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Rationale
This course covers fundamental theories and techniques for efficient representation, processing,  and  communication  of  digital  images  and  video.  It  presents  the  main concepts, results, and techniques that are the foundations of current academic research and industry practice in digital image processing.

Objectives
	To equip the student with techniques applied in digital image and video processing such as filtering, enhancement and motion estimation
	To impart the computer engineering student with skills necessary to select appropriate image and compression techniques to achieve a particular practical goal.
	To introduce to the student the protocols used for transmission and storage of digital images and video.
	To introduce to the students the inherent limitations imposed by contemporary hardware and software on the processing of digital image and video.
Course Content
1. 	Introduction
  Digital image representation
  Visual perception,
  Image sampling and quantization.
  Basics of digital video
  Digital video formats.
2. 	Image Enhancement
  Noise reduction methods
  Contrast enhancement methods
  Edge sharpening methods
3. 	Image Restoration
  Inverse filtering
  Least squares restoration
  Constrained least squares method
  Iterative methods
  Extrapolation and super resolution methods
4. 	Image Compression
  Concept and techniques for entropy coding
  Scalar and vector quantization methods for image coding
  JPEG image compression standard
  Sub band/wavelet image compression
  lossless image compression
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5. 	Motion analysis:
  Real vs apparent motion
  Motion modeling,
  Spatial-temporal constraint methods (optical flow equation),
  Block-matching methods
  Mesh-based methods
  Global motion estimation
  Multi-resolution approach
  Motion segmentation
6. 	Video compression:
  Information bounds for lossless and lossy source coding
  Transform coding, predictive coding
	Motion compensated coding
  Scalable video coding


  Multiview/stereo/mesh coding
  Video compression standards and Applications
  Video Watermarking
Learning Outcomes
On completing this course the student should be able to:
	Understand the basic information of Video and images
	Understand the various compression techniques and work with either raw or compressed data
	Understand the frequency components of image and video data
	Implement data compression techniques
	Work with Image or Video File formats
	Perform motion-compensated predictive coding of video using forward, backward, and bidirectional predictive methods.
	Select an appropriate encoding method for each macro block in a video sequence.
	Know basic features of prominent image and video compression standards.
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