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1. Intreoduction

This paper provides a detalled overview of teleconferencing and
discusses the design of an asynchronous computer teleconferencing
system, MARRS (MAster's Report Reviewing System). This system is
applicable to automating the process of collecting, reviewing and

presenting of Master's projects.

An asynchronous computer teleconterencing system was chosen over
other forms or teleconferencing because 1) a computer system was readily
availaple, 2} =a computer system 1is easily applicable to such a
teleconferencing system, and 3) computer teleconferencing allows for
asynchronous, "store and forward" communication, where all participants
need not be present at the same time for the same conference, The use
of an asynchronous computer teleconterencing system allows meetdngs,
discussions, reviews, ete,, without gathering people at one place at one

time,

The main focus or this paper is on the various roles of the
participants in a MARRS conference. Prior to this discussion,
teleconterencing and its various types are discussed so that the reader
will be familiar with a variety of teleconferencing forms and

applications,

This paper 1is organized in four chapters. The introduction
highlights the main iasues in this paper. Chapter 2 is a review of
literature containing a detailed overview of teleconferencing in its

many forms, Audio, audiographics, video, and computer teleconferencing

T



are discussed, Examples of actual uses or each type are given,

MARRS, an asynchronous computer teleconferencing system is
deseribed in chapter 3. The various roles of each participant in a

conference are discussed,

The finai chapter discusses conclusions, enhancements, and the

future work rerated to the MARRS teleconterencing system and others,



2. ite e view

Teleconferencing can be defined as any form of electronic interactive
coumuni cation, Teleconterencing can be found 1in several forms, all

providing some form or an Melectronic meeting.

In this paper, four major forms of teleconterencing will be

discussed, They are:

@ Audio Teleconferencing,

¢ Audiographics Teleconterencing,

® Video Teleconferencing and

@ Computer Teleconferencing,

Audio teleconferencing is voice-cnly communication, Audiographics
includes audio teleconferencing with the aadition or graphic or written
illustrations, Video teleconferencing includes the features  just
mentioned in audiographics, and also images of people, Finally,
computer teleconferencing provides a quite different approach by using a

computer to link the users,

Although these four types ot teleconterencing are different in
pature, complexity, and costs, they do have several common features.
First or all, they link people together at dif ferent locations using

some type or telecommunications technology. Secondly, they provide
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two=way interactive communication, Finally, they are dynamic, involving

active participation or people.

Beyond these similarities lie many differences which allow one form
of teleconferencing to be chosen over another for certain applications.
In the following sections, the types of teleconferencing will be
digscussed 1in detail. The strengths and weaknesses of each type will be

included along with examples or practical applications.

2.2 Audio Teleconferencing

Audio teleconferencing is limited to voice-only communication, With
this type or teleconterencing, people at different lccations can be
linked together via ordipary telephone lines. Covered under this type
of PU"electronic meeting" i1s a simple conference call as well as more

complex systems bridging together multiple locations,

2.2.1 or o enci Several forms of audio
teleconferencing exist, exhibiting a number of advantages and

disadvantages.

2.2.1.1 User-initiated Tne user-initiated conterence call is used more
frequently than any other form of audio teleconterencing because of its
simplicity and convenience. With a telephone in hand, a user can have
several 1locations 1linked together using the public telephone network,
With this form or audioc teleconrerencing, however, the user has little

or no control over audio quality.



2.2.1.2 Dlal=out A second form of asudio teleconterencing uses dial-up
or diai-cut bridges. A central bridge is used and the ¢calls are usually
diaiea by an operator and linked together, This form usually allows up
to 10 =ites to be linked together using the public telephcne network
(17]/. Some dial-out bridges offer audio control adjustments to allow
for better voice quallty, Dial=out teleconferencing becomes an
unattractive altvermative when large time delays are encountered 1in

setting up overcrowded dial-up teleconterences,

2.2+17.3 Meet-me Dial=in or meet-me teleconterencing, the third form ot
audio teleconferencing, 1is similar to diail-out teleconterencing. The
major difference is that users call a dial-in bridge at a specified time
rather than walting to be called by a dial-«out operator, This form has
become very popular due to its flexibility, audio control quality
{manua: or automatic), and number of possible conterence sites., An
individual briage or this type may link 10 to 25 locations or over 200
sites when used in tandem [16)}. Meet-me teleconferencing may use, in
addition to the public telephone network, WATS (Wide Area Telephone
Service) in order to help control communication costs. A disadvantage,
not found in dial-out teleconterencing, is that a user who is not prompt
in calling at the predeterminea time can hold up a conterence, Higher
communication costs result in this case and other users are likely to be

upset,

Because or its popularity, several companies now offer this type ot
bridging service, A company that uses audlio conferencing, but not

extensively enough to justify the purchase of its own equipment, may



choose to rent time from a commercial company offering such a service.
The service may alsc include other options such as eguipment rental or
tape recording, An organization, on the other hand, may choose to
purchase its own equipment and sell time to others to justify its

purchase price,

2.2.1.4 Dedicated A final form or audio teleconferencing, dedicated
networks, involves leasing transmission circuits to form a network among
speeific locations, This form is wusually of ©better voice quality
because of the contror it orfers over audio transmission. It may be
used for data transmission. Depending on the frequency and length of
audio teleconferencing use, dedicated networks may be most cost-
effective, Public telephone lines may be tied into the network to allow

more flexibility for sites not located on the network,

2.2.2 Strengths and Weaknesses of Audio Teleconferencing Many

advantages or audlio teleconrerencing exist, They may not apply,
however, in a1l cases, The company who has reduced travel expenses by
using audio teleconferencing contrasts to the organization who has seen
costs rise due to increased interaction (due to teleconferencing) among
employees and clients, In general, however, it is realistic to expect
traves expenses and wasted time (flying, driving, waiting, etc.) to

decrease in most cases.

The importance of good audic in such a systenm cannot be
overemphasized, When audie 1is all there is (not to imply that it is

simple), it is extremeiy important to maintain good quality to avoid



distractions in a meeting. 4s Johansen and Bullen state, "Slightly
fuzzy pictures or participants or less crisp letters in viewgraphs will
not ruin a meeting; but the inability to hear clearly what is being said

willm [13],

Audio systems can be used effectively in place of face-to-face
ueetings., There are times, however, when face-to-face contact is more
advantageous. This may be when 1) trying to make a good impression {(one
may not want to appear "cheap"), 2) dealing with new people or
ocecasionally renewing old acquaintances, 3) nonverbal cues are important
in the meeting or U4) trying to put the pressure on someone, It is
important to recognize when audio teleconferencing should not be used so

that the merits or it are not downgraded,

With audio teleconferencing, it may be difficult to identify who is
speaking and seemingly redundant to state one's name before speaking
each time., In the following section on audiographics, it is noted how

this problem can be helped,

With an audio system, barriers between an employee and management
or between different levels or management may tend to diminish, When
this happens, better, more erfective communication in the organization
may result, Fipally, audio telecontrerencing usually results in shorter

meetings which can be set up very quickly when necessary.

2.2.3 Example Uses of Audlo Teleconferencing The Bank of  America

divided its headquarters between San Francisco and Los Angeles in the

late 1950's, The hassles of commuting between cities resulted in the



company considering a teleconferencing system. L video system was
deemea too expensive and in 1968 a high=-quality audio teleconferencing

system was installed,

At first the needed high audio quality eluded the system, Af ter
much added design work and experimentation, the system performed

exXcellently and was well excepted and heavily used,

NASA orficlais spent much of their time traveling during the
development of Apollo, To reduce travel and related expenses, NASA had
an audio teleconferencing system installed in the late 1960's. The
network connected 31 NASA and contractor sites across the United States

(18],

Poor upkeep and maintenance on part or the system kept it from
being an excellent telecont'erencing system. However, it was and still

is being usea for conferencing today.

2.3 Audiographics Teleconferencing

Audiograpnics is another form of teleconterencing, Audiographics go a
step further than audio teleconterencing by supplementing voice
transmission with written or graphic information, M1l audiographics

systems transmit visual information over narrowband channels.

2,3.1 Forms of Audiographics Telegonferencing Several forms of

audiographics teleconferencing systems exist, The differences in the

capability of each is discussed below.



2.3.1.,1 Facsimile The facsimile machine is the most common of &ll
audiographica devices, With this device, a document's (a full-sized
page} image is converted into electronic signals, These gignals are
transmitted to another facsimile machine at a remocte end, recreating the
document, Digital machines can transmit a page in less than a minute

while most analog machines take several minutes,

In some cases the tranamission delay of a document can be an

annoyance, When possible transmission should be done before z meeting,

2.3.1.2 Jelewriters Telewriters include electronic blackboards or
tablets, light pens, and other similar devices, They are used in order
to transmit hand-drawn writing, figures, equations, etc. in real time,
At one end, an image is produced electronically using a light pen and/or
a special surface, The image is then transmitted to the remote location
where it is dsplayed on a monitor (or recorded), This form of
audiographics teleconterencing is best sulited when real-time gaphic

interaction is needed,

2.3.1.3 Computer Systems Using a computer system as an adjunct to an
audio teleconferencing system can be implemented with common computer
technol ogy. Graphies, tables, database retrievals, etc, can be
displayed on a computer terminal as an added feature of a video
conference, Ideally this is done in real-time, however the computer

information could be printed or copied pricr to the conference.,
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2.3.1.4 Qthers A fairly new device applicable to audiographics is a
random access microtiche or slide projector [17]. With this device
signals are generated at a remote saite and transmitted over a telephone
lire, When received, the signals are interpreted and the selected slide

or fiche is displayed.

In order to try to eriminate the ambiguity of who is remotely
speaking at an audiographics teleconference, several approaches have
been devised, In the British approach, called the Remote Meeting Table
(RTM), =a separate speaker (with an attached light) is used to generate
the sound of each remote person. By using directional microphones, a
participant at the remote end can be identified by the speaker which
proauces the persons voice (the light is lit on the speaker as a visual
confirmation of the speaker's operation), Names can be placed on the
speakers, if needed [18]. The French have used an LED display alongside
a list or participants' names, When speaking, the microphone is able to
determine who is speaking and subsequently lights the correct LED on the

name board.

Bell Laboratories has used a system to mock the raising of one's
hand at a conference. Each participant is given a number which is keyed
into a number pad (a tone generator) or push-button phone when wanting
to enter the discussion, This identification can be used for queuing
people for discussion as well as for identification to others in the

conference [15].

The different forms of audiographics systems can be combired in
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order to form a system to suit the users'! needs,

2.3.2

Several advantages exist for this type of teleconferencing., The added
options or grapnic capabilities give the system an advantage over
straight audio teleconterencing when considering information
transmission capabilities. In most cases, a more complete conference

presentation is possible with audiographics teleconferencing.

A though it is usually economical, audiographics is more expensive
than audio teleconferencing, For that reason, audiographics should be

used over audio when the added benefit justifies the added cost.

2.3.3 Example Use of Audiographics Teleconferencine Honeywell Inc.'s
audiographics teleconterencing system uses a 3M EMT 9140 facsimile unit
to transmit documents and other conterence material -~ and is saving
$150,000 a month in travel expenses [23], In addition to the financial

savings, employee productivity has increased,

Due to the high transportation costs for employees (and predictions
for increases to continue), Honeywell instituted a formal program for
teleconferencing, Six new audiographics conft'erence rooms were designed
and built to include the AT&T "Electronic Blackboard," Transmission ot
the audio, facsimiles, and "still" video is done with Honeywell's

private voice network.

Honeywell employees are now missing out on the "wear and tear® of

traveling, while conducting meetings that get to the point quicker.
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They have also been using audlographics teleconferencing to supplement

certain infrequent face=to-face meetings,

2.4 Yyideo Teleconferencing

Video is a third form ot teleconterencing. Video systems include voices,
grapnics and pictures of people, Video teleconferencing allows the

speaker to be seen and heard at the same time,

2.4.1 Eorms of Video Teleconferencing Several forms of video

teleconferencing exist, differing widely in cost and quality. Video
teieconferencing to many means full-color television, But this full-
motion video is only one form, the other two being freeze-frame and

compressed video., These will be discussed in the following sections,

2.,4.1.1 [Ereege-fragpe In freeze-frame video, a "slice" of a moving
picture 1= generated. This "frozen" picture can then be sent over a
public telephone lime to any desired location, This form of video 1is
usea chiefly to display three-dimensional or graphic-type images much
more economically than with the other two forms, Video teleconferencing
is sometimes classified as an audiographic technology because or its

similarity in sending/displaying objects or graphics.

Freeze-frame video can be used for black & white or color monitors
and takes sseconds to transmit images (because ot the narrow
bandwidth or a regular telephone line). As previously mentioned, it can

be done at a fraction or the cost or compressed or full-motion video.
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2.4.1.2 Compressed Compressed video uses one of the newest video
technologies called codec, Because much of the information in a full=-
motion video picture is redundant, a codec uses a compression technique
in order to eliminete mucn of the redundant information. Once
eliminated, the resulting compressed videc can be transmitted over a
much marrower transmission channel at a much lower cost. An original
video signal of 100 million bits is reduced toa signal of 1.5 or 3
million bits [17]. The "new" picture looks very much like the original
with the exception or some occasional blurring or jerking. Future

cogecs hope to eiiminate this mild drawback,

Compressea video, usually used for color pictures, uses a T{ data
cirecuit to transmit the image instantly. Although a codec can greatly
reduce transmission costs, the cost of one i1s still high (about
$100,000) . Future advances in video codecs will improve image quality

and lower their price,

2.4.1.3 Full-motion Full-motion video systems use wideband channels to
send video, data, and voice signals. They use 6 megaHertz and are
comparable to broadecast television in quality. With such a large
channel capacity, it can transmit the continuous motion in real time,
Full motion video is expensive. Because ot this it may fade away to a

cheaper "compressed video" with 1little, if any, observable differences.

2.4.2 3Strenegths and Weaknesses of Video Teleconferencing Video

teleconferencing offers the closest thing to face-to-face meetings.

However, in some cases it cannot be a substitute for a face-to-face
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encounter, Many times video teleconterencing is perceived to be more
effective and satisfying than other forms of teleconferencing,

especially if the participants do not know each other.

Other than in face-to-face meetings, eye contact is possible only

with video, In addition, video meetings often tend to follow a more

orderly fasnion than face-tc-face meetings [16].

Video teleconferencing is expensive if full-motion is used, It is
not as expensive for freeze-frame video (if it can be used for the
required task), For companies without their own videc teleconferencing
aystem but requiring occasional video teleconterencing, the trip te the

video teleconferencing studio can prove to be somewhat unpopular.

2.4.3 Example Uses of Video Teleconferencing IBM has been using its

own ir-house "still" video teleconterencing system since 1975. The
system uses audio conferencing to go with the images displayed on the
television monitors, It is mostly used by the technical staff and has

been found to be very useful.

Full-motion video conferencing has been used, since 1981, by Aetna
Life and Casualty's data processing staff, The system links their
offices in Harttford and nearby Windsor, Connecticut. It has been so
successful that Aetna i1s now expanding its video capability to other

parts or the country.

For those orgamzations without their own video teleconferencing

facilities, ATAT rents fully equipped rocms in 14 cities. Voice
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sensitive cameras operate so as to record the person who is speaking.
The service can cost up 48 per hour for the room and network

access, Advances in the satellite and fiber optic field could bring the
cost down to under $100, according to a technology forecasting firm,

Future Systems, Ine. [2].

Top American and Japanese trade officials have recently "met" using
the video teleconrerencing facllities of BizNet, the U0.8. Chamber of
Commerce's television system, Full-motion video between Tokyo and
Wasnington for this unprecedented dialogue was carried over five

satellites {18].

Future teleconferencing systems may use holography [2]. Holography
uses laser technology to project life-like images into the air, Using
this technology, video teleconterencing would approach the limits of

face-to-face meetings,

2.5 Computer Teleconferencing

Computer teleconf'erencing, a fourth type of teleconferencing, differs
from the rest in that voice communication is not used, This most recent
addition to the teleconrerencing field generally uses a central computer
to store the complex dialogue of a group of people, This type of
teleconferencing uses public telephone linres and 1is therefore very

flexible, One's geographic¢ location is not a limitation.

2.5.1 £ te o)
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2.5.,1.1 Synchronous A synchronous teleconference is one that is
conducted in real time -~ that is, everyone is present at their own
location at the same time, Synchronous computer teleconferencing uses a
keyboard for intormation entry and can tie together many computer users.,
The dialogue of a user can be seen by the intended recipients as it is
entered at the keybcoard. However, most computer conferencing refers to

the "asynchronous" type.

2.5.1.2 Asynchronous An asynchronous teleconference is one that is
conducted without the restriction of everyone ™meeting" at the same
time, The innerent data storing nature ot a computer makes it ideal for
such a "store and forward" asystem. Therefore asynchronous computer

teleconferencing is not restricted by location or time,

2.5.2

Computer
teleconferencing's biggest advantage is that it overcomes geographic and
time constraints. This type or telecont'erencing is self-documenting so

meeting notes or minutes do not have to be documented or reinterpreted,

Computer teleconterencing offers many features. These features are
not available on all systems but can be added by changes in software.
Some or the feature include 1) online meetings with a conference
management system, 2) personal work areas that can be used like a
notepad, 3) online bulletin boards thét can be wused to post general

messages to ail users, nad 4) online journals or newsletter.

With computer teleconrerencing, meetings can take place

economlcally while allowing users to respond at their leisure, A user
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usually can communicate more efficiently and effectively., It is =self-
pacing and regquires no performing skills, other than expressing oneself
through written words., Computer teleconferencing allows for one to

participate in many conterences at the same time,

Ideas differ on whether typing skills (or the lack of them) are a
major factor for users of computer teleconferencing systems. It is
believed by some that at first a user may be hesitant -- but this is
quickly overcome, A user entering comments into the discussion is
almost always slower than speakding. However, with computer
teleconferencing many users can be "speaking" at the same time -- unlike

other forms ot teleconrerencing.

Several drawbacks ot computer teleconferencing exist, First of
all, it does not arlow, at present, for the presentation of rictures or
images, just "typea" diagrams., It also may be difficult to focus the
discussion in a computer conference. Some users may be reluctant to put
their comments ™in writing," Conversely the amount of information

entering the conference by everyone can be overwhelming.

2.5.3 Example Uses of Computer Teleconferencing Procter & (Gamble
employees have been using Confer, a computer teleconferencing system,

since 1974, Some conferences go on for months and invelve many

different managers in the company [13].

The Western Behavioral Sciences Institute in La Jolla, California,
is using computer telecontrerencing in their WBSI School of Management

and Strateglc Studies program [5]. This program, using a nul timedia
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approach, gathers executives twice yearly for an eight=-cday intensive
seminar, For the rest of the time they keep in touch by using several

forms of communication including computer teleconferencing.

2.6 About Teleconferencing

This section introduces some issues about teleconferencing in general,

Many of these issues are left open because they truly are open issues,

2.6.1 A Substitution Fopr Travel? Should teleconferencing be considered
a replacement for face-to-face meetings? Although many teleconferencing
system purchases are justified by planning to reduce travel expenses, it

may be more important to look at its effects on busipess communication.

Telecont'erencing can change the way most organizations conduct
business, In many businesses, meetings are more common than getting
work done, Teleconrerencing can allow continuous communi cation
resulting in a better business enviromment., Changing the habits of some

people, however, can be a major chore,

2.6.2 Requirements and Needs 1In order for a teleconferencing system to

be successfully introduced into any organization, a clear set of
requirements snould be developed, These requirements need to specify

what is to get done by the conferencing system.

Following the requirements, an organization must 1look at the
specific needs in a teleconrerencing system, This process involves
looking at the features available in different teleconferencing systems,

the capabllities or each, and the overall costs.



Installing a system will not guarantee its use, By assessing the
needs or the business first, it is more likely that the system will be a

succeass,

2.6.3 QGaining the Competitive Advantage Companies that invest in
teleconferencing may be doing so for one simple reason. That is, to
gain the competitive advantage, With teleconferencing an organization
may see more productive employees, reduced travel expenses, and better
responsiveness to market opportunities [11]. Although the reduction of
travel expenses is the easiest ot all to see on paper, the other factors

may weigh more in maintaining the company's competitive advantage.

2.7 Applications to Software Development

Computer teleconferencing is especially suitable to R& and related
areas, The stages or a software project beginning with the requirements
phase can be streamlined with computer conferencing. Since computer
conferencing is selLf-documenting and because it usually limits itself to
retevant discussion, the project members' time may be used more

efficiently.

There would usually be no fear of a computer teleconferencing
system smong members of a software project, In fact it would be
simplest and very convenient to work at a computer terminal at one's

chosen time, thus reducing scheduling conflicts,

Design reviews can equally be made more efficient with the

teleconferencing system., Code reviews can also be adapted to this form
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of teleconfersncing, With code reviews the source code becomes the

"document" to be commented on by others, 1In general, communication
would increase, productivity would jump, design flaws would be caught
more  orcten, documentation would be bletter, all without causing

inconvenience for project members,
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This third chapter functionally describes the design of an asynchronous
computer teleconferencing system, MARRS, that can be used for the

process or collecting, reviewing and presenting of Master's projects.

The overall objective of this projeet is to careate a computer
teleconferencing system applicable to overseeing a portion of design-
type projects, A "project leader™ will be =able to monitor progress,
material will be better organized and the system will be self-

documenting,

3.2 Querview

The application that the conferencing system will be wused for is to
oversee the completion of a software design project as functionally
shown in Figure 1. The conferencing system is useful in the phases of a
sortware design after it has been committed and funded. The
conferencing system oversees the completion of individual assignments of

the design project.
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Pigure 1, Hierarchy of the users within the fipal stages of the
sotrtware design procgess

In crager to ensure that the conterencing system would be useful, it is
designed so that 1t can used for automating the process of collecting,
reviewing and presenting of Master's projects, This application 1is

functionally shown in figure 2,



