Module | Unit

No. No. Topics Hrs.

1.0 Discrete Fourier Transform & Fast Fourier Transform 08

Discrete Fourier transform (DFT), DFT as a linear transformation, Properties of the
1.1 | DFT, Relationship of the DFT to other transforms, Filtering of long data sequences: | 05
Overlap-Save and Overlap-Add Method

Fast Fourier Transform: Radix-2 Fast Fourier Transforms (FFT), Radix-2 decimation

1.2 in time and decimation in frequency FFT algorithms, Inverse FFT

03

2.0 IIR Digital filters 08

LTI systems as frequency-selective filters like low pass, high pass, band pass, notch,
2.1 | comb, all-pass filters, and digital resonators, Analog filter approximations: | 03
Butterworth, Chebyshev 1, Elliptic

Mapping from s-plane to the z-plane - impulse invariant and bilinear transformation,
Design of IIR digital filters (Butterworth and Chebyshev-I) from analog filters using

2.2 impulse invariant and bilinear transformation techniques, Analog and digital 05
frequency transformations
3.0 FIR Digital Filters 09

Characteristics of linear phase FIR digital filters, Symmetric and antisymmetric FIR
3.1 | filter, Location of the zeros of linear phase FIR filters, Minimum, maximum and | 04
mixed phase systems

Design of FIR filters using Window techniques (Rectangular, Hamming, Hanning,
3.2 | Blackman, Bartlett), Design of FIR filters using Frequency Sampling Technique — | 05
Type I low pass filter design, Comparison of IIR and FIR filters

4.0 Digital Filter Structures 05
4.1 Realization structures for FIR systems: Cascade form, Frequency sampling structure, 0
: Lattice structure, Computational complexities for N length filter
42 Realization structures for IR systems: Cascade form and parallel form structures, 03
) Lattice Ladder structure, Computational complexities for N order filter
5.0 Finite Word Length Effects in Digital Filters 05
4.1 Rounding and truncation errors, Quantization error, Output noise power from a digital 0
) system
Product quantization, Noise model for direct form and cascaded IIR structure (first
4.2 : . . o 03
order), Coefficient quantization error and zero input limit cycle
6.0 Applications of Digital Signal Processing 04
6.1 | Application of DSP for ECG and EEG signals analysis. 02
6.2 | Application of DSP for echo cancellation and sub-band coding of speech signal 02
Total 39
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