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DIGITAL IMAGE and VIDEO PROCESSING

Course Objectives:
e To study the image fundamentals and mathematical transforms necessary for image
Processing.
To study the image enhancement techniques
To study image restoration procedures.
To study the image compression procedures.
To study the basics of Video processing and 2-D Motion estimation

UNIT I:

Fundamentals of Image Processing and Image Transforms:

Introduction, Image sampling, Quantization, Resolution, Image file formats, Elements of image
processing system, Applications of Digital image processing. Introduction, Need for transform,
image transforms, Fourier transform, 2 D Discrete Fourier transform and its transforms,
Importance of phase, Walsh transform, Hadamard transform, Haar transform, slant transform
Discrete cosine transform, KL transform, singular value decomposition, comparison of different
image transforms.

UNIT II:

Image Enhancement:

Spatial domain methods: point processing techniques, 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 Restoration:

Introduction to Image restoration, Image degradation, Types of image blur, Classification of
image restoration techniques, Image restoration model, Linear and Nonlinear image restoration
techniques, Blind de-convolution.

UNIT III:

Image Segmentation:

Introduction to image segmentation, Point, Line and Edge Detection, Region based
segmentation., Classification of segmentation techniques, Region approach to image
segmentation, clustering techniques, Image segmentation based on thresholding, Edge based
segmentation, Edge detection and linking, Hough transform.

Image Compression:

Introduction, Need for image compression, Redundancy in images, Classification of redundancy
in images, image compression scheme, Classification of image compression schemes,
Fundamentals of information theory, Run length coding, Shannon — Fano coding, Huffman
coding, Arithmetic coding, Predictive coding, Transformed based compression, Image
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compression standard, Wavelet-based image compression, JPEG Standards.
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UNIT IV:

Basic Steps of Video Processing:

Analog Video, Digital Video. Time-Varying Image Formation models: Three-Dimensional
Motion Models, Geometric Image Formation, Photometric Image Formation, Sampling of Video
signals, filtering operations.

UNIT V:
Motion Estimation: 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 Videocoding.

TEXT BOOKS
1. Digital Image Processing — Gonzaleze and Woods, 3™Ed,Pearson,2008.
2. Digital Video Processing — M. Tekalp, Prentice Hall International.2"Ed.2015.

REFERENCE BOOKS
1. Digital Image Processing — S.Jayaraman, S.Esakkirajan, T.Veera Kumar — TMH,2009.
2. Video Processing and Communication — Yao Wang, JoemOstermann and Ya—quin
Zhang.1* Ed., PH Int,2017
3. Digital Image Processing and Analysis-Human and Computer Vision Applicationwith
CVIP Tools — ScotteUmbaugh, 2nd Ed, CRC Press,2011.

Course Outcomes:

e Defining the digital image, representation of digital image, importance of image
resolution, applications in imageprocessing.

e Know the advantages of representation of digital images in transform domain, application
of various imagetransforms.

e Know how an image can be enhanced by using histogram techniques, filtering techniques
etc

e Understand image degradation, image restoration techniques using spatial filtersand
frequencydomain

e Know the detection of point, line and edges in images, edge linking through local
processing, globalprocessing.

e Understand the redundancy in images, various image compressiontechniques.

e  Know the video technology from analog color TV systems to digital video systems,how
video signal is sampled and filtering operations in videoprocessing.

e Know the general methodologies for 2D motion estimation, various coding used invideo
processing.



