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Course: EE452X-Multimedia Signal Processing 
Instructor: Buket D. Barkana, Ph.D.

Description: EE452X is an introductory course on multimedia signal processing bringing real-world design experience to students using state-of-the-art multimedia software and hardware. The course deals with processing of multiple media signals, i.e., speech, audio, MPEG, HDTV, images, video. Focus is on efficient representations, lossless and lossy compression techniques, security and watermarking methods, and multimedia networks. Students will develop a computer and/or research project.
Objective: The aim of the course is to provide an understanding of the fundamental concepts, and the applications, of digital signal and information processing techniques in communication and multimedia systems
Grading:

Midterm
 Project
: 30%

Final Project
: 60%

Attendance
: 10%

Homeworks
: 10%

Cheating and Plagiarism:

No cooperation on graded assignments, projects, and exams will be permitted, except as specifically stated by the instructor. Any work copied from another source should give credit to the original author. Any infractions of this policy will be dealt with in the strictest possible manner.

Syllabus and Schedule: Total 21 Lectures
1. Introduction............................................................................................................. (2 Lectures)
· Introduction to Multimedia
· Multimedia Authoring and Tools
· Media and Data Streams
2. Speech/Audio Technology...................................................................................... (2 Lectures)
· Basics of Digital Audio
3. Graphics and Images............................................................................................... (2 Lectures)
· Graphics and Image Data Representations
4. Video Technology................................................................................................... (4 Lectures)
· Color in Image and Video

· Fundamental Concepts in Video
· HDTV Standards

· Multichannel Audio for HDTV
· Introduction to surround sound audio delivery systems
· Techniques in production, contribution and transmission
5. Multimedia Data Compression............................................................................... (6 Lectures)
· Speech Signal Compression Standards
· Image Compression Standards
· Lossless Compression Algorithms
· Lossy Compression Algorithms
· Waveform Coders
· Vocoders
· Hybrid Coders
· Basic Video Compression Techniques
· MPEG Video Coding I—MPEG-1 and 2
· MPEG Video Coding II—MPEG-4, 7 and Beyond
· Basic Audio Compression Techniques
· MPEG Audio Compression
6. Multimedia Communication and Retrieval........................................................... (3 Lectures)
· Computer and Multimedia Networks
· Multimedia Network Communications and Applications
7. Multimedia content security and watermarking methods...................................... (2 Lectures)
8. Recent research papers on multimedia signal processing...................................... (This part is spread on through the lectures and projects)

Textbooks: 1)Multimedia Communication Systems: Techniques, Standards, and Networks, K. R. Rao, University of Texas, Arlington Zoran S. Bojkovic, University of Belgrade, Yugoslavia Dragorad A. Milovanovic .
2) Multimedia Fundamentals, Volume 1: Media Coding and Content Processing, 2/E, Ralf Steinmetz, Darmstadt University of Technology, Germany, Klara Nahrstedt, University of Illinois.
