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1. Introduction
1.1 What is a multimedia system?
1.2 Fundamentals and terminology

2. Compression Algorithms for Multimedia Data Streams
2.1 Fundamentals of data compression

2.2 Compression of still images

2.3 Video compression

2.4 Audio compression

2.5  Animations

3. Quality of Service

3.1 Motivation

3.2 Characteristics of Real-time / Multimedia Systems
3.3 QoS — Definition

3.4 Resources

3.5 Providing QoS

3.6 QoS Architectures
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Multimedia Communication
Network technology, as it is today
Quality of Service in networks
Multicast

Media scaling and media filtering

Optical Memory

Overview

History

Fundamentals

Laser Vision

CD-DA: Compact Disk Digital Audio

CD-ROM: Compact Disk — Read Only Memory
CD-ROM/XA: CD-ROM Extended Architecture
Further CD-ROM-based developments
CD-WO: Compact Disk Write Once

5.10 CD-MO: Compact Disk Magneto-Optical
5.11 DVD: Digital Video Disk
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Media Server

Media Server Architecture

Storage Devices and Disk Layout

Disk Controller and RAID

Storage Management and Disk Scheduling
File Systems, Video File Servers

Operating System Support
Real-time operation
Scheduling algorithms
Device management

Automatic Content Analysis
Basic parameters for video analysis
Deriving video semantics

Basic parameters for audio analysis
Deriving audio semantics
Application examples
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9. Digital Watermarking

9.1 Security in multimedia systems

9.2  Watermarks: History, types and applications

9.3 Robust watermarks

9.4  Open problems

9.5 Fragile watermarks: Protecting the integrity of documents
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1.1. What is a multimedia system?

A multimedia system supports the integrated storage, transmission and
representation of the discrete media types text, graphics and image and the
continuous media types audio and video on a digital computer.
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Early multimedia system, around 1985

]
The Eighties:
Analog solutions

digital

Computers control the analog media streams, e.g., via cross-connect
switches.
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digital

The media streams are digital. They can be processed (e.g., compressed/decompressed,
analyzed) in the computer.
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Time-Independent Media
 Information is not related to timing of the data stream
« All ,classic* media in the computer, such as:

¢ text

¢ graphics (line drawings, vector graphic)

® image (photo, pixel graphics).

Time-Dependent Media
 Information is time-related, must be shown to the user at specific points in time
» Continuous data streams
¢ Data appears in regular intervals
* Examples:
® Audio (continuous)
® Video (continuous)
° An animation (not a continuous stream, but time-dependent)

¢ An interactive game on the Internet (not a continuous stream, but has real-time
requirements)
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A multimedia system is characterized by the

¢ integrated
e production,
» processing,
« storage,
e representation,
» and transmission

¢ of several time-dependent and time-independent media streams.
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low delay

high quality

Compression

low comple xity )
efficient implementation

The compression of multimedia data streams saves
¢ storage space
¢ transmission bandwidth.
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