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COURSE PLAN

	Name of the Faculty
	Mrs.S.SUSIDRA

	Designation/Department
	Assistant Professor / ECE

	Course Code/Name
	U20EC603/ IMAGE AND VIDEO PROCESSING

	Year/Section/Department
	III / VI / ECE - A

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

	Total Contact Hours Required
	45


Syllabus:

	UNIT I/ FUNDAMENTALS OF IMAGE PROCESSING AND IMAGE TRANSFORMS
	No. Of Periods: 9

	Basic steps of Image processing system sampling and quantization of an Image – Basic relationship between pixels Image Transforms: 2 – D Discrete Fourier Transform, Discrete Cosine Transform (DCT), Discrete Wavelet transforms.


	UNIT II/ IMAGE PROCESSING TECHNIQUES
	No. Of Periods: 9

	Image Enhancement: Spatial Domain methods: Histogram Processing, Fundamentals of Spatial Filtering, Smoothing Spatial filters, Sharpening Spatial filters Frequency Domain methods: Basics of filtering in frequency domain, image smoothing, image sharpening, selective filtering Image Segmentation: Segmentation concepts, point, line and Edge detection, Thresholding, region based segmentation.



	UNIT III/ IMAGE COMPRESSION
	No. Of Periods: 9

	Image compression fundamentals – coding Redundancy, spatial and temporal redundancy. Compression models : Lossy and Lossless, Huffmann coding, Arithmetic coding, LZW coding, run length coding, Bit Plane coding, transform coding, predictive coding , wavelet coding, JPEG standards.


	UNIT IV/ BASIC STEPS OF VIDEO PROCESSING
	No. Of Periods: 9

	Analog video, Digital Video, Time varying Image Formation models: 3D motion models, Geometric Image formation, Photometric Image formation, sampling of video signals, filtering operations.

	UNIT V/2-D MOTION ESTIMATION
	No. Of Periods:9 

	Optical flow, general methodologies, pixel based motion estimation, Block matching algorithm, Mesh based motion Estimation, global Motion Estimation, Region based motion estimation, multi resolution motion estimation. Waveform based coding, Block based transform coding, predictive coding, Application of motion estimation in video coding.



Objective:

	· Learn digital image and video fundamentals.
· Be exposed to simple image processing techniques.
· Be familiar with image compression and segmentation techniques.
· Learn to represent image in form of features and to estimate the video.


Text Book: 

	T1. Gonzaleze and Woods , Digital Image Processing, 4th edition , Pearson.2017
T2. Ling Guan‟s, Multimedia and Video Processing, 2nd Edition, CRC Press, 2017.
T3. A.L.Bovik, Hand Book of Image and Video Processing, 2nd Edition, Elsvier, 2005



Reference Book: 

	R1. Anil K. Jain, Fundamentals of Digital Image Processing, Pearson, 2002.

R2.  Chris Solomon, Toby Breckon, Fundamentals of Digital Image Processing A    Practical Approach with Examples in Matlab, John Wiley & Sons, 2012.

R3. Ranjan Parekh, Fundamentals of Image, Audio and Video Processing, CRC Press, 2021

R4.  William K. Pratt, Digital Image Processing, John Wiley, New York, 2002


Website:

	W1. 




Online Mode of Study:

	W4: https://archive.nptel.ac.in/courses/117/105/117105135/



Course Plan:

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

	UNIT I - FUNDAMENTALS OF IMAGE PROCESSING AND IMAGE TRANSFORMS

	1
	Introduction to Image Processing
	
	
	
	
	

	2
	Sampling of an Image
	
	
	
	
	

	3
	Quantization of an Image
	
	
	
	
	

	4
	Basic Relationships Between Pixels
	
	
	
	
	

	5
	Image Transforms Overview
	
	
	
	
	

	6
	2D Discrete Fourier Transform (DFT)
	
	
	
	
	

	7
	Discrete Cosine Transform (DCT)
	
	
	
	
	

	8
	Discrete Wavelet Transform (DWT)
	
	
	
	
	

	9
	Summary and Applications
	
	
	
	
	

	Outcome of Unit I:

CO1: 


	UNIT II - IMAGE PROCESSING TECHNIQUES

	10
	Introduction to Image Enhancement
	
	
	
	
	

	11
	Spatial Domain Methods: Histogram Processing
	
	
	
	
	

	12
	Fundamentals of Spatial Filtering
	
	
	
	
	

	13
	Smoothing Spatial Filters
	
	
	
	
	

	14
	Sharpening Spatial Filters
	
	
	
	
	

	15
	Frequency Domain Methods: Basics and Image Smoothing
	
	
	
	
	

	16
	Frequency Domain Methods: Image Sharpening and Selective Filtering
	
	
	
	
	

	17
	Image Segmentation: Concepts and Edge Detection
	
	
	
	
	

	18
	Image Segmentation: Thresholding and Region-Based Segmentation
	
	
	
	
	

	Outcome  of Unit II:

CO2: 

	UNIT III - IMAGE COMPRESSION

	19
	
	
	
	
	
	

	20
	
	
	
	
	
	

	21
	
	
	
	
	
	

	22
	
	
	
	
	
	

	23
	
	
	
	
	
	

	24
	
	
	
	
	
	

	25
	
	
	
	
	
	

	26
	
	
	
	
	
	

	27
	
	
	
	
	
	

	

	UNIT IV-  BASIC STEPS OF VIDEO PROCESSING

	28
	
	
	
	
	
	

	29
	
	
	
	
	
	

	30
	
	
	
	
	
	

	31
	
	
	
	
	
	

	32
	
	
	
	
	
	

	33
	
	
	
	
	
	

	34
	
	
	
	
	
	

	35
	
	
	
	
	
	

	36
	
	
	
	
	
	

	Outcome  of Unit IV:

CO4: 

	UNIT V -  2-D MOTION ESTIMATION

	37
	
	
	
	
	
	

	38
	
	
	
	
	
	

	39
	
	
	
	
	
	

	40
	
	
	
	
	
	

	41
	
	
	
	
	
	

	42
	
	
	
	
	
	

	43
	
	
	
	
	
	

	44
	
	
	
	
	
	

	45
	
	
	
	
	
	

	Outcome  of Unit V

CO5: 
CO6: 


Course Outcome:

	Discuss digital image and video fundamentals.
Apply image enhancement and restoration techniques
Use image compression and segmentation Techniques.
Represent features of images and video.
Explain the 2-D motion estimation process.


Course Outcome Vs Program Outcome Mapping:

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

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

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

	CO3
	-
	3
	3
	2
	-
	2
	-
	-
	-
	-
	2
	2
	3
	2

	CO4
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	3
	2
	3
	1

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

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

	AVG
	0.6
	1.5
	1.5
	1.2
	-
	0.6
	-
	-
	-
	-
	2.3
	2
	3
	1.8


Content beyond Syllabus:

	· 


Internal Evaluation Components:

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

	Webportal 1
	1
	Assignment- Handwritten (20)
	
	     CO1                                                           

	
	2
	Poster/PPT Presentation (20)
	
	CO2

	
	3
	Seminar(20)
	
	CO3

	Webportal 2
	4
	Case Study Report/ Mini Project/ Model Making(20)
	
	CO4

	
	
	Case Study Report
	
	

	
	
	Mini Project
	
	

	
	
	Model Making
	
	

	Webportal 3
	5
	Technical Aptitude(15)
	
	CO5

	
	
	Attendance

(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: II ECE A

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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