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Abstract

We report design and implementation method of Distance
Seminar System. If a professor can use network-reachable
device at the destination of official trip, s’/he can realize
quasi-seminar by time arrangement with her/his students
and utilization of network applications. We call this type
of seminar "distance seminar”. Our distance seminar sys-
tem connects with two points: instructor side and student
side. We adopt gigabit network as high-speed network in
order to realize transmission of high-quality audio/video
streamfor educational contents.

1. Introduction

Recently, distance education is getting popular in utili-
zation of information network and there are alot of studies
about the educational method and computer support sys-
tem[1,2]. In addition, we will be able to use high-speed
network such as gigabit network in near future and many
research activities have been started.

Considering this situation of information network and
distance education, we believe that it is necessary to de-
velop applications based on utilization of high-speed net-
work including gigabit network. On the other hand, there
are many applications for low-speed network and we can
use some of them for high-speed network[3]. For this rea-
son, we combine both applications for high-speed and

|low-speed in order to construct distance education system.

As for new applications for this idea, we are going to de-
velop several applications which can treat with points that
our idea based system cannot support. By combination of
various kind of network application, we can realize flexible
system for distance education. This paper especialy dis-
cusses about construction method of distance seminar
system.

2. What is Distance Seminar ?

Information network such as Internet has been rapidly
developed so that distance education is getting more
popular in higher education. As for the curriculum of uni-
versity (especialy, science and engineering course), it is

standard that students attend lectures from the freshman
year to the junior year and then they are assigned to labo-
ratories for writing graduation thesis in the senior year. In
the viewpoint of utilization of distance education, normal
lectures which many students attend are often given as
distance lecture. On the other hand, seminar in laboratory
has small number of the students so that utilization of dis-
tance education is not so popular.

Generally, lectures and official meetings have high pri-
ority so that professors must plan laboratory seminars and
official trips within the remaining time. If a professor goes
on aofficial trip, the seminar is not given until she returns.
However, the professor is not always restricted by her/his
business at the destination and s/he can get free time. If
the professor can use network-reachable device at the
destination, s’/he can realize quasi-seminar by time ar-
rangement with her/his students and utilization of network
applications. We call this type of seminar "distance semi-
nar".

3. Distance seminar model

In this section, we first explain a model of general
seminar and then we propose models of distance seminar
in order to articulate the structure of distance seminar.

3.1 Model of general seminar
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Figurel Genera seminar model
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We propose a model of general seminar. Fig. 1 shows
the general seminar model. This model consists of a pro-
fessor and several students. In this model, the professor
and students are in same room at same time. Especially, we
put focus on the feature of "same time and same loca-
tion" in general seminar.

3.2 Model of distance seminar

Generally, the feature of "same time and same loca-
tion" is broken in distance seminar. Fig. 2 shows a typical
model of distance seminar. In this model, the professor is
not in students' place. We think distance seminar has a
feature of " same time but different locations'.
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Figure2 Typical model of distance seminar

In the typical model of distance seminar, the professor
cannot communicate with her/his students but students
can interact with other students. This means computer
assistance should be basically adopted to the communica-
tion between the professor and students. The assistance
clearsthe problem of different locations.
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Figure3 Another distance seminar model
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3.3 Perturbation of distance seminar mode

In some cases, some students might be in different
places. Fig. 3 shows such a situation. This case is also
categorized in distance seminar. This suggests that dis-
tance seminar model hasperturbation in its structure.

In this way, we must take care of this feature of dis-
tance seminar. In order to construct distance seminar sys-
tem, flexible configuration is required by:

(1) various kinds of situations of "Same time but differ-
ent locations”,

(2) restriction of available PC equipment and

(3) some other conditions.

We propose two ideas to construct computer assisted
distance seminar system. One is "Multi-Applications with
Single Function model" and the other is 'MHB(Media
Handling Block)" . The former is described in section 4
and the | ater is described in section 5.

4. Basic construction model for distance semi-
nar

Our research aim is to construct a computer system for
distance seminar by using gigabit network. As for the first
step of the construction, we propose a construction model
for distance educational system using high-speed network
such as gigabit network[3]. In this paper, distance seminar
system belongs to distance educational system.

4.1 Applicationsfor distance education

The development of research works about distance
education, a lot of models and methods for constructing
distance education environment and the support systems
in the environment have been proposed. In addition, vari-
ous kinds of (network) applications have been developed
based on the models and methods. Asfor the other typical
construction style, many applications not for distance
education but for general use of information network are
often used in computer support system for distance edu-
cation.

When the utilization of gigabit network is getting gen-
eral in near future, we think many new and various kinds
of applications will be developed and used for distance
education. In this case, we think that distance education
system consists of existing applications for current net-
work (low-speed network) and new application for high-
speed network.

4.2 Classification of application for distance
education

We classify applications for distance education into
"single-Function Application" and "Multi-Function Ap-
plication" focusing on "the number of functions'. Single-



Function Application provides single (or a few) opera-
tion(s) for single media. The one of examples is an acces-
sory program for playing CD on PC. On the other hand,
Multi-Function Application integrates various kinds of
media and provides multi-functions for the multimedia.
Thetypical exampleis Microsoft NetMeeting.

Based on the classification of applications described in
this section, we propose two types of models of computer
system for constructing and supporting distance educa-
tion in thefollowing:

(1) Distance education system integrating complement
plural Single-Function Applications, and

(2) Distance education system based on single Multi-
Function Application.

In this paper, the former is called MASF model(Multi-

Applications with Single Function model) and the latter is

called MFSA model(Multi-Functions on Single Applica-

tion model). Fig. 4 and 5 shows conceptual configuration

of two modelsfor distance education system.
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Figure4 Multi-Functions on Single Application model
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Figure5 Multi-Applications with Single Function model

These models are both realistic to construct distance
education. However, we adopt MASF model because of
the following reasons:

(1) There is high possibility that applications for high-
speed and low-speed are mixed in distance education
system, and

(2) Some of applications for low-speed network can be
used in high-speed network oriented application.

This means MASF model is more flexible than MFSA

model because the former allows various kinds of combi-

nation of applications.

4.3. Example of MASF model based system

We are currently developing several application for
distance seminar based on MASF model. In this subsec-
tion, we introduce two applications for transmitting high-
quality video stream as the example.

4.3.1 System environment

Fig.6 shows the computer environment for the system.
There are two PCs in this environment. One PC is con-
nected with a video camera and it is used as sender host.
On the other hand the other PC is used as receiver host.
The two PCs are connected by high-speed network. Our
applications run on the hosts.
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Figure6 System environment using high-speed network
4.3.2 Video stream sender

Video stream sender is executed on the sender host. This
application has following features:

(1) capturing snapshots using connected video camera,
(2) adaptive compression of the snapshot data by moni-

toring network status, and

(3) sending snapshots as motion-JPEG to receiver host.
Especially, this application monitors RTD (Round Trip
Delay) of the network and computes appropriate compres-



sion ratio to send data smoothly. Fig. 7 shows the snap 4.3.4 How to usethem with other applications
shot of video stream sender. The compression ratio can be
changed manually and automatically. MASF model requires utilization of plural applications.
We explain a simple example of how to use video stream
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5. MHB: Media Handling Block
Figure 7 Video stream sender ) o

MASF model provides a guidelines how to construct
distance seminar system by integration of plural media
applications. However, this model does not provide the
features of integrated application (what kind of functions

4.3.3 Video stream receiver

Video stream receiver is executed on the receiver host. X J - )
This application has following features: are in the application ?). Media Handling Block (called

(1) receiving motion-JPEG data from receiver host., MHB hereafter) is general style of integrated application
(2) decompression of the JPEG data, and and provides general functions of the integrated applica-

(3) playing them continuously. tion.
Especialy, this application can store the JPEG data with _ _
sequential number into local second memory device Data recelver Data transmitter
(mainly into hard disk). The stored data can be played o — et
whenever continuously based on the sequential number. > > >
Fig. 8 shows the snap shot of video stream receiver. —_ _l |_> L
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Figure9 MHB: MediaHandling Block

5.1 Functions of MHB

We propose three functions of MHB in the following:
(1) Datatransmitter: transmits data stream to other sys-
tems,

Figure 8 Video stream receiver



(2) Data receiver: receives data stream from other sys-
tems, and

(3) Media converter: converts data stream to audio and
visual data and converts audio and visual datato da-
ta stream.

Fig. 9 shows an illustrated model of MHB. In this model,

data stream isinput from other application and is output to

other application. In other words, data stream passes

through MHB. Audio and visual data can be exchanged to

data stream by media converter function.
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5.2 System configuration based on MHB

Fig. 10 shows a typical configuration of distance
seminar based on MHB. In Fig. 10, MHB functions are
represented as T(Data transmitter), R(Data Receiver) and
C(Media converter). In this configuration, the professor
and all students have own PC (desktop PC or note PC). In
each PC, distance seminar system isinstalled. In thissitua-
tion, we can replace each PC to MHB. Fig. 10 shows the

concept configuration. Data from the professor can be
transmitted to all students by bucket-relay among MHBs.

Fig. 11 shows another configuration of distance semi-
nar system. In this situation, there is one excessive cont
puter. This computer is used such as reflector so that stu-
dents' computers do not have to pass stream data to other
PCs. If students have low spec PCs, this configuration
becomes better solution to construct distance seminar.

In this way, MHB requires unicast data transmission.
Fig.10 and 11 do not suggest data transmission from stu-
dents to the professor. Generally, this type of data trans-
mission requires wide-bandwidth so that we can say this
construction model is based on high-speed network such
as gigabit network.

6. SUmmary

This report described the construction model for dis-
tance seminar based on the utilization of gigabit network.
Especially, the style of distance seminar is educationally
effective as the education style that realizes pseudo-
seminar when the instructor cannot participate in a semi-
nar. Thisreport especially explained a system construction
model as the general method to construct distance seminar
focusing on MASF model and MHB.

As for our future work, we are going to construct Sin-
gle-Function applications for distance seminar and inte-
grate them and existing network applications. We also
plan to experiment about distance seminar using
JGN(Japan Gigabit Network).
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