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Prerequisite: Signals and Systems.

I. COURSE OVERVIEW:

Discrete-Time Signal Processing (DTSP) is a field of study that deals with the analysis, processing, and
manipulation of signals that are defined in discrete time. This field is crucial in various applications such as digital
signal processing, telecommunications, audio processing, image processing, and more. A course on Discrete-Time

Signal Processing typically covers fundamental concepts, theories, and techniques related to discrete-time signals
and systems.

Il. COURSES OBJECTIVES:
The students will try to learn

I. Understand the fundamental properties of discrete-time signals.
Il.  Analyze discrete-time systems, considering properties like linearity and stability.

I1. Apply discrete-time signal processing to practical domains such as audio, image, and
communication systems.

IV. Use the Discrete Fourier Transform (DFT) and Fast Fourier Transform (FFT) for frequency
analysis.

I1l. COURSE OUTCOMES:
At the end of the course students should be able to:

CO 1 Understand the illustration of discrete-time signals and systems

CO 2 Apply the Discrete/Fast Fourier Transform for discrete time signal processing.
CO 3  Analyze the design of Infinite Impulse Response (lIR) filters.

CO 4  Analyze the design of Finite Impulse Response (FIR) filters.

CO5  Understand the concepts of programmable DSPs.

CO 6 Design the IIR filters by Impulse invariant and bilinear transformation methods.

IV. COURSE CONTENT:

MODULE - I: INTRODUCTION TO DISCRETE TIME SIGNAL PROCESSING (9)

Introduction to discrete time signals, review of signals and systems: discrete time complex exponentials and other
basicsignals, analysis of discrete time linear time invariant systems. Introduction to discrete convolution, impulse
response and convolution sum, convolution of infinite sequences, circular shift



and circular symmetry, periodic and circular convolution.

MODULE - 1I: TRANSFORM ANALYSIS OF SYSTEMS (9)

Introduction to Discrete Fourier Transform (DFT), Inverse DFT (IDFT), Properties of DFT, Relation between Z-
Transform and DFT, Linear Convolution using DFT. Introduction to Fast Fourier Transform, Decimation in time
radix—2FFT, Decimation in frequency radix—2 FFT.

MODULE - I11: DESIGN OF INFINITE IMPULSE RESPONSE (lIR) FILTERS (9)
Analog filter approximations — Butterworth and Chebyshev, Design of 1IR Digital filters from analog filters by

impulseinvariant and bilinear transformation methods.

Frequency transformations and basic structures of IR filters.

MODULE -IV: DESIGN OF FINITE IMPULSE RESPONSE (FIR) FILTERS (9)

Characteristics of FIR filters with linear phase, frequency response of linear phase FIR filters, Design of FIR
filters using windows (Rectangular, Triangular and Hanning), Basic structures of FIR filters and Comparison of
IR & FIR filters.

MODULE -V: IIRDIGITAL FILTERS (9)

IIR Digital Filters: Analog Filter Approximations - Butterworth and Chebyshev, Design of IIR Digital filters
from Analog Filters, Bilinear Transformation Method.

Analog Filter Approximations - Butterworth and Chebyshev, Design of 1IR Digital filters from Analog Filters,
Bilinear Transformation Method.
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