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Abstract

In this paper, we develop a multimedia database
system that supports the reuse of multimedia
presentations and resources. By the concepts of
object-orientation, We define four types of objects:
frame, frame group, resource, and resource group.
The database consists of two layers: the frame layer
and the resource layer. The integration of the
database graphical user interface and the Intelligent
Multimedia Presentation System will allow users to
design a wonderful presentation quickly and easily by
searching and  selecting the resource and
presentation pieces using a database browser.

Keywords : Multimedia Database, Multimedia
Presentation, MDBMS, IMMPS®
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1. Introduction

Due to the impressive sound and visual effect, and
the low price of personal computer hardware,
multimedia presentations have been used in many
areas. People use multimedia facilities to present their
products, plans, and lectures. How to quickly design a
multimedia presentation of a high quality has became
a hot research issue. Although there are some
commercial presentation design software available on
the market. However, most presentations generated by
these systems communicate with the addresses in a
single direction manner. That is, the presentation
software does not listen to the listeners’ response. For
this reason, we have developed an Intelligent
Multimedia Presentation System (IMMPS) [7] to
overcome the shortage.

Figure I shows the three subsystem of the IMMPS:
The user interface subsystem, the Database subsystem,
and the runtime subsystem. The user interface
subsystem provides designer some tools to design
his/her presentation, and user can select and retrieval
multimedia resources/presentations via the database
subsystem . The presentation will work according
designer’s discipline. In order to correct presentation
flow, there is a specification language for describing
all behavior of the presentation. The system uses a
small rule-based knowledge base to store all rules of
the presentation and the fact of user’s response. The
runtime  subsystem will show the multimedia
presentation according to the interaction of user,
which inferences the presentation knowledge by
prolog language .This paper focuses on the discussion
of the database subsystem of the IMMPS project,
which supports the reuse of multimedia presentations
and resources,

The rest of this paper is organized as the follows. In
Section 2 presents the Architecture of our database,
Some important properties of multimedia resources
and presentations are addressed in section 3. The
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detail of implementation are given in section 4.
Finally, a short conclusion and the discussion of our
future works are given in section 5.
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Figure 1: A system for intelligent multimedia
presentation designs
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2. The Database Architecture

The architecture of the proposed multimedia
database consists of two layers: the frame object layer
and the resource object layer. Figure 2 gives an
overall view of the database. In the architecture,
object are connected by links. Two type of objects are
implemented: frames and resources. And four types of
links are used, as -discussed in the following
definitions:

Definition: A frame is denoted by a box which
represents related issues that a presenter wants to
illustrate.

Definition: A resource is denoted by a circle with its
associated properties given in an attached rounded
box. which is a picture, a text description, a video, or
other material that can be used in a multimedia
computer.

Definition: An inheritance link, denoted by a thick
straight line, represents a property inheritance
between two frames which is used in the process of
knowledge collection.
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Inheritance links are used in the process of
knowledge collection of an activated frame before
the logical inference of the frame proceeds [7]. A
message, with or without parameters, show the
usage relation between two frames.

Definition: A wusage link, represented by a labeled
thin straight line, is a link which represents a message
passed between two {rames.

Definition: An aggregation link, shown by a leader
with a single direction arrow, indicates that a frame is
using a resource.

An aggregation link connects frames and resources
in the two layers of the database. An association may
exist in between two resources, For example, an
animation resource is associated with a MIDI resource
which is used as the background music.

Definition: An association link, is represented by a
bi-direction straight curve line between two resources
which are corelated. :

As well as we have discussed above, we based on
the concept of object groups for the reuse of
multimedia resources and presentations. An object
group is the collection of objects which serves as the
basic unit in a presentation. For example, a piece of
presentation showing the history of computer consists
of several frames associated with a number of
resources used in the frame is defined as a reused
object. This piece of presentation can be reused in
several computer related presentations. Two types of
groups are defined in the database: the frame group
and the resource group.(both are denoted by circled in
figure2).

In the first layer of our database, a frame group is a
collection of frames, which is the basic presentation
unit to be reused. A resource group in the second layer
is a collection of resources to be used by a frame, or a
frame group. A frame group or a resource group could
become a reusable object stored in the database, if the
group is declared by the user via our graphical user
interface. After the declaration, an object group
becomes an object class. These frame object class and
resource class will be reused when instantiated later on.
Finally, we have last object in our database named
Project, which is a complete multimedia presentation.

In this section, we have discussed the overall picture
of our database system. In the next section, we
summarize important properties of two types of
objects and object groups in our database.
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Figure 2 : The database architecture consists of two

layers

3. Multimedia Object Attributes

To create a high quality multimedia presentation,
not only a good presentation design environment is
essential, but good multimedia resource are the key.
In order to search the resources conveniently, we have
associated with a number of attributes for the
resources. We consider the following attributes for

objects in the resource object layer of our database:

@ name: a unique name of the resource.

® keyword: one or more keywords are used as the
description of a multimedia resource. For instance,
name if the city is a keyword of the bitmapped picture

of Paris.

@ usage: how the resource in used (e.g., background,

navigation, or focus).

@ medium: what multimedia device is used to carry
out this resource (e.g., sound, video, MPEG, or

picture).

@ model: how the resource in presented (e.g., table,

map, chart, or spoken language).

@ temporal  endurance: how long does the
resource last in a presentation (e.g., 20 seconds or
permanent).

@ synchronization tolerance: how does a
participant feel about the synchronization delay of a
resource. For instance, a user usually expects the
immediate response after pushing a button for the
next page of text. But, the user might be able to
tolerate for a video play being delayed for two
seconds.

© detectability: how does the resource attract a
listener (e.g., high, medium, or low).

© startup delay: the duration between a message is
issued and the corresponding resource is presented,
especially wen the resource is on a remote computer
connected via network.

@ hardware limitation: what kind of hardware is
essential for carrying out the resource (e.g., MPC
level 1, MPC level 2, MPC level 3, or other
limitation).

@ version: the version of this resource file.

@ date: the date and time this file is created

@ resolution: the resource of this resource file,
specially by X*Y (or 0*0) screen units.

© start/end time: for non-permanent resources, the
starting cycle and the ending cycle of the piece of
video, sound, or other resource that can be used,
especially used as a presentation resource. A cycle
can be a second, one-ten of second, or a frame
number of video/animation.

@ resource descriptor: a logical descriptor to a
physical resource data segment on the disk.

@ association links: pointer to other resources who
have the coexistence relation with the current
resource. ‘

Since each resource has a number of attributes, if
each query needs to contain all of these attributes, it
will be tiresome. Thus, we propose an intelligent
mechanism that makes a query easier. The database
is built in with a number of inference rules. Each
rule describes an if-then relation between two
attributes. The following are some of the rules used
in our database:

If usage = focus then detectabiliety = high
If model = illustration then medium = picture
If medium= picture then temporal endurance =

permanent

If medium = MPEG then hardware_limitation =
MPEG_card

If model = map then medium = picture

If... ete.

some unspecified attributes can be deduced from
others. Thus, a user does not need to specify all
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attributes of resource while he/she is using a query
to search for the resource.

In the frame object layer, each frame is also
associated with a number of attributes:

e name: a unique name of the frame.
e keyword: one or more keywords are used as the
description of a frame:
e inheritance links: pointers to other frames
which inherit properties from the current frame.
e usage links: messages from the current frame to
the destination frames, including possible parameters.

e aggregation links: pointers to resources which are

used in the current frame.

e presentation knowledge: logic facts, rules, and a
query used in the frame when the frame is open. Note
that presentation properties can be presented as logic
facts. '
o frame layout: screen coordinates of resources.

Not only the resource and the frame can be reused,
but also the frame group and the resource groups can
be reused. In order to reuse a set of resources easily,
each resource group is also associated with a number
of attributes:

e name: a unique name of the resource group.

e keyword: one or more keywords are used as the
description of a resource group.
® resources; recording the
resources group.

e association links: the association links in the
resource group, which is divided into two types:
internal: notes the association links between all
resources, which is the member of the resource group.
external. notes the association links between the
resources inside the resource group and the resources
outside the resource group.

resources of the

we associated a number of attributes with the frame
group, too. each frame group is associated with
following attributes:

@ name: a unique name of the frame group.

& keyword: one or more keywords are used as the
description of a frame group.

e frames: recording the frames of the frame group.
e inheritance links: the inheritance links in the

frame group, which is divided into two types: internat:

notes the inheritance links between all frames, which
‘is the member of the frame group. external: notes the
inheritance links between the frames inside the frame
group and the frames outside the frame group.
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The above attributes in the two object layers are
used in database to retrieve suitable objects/object
groups for a multimedia presentation. In the next
section, we discuss the implementation of our
database.

4 Database Implementation

We implement a graphical user interface (GUI)
which allows users to communicate with the
MDBMS easily by using Microsoft Visual Basic
(VB). This interface is also called “the MDBMS
Browser/Editor”(show in figure 3). Based on this
interface, user can query and retrieval multimedia
resources and presentations easily and quickly, and
we use Microsoft Visual C++ (VC) language to
implement the sever of our database system, which
provides a set of Application Program Interface
(API) functions available as Dynamic Linked
Libraries (DLLs). The API functions support the
construction of the database hierarchy, and allows
user to create and edit multimedia objects via the
MDBMS Browser/Editor. Based on VB and VC, we
develop our multimedia database.

We defined five classes for the frame, resource,
frame group, resource group and project objects by
C++ language. Properties of all objects are attributes
of classes, and the member functions of classes is

" the operations of objects. Four type of links were
stored as the data member of the objects. When the
user set up a inheritance link between two frames via
our graphical user interface, the record address of
destination frame will store in the data member of
the resource frame named IL_parents., similarly the
address of resource frame will store in the data
member of the destination frame named IL_children
of. Usage links (for message passing) are created at
the runtime as navigation results. An usage link
occupies no storage. only the messages are stored as
data members of a frame object class in the database.
Similarly, association links are implement by stored
the address of corresponding resource in each of
resource objects. The aggregation link are
implement by store the address of the resource and
frame in the data member of current frame and
resource alike.

As discussed in section 2. The reuse of objects in
our system is based on the concept of object group.
If the group is declared by the user via graphical
user interface, the object group becomes an object
class which we defined in the system. Before an
object group is stored as an object class in the
database, some links be discarded while some links
will be maintained. For the frame in a frame group,
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the usage (or inheritance) links are divided into two
parts: the internal usage (or inheritance) links and
the external usage (or inheritance) links. An internal
usage (or inheritance) link has its source and
destination frames both belong to the frame group.
An external usage (or inheritance) link, on the other
hand, has its destination frame outside the frame
group. When a frame group becomes a frame object
class. our system will discard all external links of the
frame group. The similar concept is applied to a
resource group. When a resource group becomes a
resource object class, our system keeps the internal

association links and discards all external
association links.
The process of instantiation required the

allocation of memory or disk storage for the new
instantiated object group, and the declaration of
external links to other objects in the presentation.
For a frame group instantiation, the external usage
links and the external inheritance links will be
restored by the user. For a resource group
instantiation , the external association links nged to
be given. An instantiation process creates a new
object group with new links connected to other
objects in the presentation. But, the instantiation
process does not duplicate information that can be
shared among instance, such as frame layouts or the
actual resource data stored on the disk.

5. Conclusion

In this paper, we develop an object-oriented
multimedia database. The database sever is written in
Visual C++ and Visual Basic run under MS Windows
95/3.1. The database system is to support the design
of intelligent multimedia presentations constructed by
using our presentation system. User can reuse
presentations pieces by the concept of frame group
which as the basic reusable unit of a multimedia
presentation that generating by the frame object class.
Similarly, the generalization of a resource group, or
an individual resource as a group, can be reused. The
database hierarchy consists of two logical layers for
presentation frames and multimedia resources. A
number of database commands and  their
corresponding APl (Application Program Interface)
functions are designed. System use these API
functions to communicate with the graphical user
interface called “the MDBMS Browser/Editor * for
satisfving the requirement of the system user. By the
graphical user interface, system allows a user to
organize  histher multimedia resources  and
presentations pieces easily and quickly. Another
ariicle [8] also propose this layered approach for
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multimedia data modeling. However, the reuse of
multimedia objects are not fully discussed. Our
approach focus not only on the hierarchy of the
database, but the mechanism of reusing multimedia
objects.

We are looking at the semantic modeling of
multimedia  presentation, which the temporal
properties of multimedia resources and presentation
need to be considered in the semantic model. Another
area of our future work is to investigate the content-
based retrieval and database indexing techniques for
the fast retrieval of multimedia data.

The contributions of this paper are , firstly, we
propose a database hierarchy uses an object-oriented
approach. This architecture is implemented by
Visual C++ and Visual Basic to support our
intelligent multimedia presentation designs. Finally,
the reuse mechanism allows the user of our system
to organize and reuse their presentation easily.
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