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ABSTRACT

This paper presents a presentation semantic model that is
based on the augmented transition network (ATN) for asyn-
chronous distance learning system called Java-based Inte-
grated Asynchronous Distance Learning (JIADL) system.
The JIADL system can support diverse asynchronous dis-
tance learning services. Unlike most related work in the
literature, we integrate RealPlayer and Java technology so
that the superiority of both models can be complemented.
A course sample is illustrated to validate the effectiveness
of the paradigm proposed. How to use the proposed mul-
timedia ATN model to model the diverse requirements of a
distance learning multimedia presentation is also discussed.
The multimedia ATN model is powerful in modeling the
asynchronization for distance learning multimedia presenta-
tions. Furthermore, in addition to supporting asynchronous
distance learning, our system can be applied to a wide range
of potential value-added applications.

1. INTRODUCTION

Recently, with the innovation of new network infrastruc-
tures, the development of multimedia technology and the di-
verse requirements asked by end-users, distance learning has
become the mainstream of computer-based training (CBT).
The seamless integration of the overwhelming WWW and
the emerging Java technology [1] further endorses the uni-
versal accessibility to diverse distance learning services. In
this paper, we present a project supported by Ministry of
Education, R.O.C. and implemented at National Kaohsiung
First University of Science and Technology (NKFUST). This
project is aimed at digitizing and distributing video tapes
recorded in a synchronous distance learning classroom to im-
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prove curriculums, to provide another channel for learning,
and to complement synchronous/asynchronous learning. In
order to broaden the functions and the effectiveness of such
service, a number of interactive and cooperative services are
integrated by mainly applying Java technology, which re-
sults in the paradigm of Java-based integrated asynchronous
distance learning system (JIADL).

In this paper, a multimedia semantic model based on the
augmented transition network (ATN) is proposed to model
the distance learning multimedia presentations for the JI-
ADL system. The proposed multimedia ATN model dif-
fers from the original ATN model by allowing the modeling
of the multimedia presentations in addition to the sentence
grammar checking. Multimedia input strings are used as
the inputs for the multimedia ATN model. The multimedia
input strings have the capabilities to capture the temporal
relationships of the media streams, and to model the con-
current and optional displaying of the media streams in a
distance learning multimedia presentation.

The proposed JIADL system integrates both the RealPlayer
and Java technology. An example course is used to illustrate
how a distance learning course can be modeled by the mul-
timedia ATN model. The multimedia ATN model is pow-
erful in modeling the asynchronization for distance learn-
ing multimedia presentations. Furthermore, in addition to
supporting asynchronous distance learning, this JIADL sys-
tem which is based on the multimedia ATN semantic model
can be used in many potential value-added applications such
as cultural heritage multimedia applications, marketing for
electronic commerce, multimedia digital libraries, and life-
long learning.

The remaining of the paper is as follows. Section 2 out-
lines the components in the JIADL system with an example
course. Section 3 introduces the multimedia ATN model
and how to use the multimedia ATN model to model the
example course. Section 4 concludes this paper.

2. THE JIADL PARADIGM
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Figure 1: The JIADL paradigm.

The high-level architecture of the JIADL paradigm is out-
lined in Figure 1. The archived lecture contents are con-
verted into RealVideo files by RealEncoder in advance and
are stored in the Courseware database. Mobile learners may
download the system applets from Web Server and retrieve
the courseware of interest via the JDBC mechanism. The
student database keeps records of students’ learning pro-
gresses and personal registration information. RMI Server
supports the collaborative learning in chat rooms. Cur-
rently, the platform for Application Server, Web Server, and
RMI Server is on NT4.0. An example course offered by the
Center of General Education at NKFUST had been experi-
mented on the JJADL Paradigm. The lecture was broadcast
in live video from NKFUST to four neighboring universities
via three ISDN dedicated lines at 384K.

There are three subsystems in the JIADL system.

e StudDBMS. Any students including ones in the classes
can log into the JTADL system by registering it in ad-
vance. The StudDBMS subsystem allows learners to
query and modify personal information besides regis-
tration.

e CourseDBMS. The CourseDBMS subsystem endows
the lecturers or administrators to manage the digitized
courseware.

e CyberLearn. The CyberLearn subsystem is the ker-
nel part of the JIADL paradigm. It allows the stu-
dent to browse the static lecture notes and/or the
corresponding video lecture. After students specify
their student ID, Password, and the course informa-
tion, they click on the OK button to activate the win-
dow as shown in Figure 2.

Empowered by Real Player G2 [2], the student is granted
to the capability in controlling voice and lecture progress.
Other further functionality like lecture clips can also be eas-
ily implemented. One important supplementary function
for mobile learners is the Notes Area (the bottom area in
Figure 2), in which the learners may write down the notes
and send them via the SMTP protocol. One notes that the
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Figure 2: The CyberLearn subsystem.
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Figure 3: The whiteboard subsystem.

capability of attaching MIME objects from the local learn-
ing environment is incorporated. From the learning theory,
learners of distance learning are not expected to sit still and
stare at the lectures consistently. To improve the learning
interaction, an interactive multi-user chat room and a col-
laborative real-time whiteboard are offered, which are based
on Java RMI distributed computing model. Figure 3 depicts
the layout of such services, where a number of vivid images
can be added into the whiteboard.

3. USINGMULTIMEDIAATNSTOMODEL

PRESENTATIONSIN JIADL

The augmented transition network (ATN), developed by
Woods [5], has been used in natural language understand-
ing systems and question answering systems for both text
and speech. The proposed multimedia ATN that is based on
the ATN with modifications can model multimedia presenta-
tions, multimedia database searching, the temporal, spatial,
or spatio-temporal relations of various media streams and
semantic objects, and multimedia browsing [3].

A multimedia ATN counsists of nodes (states) and arcs. Each
state has a state name and each arc has an arc label. Each
arc label represents the media streams to be displayed in a
time duration. Therefore, time intervals can be represented
by a multimedia ATN. In the multimedia ATN, a new state
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Figure 4: A multimedia ATN for an example multi-
media presentation.

is created whenever there is any change of media streams
in the presentation. The two situations for the change of
media streams are shown as follows.

(1) Any media stream finishes to display;
(2) Any new media stream joins to display.

Figure 4 is a multimedia ATN for an example multimedia
presentation in the JIADL system. There are three time in-
stants (t1 to t3) and two time durations (d: and d2). There
are two occurrences of media stream combinations at each
time duration and they are:

(1) Duration di: Vi, Ay, and Ti.
(2) Duration dy: Va, Az, and Ts.

As shown in Figure 4, there are three states and two arcs
which represent three time instants and two time durations,
respectively. State names are in the circles to indicate the
presentation status. State name P/ means the beginning
of the multimedia ATN (presentation) and state P/X; rep-
resents that presentation P just finishes to display X; and
the presentation can proceed without knowing the complete
history of the past. For example, state name P/X; denotes
the state after X; has been read. The reason to use X; is
for convenience purposes. In fact X; can be replaced by
Vi'& AT &TY. State name P/X, is the final state of the mul-
timedia ATN to indicate the end of the presentation. Each
arc label X; in Figure 4 is created to represent the media
stream combination for each duration. For example, arc
label X; represents media streams Vi, Ay, and Ti display
together at duration di. A new arc is created when new
media streams Va2, Az, and T>» start to display.

When an ATN is used for language understanding, the in-
put for the ATN is a sentence which consists of a sequence
of words with linear order. In a multimedia presentation,
when user interactions such as user selections and loops are
allowed, then we cannot use sentences as the inputs for a
multimedia ATN. In our design, each arc in a multimedia
ATN is a string containing one or more media streams dis-
played at the same time. A media stream is represented
by a letter subscripted by some digits. This single letter
represents the media stream type and digits are used to de-
note various media streams of the same media stream type.
For example, 71 means a text media stream with identifi-

cation number one. A multimedia input string consists of
one or more media streams and is used as an input for a
multimedia ATN. Multimedia input strings adopt the nota-
tions from regular expressions. Regular expressions [4] are
useful descriptors of patterns such as tokens used in a pro-
gramming language. Regular expressions provide convenient
ways of specifying a certain set of strings. A multimedia in-
put string may consist of several input symbols and each
of them represents the media streams to be displayed at a
time interval. In our framework, multimedia input strings
are used to represent the presentation sequences of the tem-
poral media streams. A multimedia input string goes from
the left to right, which can represent the time sequence of a
multimedia presentation as shown in string (1).

Multimedia input string: (V' &A1 &TT)(Va &A&Ty) (1)

In string (1), the “&” between two media streams indi-
cates these two media streams are displayed concurrently.
The “*” symbol is used to indicate the media stream which
can be dropped in the on-line presentation. For example,
Vi & AT &Ty represents media streams Vi, A;, and Ti be-
ing displayed concurrently but each of them can be dropped
if Show_Outline and/or Show_Video buttons are not high-
lighted.

4. CONCLUSION

In this paper, we presented the JIADL system which is
based on the proposed multimedia ATN model for support-
ing asynchronous distance learning. The inputs for a mul-
timedia ATN are modeled by the multimedia input strings.
The multimedia input strings have the capabilities to cap-
ture the temporal relationships of the media streams, and to
model the concurrent and optional displaying of the media
streams in a distance learning multimedia presentation.

As far as the references surveyed, our work presented is the
pioneering study in the literature towards integrating Re-
alPlay G2 and Java JMF in the distance learning applica-
tion. In addition to supporting asynchronous distance learn-
ing, the paradigm has a variety of potential value-added
applications. For example, The National Palace Museum
of R.O.C. had published a series of video tapes, a preview
function can be simply provided in the JJADL paradigm.
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