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[bookmark: _Ref115692052][bookmark: _Toc136205629]A. General information about the course:
1. Course Identification
	1. Credit hours: (03)

	

	2. Course type

	A.
	☐ University 
	☐ College
	☒ Department
	☐ Track
	☐ Others

	B.
	☒ Required
	☐ Elective

	3. Level/year at which this course is offered: (Level 10 / Year 05)

	4. Course General Description:

	This course focuses on development of algorithms and techniques to analyze and interpret the visible world around us.  This requires understanding of the fundamental concepts related to multi-dimensional signal processing, feature extraction, pattern analysis visual geometric modeling, stochastic optimization etc.  Knowledge of these concepts is necessary in this field, to explore and contribute to research and further developments in the field of computer vision.  Applications range from biometrics, medical diagnosis, document processing, mining of visual content, to surveillance, advanced rendering etc.

	5. Pre-requirements for this course (if any):

	Nil

	[bookmark: _Hlk511560069]6. Pre-requirements for this course (if any):

	Nil

	7. Course Main Objective(s):

	· Discuss the basic concepts of digital image formation and low level processing methods.
· Explain the fundamental principles of depth estimation and multi-camera views.
· Describe the feature extraction and segmentation techniques.
· Illustrate the methods and techniques to be applied for pattern analysis and motion analysis.
· Familiarize the students with various types of shape from X.
· Familiarize students with various types of malicious software and attacks on information security and their countermeasures.


[bookmark: _Ref115691940][bookmark: _Hlk531080362]2. Teaching mode (mark all that apply)
	No
	Mode of Instruction
	Contact Hours
	Percentage

	1
	Traditional classroom
	60
	100%

	2
	E-learning
	
	

	3
	Hybrid
· Traditional classroom
· E-learning
	
	

	4
	Distance learning (Self-Learning)
	
	



[bookmark: _Ref115691960]
3. Contact Hours (based on the academic semester)
	No
	Activity
	Contact Hours

	1. 
	Lectures
	28

	2. 
	Laboratory/Studio
	28

	3. 
	Field
	--

	4. 
	Tutorial  
	--

	5. 
	Others (specify)
	4

	Total
	60


[bookmark: _Ref115691966]
[bookmark: _Toc136205630]B. Course Learning Outcomes (CLOs), Teaching Strategies and Assessment Methods
	Code
	Course Learning Outcomes
	Code of CLOs aligned with program
	Teaching Strategies
	Assessment Methods

	1.0
	Knowledge and understanding

	1.1
	Define the fundamentals of image formation and transformations
	K1
	· Lectures/Presentations
Media Lectures
	· Mid-Term Exam
· Assignment- 1
Final Theory Exam

	1.2
	Explain the applications of various types of filters used in image processing.
	K2
	· Lectures/Presentations
Media Lectures
	· Mid-Term Exam
· Assignment- 2
Final Theory Exam

	2.0
	Skills

	2.1
	Evaluate various Image feature extraction techniques.
	S1
	· Lectures /Presentations
· Media Lectures
Tutorials
	· Assignment - 1
· Assignment – 2
Final Theory Exam

	2.2
	Analyze the various approaches to Image segmentation and pattern recognition methods
	S1
	· Lectures /Presentations
· Media Lectures
Tutorials
	· Assignment - 1
· Assignment – 2
Final Theory Exam

	2.3
	Design and implement the motion analysis in the images
	S2
	· Lectures /Presentations
· Media Lectures
Tutorials
	· Assignment -1
Final Theory Exam

	2.4
	Develop the analysis skills applied on the images
	S3
	· Lectures /Presentations
· Lab Demonstration
· Media Lectures 
Group discussion
	· Assignment - 2
· Lab Exam
Final Theory Exam

	3.0
	Values, autonomy, and responsibility

	3.1
	Demonstrate the ability to work in group to achieve common assignments and activities in the field of computer vision

	V2
	Group Discussion
	Assignment – 2 (Group Assignment)



[bookmark: _Ref115691971][bookmark: _Toc136205631]C. Course Content
	No
	List of Topics
	Contact Hours

	1. 
	NTRODUCTION  
Digital   Image   Formation   and   low-level   processing:    Overview  and  State-of-the-art, Fundamentals   of   Image   Formation,   Transformation:  Orthogonal,  Euclidean,  Affine,  Projective, etc;   Fourier  Transform,  Convolution and Filtering, Image Enhancement,  Restoration,  Histogram Processing
	4T + 4P

	2. 
	DEPTH ESTIMATION AND MULTI-CAMERA VIEWS
Perspective, Binocular Stereopsis: Camera and Epipolar Geometry; Homography, Rectification, DLT, RANSAC, 3-D reconstruction framework; Auto-calibration.

	4T + 4P

	3.
	FEATURE   EXTRACTION
Edges   -   Canny,   LOG, DOG;  Line  detectors  (Hough  Transform),  Corners  -  Harris  and  Hessian  Affine,  Orientation Histogram,  SIFT,  SURF,  HOG,  GLOH,  Scale- Space  Analysis-  Image  Pyramids  and  Gaussian derivative filters, Gabor Filters and DWT.
	4T + 4P

	4.
	IMAGE   SEGMENTATION
Region   Growing,   Edge Based approaches to segmentation, Graph-Cut, Mean-Shift, MRFs, Texture Segmentation; Object detection
	4T + 4P

	


5.
	PATTERN   ANALYSIS 
Basics of Probability   and Statistics,   Clustering:    K-Means,   K-Medoids, Mixture   of   Gaussians,    Classification:      Discriminant Function, Supervised, Un-supervised, Semi-supervised; Classifiers:  Bayes, KNN, ANN models; Dimensionality Reduction:  PCA, LDA, ICA; Non-parametric methods.
MOTION ANALYSIS
Background Subtraction and Modeling, Optical Flow, KLT, Spatio-Temporal Analysis, Dynamic Stereo; Motion parameter estimation.
	       4T + 4P

4T + 4P

	6.
	SHAPE FROM X
Light at Surfaces; Phong Model; Reflectance Map; Albedo estimation.    Photo-metric Stereo; Use of Surface Smoothness Constraint;  Shape  from  Texture,  color,  motion  and edges.
	
4T + 4P

	Total
	26T + 26P



[bookmark: _Ref115691976][bookmark: _Toc136205632]D. Students Assessment Activities
	No
	Assessment Activities * 
	Assessment timing
(in week no)
	Percentage of Total Assessment Score

	1. 
	Midterm Exam
	7th-8th week
	15%

	2. 
	Assignment I
	9th week
	10%

	3. 
	Assignment 2 (Case Study/ Group assignment)
	12th week
	15%

	.4
	Lab Exam 
	14th Week
	20%

	5.
	Final Theory Exam
	15th Week
	40%


*Assessment Activities (i.e., Written test, oral test, oral presentation, group project, essay, etc.).
[bookmark: _Toc107389543][bookmark: _Ref115691981][bookmark: _Toc136205633]E. Learning Resources and Facilities 
[bookmark: _Ref115691986]1. References and Learning Resources
	Essential References
		· Richard Szeliski, Computer Vision:  Algorithms and Applications, Springer-Verlag London Limited 2011.
· Computer  Vision:  A  Modern  Approach,  D.  A. Forsyth, J. Ponce, Pearson Education, 2003 Pearson Education, 2003

	


 

	Supportive References
	· Richard  Hartley  and  Andrew  Zisserman,  Multiple  View  Geometry  in  Computer  Vision,  Second Edition, Cambridge University Press, March 2004.
· K. Fukunaga; Introduction to Statistical Pattern Recognition, Second Edition, Academic Press, Morgan Kaufmann, 1990.
· R.C.  Gonzalez and R.E.  Woods, Digital Image Processing, Addison- Wesley, 1992

	Electronic Materials
	· https://medium.com/@dataturks/deep-learning-and-computer-vision-from-basic-implementation-to-efficient-methods-3ca994d50e90
· https://www.tutorialspoint.com/dip/computer_vision_and_graphics.htm
· https://www.analyticsindiamag.com/from-books-to-tutorial-check-out-the-top-7-resources-to-learn-computer-vision/

	Other Learning Materials
	


[bookmark: _Ref115691991]
2. Required Facilities and equipment
	Items
	Resources

	facilities 
(Classrooms, laboratories, exhibition rooms, simulation rooms, etc.)
	· Classroom equipped with projector, whiteboard, and sufficient seating arrangements.
· Lab with software installed and an individual computer terminal for each student.

	Technology equipment
(projector, smart board, software)
	· Whiteboards and projectors for classroom and labs
Following software for lab work:
· Kali Linux

	Other equipment
(depending on the nature of the specialty)
	None


[bookmark: _Ref115691994]
[bookmark: _Toc136205634]F. Assessment of Course Quality 
	Assessment Areas/Issues  
	Assessor
	Assessment Methods

	[bookmark: _Hlk513021635]Effectiveness of teaching
	Students
	Indirect (Course evaluation survey form)

	Effectiveness of 
Students assessment
	CRC / QAU / HoD
	Direct (Course reports/result analysis)

	Quality of learning resources
	Track leaders / CRC
	Indirect (Review, meetings, and star rating with suggestions for further modification and improvements)

	The extent to which CLOs have been achieved
	CRC / QAU
	Direct (CLO assessment template further verified at course coordinator, Track leader and QAU level)

	Other
	
	


Assessors (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify) 
Assessment Methods (Direct, Indirect)
[bookmark: _Ref115692041][bookmark: _Toc136205635]G. Specification Approval
	COUNCIL /COMMITTEE
	DEPARTMENT COUNCIL

	REFERENCE NO.
	

	DATE
	15/10/2022
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