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System Design, Algorithm and Application of

Next Generation Multimedia
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Tennis Real Play
- an interactive tennis game
constructed from game videos

- play games after watching
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Tennis Real Play is an interactive game
constructed from game videos. Users can
play the games after watching game videos.
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Abstract

Nowadays, what consumers want are not only perceives
multimedia contents but also has the participation and
interaction with them. Under the current transmission
structure, what consumers see are the frames broadcasted by
the provider. The interactivity of multimedia contents is strictly
constrained by this transmission framework. To improve this
situation, we propose a brand-new system design, algorithm
and application of next generation multimedia. In the
multimedia contents, the information of the foreground and
background objects is transmitted separately. Depending on
the desire of consumers, the customized multimedia contents
can be rendered by using the separated information at the
user-end.

There are two main advantages in the proposed structure
of transmitting the layer-separated video contents. First,
the needed transmission bandwidth can be dramatically
decreased. Second, the system can bring more fun to users
through the interaction with multimedia contents.

In the following, we are going to present three different
applications based on transmitting layer-separated video
contents, which are Tennis Real Play (TRP), Tennis Video 2.0
(TV2.0) and 3D Visual Effect. To show real-time interactivity,
we take Tennis Video 2.0 as an example. The well functioned
interactive tennis system can be rendered immediately by the
algorithms and methods of content analysis.

As shown in Figure 1, in the TRP system, user can control the
player whom they like and feel the excitement of the game
right after they watched it. In this way, the interactivity of
watching a tennis game is greatly increased. As shown in
Figure 2, there are 4 different video quality levels in the TV2.0
system. According to the available bandwidth on the instant,
the system will provide different information about the
game. Furthermore, the disparity map in 3D rendering can be
generated by foreground objects and background scene in
the game videos for the rendering of vivid 3D visual effect of

the tennis game video.

In order to accomplish the concept of transmitting layer-
separated video contents, the television or monitor needs
to have the ability of real-time rendering. First, the proposed
system analyzes the video contents at the supplier-end (like
the broadcasting server), and then transmits the processed
information to the user-client. However, the current television
only decodes the video bit stream and displays the video. To
render the customized video contents, another processing
engine is needed. Thus, we propose a video rendering engine,
which can immediately render the video contents according
to the users’ requests. Moreover, the proposed rendering
engine can be integrated in the current television system.
That is to say, the interactive multimedia system can be

accomplished by the proposed video rendering engine.
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Tennis Video 2.0 provides the methods to transmit
the video contents individually, which can reduce the
transmission bandwidth and maintain the high video
quality.



