal Processing 5 08 

  Mathematical description of change of sampling rate - Interpolation 
and Decimation -Continuous time model - Direct digital domain 
approach - Decimation by integer factor -Interpolation by an integer 
factor - Single and multistage realization - Poly phase realization - 
Applications to sub band coding - Wavelet transform and filter bank 
implementation of wavelet expansion of signals. 

  

6  Application of Digital Signal Processing to Biomedical Signal Processing 12 08 
6.1  ECG preprocessing, QRS template, QRS detection methods, performance 

measure for QRS detection. 
 

6.2 Adaptive removal of ocular artifacts from human EEGs- Methods for removal and 
control of ocular artifacts, online Ocular Artifacts Removal (OAR) algorithm and 
system, hardware for online OAR system, system testing and experimental results. 

 

Total 48 
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