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The Video Communications Decade

Video entertainment in the home grewtremendously during the 1970s and
1980s, but the 1990s will be the video communications decade. The video
material-coordinated images and sound-will move from mostly passive
presentation to interactive origination and selection. The technology and
infrastructure that already support all modem telecommunications will be
used to communicate thisvideo material to homes andbusinesses for per­
sonal, business, educational, andentertainment use. This paper provides an
overview ofsome ofthe image- and sound-compression standards, compo­
nents, andAT&T products andservices that will enable the video communi­
cations decade to occur. Greater detail is presented elsewhere in this issue
oftheAT&T Technical Journal.
Introduction

Duringthe decadesofthe 1970s
and 1980s, video entertainment grewtremen­
dously in the home.The video content-i.e.,
the coordinated presentation ofimagesand
sound-was provided bybroadcasters
through over-the-air and cablesystems, by
movie and speciality interest producers
throughvideo tapes,and by gamesmakers
through television adjuncts and personal com­
puters. Except for those whowere playing the
games,consumers weregenerally passive
receivers and, thus, not involved in originat­
ing or changing the video.

The 1990s, however, will be the video
communications decade. Two-way telecom­
munications connections will be used, in
whole or in part, to provide video communica­
tionamongfriends and businesscolleagues,
and to provide a wide variety ofeducational
and entertainment video material to homes,
schools, and businesses. Consumers will orig­
inateand createvideo material, as well as
interactively select and receive it.

AT&T's Visual Communications
Vision-as first announced inJanuary1992
by Group Executive RobertM.Kavner-will
enablethe video communications decade to
be realized withan arrayoftechnologies,
components, communications networks,
products, and services that meet the needs

ofcustomers. (See Figure1.) These needs
span the gamut:
- Fromemotional closeness with family

membersin people's personal lives
- To rapportand interaction with customers,

suppliers, and coworkers in people's busi­
ness and professional endeavors

- To learning the latestconcepts and tech­
nologies in a field in a convenient, effi­
cientway.

This issue oftheAT&TTechnical
Journal explores image- and sound­
compression technologies andinternational
standards, and a comprehensive set ofcom­
munications products and services that can
tum this vision intoreality. (Panel 1 defines
acronyms and terms used in this paper.)

Technology and Standards
The same technology and infrastruc­

ture base that supportsallmodem communi­
cations enablesthe video communications
decadeto happen. Withthis base, analog sig­
nals that represent sound, stillimages, and
motion imagescan allbe converted intodigi­
talbit streams.These streamscanbe merged
with additional digital dataand then transmit­
ted and switched withcommon equipment.
Just beforeuse, the soundand image digital
streams are separatedout and converted
back to the corresponding analog signals.
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Figure 1. AT&T's
vision for visual com­
munications encom­

passes an array of
technologies, com­

ponents, communica­
tions networks, pro­
ducts, and services to
meet the needs of

customers at home
and at business loca­
tions. With these pro­

ducts and services,
customers can stay
close to their family
members; interact
with other customers,
suppliers, and cowork­
ers; and conveniently
learn the latest con­

cepts and technol­
ogies in a field.

Entertainment

Video messaging

ISDN

Social communications

Digital video/HDTV/
multimedia chips

Public video

Network.
and

components

Products
and

service.

Digital

Emotional closeness

Signal
processors

Switches

Customer
need.

Satellite

Multimedia

Collaboration

Personal
video

Convenience

Video
conferencing

Productivity

Learning

Ease of use

The additional digital dataprovides auxiliary informa­
tionand control.

The video communications decadeis further
madepossible by new, economical modems (modulator­
demodulator) that can use the 3.3-kHz (kilohertz) analog
bandwidth ofan ordinary twisted-wire pair to send
19.2 kb/s (kilobits per second) ofdata. Withthese
modems, digital connections canbe established at vari­
ousbit rates throughthe analog network. Alternatively,
inherently digital connections canbe established at the
rates in the currently deployed ISDN hierarchy; i.e., from
64kb/s to 1.5 Mb/s (megabits per second). (ISDN stands
for Integrated Services Digital Network, a ccrrr-defined
digital network. CCITT is the International Telegraph and

Telephone Consultative Committee, which is basedin
Geneva, Switzerland.) Finally, for television channels,
economical modems have been designed that use the
6-MHz (megahertz) analog bandwidth ofthe television
channel to send about20Mb/s ofdata. These modems
for television channels openoptions for the final digital
accessto homesand offices to be at radio frequencies
that are broadcast overthe air or carriedon coaxial or
optical-fiber cables.

Yet, simple digitization ofa typical video
signal-Le., a colortelevision signal-results ina rate
requirement that exceeds100 Mb/s. Sucha rate is far
toohighfor the signal to be carriedoverthe modems or
digital connections already mentioned. Overthe last
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Panel 1. Abbreviations, Acronyms, and Terms

BRI- ISDN basicrate interface
CD-ROM based video - video stored in a compressed

digital representation on a compact disk (CD) and
accessedinteractively

ccrrr - International TelegraphandTelephoneCon­
sultative Committee (basedin Geneva, Switzerland)

HDTV - high-definition television
ISDN - IntegratedServices Digital Network, a ccrrr­

defined digital network
ISO - International Organization forStandardization

(basedin Geneva, Switzerland)
MPEG - Motion PictureExpertsGroup; also the stan­

dard established by the ISO for CD-ROM basedvideo
NTSC - National Television Systems Committee
payper view - an enabling andpayment service for

viewing a particular television program
Px64 - a set ofstandardsestablished by the CCIIT for

video telephony and conferencing
SIGOIS - Special Interest Group on Office Information

Systems
VCTV - viewer-controlled cabletelevision
X.25 - the ccrrrs packet-switching protocol at the link

andpacketlayers

decade, compression algorithms havebeen developed­
manyat AT&T Bell Laboratories-that reduce the
requiredrate by exploiting both the statistical redun­
dancy amongparts ofthe television pictureand sound
signals and the subjective redundancy that is inherent in
humanvision and hearing. Rates are reduced to the
range of9.6kb/s to 17Mb/s for motion imagesand
6.8 kb/s to 64kb/s for sound, depending on the quality
desired. These rates canbe carriedoverthe various
switched and broadcastconnections.

Because compatibility amongdifferent applica­
tionsand manufacturers is extremely desirable and often
is essential, the international standardsorganizations
havestandardized several compression algorithms in
recentyears.AT&T has been active in these standards
activities. The compression algorithms balance the frame
rate and spatial resolution ofthe imagesand the natural­
ness and intelligibility ofthe soundwith the available
connection bit rate.Standards that havebeen agreed on
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include the ccrrrs Px64 set forvideo telephony and con­
ferencing andthe ISO's MPEG set forCD-ROM basedvideo.
(ISO is the International Organization forStandardization,
based in Geneva, Switzerland; and MPEG is the Motion
PictureExpertsGroup. The video information is stored
as a digital representation on a compact disk, i.e., the
CD-ROM, that can be accessedinteractively.) These stan­
dards makeit possible to provide video communications
services that operatebetween platforms from disparate
vendorsin an international venue. In this issue, the paper
byAravind et al. describes1 these standards.

AT&T has played a leading role in settingstan­
dards and buildingplatforms that implementthem.
AT&T's video codec (i.e., coder-decoder) chipset pro­
vides the core technology for imageand soundcommu­
nications invideo telephones, usingthe Px64 family of
standards; and in personal computers, usingthe MPEG
standard. In this issue, the paper by Ackland et al.
describes- this chipset, which wasannounced byAT&T
Microelectronics inApril 1992.

Services and Products
The core platform oftechnology, standards, and

components makespossible a wide variety ofvideo com­
munications services that range from basicvideo tele­
phony to more advanced services, such as videoconfer­
encing, video entertainment, and distance learning.

Basic Video-telephony Service. The fundamental
video communications service is video telephony, which
provides synchronized image andvoice connections
between two parties.

AT&T has longbeen involved with video tele­
phony. Prototype systemswere developed as longago
as the 1920s. This wasfollowed bythe development of
AT&T Picturephone terminals and service in the 1960s,
andAT&T's VideoPhone 2500, which wasannounced in
early1992. The latter is the firstproductto connectto the
telephone network viaan ordinary telephone wirepair.

The VideoPhone 2500 (which Early, Kuzma, and
Dorsey describe" in their paper) employs a 19.2-kb/s
modem. This video telephone uses:
- Protocols that are based on X.25, the ccrrrs packet­

switching protocol at the linkandpacketlayers,
- Aproprietary video-compression algorithm to repre­

sent the video at 9.6kb/s, and
- Aproprietary audio-compression algorithm to repre­

sent the audio at 6.8 kb/s.



This video telephoneprovides full-motion, colorimages
on a small screen at a relatively slowframe rate along
withgood-quality audio.

ISDNVideo-telephony Service. Video telephony with
higher spatial resolution and a greater framerate can be
provided overhigher bit-rate connections than are avail­
ableusing ordinary, analog, telephonewirepairs. For
example, an ISDN basic-rate-interlace (BRr) connection
(i.e., 64kb/s) is an excellent vehicle forvideo-telephony
service. The imagerepresentation can be carriedat
56kb/s and the sound representation at 8 kb/s. If the
full ISDN BRr connection is used to provide video­
telephony service, then the totalavailable bit rate of
128 kb/s in the two bearer channels (i.e., B channels)
can be splitto carry digital representations of the sound
and image. For example, the imagesignalcan be carried
at 112 kb/s using the Px64 standard,while the accompa­
nying voice is carriedat 16kb/s, thus providing an out­
put imageand outputsound at higher quality.

In December 1991, First Lady BarbaraBush
used a prototype AT&T ISDN PersonalVideo Terminal
to read a briefChristmas story and talkface to face with
childrenat hospitals in St. Louis, Missouri; Baltimore,
Maryland; and Atlanta, Georgia. The childrenwere also
ableto callSantaat his workshop and request special
giftsand toys.

AT&T's activities in this area are describedin
the paperby Crouch, Hicks, andJetzt.4

other Video Services. The technology, standards,
and platforms developed forvideo telephony make it
possible to provide a wide range ofapplications to cus­
tomers.These applications include video and multimedia
conferencing, distance learning, real-time video applica­
tions (suchas video on demand), and multimedia infor­
mation services.

Various video servicescan be brought to homes
overthe wires that the local telephone companies pro­
vide, or over the cablethat the cabletelevision company
provides. For the cable-based services, if information­
either video, data,or control-is to be carried in both
directions, then both downstream and upstreamchan­
nels mustbe active. Suchservicescan alsotake advan­
tage ofnewcompression algorithms for NTSC signals.
(NTSC is the National Television Systems Committee.)
These algorithms combine AT&T's workon the com­
pressionof HDTV (high-definition television) signals
and on the MPEG standard.

Video messaging. Abasicvideo communications
service is video messaging. This service includes the
recordingofvideo messages in a mailbox, similar to what
is donewithvoice messages in today's voice-mail systems.
Also, electronic mail messagescan be enhancedto include
a video component, so that supplementary stillor motion
imageswithvoice and soundcan be attachedto the text
messages. Exploratory workis under way in AT&T Bell
Laboratories for these capabilities.

Multimedia conferencing. Video conferencing is an
area ofvideo communications in which AT&T has long
been active. AT&T 5ESS® switches, AT&T SLC® carrier
systems, AT&T DDM 2000 multiplexors, andfiber
cablesare examples ofnetwork products that support
point-to-point visual communications fromverylow bit
rates to multimegabit rates. Butmore than point-to-point
connections are needed to provide interactive multi­
mediacapabilities (i.e., coordinated text, image, and
voice) duringa conference.

Oneimportant newelementfor multimedia con­
ferencing is a multimedia conferencing bridge that pro­
videsconnection and synchronization capabilities for
multiparty, multimedia communications. The paperby
Horn et al.describes- the architecture and features of
such a bridge.

AnotherAT&T project, the research prototype
called Rapport," provides collaborative workcapabilities
usingmultimedia conferencing. Byusingthis system,
the conference participants can share text, image, and
audio information and canworkcollaboratively on appli­
cations, such as drawing graphicsor developing a com­
puter program.

Distance learning. Anotherimportant application
ofmultimedia conferencing is distance learning. In a
distance-learning application, an instructorcan teach stu­
dents who are at remote locations. Studentscan see and
hear the remotely located instructor, as well as the infor­
mation he or she provides. This information includes
photographic images, lecturenotes that the instructor
writesin real time,and short segmentsofvideo material.

The paperbyAnet al. describes? an AT&T trial
ofa systemthat uses ISDN and a prototype multimedia
bridge to provide distance-learning capabilities, withCali­
fornia StateUniversity at Chico as the center location.

Video on demand. AT&T is active in the cus­
tomized delivery ofreal-time video to the home. One
important service in this area is video on demand, which

AT&TTECHNICALJOURNAL.JANUARY/FEBRUARY 1993 5



givescustomersthe opportunity to selecta video for
viewing at a timethey specify. Video-on-demand services
maybe delivered by cable-service providers andby tele­
phonecompanies.

The paperbyAllen et al. reviews" the significant
marketdriversforvideo-on-demand service and
describesa jointtest ofthis service in the Denver, Col­
orado, area byTele-Communications, Inc., US WESf,
andAT&T. This trialwill offer two services: Take One"
service, a true video-on-demand service; and HitsAt
Home™ service, an extendedpay-per-view service.

Multimedia information services. Video terminals and
the video networking infrastructure will accelerate the
introduction ofother newservices. Customers will be
ableto accessinteractively video and relateddatafrom
different sources. Asan example, the research prototype
ofa document alertingand browsing system, called the
AT&T Rightl'ages'" image-based electronic library ser­
vice," demonstrates howvarious journals and other pub­
lications mightbe accessedin the future. Asa further
example, home shoppersshouldbe ableto browse
throughvideo catalogs and use associated datato pur­
chase merchandise.

Conclusion
The wide variety ofproductsand services pre­

sented in this issue supportAT&T's premisethat the
1990s will be the video communications decade. AT&T is
dedicated to beinga major contributor to the advances
that are coming.
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