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Abstract

In the last chapter, we discuss how advanced multimedia technologies are
used in distance learning systems, including multimedia authoring and
presentation, Web-based learning, virtual environments, interactive video,
and systems on mobile devices. On the other hand, we believe pedagogic
theory should be incorporated into the design of distance learning systems
to add learning efficiency. Thus, we point out some suggestions to the
designers of future distance learning systems.
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Introduction

Distance learning, based on styles of communication, can be categorized into
synchronized and asynchronized modes. The advantages of distance learning
include flexibility of time and space, timely delivery of precisely presented
materials, large amount of participants and business opportunity, and automatic/
individualized lecturing to some degrees. Both synchronized and asynchronized
distance learning systems rely on multimedia and communication technologies.
Due to its commercial value, distance learning is becoming a killer application of
multimedia and communication research. We discuss current distance learning
systems based on the types of multimedia technologies used and point out a few
new research directions in the last section.

Multimedia Presentations
and Interactions

Authoring and playback of multimedia presentations are among the earliest
applications of multimedia technologies. Before real-time communication and
video-on-demand technologies, multimedia presentations were delivered to kids
and distance learning students on CD ROMs. The advantage of multimedia
presentation over traditional video tapes is due to interactivity. Multimedia
presentations allow one to select “hot spots” in individualized topology. Tech-
niques to realize this type of CD ROM presentations allow a rich set of media
coding and playback mechanisms, such as images, sounds, and animations
(including video and motion graphics). Successful examples include MS
PowerPoint, Authorware Professional, Flash, and others.

With the development of communication technologies, multimedia computing
focuses on efficient coding mechanism to reduce the amount of bits in transmis-
sion. Synchronization among media became important. Inner stream synchroni-
zation is implemented in a single multimedia record, such as the interleaving
coding mechanism used in a video file, which includes sound track and motion
picture track. Another example of inner stream synchronization and coding is to
merge graphics animation with video stream (Hsu, Liao, Liu, & Shih, 2004). On
the other hand, inter stream synchronization is more complicated since both the
client (i.e., user) side and the server (i.e., management system) side need to work
together. Inter stream synchronization allows packages (e.g., sound and image)
to be delivered on different paths on a network topology. On the client side,
packages are re-assembled and ensured to be synchronized. Another example
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