MCN 8103 Multimedia Communication Systems
Course Description
Multimedia communications is increasingly popular services in todays communication. However, it results in large amount of data to be transmitted through heterogeneous networks and devices. Some of multimedia applications require special treatment in networks and devices to yield user appreciable quality of service. For instance, mobile phone users around the world have started receiving TV programs through mobile phones. This course shall provide fundamental principles on multimedia communication systems with  emphasis on video data.  Students will  learn video signal presentations, video systems, video compression. Students will also learn video transmission protocols, video application protocols and requirements, and video adaptation techniques.

Aims
The good of the course is that upon the completion of the course, the student should be able to: understand the basics of analog and digital video: video representation and transmission analyze analog and digital video signals and systems know the fundamental video processing techniques acquire the basic skill of designing video compression familiarize himself/herself with video com- pression standards know the basic techniques in designing video transmission systems: error control and rate control
Teaching and Learning
Lectures and students presentations. Students will also learn through reading research papers and implementing course projects .

Indicative  Content
• Elements of A multimedia system

• Basics of analog and digital video: color video formation and specification, analog TV system, video raster, digital video

• Frequency domain analysis of video signals, spatial and temporal frequency  response of the human visual system.

• Scene, camera,  and motion modeling, 3D motion and projected 2D motion, models for typ- ical camera/object motions. 2D motion estimation: optical flow equation, different motion estimation methods (pel-based,  block-based,  mesh-based, global motion estimation, multi- resolution approach)

• Basic compression techniques: information bounds for lossless and lossy source coding, binary encoding, scalar/vector quantization
• Waveform-based coding: transform coding, predictive coding including motion compensated prediction and interpolation, block-based hybrid video coding, scalable video

• Video compression standards (H.261 and H.263, MPEG1, MPEG2, MPEG4, MPEG7). (Error control in video communications

• Multimedia Networks

• Video transport over the Internet and wireless networks

• Video adaptation techniques for mobile devices

Assessment
• Assignments, tests , research course work,

• final examination

Recommended Reading/ Indicative  Sources: Text book:
Multimedia Communication Systems: Techniques, Standards, and Networks By K. R. Rao, Zoran

S. Bojkovic, Dragorad A. Milovanovic , Published Apr 26, 2002 by Prentice Hall.
Recommended References:
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• IEEE/ACM Transaction on Networking

• IEEE Communication Magazine

• IEEE Network Magazine

• IEEE Journal on Selected Areas in Communications

• IEEE Transaction on Communications

• International Journal of Communication Systems

• Y. Wang, J. Ostermann, and Y.Q.Zhang, ”Video Processing and Communications,” 1st ed., Prentice Hall, 2002. ISBN: 0130175471.

• Taubman and M. Marcellin, ”JPEG2000: Image Compression Fundamentals, Standards, and

Practice,” Kluwer, 2001. ISBN: 079237519X.
• Iain E G Richardson, ”H.264 and MPEG-4 Video Compression,” John Wiley & Sons, Septem- ber 2003, ISBN 0-470-84837-5

