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Background

For some time, the SMPTE has
recognized the increasing importance
of digital technigues for the processing,
rccording, and transmission of tclevi-
sion signals. The initial response to the
obvious nced for a forum in which to
discuss this emerging technology was
the formation of the Study Group on
Digital Television late in 1974, Charles
Ginsburg has chaired this group since
its inception. In the ensuing six years,
the Study Group has investigated
many areas of digital television tech-
nology.

As the technology matured and
significant amounts ol digital video
cquipment came into the marketplace,
it became clear that standardization
activity was required. The Society met
this need by establishing the Working
Group on Digital Video Standards in
March 1977. Their goal was the
preparation of recommendations for
interface standards for 525-linc tele-
vision. This Working Group was ini-
tially chaired by Robert Hopkins. Its
first task was the development of
standards based on the encoding of the
composite NTSC signal. However, as
further studics took place, both within
the Working Group and clsewhere, it
became apparent that a standard
based on the encoding of the video
components might be a better ap-
proach. Since the latter part of 1979,
the development of such standards has
been the focus of activity.

In addition to the above groups, the
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Society found carly in 1979 that there
was a need to provide direct broad-
caster and other user input carly in the
development of recording hardware for
digital technology, and so established
a Study Group on Digital Tape Re-
cording. This group, now chaired by
William Connolly, has conducted a
users survey and is investigating the
complex interaction between various
components of digital recorders.
Concurrently, the previously informal
interaction with other groups cngaged
in digital video work, such as the New
Technology Committee and the Eu-
ropean Broadcasting Union (EBU),
was formalized into a Task Force on
Component-Coded Television in
February 1980 under the chairman-

ship of Frank Davidoffl. The Task
Force of twelve especially sclected
experts acted both as liaison to other
organizations and represented the
various SMPTE groups and 525-line
television users in the development of
worldwide compatible standards for
digital vidco. They also acted as a
specialized steering committee to the
digital groups in the New Technology
Committee.

It was apparent in all this activity
that the theoretical work generated by
these four groups and the work spon-
sored by others outside the SMPTE
would need to be proven in practice. A
similar view was held in Europe, where
it was suggested to examine the prac-
tical aspects of the 625-line proposals.
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This nced culminated in a series of
demonstrations in Europe in April
1980 to review and evaluate an EBU
proposal of 12:4:4 for a component-
coded digital video system. The
SMPTE Task Force was invited to
witness these demonstrations. Shortly
thereafter, the Task Force recom-
mended that the Working Group or-
ganize a series of demonstrations of
component-coded digital video on the
525-line standard and scheduled it to
precede the February 1981 SMPTE
Television Conference in San Fran-
cisco. The challenge was accepted, and
formal invitations were extended to
manufacturers, supplicrs, users, indi-
vidual experts, and especially to the
[EBU Technical Burcau and its con-
stitucnt organizations to participate in
these demonstrations.

Obijectives

The Task Force met late in May
1980 and faced the dual challenges of
defining the demonstrations and
finding the digital hardware and the
associated operational infrastructure.
The time frame allowed only eight
months before the scheduled opening
date to compilc a “shopping list” that
would be reviewed by the Study
Groups and the Working Group. The
Task Force recommended the inclu-
sion of several priority items:

Picture Quality. How does it vary with
sampling frequency and lumi-
nance/chroma ratios?

Hierarchy. What are the effects of
conversions in a binary hicrarchy on
picture quality?

Chromakey. What are the basic signal
requirements for good chromakey-
ing and how do they relate to sam-
pling frequency and chroma
ratio?

NTSC Interface. What difficulties
arise in transferring an analog
NTSC signal into and out of a
component digital environment, and
what arc the most effective
methods?

Common Carrier Interface. How
might a component-coded video
signal best be transmitted over
common carrier digital facilities and
what would be the effects of that
transmission?

Filters. What kinds of filters would be
required in the *“all-digital™ studio
and in transitional studios, and what
constraints apply to them if they are
implemented in digital or in analog
form?
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Digital Tape Recorder. How practical
is the recording of component digi-
tal video signals at high bit rates and
what appropriate technology would
permit it?

The demonstrations would serve to
provide data on these questions for the
525-line standard and to evaluate the
possibilities of a worldwide compatible
standard for both 525- and 625-line
operation. In subscquent meetings of
the other Groups and of the Task
Force, it was agreed that the demon-
strations would be in two parts to make
them both cducational and technically
rewarding: (1) a series of formal pic-
turc-quality  assessments  using
CCIR/EBU recommendations to
gather firm data, and (2) a program of
presentations to show the results of this
work, the performance of the various
proposals, and their limitations. It was
also agreed that the demonstrations
would employ the line-locked sampling
rates of 768, 864, and 912 samples per
line, which were felt to adequately
span the arca of interest. Interface
arrangements were set up using lu-
minance (Y) and color differcnce
(R =Y, B — Y)signals for the digital
connections, and R, G, 8, and S (red,
green, blue, and sync) primary signals
for the analog component connections,
with composite NTSC used where
necessary.

Implementation

From the beginning, thc demon-
stration project was well supported by
the members of the Society, the
members of the various committees
and by sponsoring organizations — by
those with a direct interest in digital
technology and by those with an in-
terest in supporting the standards work
of the Society. This allowed the
Working Group on Digital Vidco
Standards to fulfill its charge to im-
plement, operate, and report the
demonstrations in all the expressed
areas of concern except those of com-
mon carrier interface and filter tech-
nology. Subsequently, these concerns
were adequately clarified by work in
EBU demonstrations and in joint
SMPTE/EBU discussions. The nced
for support equipment (camecras,
scanners, distribution equipment,
monitors, recorders, etc.), and for a
suitable location for the work, were
adequately met by sponsoring organi-
zations from the U.S., Canada, Japan,
Belgium, France, and the U.K. The
need for specialized digital video ex-
periments, forming the heart of the

demonstrations, was fulfilled by four
organizations, and thirtcen others
filled the remaining specialized and
conventional requirements.

In designing the demonstration in-
stallation, the Working Group had two
main objectives: production of test
sequences and production of demon-
stration presentations.

(a) The production of the test se-
quences for the subjective assess-
ments. It was nccessary that this ac-
tivity be done in real time, and so it
required close coordination of the ex-
periments and the presentation team
to ensure an uninterrupted flow of
video and associated audio commen-
tary to the assessment pancls. These
requirements demanded high-quality
video switching at both component and
composite levels and rapid configura-
tion changes in the experimental
cquipment, and both had to be
achieved without performance com-
promiscs.

(b) The production of the demon-
stration presentations showing the
performance of digital proposals. This
work required great flexibility in
cquipment interconnection, both in the
analog component and composite sides
and in the digital component side;
again, performance had to be at a very
high level in all possible paths.

Taken together these two major
goals dictated many of the system de-
sign decisions, which are discussed in
the paper by Merrill Weiss and Ronald
Marconi. Descriptions of the individ-
ual experiments are contributed in
papers by Takeo Eguchi, Yoshitaka
Hashimoto, Pcter Kwa, John Lowry,
Gienn Reitmeier, and John Rossi, all
of which are published in this special
cdition.

Because of the international con-
cerns of the Society, it was decided
that the formal picture assessments
would follow, wherever possible, the
CCIR and EBU recommendations
concerning assessments, and that the
demonstrations would also take place
in a similar environment but with an
cxtended range of test material and
methods. The planning, execution, and
reporting of the assessments is covered
in this issue in a paper by David Ben-
nett. The demonstration presentations
were planned by the Working Group
as a whole and served primarily to il-
lustrate the potential and limitations
of the various choices. The results of
this activity are recorded in a wide-
band, analog component form on vid-
eotape (with the R, G, and B signals
recorded separately).
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We are also indebted to Roland
Zavada for his Foreword, introducing
this special issue, and to Frank Davi-
doff, whosc Afterword presents con-
clusions and future objectives.

Conclusion

The organization of a scries of

demonstrations on this scale con-
cerning new technology is a massive,
costly, and time-consuming cffort, and
the Society recognizes with apprecia-
tion the contributions of ull concerned
with this work. It is clear that the work
has moved the discussion of standards
forward a long way in a very short
time, and the Socicety cagerly looks

lforward to the consensus acceptance of

specifications for component-coded
digital video that will meet the needs
of the worldwide television community
for years to come and provide the basis
for a worldwide compatibility while, at
the same time, providing a basis for the

rational growth of new and expanded
television services.
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