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COURSE PLAN

	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR/ECE

	Course Code/Name
	U23ECV22  / IMAGE PROCESSING                             

	Year/Section/Department
	III/B/ECE

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

	Total Contact Hours Required
	45


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

	Steps in Digital Image Processing – Components – Elements of Visual Perception – Image Sensing and Acquisition – Image Sampling and Quantization – Relationships between pixels - Color image fundamentals - RGB, HSI models, Two-dimensional mathematical preliminaries, 2D transforms -DFT, DCT.

	UNIT II/ IMAGE ENHANCEMENT                                                                                     
	No. Of Periods: 9

	Spatial Domain: Gray level transformations – Histogram processing – Basics of Spatial Filtering–Smoothing and Sharpening Spatial Filtering, Frequency Domain: Introduction to Fourier Transform–Smoothing and Sharpening frequency domain filters – Ideal, Butterworth and Gaussian filters, Homomorphic filtering, Color image enhancement.

	UNIT III/ IMAGE RESTORATION                                                                                      
	No. Of Periods: 9

	Image Restoration - degradation model, Properties, Noise models – Mean Filters – Order Statistics– Adaptive filters – Band reject Filters – Band pass Filters – Notch Filters – Optimum Notch Filtering– Inverse Filtering – Wiener filtering

	UNIT IV/ IMAGE SEGMENTATION                                                                                   
	No. Of Periods: 9

	Edge detection, Edge linking via Hough transform – Thresholding - Region based segmentation –Region growing – Region splitting and merging – Morphological processing- erosion and dilation, Segmentation by morphological watersheds – basic concepts – Dam construction –Watershed segmentation algorithm.



	UNIT V/ IMAGE COMPRESSION AND RECOGNITION                                                
	No. Of Periods: 9

	Need for data compression, Huffman, Run Length Encoding, Shift codes, Arithmetic coding, JPEG standard, MPEG. Boundary representation, Boundary description, Fourier Descriptor, Regional Descriptors – Topological feature, Texture - Patterns and Pattern classes - Recognition based on matching.


Objective:

	To become familiar with digital image fundamentals

· To become familiar with digital image fundamentals

· To get exposed to simple image enhancement techniques in Spatial and Frequency domain.

· To learn concepts of degradation function and restoration techniques.

· To study the image segmentation and representation techniques.

· To become familiar with image compression and recognition methods




Text Book: 

	T1. Rafael C. Gonzalez, Richard E. Woods, ‘Digital Image Processing’, Pearson, Third Edition, 2010.

T2. Anil K. Jain, ‘Fundamentals of Digital Image Processing’, Pearson, 2002.




Reference Book:

	1. Kenneth R. Castleman, ‘Digital Image Processing’, Pearson, 2006.

2. Rafael C. Gonzalez, Richard E. Woods, Steven Eddins, ‘Digital Image Processing using MATLAB’, Pearson Education, Inc., 2011.

3. D, E. Dudgeon and RM. Mersereau, ‘Multidimensional Digital Signal Processing’, Prentice Hall Professional Technical Reference, 1990.

4. William K. Pratt, ‘Digital Image Processing’, John Wiley, New York, 2002

5. Milan Sonka et al ‘Image processing, analysis and machine vision’, Brookes/Cole, Vikas Publishing House, 2nd edition, 1999.




Website:

	W1:https://www.youtube.com/watch?v=wqnuiJGACVE(topic-12) W2:https://www.youtube.com/watch?v=4rFo0EmcNOk(topic-14,15) W3:https://www.youtube.com/watch?v=MIvp7B3v9CU(topic-20,21,22) W4:https://www.youtube.com/watch?v=ECOSgN9m5p8(topic-22,23) 

W5:https://www.youtube.com/watch?v=6QckLe9Akwg(topic-29,30) 

W6:https://www.youtube.com/watch?v=-_TWtJsgzlw(topic-32,33) 

W7: https://www.youtube.com/watch?v=MIu-ZwY68VI (topic-45)


Online Mode of Study:

	· https://nptel.ac.in/courses/117/105/117105079/IIT
· https://nptel.ac.in/courses/117/105/117105135/IIT 

·  http://www.nptelvideos.in/2012/12/digital-image-processing.html 

·  https://nptel.ac.in/courses/106/105/106105032/IIT
· https://nptel.ac.in/courses/117/104/117104069/
· https://www.youtube.com/ 


Course Plan:

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

	UNIT I - DIGITAL IMAGE FUNDAMENTALS  

	1.
	Steps in Digital Image Processing
	T1
	25-28
	BB
	1
	1

	2.
	Digital Image Processing – Components
	T1
	28-31
	BB
	1
	2

	3.
	Elements of Visual Perception
	T1
	36-45
	PPT
	1
	3

	4.
	Image Sensing and Acquisition
	T1,W1
	46-52
	BB,VL
	1
	4

	5.
	Image Sampling and Quantization
	T1
	52-68
	BB
	1
	5

	6.
	Relationships between pixels
	T1
	68-72
	BB
	1
	6

	7.
	Color image fundamentals
– RGB, HSI models
	T1,W2
	401-414
	BB
	1
	7

	8.
	Two-dimensional mathematical
preliminaries
	T2
	11-49
	BB
	1
	8

	9.
	2D transforms – DFT, DCT.
	T2
	145-153
	BB
	1
	9

	Outcome of Unit I:

CO1: Know and understand the basics and fundamentals of digital image processing, such as

Digitization, sampling, quantization, and 2D-transforms.

	UNIT II - IMAGE ENHANCEMENT

	10.
	Spatial Domain: Gray level transformations
	T1
	105-108
	BB
	1
	10

	11.
	Histogram processing
	T1,W3
	122-139
	BB
	1
	11

	12.
	Basics of Spatial Filtering-
Smoothing filters
	T1
	144-156
	BB
	1
	12

	13.
	Sharpening filters-Laplacian and Gradient operators
	T1
	157-169
	BB
	1
	13

	14.
	Frequency Domain: Introduction
to Fourier Transform
	T1
W2
	255-269
	BB /PPT
	1
	14

	15.
	Smoothing frequency domain filters – Ideal, Butterworth and
Gaussian filters.
	T1,W4
	269-280
	BB,VL
	1
	15

	16.
	Sharpening  frequency  domain
Filters – Ideal, Butterworth and Gaussian filters.
	T1,W5
	280-286
	BB
	1
	16

	17.
	Homomorphic filtering
	T2
	315-316
	BB
	1
	17

	18.
	Color image enhancement.
	T2
	262-263
	BB
	1
	18

	Outcome of Unit II:

CO2: Operate on images using the techniques of smoothing, sharpening and enhancement.



	UNIT III - IMAGE RESTORATION

	19.
	Image Restoration – degradation
model, Properties
	T1
	311-312
	PPT
	1
	19

	20.
	Noise models
	T1
	313-322
	BB
	1
	20

	21.
	Mean Filters, Order Statistics
	T1
	322-330
	BB
	1
	21

	22.
	Adaptive filters
	T1
	330-335
	BB
	1
	22

	23.
	Band reject Filters, Band pass Filters
	T1
	335-337
	BB
	1
	23

	24.
	Notch Filters
	T1
	337-343
	BB
	1
	24

	25.
	Optimum Notch Filtering
	T1
	337-343
	BB
	1
	25

	26.
	Inverse Filtering
	T1
	351-357
	BB
	1
	26

	27.
	Wiener filtering
	T1
	351-357
	BB
	1
	27

	Outcome of Unit III:

CO3: Understand the restoration concepts and filtering techniques.

	UNIT IV - IMAGE SEGMENTATION                                                                                   

	28.
	Edge detection
	T1
	706-725
	BB
	1
	28

	29.
	Edge linking via Hough transform
	T1
	725-738
	PPT
	1
	29

	30.
	Thresholding -Basics
	T1
	738-752
	BB
	1
	30

	31.
	Thresholding-Multiple, Variable, Multi Variable
	T1
	752-763
	BB
	1
	31

	32.
	Region based segmentation Region growing, Region splitting and merging
	T1
	763-769
	BB
	1
	32

	33.
	Morphological processing
	T1,W6
	627-679
	BB
	1
	33

	34.
	Erosion and dilation
	T1,W6
	630-635
	BB
	1
	34

	35.
	Segmentation by morphological
watersheds-basic concepts
	T1
	769-772
	BB
	1
	35

	36.
	Dam construction, Watershed segmentation algorithm
	T1
	772-776
	BB
	1
	36

	Outcome of Unit IV:

CO4: Learn the basics of segmentation, features extraction, compression and recognition methods for Color models.

	UNIT V - IMAGE COMPRESSION AND RECOGNITION                                                

	37.
	Need for data compression,
Huffman
	T1
	542-544
	BB
	1
	37

	38.
	Run Length Encoding, Shift codes
	T1
	553-559
	BB
	1
	38

	39.
	Arithmetic coding
	T1
	548-551
	BB
	1
	39

	40.
	JPEG standard, MPEG
	T1
	
	PPT
	1
	40

	41.
	Boundary representation
	T1
	796-815
	BB
	1
	41

	42.
	Boundary description -Fourier
Descriptor
	T1
	815-822
	BB
	1
	42

	43.
	Regional Descriptors-Topological
feature
	T1
	822-827
	BB
	1
	43

	44.
	Texture – Patterns and Pattern classes
	T1
	827-839
	BB
	1
	44

	45.
	Recognition based on matching
	T1,W7
	866-872
	BB
	1
	45

	Outcome of Unit V:

CO5: Comprehend image compression concepts.
CO6: Implement and evaluate image processing algorithms using contemporary tools and demonstrate their applicability to real-time or practical scenarios.


Course Outcome:

	At the end of the course, the students should be able to:

CO1: Know and understand the basics and fundamentals of digital image processing, such as

Digitization, sampling, quantization, and 2D-transforms.

CO2: Operate on images using the techniques of smoothing, sharpening and enhancement.

CO3: Understand the restoration concepts and filtering techniques.

CO4: Learn the basics of segmentation, features extraction, compression and recognition methods for Color models.

CO5: Comprehend image compression concepts.

CO6: Implement and evaluate image processing algorithms using contemporary tools and demonstrate their applicability to real-time or practical scenarios.



Course Outcome Vs Program Outcome Mapping:

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

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

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

	CO3
	3
	3
	2
	3
	2
	-
	-
	-
	-
	1
	-
	2
	3
	3

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

	CO5
	2
	2
	1
	1
	2
	-
	-
	-
	-
	1
	-
	2
	2
	2

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

	AVG
	2.1
	2.5
	1.8
	1.8
	2.3
	-
	-
	-
	1.5
	1.3
	1
	2.3
	2.3
	2.6


Content beyond Syllabus:

	· Study of advanced image processing techniques. 
· Basic Program using MATLAB  


Internal Evaluation Components:

	Web portal
	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)
	5. Image Sampling and Quantization
	CO1

	
	2
	Assignment – Poster Presentation / PPT (20)
	15. Smoothing frequency domain filters – Ideal, Butterworth and
Gaussian filters.
	CO2

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

	
	3
	 *Seminar (20)
	24.Notch Filters

25. Optimum Notch Filtering
	CO3

	
	4
	Case Study Report (20)
	33. Morphological processing
	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: III ECE B
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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