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AN INTRODUCTION TO VIDEOCONFERENCING

Vision is the art of seeing things invisible.
Jonathan Swift

WHAT IS VIDEOCONFERENCING?

hat is videoconferencing? Although it is common to hear videoconferencing

referred to as a “technology,” it is not a technology. Rather, it is a collection

of technologies that form the foundation for a wide variety of applications.
The term videoconferencing refers to these applications and, to a lesser degree, the
technologies that support them.

One can trace the term videoconferencing to two Latin words--videre which means,
“I see,” and conferre that means, “to bring together.” Videoconferencing unites
meeting participants such that they can share visual information. It overcomes
distance as a barrier to collaborative work.

The combination of the words videre and audio (which, in turn, stems from the
Latin audire: “to hear”) gives us the word video. One can define video as a system
that records and transmits visual information by conveying that information using
electrical signals. Although the term video, in its strictest sense, refers only to
images, common vernacular reflects the assumption that audio is synchronized with
these images.

For the purposes of this book we will define videoconferencing as an exchange of
digitized video images and sounds between conference participants at two or more
separate sites. The transferred images may be pictures of the participants
themselves, but they may also include video clips or other material such as still
pictures of objects or information that is stored on a computer (e.g., graphics, data
files, applications). Likewise, the sounds that are conveyed between sites in a
videoconference could be discussions between meeting participants in different
sites, but they could also be any other form of digitized audio that is, in some
manner, synchronized with the video. Video and audio generally share the same

R e r— A |
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An Introduction to Videoconferencing

Figure 1-1. How Videoconferencing Systems Work.

we gain expertise with increasing confidence and speed. In
we see videoconferencing becoming a basic tool, just one
that are as easy to use as they are powerful.

and on-line help utilities,
this fertile environment,
of many communications options

Videoconferencing was not always an accessible, Jlow-cost option for anyone who
owned a computer or workstation with a reasonably powerful processor. Until 1990,
videoconferencing was a tool for the business-elite. Moreover, until early 1994,
when Intel introduced their ProShare family of personal conferencing products for
Windows™ PCs, videoconferencing was almost non- existent on the desktop. The
history of videoconferencing, how it progressed from a tightly-cnginecrcd,
customized boardroom implementation that cost as much as $1 million per site to be
“freebie” bundled in with PC'’s operating system is an interesting tale.

as been less a continuous progression of enhancements than a
throughs. It has been more revolutionary than evolutionary.

alow-end

Market advancement h:
random string of break

THE HISTORY OF VIDEOCONFERENCING
trations of videoconferencing in the U.S. In

the 1920s, scientists demonstrated a very crude videoconferencing application
between Washington DC and New York City. Others were engaging in experiments
in Europe in the 1930s, where television technologies and systems were more
mature than in the U.S. World War 1 intervened and, for almost two decades
nothing further was done with videoconferencing. In the late-1940s, Bell Labs
commenced to revisit videoconferencing by embarking ona series of research

Bell Labs produced the first few demons

3
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Videoc!

Figure 1-2. Picturephone (AT&T)

projects. After researching for a decade and a half, the Labs, in 1964, rolled out the
Picturephone. It was the world’s first digital, interactive video-enabled telephone,
Launched at the World’s Fair in Flushing Meadow, New York, it weighed 26
pounds and sat on a nickel-plated pedestal with a base that measured about 10
inches in diameter.

Picturephone compressed a video signal; it squeezed it down so it could be carried
over the digital equivalent of 100 telephone lines. They transmitted the audio signal
separately. Images were a bit blurry (displayed using less than one-half the
resolution of a North American television picture) and the screen was notably small
(5.25 inches wide by 4.75 inches high). Nevertheless, it was a well-designed and
engineered system.

Picturephone was a personal conferencing tool. In the 1970s, attention shifted to a
different implementation of audiovisual conferencing technologies that could be
used by a group. Nippon Electric Corporation (NEC) became the first company in
the world to produce a group-oriented videoconferencing system. British Telecom
(BT), another pioneer, introduced their own version of a videoconferencing system
shon]y. thereafter. BT persuaded the telephone companies that various Europeat
;:ou.n.u.-xes owned to conduct country-to-country trials of videoconferencing using
acilities that they opened to the public. The efforts to render these first
Vfdeoconfercncmg public  rooms operational paved the way for b
videoconferencing interoperability standards that exist today.

lifarly videoconferencing systems used television technology in its raw, analog fom-

p::\%ir;:s t;J]vas delally.cd in the area of digital transmission because networks could 1%
k ¢ requisite bandwidth. It was not until low-cost, large-scale solid st4¢

|
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memory became available in the early 1980s that videoconferencing advanf:es
began in earnest. The key was to store picture information during the processing
sequence. Once very large scale integration (VLSI) technology appearefl, it was
harnessed; with amazing results. One early videoconferencing project was
commissioned by the US Defense Advanced Research Projects Agency (DARPA).
DARPA wanted an inexpensive, small profile system. The resulting product,
Widcom, used VLSI to consolidate large numbers of circuits on a single chip. The
approach reduced the required bandwidth for image transmission lo't.he digital
equivalent of a telephone line. Consequently, it transmitting a single image took
quite some time, a while to transmit a single image and Widcom, which was
introduced in 1983, faded into obscurity for lack of a commercial application.

In the late 1970s and early 1980s, the installation of a corporate videoconferencing
network required a true leap of faith. At the time, the substitution paradigm (pay for
videoconferencing with travel dollar savings) was used to make a business case for
the strategic application. The cost of a videoconferencing system was $250,000—
and that bought only the codec.

The codec is the heart of a videoconferencing system. A codec adapts audiovisual
signals to the requirements of the digital networks that transport them. As the term
implies, compression/decompression and coding/decoding are a codec’s four most
important jobs. A codec must first turn analog signals into a continuous stream of
zeros and ones (coding or digitizing), and then select only the bits necessary to send
meaningful audio and video information (compression).

One begins to appreciate the job performed by a codec when one considers that an
uncompressed digitized telephone signal requires a network transmission speed of
about 90 million bits per second (Mbps) or more. Even after discarding the vertical
and horizontal synchronization information required by analog television signals, an
uncompressed digitized television signal still requires 45 Mbps or more. Contrast
this with the capabilities of the Integrated Services Digital Network (ISDN) bearer
or B channel that offers a transmission speed of 64 Kbps (in which K is kilo, or
thousand). Even when two B channels are combined, as they are with ISDN's Basic
Rate Interface (BRI), the resulting 128 Kbps of capacity comes no where near to
satisfying the uncompressed signal’s bandwidth requirements. In short, if one wants
to transmit full-motion video plus audio from home (having captured that signal
using some type of standard camera and microphone) one must discard 99.99% of
the information to get it to fit over the line. Even when one uses ISDN’s Primary
Rate Interface (23 B ch Is) for tr ion, the compression burden is
€normous.

Today we can squeeze a reasonable quality videoconference over two ISDN B
channels. We can squeeze a somewhat degraded version of the same signal over a
plain old telephone service (POTS) line, the type of line that connects the vast
majority of residential and business telephone users to the telephone network. In
1978, the same degree of picture resolution and motion handling required 6 Mbps of

5
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$250,000 codec we mentioned earlier, a company, in
s had to buy cameras, microphones, and spe, akc‘rs ; ;
lity to offer acceptable acoustics and lighting, In N

. : . s ho
carly adopters of videoconferencing built broadcasting studios at a cog :;

$500,000-$1,000,000 or more. A coast-to-coast line that connected Corporate
videoconferencing facilities rented annually for about $35,000.

bandwidth. Along with the
Jate 1970s and early 1980.
prepare the conference faci

Unless organizations conducted videoconferences all day, every day, the
videoconferencing projects of yesterday were not often economically feasib]e
Implementation depended on senior management’s belief in the strategic valye 0}
the technology. A few forward-thinking companies were up to the challenge. Early
adopters of videoconferencing include Aetna Life and Casualty, Atlantic Richfielq
Boeing, Citibank, Chrysler, DEC, Eastman Kodak, Federal Express, Ford, Hewlen.‘
Packard, J.C. Penney, Mermill Lynch, MONY, Proctor and Gamble, and Texgs
Instruments. Only 187 of the Fortune 500 companies listed in 1970 still existed in
1993; all the videoconferencing early adopters on this list were among the
SUTVIvOrs.

Nearly all these early adopters used group-oriented, room-based videoconferencing

systems that were manufactured by Compression Labs, Incorporated (CLI) of San

Jose, California. CLI was founded in December 1976; it was initially dedicated to

developing facsimile and video compression technologies. A CLI founder, Dr.

Wen-hsiung Chen, will go down in history as one of the great pioneers of \,/idc(;

comprcssi_on. In 1963, Dr. Chen emigrated from Taiwan to the U.S. where he

pursued his Ph.D. in mathematics. While at the University of Southern California
he discovered a compression technique that became a fundamental part of CLI‘s’
;';r]st ;ommcrcial system: the low bit-rate (compared to previous methods) VTS 1.5.
p cz ;r:: 1‘:1;180 rieS lr.eache,d !hel market in Sftpt.cmbcr 1982. It required the equivalent
sl coﬁs'd lines for Sngal transmission, and provided very good picture
digital ‘hicrar::hml?g the bandwidth, T-1 carrier, the basis of the North American
R kone T )’.Cl!S‘IC'Omposcd of 24 channels, each of which is the equivalent of a
Videoconfereng:‘m los SYSten? allowed companies to move from satellite-based
Cotbgienl theguan (CTTCS'Mal transmission—the “T” in T-1 means terrestrial.
y smission costs associated with videoconferencing plummeted.

]I:J 1984, CLI began to face

ictureTel. PictureTe] (Danvcompemi(’n from a Massachusetts company called

Massachusetts Instityte of Ters, Massachusetts) was founded by a team of
professor. The group had j echnology (MIT) engineering students and their
digital video signal prog invested a great deal of time researching low-bandwidth
to reduce the bandwi;;fmg. After a lot of trial and error, they developed a way
videoconference to g amaz{equuemem for transmitting an acceptable-quality
Ovemight, 8roup-system vid "8 224 Kbps—the equivalent of four phone lines.
coconferencing became economical at low data rates.

An Introduction to Videoconferencing

Figure 1-3. Custom Boardroom System (courtesy of AT&T).

PictureTel's product was the first software-based videoconferencing system to
become commercially available. It became the cornerstone of a planned migration
strategy that led from a build-your-own product to an integrated system in which all
the necessary components were packaged in a single chassis. CLI responded with a
similar product, and the race began. The two firms began grappling for control of an
exploding market in a competition that still exists today. While the two were busy
working magic in their laboratories, a third company, VTEL (formerly
VideoTelecom Corporation) challenged the competition. Founded in 1985, VTEL
was the first company to offer a videoconferencing product that ran on a DOS-based
PC. For the first time, customers could upgrade their videoconferencing systems by
simply downloading new sets of manufacturer-provided floppy disks. In 1980, only
a few companies knew how to code and compress a video signal to affordable
bandwidths. Manufacturers produced codecs at a rate of 100 per year.

Today, a codec just as powerful as a good 1980 model (which required a
refrigerator-sized cabinet) can be implemented in software only. These software-
based codecs are being packaged as enhancements to high-end personal computers.
They are also based on standards, and thereby pave the way for any-to-any
communications, regardless of the platform on which they run.

FROM THE BOARDROOM TO THE DESKTOP

As we stated, videoconferencing applications began with Picturephone, a personal
conferencing product, and moved on to group-oriented systems. The migration was
driven by economies of scale. The tremendous cost of early codecs and, that of the
bandwidth required to move a compressed audiovisual signal, had to be amortized
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Compressed Video Technology
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Figure 1-4. Compressed Video Technology (Michel Bayard),

across a group. The economics have changed but the market is still lagging

The legacy of boardroom videoconferencing lingers. Because early installatio
were S0 costly.'thc first applications of videoconferencing often reflected zhm
bgardroom environment. Housed in custom-designed and engineered stud'c{I
videoconferences were formal events that were often exclusively attended b i
managers and executives. These conference attendees were often so sen}', 591;01
ano_!hcr person, someone not really part of the meeting, was present to opei'gic Lhae[
;?;jlaymcr::];ll‘ob;ccovcr productive time that was lost to travel, executives and other
vldeoconfere:c i;g aTr;;ie scarce : hun}an resources were leveraged through
ke ;;om 1y g;nera ly did not, however, inconvenience themselves
plexities that such systems presented.
This igm i i i
- g;:la;iclfgn; SlS chgjmbg, alb'elt more slowly than many would like. The ease-of-
onais ks l;oUiCk wy kvxdeoconfcrenging are being addressed. Powerful
Al micr:rh of compression. The cost of the codec and other
B Ewnilly deates andP'.hones, and speakers) is plummeting. Digital bandwidih
Gt aacy ms;m A at; Colst of that bandwidth has dropped significantly.
dm& transmission costs even loe\:/V v derelgulated telecommunications market, vil
digital service, Fast processors, ch:r - Tirease Qie mutnber ol st bat
Suggest a market that is poised' to sip e e e W
yrocket. Moreover, one must consider the real

market driver con: er dem
5 sum; ols that allow PCOPIC
v . . and for useful tools j ‘
time lives in anera in which they have scant time to react
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Figure 1-5. Business-Quality Video: Declining Bandwidth Required (Laura Long).

In this very competitive, highly-dispersed global economy, every competitor
struggles to capture market share. Markets fragment and shift, and niches repeatedly
emerge for firms that act quickly before the opportunity is lost. We are all scarce
human resources in today’s environment. Our productivity is key to the survival of
the enterprise for which we work. Furthermore, because there is so much to know
and so much to do, we are forced to specialize. As the challenges intensify, each
person’s focus becomes smaller. Teamwork and collaboration, whether on a
personal level or an enterprise level, are mandatory.

Visual communications enhance collaborative activities. However, not every work
environment is the same; each has adapted to its special needs. That is why another
form of collaboration, that which leads to interoperability standards, is key to the
survival and prosperity of videoconferencing. In December 1990, an international
telecommunications standards organization, part of the United Nations, voted to
accept a videoconferencing interoperability standard. This standard allowed codecs
that were manufactured by CLI, PictureTel, VTEL and many others to negotiate
technically compatible sessions over variable bandwidth channels. The standards-
making process did not end in 1990, rather, it began. Today audiovisual standards
exist for every application. They share many common attributes. All are designed
for digital networks, and all share the goal of a reduction in the amount of
information that must be transmitted. While the 1990 standard was aimed at group-
system video, those ratified in 1996 were more inclusive; they clearly reflected that
PC-based personal conferencing is the next frontier.

It was inevitable that videoconferencing would arrive at the PC. In 1989, only
VTEL was shipping a PC-based product and, at five feet tall and 200 pounds

9
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- 1 ding the packaging), it was not invited to sit on many desktops,
i::,f:,udiscral Pm]c 8dc &iop systems were introduced ~but, ‘S“h'n;:z ye
$10,000-15,000, few organizations could afford them. In 1993, more fhyy, 233 al
desktop products entered thg market. Most sold fgr $5,000-8,000 (includiy ey
computer required for operation), and several were in the $3,000 range. One ff the
companies offering a product in 1993 was ShareVision of Milpitas, Californ, the
ShareVision‘s ShareView product ran on an Apple Macintosh compute
transmitted video, voice, and computer data over ordinary telephone “nes\; ang
lines. The package, which consisted of a combination video capture boa;do
codec, and a network interface board, also included a color camera, a hang ang
headset, and software. At initial introduction, the system sold for $4,499 buse t, a
price later dropped to under $4,000. ShareView enhanced mere file tra:;sfer’ the
image sharing, however, by offering document conferencing. A ShareView and
could launch an application and share it with another party even though the sccuscr
user did not have it running on their system. This feature made ShareVision On: n‘;
the pioneers in the area of visually assisted collaborative tools. Throughout th(?
book, we will refer to this area as personal conferencing. Many competitors ha vls
followed where ShareVision led. e

In January 1994, almost exactly one year after the introduction of ShareVision, Int|
introduced their ProShare family of personal conferencing (desktop) producvs' 0,

?roShare family member, the Video System 200, allows conferees to see each .od::
in a quarter-screen window on their PC monitor while sharing a computer
application. Other members of ProShare forgo the face-to-face altogether, in favor
of docum_cm conferencing and voice exchange. Intel owns the term &ocumet
conferencing; in 1993, it bought the rights to use it from VTEL. 3

E)x::]c; <l>f l;roShare emphasized, at the time of its introduction, that it required the
. c‘;’ an*’n‘lclscg]mpany to fumxsl? ISDN BRI services. Such services consist of
sy ISDNat are mcldc?d .mto a 112128 Kbps aggregate channel. The
allielechviicon was, and sul'I Is to some extent, availability. Although almost
transmission scrvifzxtu c; P ’°.°ﬁ°f some form of high-bandwidth digit!
can tzke much the crid‘u S;ncss and residential consumers, not all offer ISDN. Intcl
Operating Companies (lels OOCr a surge in ISDN deployment by the Regional Bell
demonstrate that customers v anq GTE' they worked cooperatively with them to
of course, not limited to V.:r e annclpauf‘g such networks. ISDN applications are,
services and  tefeco, l-eoconf"mc}"g- Remote access to enterprise network
telecommuniCations-b;;?u?ng grcp lacing the physical commute with @
alternative) provided many ISDN market opportunities.

Besides complain

ainin, :
available, Iﬂil's cogmﬂla:ill:’roShé,—'e required network services that were not always
standard for videOCOnf‘:—en IS criticized them for not embracing the internation!
T°.1°C°mmunicaﬁons Smglng. tha,t the International Telecommunications Union's
Without support for standaradrg #tion. Sector (CCITT/ITU-T) ratfied in 1990.
o » ProShare could not interoperate with other systems:

An Introduction to Videoconferencing

Intel’s response was rational: the standard in question, known as H.320, was
overkill for the desktop, and too expensive to impl Intel had ged to keep
the ProShare Video System 200 priced at under $1,500 for most installations; that
price has since dropped dramatically. Although H.320 required expensive hardware
codecs, ProShare compressed using software only. Intel eventually implemented the
mandatory portions of the standard, but their point was well-taken. The desktop
videoconferencing market, and personal conferencing, would not happen until the
ITU-T ratified a new standard that was aimed at the desktop.

In 1996, the new personal conferencing standard appeared. Known as H.324, it was
aimed at videoconferencing over POTS. Even before H.324, another standard,
aimed only at graphics conferencing, was ratified by the ITU-T. This standard is
formally known as Transmission Protocols for Multimedia Data, but is better known
by its ITU-T Recommendation number, T.120. T.120 is an umbrella standard.
Under the T.120 umbrella is an applications template, a specification for how
multipoint audiographics conferences can be set up and managed, a specification for
how binary file transfers are to be accomplished, and a few other technical

provisions.

At the same time that the ITU’s H.324 standard for videoconferencing over POTS
was completed, yet another personal conferencing standard was completed. The
H.323 standard defines how videoconferencing systems communicate over local
area networks (LANS) to integrate realtime voice, data, and video into networked
devices such as PCs, workstations, and video telephones. Other umbrella standards
are being developed by the ITU-T. They include H.321, a standard for
videoconferencing over fast-packet Asynchronous Transfer Mode (ATM) networks,
H.322, a standard for videoconferencing over LANs that can guarantee the low
latency (minimal time delays) required for moving frames of video in rapid
succession, and other supporting standards. Clearly the ITU, always the most
prescient of organizations, sees desktop videoconferencing as a very strong market.
Moreover, inspection of many of the standards that fall under the H.321, H.322,
H.323, and H.324 umbrellas show a great deal of commonality. This commonality
will lead to interoperability between systems that are connected to diverse networks,
including LANS, the Internet, telephone lines, and super-fast ATM-based networks.

THE MARKET FOR VIDEOCONFERENCING

At the fall, 1996 Telecon show, the sixteenth in a series of teleconferencing trade
shows, it was easy to see where the videoconferencing market is going. In his State
of the Industry report, Dr. Norm Gaut, chair of PictureTel Corporation, put it in
perspective. According to Dr. Gaut, there are four waves of visual communication:
m conferencing, ISDN-based desktop conferencing, videoconferencing
h a broadcast signal is received by
and videoconferencing over the
to include

11

dial-up roo
over LANSs (including LAN-multicast in whic
multiple users all listening on a single “channel”),
Internet. We would respectfully ~expand the fourth wave
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ublic switched networks, of which the Internet
s another. Dr. Gaut claborateq on desktop ¢
the market. He noted that H.323 LAN-based video is being by
impact on the M systems, and that software-only H.324 codecs
network op?mnngmnal computers, along with video-ready modems
packaged Wldlh E)iccr"Phones as an integrated videoconferencing-reaq
ca:r{cras.r an k:gi“g is not solely aimed at videoconferencing, the multimegi,
W}ulcbe lhl:b[;:c o do videoconferencing, along with oq:cr audiovisual-or,'mf;
;v;:)‘licadons such as Web surfing, CD-ROM playback, and interactive games,
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becomes multimedia-capable t'hc vi_deoconferencing market wi]|
Frost and Sullivan (Mountain View, California), one of the f0r&’tmost authorities o
the videoconferencing market, forecasts the 1996 market for V‘deoconfel'encing a
about $4.74 billion. In 1997, they expect the ma.rket to gro? to $7:55 billion ang
reach $20.69 billion by the year 2000. Their report, “US Videoconferensy,
Systems and Services Markets,” publ'nshed in August 1996, also notes thy the
videoconferencing market will experience a 42.3% compc.)und growth rate
revenues between the years 1992 and 2002. Frost and Sullivan expects sales of
desktop videoconferencing products to acce!erate after 1997 when persond
conferencing on computer platforms should proliferate.

€Xplode,

Another study, conducted by the market research firm Infonetics Research (5
Jose, California), provides additional insights into how the videoconferencing
market will grow. Infonetics found that by the end of 1997, almost 60% of survey
respondents will incorporate desktop videoconferencing on their networks
Implementation will be selective, although one-sixth of Infonetics’ respondens
planned on pervasive use of desktop videoconferencing in 1997. Most respondents
plan to incorporate desktop videoconferencing into existing LANs. They prefer
switched LANs (for instance, those based on ATM or Ethernet switching) to shared
LANSs (traditional 10Base-T Ethernet, for instance) because shared LANs are not
naturally equipped to deliver frames of audiovisual information with minimal,
predictable delays. Many of the respondents who plan to implement deskiop
videoconferencing lack knowledge of the important standards that support such
installations, (e.g., H.323). Moreover, many had only a passing familiarity wi
H.320, a much older and more widely implemented videoconferencing standard ti
was targeted at group-systems. Likewise, T.120, the data exchange standard fo
sharing desktop applications, creating a virtual “whiteboard” that can be shared b
multiple users and file transfers was still largely unknown, although ma?)
respondents at least knew that they needed to know more.

The Infonetics Research study provided an exceptionally clear picture in other
:;;?c;c to;). It noted that almost 40% of survey respondents used small-¢
which f;:a:cncmg systems known as roll-abouts (because of their packaglﬂi
o res wheels to make them mobile). Approximately 72% of respondvtn

orked for companies with more than 1,000 employees used bybr

ll);ardroomdo-roll-abouLs amangements to link employees in major infrastructi
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sites with smaller field office sites. Furthermore, almost 90% cited a need for
multipoint control units to link users in three or more sites in a single
videoconference.

Other market research studies draw similar conclusions. The firm Personal
Technology Research estimates that, in 1996, the group videoconferencing systems
market grew from $700 million to approximately $1.3 billion. InfoTech Consulting
expects the number of group systems shipments in the U.S. to grow by a factor of
six—from 19,600 units to 119,800 units—between 1995 and 1999.

Personal Technology Research has forecast the overall videoconferencing market to
grow from $52.5 million in 1994 to more than $1.8 billion in 1999. Company
sources estimate the 1996 data-conferencing market at $14-28 million, or
approximately 10-20% of the personal conferencing market. The firm Multimedia
Research Group expects the personal conferencing market to soar from $250 in
1995 to $15 billion by the year 2000. Feedback Research Services proclaims that its
forecast of $283 million in the year 2000 for multiple-use telemedicine
videoconferencing systems, teleradiology equipment, and telecommunications
services is conservative.

Telespan Publishing Corporation president, Eliot M. Gold, proclaims unit sales of
add-in boards for videoconferencing grew from less than 5,000 to more than 91,000
per year between the years 1992 and 1995. Estimating 1995 sales at 19,600 room
based systems ($635 million in sales) and 71,900 personal conferencing units
($110.8 million in sales), the organization Forward Concepts projects that, by the
end of the decade, those numbers could grow to approximately 37,000 ($405
million) and 7.8 million ($1.6 billion), respectively.

These personal conferencing projections reflect a 1996 installed base of 111 million
PCs connected to LANs, and the ratification of the T.120, H.324, and H.323
standards. The Electronics Industries Association assesses that 50% of computer
populated homes are connected to the Internet and are equipped for multimedia
applications; in 1990, that number was approximately 25%. More than 40% of the
companies that responded to an Olsten Corporation survey are providing
telecommuting options, and 70% are preparing to do so. Link Resources estimates
that the number of telecommuters will rise to about SO million by the year 2000.

CONCLUSION

The Picturephone, so far ahead of its time that it was deemed a failure, was far more
successful than many realized. Its developers recognized that many people desire
the ability to initiate a casual videoconference from a desktop or a room in their
home. The market today is proving that the pioneers in Bell Labs labored not in

vain, but that their timing reflected their vision, not the environment in which they
lived.
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Nothing in the world is single,
All things by a law divine
In one spirit meet and mingle
Percy Bysshe Shelley

VIDEOCONFERENCING IN THE REAL WORLD

After a slow start in the 1980s, video communication is gaining broad support.
Videoconferencing is an invaluable human resource management tool. It
fosters collaboration, increases scheduling flexibility, shortens response times, and
provides access to specialists and experts.

Manufacturing companies leverage it for comprehensive quality assurance and real-
time process and equipment monitoring. Healthcare providers employ
videoconferencing to enhance continuity of care, and legal teams use it to
standardize and, therefore, streamline casework. As a result of dramatic declines in
network and equipment costs, cultural changes, and standardization,
videoconferencing is solving a wide range of business problems. Advances in group
system, application sharing, LAN, and even POTS standards have advanced
interoperability such that it has traversed the confines of intra-organizational
communications.

Public videoconferencing rooms abound. One can find a nearby Kinko's Copy
Center videoconferencing room by simply dialing 1-800-254-6567. Press “2,” press
“4.” and enter the zip code to learn the address, phone number, and directions to the
site. Once there, one will find a room based videoconferencing system and
accommodations that rival those in many corporations’ conference rooms. Personal
Conferencing is even easier. Manufacturers bundle rudimentary personal
conferencing capabilities in the consumer PCs they sell through retail outlets.
Consumers can buy more elaborate systems from the same retailers. .

Businesses use personal conferencing to save time and money by linking
employees, customers, suppliers, and strategic partners. Legislators encourage it by
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