DSEC(A) / ECE / U23ECT43/ II / IV /R-2023              

[image: image1.jpg]DHANALAKSHMI SRINIVASAN ENGINEERING COLLEGE

(AUTONOMOUS)
(Approved by AICTE & Affiliated to Anna University, Chenai)
Re-Accredited by NAAC with ‘A Grade w#;"mh‘s?#”’
Accredited by NBA for AERO, BME, CSE, ECE, EEE, IT & MECH.
ooy PERAMBALUR-621212, TAMILNADU, INDIA.

‘Website: www.dsengg ac.in





COURSE PLAN (2025-2026)

	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR / ECE

	Course Code/Name
	U23ECT43/ DIGITAL SIGNAL PROCESSING

	Year/Semester/Department
	II-B/ IV/ ECE

	Credits Details
	L: 3
	T: 1
	P: 0
	C: 4

	Total Contact Hours Required
	60


SYLLABUS:

	UNIT I/ DISCRETE FOURIER TRANSFORM
	12

	Sampling Theorem, concept of frequency in discrete-time signals, Discrete Fourier transform (DFT)- deriving DFT from DTFT, properties of DFT - periodicity, symmetry, circular convolution. Linear filtering using DFT. Filtering long data sequences - overlap save and overlap add method. Fast computation of DFT - Radix-2 Decimation-in-time (DIT) Fast Fourier transform (FFT), Decimation-in-frequency (DIF) Fast Fourier transform (FFT).

	UNIT II/ FIR FILTER DESIGN
	12

	Design of FIR filters - symmetric and Anti-symmetric FIR filters - design of linear phase FIR filters using Fourier series method - FIR filter design using windows (Rectangular, Hamming and Hanning window), Frequency sampling method. FIR filter structures - linear phase structure, direct form realizations

	UNIT III/ IIR FILTER DESIGN
	12

	Introduction of IIR – Analog filter design - Butterworth filters, Chebyshev filters. – Discrete time IIR filter from analog filter – IIR filter design by Impulse Invariance, Bilinear transformation, Approximation of derivatives – (LPF, HPF, BPF, BRF) filter design using frequency translation. Structure of IIR filter - direct form I, direct form II, Cascade, parallel realizations

	UNIT IV/ FINITE WORD LENGTH EFFECTS
	12

	Fixed point and floating point number representation - ADC - quantization - truncation and rounding - quantization noise - input / output quantization - coefficient quantization error - product quantization error - overflow error - limit cycle oscillations due to product quantization and summation - scaling to prevent overflow.

	UNIT V/ DIGITAL SIGNAL PROCESSORS
	12

	Architectural Features – Harvard, Von-Neumann, VLIW architecture – MAC Unit - ALU – Pipelining Architecture of TMS320C5x- instruction set - Addressing Modes - Application of DSP – Model of Speech Wave Form, Vocoders.


Objectives:

	· To learn discrete Fourier transform and its properties
· To know the characteristics of IIR and FIR filters learn the design of infinite and finite impulse response filters for filtering undesired signals
· To understand Finite word length effects
· To study the concept of Multirate and adaptive filters


Text Book: 

	T1: John G.  Proakis & Dimitris G.Manolakis,  “Digital Signal Processing  – Principles,
Algorithms & Applications”, Fourth Edition, Pearson Education / Prentice Hall, 2007.

T2:Andreas Antoniou, “Digital Signal Processing”, Tata McGraw Hill, 2006


Reference Book: 

	R1:Emmanuel C.Ifeachor, & Barrie.W.Jervis, “Digital Signal Processing”, Second Edition,
Pearson Education / Prentice Hall, 2002.

    R2:P.Ramesh Babu, Digital Signal Processing, 6th Edition, SEITECH, 2014

R3:Sanjit K. Mitra, “Digital Signal Processing – A Computer Based Approach”, Tata Mc Graw
Hill, 2007.

R4:A.V.Oppenheim, R.W. Schafer and J.R. Buck, “Discrete-Time Signal Processing”, 8th
Indian Reprint, Pearson, 2004.




Supplementary Book: 

	S1: Dr.J.S.Chitode and “Digital Signal Processing”, Technical Publications. (UNIT I-III).

S2:L.Gopinath, “Digital Signal Processing”,Suchitra Publications


Website:

	W1: https://cnx.org/contents/qAa9OhlP@2.44:zmcmahhR@7/Decimation-in-time-DIT-Radix-2-FFT
W2: https://www.rcet.org.in/uploads/academics/rohini_98229548802.pdf
W3: https://www.slideshare.net/DeekshithaReddy23/tms320c5x-174582472
W4: https://www.ti.com/lit/pdf/spru113


Online Mode of Study:

	NPTEL:

W1:https://onlinecourses.nptel.ac.in/noc22_ee99/preview
W2:https://www.classcentral.com/course/dsp1-19592
W3:https://www.coursera.org/learn/dsp1


Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - DISCRETE FOURIER TRANSFORM


	1
	Sampling Theorem, concept of frequency in discrete-time signals
	T1
	42-69
	BB
	1
	1

	2
	Discrete Fourier transform (DFT), deriving DFT from DTFT
	T1
	449-461
	BB
	2
	3

	3
	Properties of DFT -periodicity, symmetry
	T1
	464-476
	BB
	1
	4

	4
	Circular convolution
	R2
	3.34-3.35
	BB
	1
	5

	5
	Linear filtering using DFT
	R2
	1.61-1.62
	BB
	1
	6

	6
	Filtering long data sequences -Overlap add and save methods
	       R2
	3.52-3.53
	BB
	2
	8

	7
	Fast computation of DFT- Radix-2 Decimation-in-time (DIT) FFT
	R2
	4.3-4.11
	BB
	2
	10

	8
	Decimation-in-Frequency (DIF) FFT
	       R2
	4.21-4.27
	BB
	2
	12

	Outcome of Unit I:

CO1: Apply DFT for the analysis of digital signals & systems

	                                                           UNIT II - FIR FILTER DESIGN

	9
	Design of FIR filters
	R2
	6.1-6.4
	BB
	1
	13

	10
	Symmetric and Anti-symmetric FIR filters
	R2
	6.5-6.15
	BB
	1
	14

	11
	Design of linear phase FIR filters using Fourier series method
	R2
	6.16-6.28
	BB
	2
	16

	12
	FIR filter design using windows (Rectangular, Hamming and Hanning window)
	R2
	6.29-6.32
	BB
	4
	20

	13
	Frequency sampling method
	T1
	671-678
	BB
	2
	22

	     14
	FIR filter structures - linear phase structure
	R2
	6.102-        6.110
	BB
	1
	23

	15
	Direct form realizations
	R2
	6.110-6.115
	BB
	1
	24

	Outcome  of Unit II:

CO2: Design FIR filters

	UNIT III - IIR FILTER DESIGN


	16
	Introduction of IIR
	R2
	5.1
	BB
	1
	25

	17
	Analog filter design
	R2
	305-307
	BB
	1
	26

	18
	Butterworth filters
	R2
	5.6-5.14
	BB
	2
	28

	19
	Chebyshev filters
	R2
	5.15-5.23
	BB
	2
	30

	20
	Discrete time IIR filter from analog filter
	R2
	5.33-5.48
	BB
	1
	31

	21
	IIR filter design by Impulse Invariance
	R2
	5.35-5.43
	BB
	1
	32

	22
	Bilinear transformation
	R2
	5.44-5.48
	BB
	2
	34

	23
	Approximation of derivatives – (LPF, HPF, BPF, BRF) filter design using frequency translation
	R2
	5.33-5.34
	BB
	1
	35

	24
	Structure of IIR filter - direct form I, direct form II, Cascade, parallel realizations
	R2
	7.30-7.33
	BB
	1
	36

	Outcome  of Unit III:

CO3: Design IIR filters

	UNIT IV - FINITE WORDLENGTH EFFECTS

	25
	Fixed Point and Floating Point number Representations
	T1
	601-608
	BB
	1
	37

	26
	ADC, Quantization noise,
	T1
	305-307
	BB
	1
	38

	27
	Truncation and Rounding
	T1
	331-337
	BB
	1
	39

	28
	Quantization noise Derivation
	T1
	312-323
	BB
	2
	41

	29
	Input and Quantization error
	T1
	223-240
	BB
	1
	42

	30
	Product Quantization error
	R2
	7.21-7.29
	BB
	1
	43

	31
	Coefficient Quantization error
	R2
	7.29-7.30
	BB
	1
	44

	32
	overflow error
	R2
	7.32-7.33
	BB
	1
	45

	33
	limit cycle oscillations due to product quantization and summation
	R2
	7.30-7.33
	BB
	2
	47

	34
	Scaling to prevent overflow.
	R2
	7.33-7.37
	BB
	1
	48

	Outcome  of Unit IV:

CO4: Characterize finite Word length effect on filters

	UNIT V - DIGITAL SIGNAL PROCESSORS

	35
	Architectural Features Harvard, Von-Neumann Architecture
	R2
	11.8-11.9
	PPT
	1
	49

	36
	VLIW architecture
	R2
	11.9-11.10  
	PPT
	1
	50

	37
	MAC Unit
	R2
	 11.10-11.11
	PPT
	1
	51

	38
	ALU
	R2
	11.11-11.13
	PPT
	1
	52

	39
	Pipelining
	R2
	11.13-11.15
	PPT
	1
	53

	40
	Architecture of TMS320C50
	R2
	11.15-11.23
	PPT
	2
	55

	41
	Addressing Modes
	R2
	11.25-11.27
	    PPT
	1
	56

	42
	Instruction Set
	R2
	11.28-11.34
	PPT
	1
	57

	43
	Application of DSP
	R2
	11.6-11.8
	PPT
	1
	58

	44
	Model of Speech Wave Form.
	WR6
	-
	PPT
	1
	59

	45
	VOCODERS
	WR6
	-
	PPT
	1
	60

	Outcome of Unit V:

CO5: Understand the Concepts of Digital Signal Processors 

CO6: Understand the applications of DSP


Course Outcome:

	At the end of course: Students should be able to do:

CO1: Apply DFT for the analysis of digital signals & systems.

CO2: Design FIR filters
CO3: Design IIR filters
CO4: Characterize finite Word length effect on filters 

CO5: Understand the Concepts of Digital Signal Processors.

CO6: Understand the applications of DSP 


Course Outcome Vs Program Outcome Mapping:

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	3
	2
	1
	-
	-
	-
	-
	-
	-
	2
	1
	1

	CO2
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	2
	1
	1

	CO3
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-

	CO4
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	1
	1
	-
	-

	CO5
	3
	3
	3
	2
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-

	CO6
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	2
	1
	1

	AVG
	3
	3
	3
	2
	1
	-
	-
	-
	-
	-
	1.5
	1.6
	1
	1


Content beyond Syllabus:

	· Adaptive Filter

·  Study of advanced digital signal processors 


Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	7. Fast computation of DFT- Radix-2 Decimation-in-time (DIT) FFT
12. FIR filter design using windows (Rectangular, Hamming and Hanning window)
	CO 1 

CO2

	
	2
	Assignment – Poster Presentation /  PPT (20)
	3. Properties of DFT -periodicity, symmetry.

11. Design of linear phase FIR filters using Fourier series method
	CO 1 

CO2

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	 Seminar (20)
	24. Structure of IIR filter - direct form I, direct form II, Cascade, parallel realizations
	CO3

	
	4
	Case Study Report (20)
	33. limit cycle oscillations due to product quantization and summation
	CO4

	Webportal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--


Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	


Google Class Code Details:

Class Name: 

PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6
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