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	Course title with Code:  ECE-3106 Digital Signal Processing

	
	Name of the faculty : V. Vamsi Sudheera, V.Surendra Babu


Course Outcomes
After completion of the course student must be able to:

CO1: Explain the concepts of signals and systems 

CO2: Analyze and evaluate the Transform domain and its significance.
CO3: Apply FFT algorithms for efficient computation of the DFT.

CO4: Design and realize digital filters for desired specifications

CO5: To know the applications of FFT and DSP.
Model Lesson Plan

No.of classes required  

: 

60

No.of classes conducted

:



	
	LESSON PLAN

	
	Subject Code & Title: ECE 411- Digital Signal Processing

	
	Unit : I& II
	Branch: ECE

	
	Class: III/IV
	Semester : I


UNIT – I : Discrete - Time Signals and Systems:

Discrete - Time Signals – Sequences, Linear Shift – Invariant Systems, Stability and Causality, Linear Constants – Coefficient Difference Equations, Frequency Domain Representation of  Discrete – Time Signals and Systems.

UNIT – II: Applications of Z – Transforms:
System Functions H (z) of Digital Systems, Stability Analysis, Structure and   Realization of Digital Filters, Finite Word Length Effects

Objective: Comprehend the fundamentals of Discrete Time sequences, LTI systems, frequency domain representation of DT signals and systems, Z Transforms and Frequency Response of DTLTI systems.

	S.No
	Description
	No. of Classes

	1
	Introduction
	1

	2
	Discrete Time Signals
	1

	3
	Discrete Time Systems
	3

	4
	LTI Systems
	3

	5
	Z Transforms
	2

	6
	Inverse Z Transform
	1

	7
	Frequency Response of LTI System and unilateral Z Transform
	3

	8
	Realization of Digital Systems
	2

	9
	Finite Word length Effects
	2

	10
	Tutorials
	2

	Total Classes
	20


UNIT – III: Discrete Fourier Transform (DFT):
Properties of the DFS, DFS Representation of Periodic Sequences,  Properties of DFT,  Convolution of Sequences.

UNIT – IV: Fast – Fourier Transforms (FFT):

Radix – 2 Decimation – In – Time (DIT) and Decimation – In – Frequency (DIF), FFT Algorithms, Inverse FFT.

Objective: To acquire knowledge about DFT, FFT and its computation

	S.No
	Description
	No. of Classes

	1
	Introduction to DFS and DFT
	1

	2
	Properties of DFS
	1

	3
	Computation of DFT
	1

	4
	Circular Convolution
	2

	5
	Linear Convolution using Circular Convolution
	1

	6
	Properties of DFT
	2

	7
	Fast Fourier Transform
	1

	8
	FFT Computation using Decimation In Time – Radix 2 FFT algorithm
	2

	9
	FFT Computation using Decimation In Frequency – Radix 2 FFT algorithm
	2

	10
	Inverse DFT using FFT algorithms
	1

	11
	Tutorials
	2

	Total Classes
	16


	


UNIT – V: IIR Digital Filter Design Techniques:

Design of IIR Filters from Analog Filters, Analog Filters Approximations  (Butterworth and Chebyshev Approximations), Frequency Transformations, General Considerations in Digital Filter Design, Bilinear Transformation Method, Step and Impulse Invariance Technique.

Objective: To understand the design techniques of IIR digital filter

	S.No
	Description
	No. of Classes

	1
	Analog filter design
	2

	2
	Design of Butterworth analog filter
	1

	3
	Design of Chebyshev analog filter
	1

	4
	Frequency transformations in analog domain
	1

	5
	Design of IIR digital filter using Impulse Invariant Method
	2

	6
	Design of IIR digital filter using Bilinear Transformation Method
	2

	7
	Tutorial
	1

	Total Classes
	10


UNIT – VI: Design of FIR Filters:

Fourier series Method, Window Function Techniques,  Comparison of IIR and FIR Filters.

Objective: To understand the design techniques of FIR digital filter

	S.No
	Description
	No. of Classes

	
	
	Theory

	1
	Linear phase FIR Filters
	2

	2
	Design of FIR Filter using Fourier series method
	2

	3
	Design of  FIR filter using Windowing Techniques 
	3

	4
	Comparison of FIR and IIR filters
	1

	5
	Tutorials
	2

	Total Classes
	10


UNIT – VII:  Applications:

Applications of FFT in Spectrum Analysis and Filtering, Application of DSP in Speech Processing.

Objective: To understand the design techniques of FIR digital filter

	S.No
	Description
	No. of Classes

	1
	Introduction to Multirate signal processing and speech processing
	1

	2
	Applications of DSP in speech Processing
	1

	3
	Application of FFT in Linear filtering
	1

	4
	Application of FFT in spectrum analysis
	1

	Total Classes
	4


