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COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR/ECE

	Course Code/Name
	U20EC843/DIGITAL AUDIO ENGINEERING

	Year/Section/Department
	IV/B/ECE

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

	Total Contact Hours Required
	45


Syllabus:
	UNIT I/ FUNDAMENTALS OF DIGITAL AUDIO
	No. Of Periods: 9

	Discrete time sampling - sampling theorem - Nyquist frequency – aliasing – prevention – quantization – signal to error ratio – distortion – other architectures – dithers – types of dither.

	UNIT II/ RECORDING AND TRANSMISSION PRINCIPLES
	No. Of Periods: 9

	PCM – record processing – recording oriented codes – transmission oriented codes – audio in digital TV broadcasting – DAB.

	UNIT III/ DIGITAL CODING & COMPRESSION
	No. Of Periods: 9

	Block & convolutional codes – cyclic codes – Reed Solomon codes – interleaving – compression 

Principles – lossless & perceptive coding – sub band codes – transform coding – compression formats – MPEG audio – Dolby AC 3 – ATRAC.

	UNIT IV/ DIGITAL AUDIO TECHNIQUES  
	No. Of Periods: 9

	Digital audio tape recorder – cassettes – modes – track format – digital audio editing – editing with random access media & recording media – editor structure – digital audio in optical disks – CD, MD, DVD, playing optical disk – Minidisk.

	UNIT V/ APPLICATIONS OF DIGITAL AUDIO
	No. Of Periods: 9

	Internet audio – MP3 – SDMI – audio MPEG 4 – PC – MIDI – sound cards.


Objective:

	· To understand the concept of fundamentals of digital audio. 
·  To understand the concept of audio in digital TV broadcasting. 
· To understand the various codes of digital coding. 
· To understand the concept of digital audio tape recorder. 
· To analyze the concept internet audio in digital audio engineering.


Text Book: 
	T1: John Watkinson, An Introduction to Digital Audio, Focal Press, 2nd edition. 2013.
T2: Ken C Pohlmann, Principles of Digital Audio, McGraw Hill, 6th edition, 2010.


Website:
	W1. https://www.youtube.com/watch?v=nT5g51tSpmo(topic- 10)
W2. https://www.sdsc.edu/~gupta/mmclass6.ppt (topic- 22)
W3. https://www.youtube.com/watch?v=3R2Ki4NL3jk (topic- 34)
W4. https://www.youtube.com/watch?v=Jfl8ldZkxc0 (topic- 35)
W5. https://www.youtube.com/watch?v=F0ZinF-gTrY (topic- 37)
W6. https://www.youtube.com/watch?v=1RIA9U5oXro (topic- 38)
W7. https://www.youtube.com/watch?v=IJqTtGA0Bkc (topic- 39)
W8. https://study.com/academy/lesson/what-is-a-sound-card-definition-function-types.html (topic- 40)


Online Mode of Study:

	W1: https://www.coursera.org/courses?query=digital%20audio 
W2: https://www.edx.org/learn/audio-engineering

W3: https://ocw.mit.edu/

W4: https://nptel.ac.in/courses/108/102/108102096/

W5: https://manual.audacityteam.org/index.html


Course Plan:

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

	UNIT I - FUNDAMENTALS OF DIGITAL AUDIO

	1
	Discrete time sampling
	T2
	19-20
	BB
	1
	1

	2
	Sampling theorem
	T2
	20-21
	BB
	1
	2

	3
	Nyquist frequency
	T2
	21-25
	BB
	1
	3

	4
	Aliasing – prevention
	T2
	25-28
	BB
	1
	4

	5
	Quantization
	T2
	28-29
	BB
	1
	5

	6
	Signal to error ratio
	T2
	29-33
	BB
	1
	6

	7
	Distortion
	T2
	33-35
	BB, PPT
	1
	7

	8
	Other architectures
	T2
	35-36
	BB
	1
	8

	9
	Dithers – types of dither
	T2
	36-44
	BB
	1
	9

	Outcome of Unit I:

CO1: Analyze the type of dither.

	UNIT II - RECORDING AND TRANSMISSION PRINCIPLES

	10
	PCM
	T2
	47-50
	BB
	1
	10

	11
	Record processing
	T2
	64-65
	BB
	1
	11

	12
	Recording oriented codes
	T2
	65-75
	BB
	2
	13

	13
	Transmission oriented codes
	T2
	102-112
	BB
	2
	15

	14
	Audio in digital TV broadcasting
	R2
	480-482
	BB
	2
	17

	15
	DAB
	T1
	294-297
	BB
	1
	18

	Outcome  of Unit II:

CO2: Analyze the recording and transmission principles in digital audio. 

	UNIT III - DIGITAL CODING & COMPRESSION

	16
	Block & convolutional codes
	T1
	228-230
	BB
	1
	19

	17
	Cyclic codes
	T1
	230-235
	BB
	1
	20

	18
	Reed Solomon codes,  interleaving
	T1
	235-245
	BB
	1
	21

	19
	Compression principles – lossless & perceptive coding
	T1
	157-160
	BB
	1
	22

	20
	Subband codes
	T1
	172-175
	BB
	1
	23

	21
	Transform coding
	T1
	175-176
	BB
	1
	24

	22
	Compression formats – MPEG audio
	T1
	176-183
	BB
	1
	25

	23
	Dolby AC 3
	T2
	432-444
	BB
	1
	26

	24
	ATRAC.
	T2
	425-430
	BB
	1
	27

	Outcome  of Unit III:

CO3: Analyze the various compression techniques.

	UNIT IV - DIGITAL AUDIO TECHNIQUES  

	25
	Digital audio tape recorder – cassettes
	T1
	299-309
	BB
	1
	28

	26
	Modes – track format
	
	309-311
	BB
	1
	29

	27
	Digital audio editing
	T1
	347-348
	BB,
	1
	30

	28
	Editing with random access media
	T1
	347-348
	BB
	1
	31

	29
	Editing with recording media
	T1
	348-349
	BB
	1
	32

	30
	Editor structure
	T1
	349-350
	BB
	1
	33

	31
	Digital audio in optical disks – CD, MD
	T1
	361-379
	BB
	1
	34

	32
	DVD, playing optical disk
	T1
	39-372
	BB
	1
	35

	33
	Minidisk
	T1
	383-393
	BB
	1
	36

	Outcome  of Unit IV:

CO4: Design and analyze the digital audio editing.

	UNIT V - APPLICATIONS OF DIGITAL AUDIO

	34
	Internet audio
	W3
	-
	BB
	1
	37

	35
	MP3
	W4
	-
	BB
	1
	38

	36
	SDMI
	W7
	-
	BB
	1
	39

	37
	audio MPEG 4
	W5
	-
	BB
	2
	41

	38
	PC
	W6
	-
	BB
	1
	42

	39
	MIDI
	W7
	-
	BB
	2
	44

	40
	sound cards
	W8
	-
	BB
	1
	45

	Outcome  of Unit V:

CO5: Analyze the various application of digital audio.
CO6:Evaluate the performance of digital audio systems across acquisition, processing, compression, storage, and playback stages.


Course Outcome:

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

CO1: Analyze the type of dither. 

CO2: Analyze the recording and transmission principles in digital audio. 

CO3: Analyze the various compression techniques. 
CO4: Design and analyse the digital audio editing. 
CO5: Analyze the various application of digital audio 
CO6:Evaluate the performance of digital audio systems across acquisition, processing, compression, storage, and playback stages.



Course Outcome Vs Program Outcome Mapping:
	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	2
	2
	1
	0
	0
	0
	0
	2
	0
	1
	3
	2

	CO2
	3
	2
	2
	2
	2
	0
	0
	0
	1
	2
	0
	1
	3
	2

	CO3
	3
	3
	2
	3
	2
	0
	0
	0
	1
	2
	0
	2
	3
	3

	CO4
	2
	2
	3
	2
	3
	0
	0
	1
	1
	2
	0
	2
	3
	2

	CO5
	2
	2
	1
	2
	3
	0
	0
	0
	1
	2
	0
	2
	2
	3

	CO6
	3
	3
	2
	3
	3
	0
	0
	1
	1
	3
	0
	2
	3
	3

	AVG
	2.67
	2.50
	2.00
	2.33
	2.33
	0.00
	0.00
	0.33
	0.83
	2.17
	0.00
	1.67
	2.83
	2.50


Content beyond Syllabus:

	· Study of digital communication techniques


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)
	· Sampling theorem

· Quantization

· Signal-to-error ratio

· Dithers & types
	

	
	2
	Assignment – Poster Presentation /  PPT (20)
	· PCM

· Digital TV Audio

· DAB
	

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

	
	3
	 Seminar (20)
	· Reed–Solomon

· MPEG Audio

· Dolby AC3

· ATRAC
	

	
	4
	Case Study Report (20)
	· Audio editing techniques

· Optical disk systems: CD, MD, DVD
	

	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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