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more seI10us for the conaumera purcbasSng Intedaced equlpm.ent to obeerve a
degradation If progrt!II8Ift tecbnology were Introduced at a Jater date. Delayed
introduction of progreutve·acan-transmla81on technology would be a great
c:lJaserv1ce to the Hatton.

I beUeve the broadcaster'a wfU beneBt In two ways from such a progressive­
eean-traJ:uIIDS88Ion-aaly paUcy. The~fJexSblll~and uaabOlty of their
potential future aervICe o&rtnga would be gr-.t... opmlDg future revenue
poselbU1Ues to them. and tbey would be leas subject to needles8 retroBttiDg
coata tbat could occur as any early lnterJacecl equipment was repJaced by
proJre 111ft ecan 88 that teeJmology ac:lvances. Broadcaaten and medSa owners
and produc:en wiD al80 bmeBt from the ImpnJYed preaentaUon and longevity of
their Ykteo products.

1 beJie¥e tbcn: • a aubetanUal paraJld bctwwn the aatural reluctance
exhibited recently by proponents of analog HDTV~ to yield to more
producttve d1gttal approaches. and the .tmtlar reJ.uctance of interlace
propouentw to embrace today the advantages of prqp-elatve 8CUl aDd our near­
term tecbnteaJ future. 1be urgency to make tbia move decl8tYely now sa
amp1tfted by the pen:epUoa ofmrmy. mcludiDg myeeIf. that~ traIJ8lUOD from
• temporary use of mtedaced tran81l1tMl0ll standards to progreealYe-8CU1
tl'aJwn'Mfan would 1Devltab!ybe delayed and ecNItly to eveqone.
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480 x analog )
3:2

720 x 1280
) 3:2

1080 x 1920

"Square pixel" ="Square sample distribution"

Define interface at 720'x 1280 & 1080 x 1920

P.2

"Allow" Intema' us. of:low.r H resolution If needed
for .as. of comp.....lon (like 1440). The Interface
would stili be 1920 In this case.

Picture rate.· of 23.87/24, 29.97/30, 59.94180.
Swltchabl. at studio, automatic In receiver.

Want MPEG·2 compatibility. Want hlgh••t quality. If
MPEG 'e wrong, fix It.

"Allow" Interlace van.lhl••lon. If an application
requlrH prog.....lv., us. prog.....lv•.

. .

"AlloW" Interlac. dl.play. 'If .an application require.
prog.....lv., u•• progressive.

Incluslv. not Exclusive. " ,

R. Hopkins
6 Oct 93·
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Dear Robert:

THE LIBRARY OF CONGRESS

WASHINGI'ON, D.c. 20540

October 12, 1993
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This letter is a follow-up to the October 6-7, 1993, meeting of
the Interoperability Panel ("panel") associated with the Federal
Communications Co.-ission (FCC) development of the transmission
standard for the Advanced Television Systea (ATV) proposed by the
Grand Alliance (GA). This letter is my statement (as a panel
member) to the chair of the Joint Experts Group on Interoperability.

Two factors make it difficult for me to compose a response.
First, my technical knowledge is at a layman's level and, in any
case, the Library of Congress has less of a stake in the details of
a transmission standard than do participants from the industry.

Second--and more important--there is a disjunct between the
panel's "charge" and my perception of a greater "need." A strict _
interpretation of the charge would limit co..antary to the technical
details of the tran.mi••ion standard. At the same time, the meeting
of this panel and the Joint Experts Group appears to provide the
only formal opportunity for comaant on the connections between ATV
development and the _ergence of an effective National Information
Infrastructure (NIl). The perception of the need to discuss this
connection motivated the remarks offered by several panelists at the
meeting and also motivates my follow-up letter.

The Library of Congress bas a profound stake in nurturing the
rapid and complete developaent of the NIl. The Library feels a
strong need to ensure the .ost widespread di....ination.of both
information (software) and access tools (hardware) to the American
people. The aerican Meaory project i. one of s.vera.l Library of
Congress activities that will employ the -NIl to provide reference,
historical, and other educational materials to the American people.

The Library's role, of course, is that of an information
creator and--in some cases--provider: We have created an extensive
catalog of our holdings and provide access to it via Internet. We
have begun digitizing important historical collections and look
forward to working with other organizations to provide national
access to these materials. We view national electronic access as
the logical expansion of the reading-room access we have offered in
Washington for two centuries. We believe that effective
presentation of Library of Congress information will depend upon
several technical features discussed at the panel meeting:
progressive scan for clear reproduction of text and images, square
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pixels, imbedded headers, conformance to standard approaches like
MPEG-2, etcetera.

We understand that the GA has proposed a modular and versatile
system that includes the above-named technical features as optional
elements. The GA states their .ympathy with the desire to ensure
the presence of an NIl-capable di.play monitor in most American
homes, but argues that the current discu.sion is limited to the
transmission standard. Demands pertaining to hardware, the GA
argues, ought to heard in another forum.

My counterarguaent is that the discussion of the transmission
standard is, in fact, part of a broader negotiation within the
nation and that this occasion i. a rea.onable one for the
articulation of broad ideas. The cas. for stating "policy"
positions at this time reflects the lack of other ATV forums devoted
the convergence of what is called "television" with the other forms
of data-dissemination. In this regard, I endorse the October 4,
1993, letter to the Joint Experts Group from Bob Myers of the
Hewlett-Packard Coapany. Myers's technical commentary is very
thorough and persuasive but, in this context, I commend the
following three sentences:

As the GA report itself note., what is being discussed is a
transmission standard--not a production standard and not a ­
display standard. Howev.r, while it is true that production,
transmission, and di.play are decoupl.d in a digital syste., we
cannot neglect the impact that standards in any of these areas
will have on the oth.r two. Th.y are decoupled but cannot be
considered unrelated.

Thank you for inviting m. to be a _bar of the paneli I hope
ay raaarks are of a••istance. I have .ent copies of this letter to
so.. of ay Library of Congr••• coll..gue., inviting them to review
the documents you and the GA provided. If any of them have
particular co_.nt., I will sugg_t that writ.· to you. Meanwhile,
pl.... let me know how .1.. I can be of ••rvice. Best wishes.

Carl Fleis auer
coordinator;" American Memory

Mr. Robert L. Sanderson
Eastman Kodak Co.
Image Telecommunications Center
1447 st. Paul st.
Rochester, NY 14653-7102

cc: Mr. Michael Liebhold
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To: Dr. Robert L. Sanderson
Chairman
Joint Experts Group on Interoperability
Advisory Committee on Advanced Television .Systems

Dear Bob,
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Mter carefully reading through the voluminous addenda to your interoperability report, I
find myself compelled to comment.

The comments submitted to date vary from quite constructive, through uninformed
paranoia, all the way to outright misinformation. It is notable that the Grand Alliance
already has agreed to include capabilities proposed in several of the constructive
comments. .My concern stems from the overall tone of the report with the addenda
included. The casual reader, who has no historical background in how we got where we
are today is very likely to come away with the sense that the whole ACATS process is
disconnected from reality. As one who has been actively involved in the development and
standardization of HDTV for over 15 years, I feel that, on the contrary, the process is
working very well, and has gone to great lengths to hear a~d weigh the views of all
stakeholders.

For the benefit of the above mentioned casual readers, I will review my involvement with
HDTV. In the late seventies, I was a member of the SMPTE Study Group on High
Resolution Television. It was in this group that the term HDTV was coined. That group
was concluded with a resolution to form a Working Group that would act as a standards
development body. I was assigned to co-chair the resulting Working Group on High
Definition Electronic Production with Richard Stumpf of Universal Pictures. WG/HDEP
was active throughout the decade of the eighties and was the body that wrote the SMPTE
240-M standard.

When the ACATS was formed, I was asked to chair the Systems Analysis Working Party
(SSIWP1). This working party has, over the last five years, been the group that has
reviewed and analyzed all the incoming proposals for ATV systems submitted to the
ACATS. As the chairman, I have had the responsibility and the opportunity to carefully
evaluate aU the ideas submitted.

In addition to the above committee responsibilities, I have spent over 20 years designing

NVISION; INC. • P.O. Box 1658, Nevada City, California 95959 • (916) 265·1000 • FAX: (916) 265·1010
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and manufacturing equipment for the television and film industries. Personal computers
are an avocation of mine, so I keep quite current in the state of the computer art. Please
find enclosed my comments on the addenda to your report.

Sincerely,

~~--
President
NVISION, Inc.

cc
Mr. Robert Bromery, FCC
Mr. Richard Wiley
Dr. JosephFlaherty
Dr. Irwin Dorros
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October 23,1993

To: Dr. Robert L. Sanderson
Chairman
Joint Experts Group on Interoperability
Advisory Committee on Advanced Television Systems

From: Birney Dayton
NVISION, Inc.

Re: Comments on Interoperability Report and Comments to Date

A careful reading of the comments to the
Interoperability RCCport gives me reason to
believe that a number of people are operating
under assumptions that variously need clarifying,
exposing, or otherwise correcting.

Assumption #1

TV Sets and Computer Terminals Should be
Interchangeable.

or
It Is in the National Interest lor ATV sets to be
Computer Terminals.

or
TV Sets Must Be the Windo"w into the NI/lor the
Masses.

StatementS"with the above basic assumption
abound in many of the negative comments
attached to the interoperability report. Before it
is assumed by anyone that the price of a
television set should be raised even by a few
dollars to make it into a computer terminal, much
less the hundreds, or even thousands, of dollars
implied by the above assumption and its
corollaries, the validity of the assumption needs
to be tested against some facts.

NTSC television sets are designed to be viewed
from a distance of 6 to 10 picture heights.

A7V sets will be designed to be viewed from a
distance of 3 to 4picture heights.

Computer monitors (as determined by the 14" fo­
cus distance of bifocals) must be designed to be
viewed from adistance of 1 to 2 picture heights
(for 21" to 12" monitors).

1V sets are intended to communicate unilaterally
to a relaxed (read kicked back on the COUCh) audi­
ence of more than one, typically the whole fam71y.

Computer monitors (and computers) are intended
to communicate interactively with one person who
is positioned to operate a keyboard ~.e. sitting up
straight).

. Given the above facts, the assumption of con­
vergence between TV sets and computers pre",:
sents a formidable set of ergonomic challenges.
Numerous attempts have been made over the last
ten years to interest the consumer in using his or
her TV set as an interactive device. So far, the
only financially successful ventures in this vein
have been video games. It is not clear that there
is any meaningful correlation between the use of
an ATV set as a giant GameBoy and the
numerous NIl applications that are hinted at in
the report addenda.

It is probable that a video interface added to the
telephone will be more acceptable as an
interactive window to the information highway of
the future. On the other hand, by far the most
practical window into the NIl will be a computer.

1
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The computers of the future will, no doubt,
include high definition video in their capabilities,
and there will be a percentage of usage where a
computer is used to display to a large audience.

Assumption #2

TV Sets and Computers Must Share Common
Standards for the Nil to Succeed.

This assumption is plagued by the fact that the
term Standard has a very different meaning in the
entertainment industry than it does in the
computer industry. The NTSC standard has been
with us for 40 years, and will be around for at
least another 20. A program generated for NTSC
in 1955 is totally compatible with a television
receiver manufactured today. 35 mm film has
enjoyed an even longer lifetime, and shows no
sign of aging.

In a span of 10 years, the computer industry has
employed a series of display "standards" that has
migrated from 640 by 200 to 1600 by 1200 with
a bewildering array of signal timings and monitor
synchronization methods. Computer software
(and hardware) changes at such a breakneck pace
that a· serious user needs a subscription (usually
called a service contract) to keep up-to date. The
newest industry buzzword is "Legacy software".
This means "the stuff we sold you last year that
we aren't supporting anymore". One of the
serious computer user's biggest problems is
figuring out how to keep last year's effort from
being lost forever because this year's application
won't read data from last year's legacy
application software, and last year's legacy
application won't run on the new version of the
operating system, etc.

Consumers of entertainment equipment and
software (Le. programming) simply will Dot
tolerate the rate of change that business computer
users have endured over the last decade. If and
when a new television service is launched,
consumers will have to be convinced that it will
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be around 20 years later before they will line up
to buy new television sets.

All this is not to say that there should be no
attempt to make computers talk to TV sets, but
rather that the computer industry will not be
constrained by any standard for long, and by the
time any ATV system has built up enough
momentum to be in the mainstream, computers
will, at best, see the ATV screen as one kind of
output device among many. The great
convergence of television and computers will
necessarily be transitory, because entertainment
programming has a lifetime measured in decades,
and computers will have new frontiers to conquer
annually for many years to come.

Assumption #3

Interlace Doesn't Work on Computers and Was
Abandoned Years Ago

It is largely true that $40,000 workstations
abandoned interlace a number of years ago.
However, if we look at the mM compatible PC,
which represents the majority of computer
screens in the world, the vast majority of
monitors with more than 640 by 480 resolution
have at least one interlaced mode.

For example, the computer I am using to generate
this report, has a 17" high quality monitor. It will
support up to 1024 by 768 progressive with a
frame rate of 70 Hz. It also supports a 1280 by
1024 interlace mode. The interlace mode will
unquestionably put more useful resolution on the
screen, and the interlace itself is not
objectionable for most applications. What is
objectionable is the loss of dynamic range (256
colors to 16 colors), and the confusion of aspect
ratio. 1024 by 768 has square pixels for a 4 by 3
screen. 1280 by 1024 has square pixels for a 5
by 4 screen. Bit mapped images such as icons
and scanned in photographs are looking for
square pixels, but without exception, all my
fancy vector graphics programs are smart enough
to recognize the change, and make circles round
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when the screen is adjusted for an overall aspect
ratio of 4 by 3 in both scan formats. This
certainly makes the case for square pixels, but
does not support the notion that interlace is
unusable, or that VESA has successfully defmed
a "family" of standards as claimed in one
submission.

Assumption #4

Interlace Is Unusable tor "Hard-Edge" Graphics

Depending on the content, interlace can be
objectionable on a "hard-edge" graphic image.
The important point here is to understand what a
"hard-edge" graphic image is and why it will not
survive unscathed in any encounter with a
compression system optimized for real pictures.

All digital television systems use sampling
techniques to represent the image. Sampling
theory (Nyquist) requires that information which
is to be accurately reproduced with samples must
be band-limited to less than half the sampling
frequency.

All film and television systems break the rules in
the temporal direction because the human eye is
very good at integrating out the temporal aliases
generated, and moving pictures appear sharper
when the camera uses a short shutter angle.

Modem digital television systems obey the
Nyquist rules very well in the horizontal direc­
tion. Depending on camera design, interlaced
systems break the Nyquist rule to a greater or
lesser extent in the vertical direction. Progres­
sive cameras can obey the rules in both the Hand
V directions quite well.

Hard-edged, that is pixel on, pixel off, style
graphics break the Nyquist rule absolutely in all
three directions. Unfortunately for the so called
hard-edged computer graphics image, the most
common compression techniques for television
images involve a transformation from the time
domain to the frequency domain. MPEG-2 is no

3

exception, since it utilizes the discrete cosine
transform (DC!) as a key element of the com­
pression process.

In order for a computer graphic image to suc­
cessfully pass through any television transmis­
sion system, it must first be band-limited to fit
into the system. In the case of a compressed
system that uses spatial transforms, the input
must be appropriately band-limited (pre-filtered)
in both the horizontal and vertical directions.
How successfully this band-limiting can be done
is demonstrated by modem NTSC television
graphics generators, which make quite smooth,
readable graphics through the limitation of
interlace and through the far more severe
limitation of minimal NTSC color bandwidth.

Except at the very high end, computers do little
in the way of pre-filtering or anti-aliasing signals
before they go to the screen. The result is jagged _
diagonals and ragged text even on a progressi~

scan monitor. The price of anti-aliasing-is
substantial processing power and far more
dynamic range (e.g. 24 bit color) than most
personal computers yet have.

At the current rate of progress in computer
technology, by the time ATV is launched, most
computers will have 24 bit color and plenty of
processing power to anti-alias images prior to
.sending them to the display. At that point, the
question of compatibility with interlaced
television systems will be moot. Pre-filtering for
an interlaced display of a particular resolution
will be just one of many software settings
determined automatically.

Assumption #5

The Film Industry Had No Say in the 16:9
Aspect Ratio.
and
No Films Have ever Been Made at 16:9

On the contrary, the 16 by 9 aspect ratio was
chosen by the SMPTE Working Group on High



~----

B. DaYton: Comments on Interoperability Report

Defmition Electronic Production before the
ACATS was formed. WG/HDEP met on an
almost monthly basis for nearly ten years. Most
of the meetings were held in the board room of
the Academy of Motion Picture Arts and
Sciences in Beverly Hills. A few meetings were
held at the offices of the Association of Motion
Picture and Television Producers in Studio City,
and, if my memory serves correctly, a total of
four meetings were held in conjunction with
industry shows in places like Las Vegas, New
Yorlc, and Montreux.

In any case, the film industry was dominantly
represented and had a great deal to do with the
selection of 16 by 9. Strictly speaking, it is true
that no films have been made (i.e. released) at a
16 by 9 aspect ratio. However, approximately
80% of the feature films made in the last 20 years
have been released at 1.85:1 in the U.S.

Most of those same movies have been simultane­
ously or subsequently released in Europe and
Asia at 1.66:1. The geometric mean between
1.85:1 and 1.66:1 is 1.76:1 which is less than 1%
away from 16:9. 16:9 is also bears a simple
integer relationship with 4:3 which represents all
the world's television systems and all made-for
television films as well as many of the remaining
feature films.

16:9 Television Screen

Figure 1. Wide Screen Letterbox

The final remaining widely used film aspect
ratio of 2.35:1 (Cinemascope) can be letterboxed
rather nicely into a 16 by 9 screen (see Fig. 1).
All these issues were debated at length, in fact for
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years, before the 16 by 9 aspect ratio was
unanimously chosen.

Assumption #6

ATVMust Fit Through All Existing Computer
Protocols to Be Uselullor the Nil.

To satisfy this assumption, the ATV signal would
have to be able to jump through all the hoops
endured by E-Mail. A review of the submissions
in the report addenda offers a vivid insight into
just how advanced E-Mail is. The message
arrives in 10 pitch courier with absolutely no
typographical enhancement. Troff source files
go so far as to tell you how many lines beyond a
cryptic cue you should mentally underline. This

does not make a useful accentTOOL

IfATV signals are expected to pass through this ­
same filter, the light at the end of the tunnel is­
very far away.

In fact, before the NIl is likely be successful for
any kind of complex graphical information
exchange, the incredible clutter of computer
communications protocols will have to be
distilled down to a very few. If the telephone
companies are successful deploying ATM
(Asynchronous Transfer Mode), then that
approach has real promise to be the dominant
communications protocol for anyone wishing to
use a wide area network, e.g. the NIl. It is
noteworthy that the Grand Alliance has already
addressed ATM transport with their selection of
packet length.

Additional Comments

Interlace

Interlace is an old and in some ways archaic
method of compression. On the other hand, it
still offers substantial economies in the design of
both cameras and displays. Interlace makes a
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very complex trade-off in spatio-temporal
resolution. Vertical spatial resolution is partially
reduced all the time, and more severely reduced
during vertical motion. Horizontal resolution, on
the other hand, is maintained both for stills and
motion. The fact that horizontal motion is far
more prevalent than vertical motion in both
television and film action scenes may have a
great deal to do with the psychophysical
deadlock that has endured for so many years over
the relative merits of interlace and progressive
scan.

Certainly, the inclusion of a progressive format at
720 by 1280 in the GA system is attractive for
those applications where high motion rates and
high vertical resolution are needed together. It
would also be desirable for the GA to define,
before the launch of service, the preferred
method of enhancing the 1080 by 1920 format
from interlace to progressive scan. This may,
however, prove to be very difficult due to the
unavailability of sufficient lOBO by 1920
progressive scan material upon which to base a
valid judgement.

Film Mode Issues

It is important to note that film makes a different
trade-off which is supported by the GA system.
Film can be looked at as a progressive scan
system running at 24 frames per second. In order
to reduce mcker to an acceptable level, movies
are displayed with a split shutter. I.e. each frame
of the movie is displayed on the screen twice
before the film is pulled down. This results in a
perceived unsteady motion (known as judder),
particularly for certain pan rates.
Cinematographers have learned to cope with this
problem by very carefully avoiding certain rates
of motion.

Displaying film with a triple shutter at 72 light
applications per second dramatically improves
the perceived flicker, but can slightly increase the
judder perceptibility. The 3/2 pulldown
technique used to display 24 frame film in a 60
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field television system causes the film judder to
appear intermittent, which further aggravates the
problem. This artifact is substantially
independent of whether the television system is
interlaced or progressive. Large screen, wide
viewing angle, and high resolution all conspire to
make the problem worse.

Fortunately, much the same technology that
permits ~otion compensation in an MPEG
encoder will allow the design of a device that
creates intervening frames (or fields) with
enough accuracy to fool the eye into seeing
smooth motion. In theory, this motion
compensated frame regenerator could be
included in the receiver. In practice, some
human assistance will likely be needed to get the
best results on difficult scenes, which suggests
that such a device will most likely be associated
with a high definition telecine (film-to-video

. transfer device).

The choice that will then have to be made will be
between the higher resolution and more efficient
compression possible at 24 frames, and the far
smoother motion portrayal possible at 60 frames
(or fields). This will likely be a selection-by­
selection choice. Action films with a lot 9f
difficult scenes will be enhanced by motion
compensated frame interpolation. Films with
detailed splendor and well controlled motion may
look better with the enhanced resolution possible
in film mode. This last situation is particularly
true for any films shot at 30 frames per second,
since the 3/2 artifact is missing.

Computers and Update Rate

One dominant theme in the comments submitted
thus far is the notion that computers require a
high frame rate. This requirement is related to
human flicker sensitivity, not motion rendition
requirements. Few current computers exist that
can stress the motion capabilities of a 60 frame
(or field) high definition television display. The
issue comes up because computer monitors are
closely viewed in high ambient light situations,
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and three parameters dominate human flicker
sensitivity; field rate, display brightness, and
viewing angle. The worst case exists with a low
field rate, a high display brightness, and a wide
viewing angle. Film has a low field rate (48 light
applications/sec), and is displayed at a low
brightness. Computers use a high field rate and a
high display brightness. Television is often in­
between.

Conclusions

The Grand Alliance system, and the process
leading up to its definition have, at great length,
taken into account the tradeoffs between cost and
flexibility in an advanced television system. The

inputs of stakeholders have been considered all
along the way. The twin concepts of computer
multimedia, and the National Information
Infrastructure are very recent developments in
the 15 year saga that has led up to the GA
system.

Where multimedia is going, and how much it
relates to the device a consumer uses for audio­
visual entertainment is far from certain, but one
point is clear. Raising the television frame rate
to 72 or 75 Hz with progressive scan, and forcing
all TV sets to pass the bifocal test, will define a
television receiver that has no economic

. possibility of being a consumer item in this
century.

6
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ADVANCED TELEVISION
TEST CENTER, INC.

October 14, 1993
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Mr. Robert Sanderson
Chairman, Joint Experts Group

on Interoperability
FCC Advisory Committee
c/o Eastman Kodak Company
1447 St. Paul Street
Rochester, New York 14653-7102

Dear Bob:

Attached for the record of your Experts Group is a copy of the handout
provided to those who visited ATIC for the two screenings on October 5, and the
one on October 6, 1993. It lists all the NTSC and ATV pictures which were used
in the screenings, conducted by Messrs. Alan Godber and Paul Hearty. Also
attached is a list of those who signed in as attending the screenings.

~

Peter M. Fan on
Executive Director

Attachments

cc: Paul Hearty, CRC
Alan Gadber, ATIC
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ACA1'5 Joint Experts Group on Interoperability
Tape Screenings at ATIC*

October 5-6, 1993

ATIENDEES SIGNED IN:

Barry Bronson, Hewlett Packard
William Connolly, Sony Pictures
Bob Sproull, Sun Microsystems
Carl Fleischhauer, Library of Congress
Craig VanDegrift, NIST
David Baylor, DirecTV
Glenn Reitmeier, DSRC
Irwin Dorros, ACA1'5
Leo Cloutier, Comsat
Michael Haley, IBM
Michael Tsinberg, TOSHIBA
Peter Symes, Grass Valley Group
Robert Keeler, AT&T
Stanley Baron, NBC
Wayne Bretl, Zenith
Werner Wedam, Sharp

Neil Izenberg, Nemours Foundation
John Weaver, Liberty Television
Tony Uyttendaele, CCIABC
Daniel Weitzner, Electronic Frontier Fdn.
Didier Le Gall, C-Cube
Douglas Waister (company 7)
Jack Fuhrer, Hitachi
Robert Kahn, CNRI
Robert Hopkins, ATSC
William Zou, PBS
Robert Hummel, Disney
Jukka Hamalainen, Matsushita
Jules Bellisio, Bellcore
Bernard Lechner, Consultant
Art Gravel (company 7)

*Presenters: Paul Hearty (CRe), Alan Godher (ATIC)



FCC Advisory Committee on Advanced Television Service

Screening for
Joint Experts Group on Interoperability

OCtober 5, 1993

ADVANCED TELEVISKlN TEST CENTER
Alexandria, Virginia
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A. Transmission Impairments into NTSC

Cut, I Artifact

1 7exas Dude- Randotn-ike Noise into NTSC

2 • • J • like Noise into NTSC

3 • • NTSC into NTSC

4 • • A_..J.._ ATVinto NTSC

5 • • DiaitaI ATV into NTSC

B. CCIR Impairment Levels for NTSC

But Not Anno
I"

Annovlnl

CCiR Level

CCIR3
CCIR2

CCIR4
CCIR5

CCIR 1 VII\' A

•• ••
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4
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5
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1

Cut,
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JolnI Expens Grcq» on lnIeroperability
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C. Coding & Transmission Impairments Into ATV

Cut. I Artl.,
Rtf8rIncI 1 l8lJ1) , '25 RBferencs

• • 2 Den • • • •
• • 3 "Texas Dude" • • • •
• • 4 Fax Machine • • • •

• • 5 ManneQuins • • • •
• • 6 Paint Store • • • •
• • 7 - PYramids • • • ••
• • 8 ·Cheshire car • • • •
• • 9 Metal Table & Chai's • • • •

- - 10 Fax Machine EdaB Busvness
• • 11 Den • • • •
• • 12 M IHigh saturated Rat Field 1,xtrn NOiSii
• • 13 Paint Store Loss ofRssolution duB b Afolion
• • 14 Den Loss 01 Resolution duB b AfoIion
• • 15 - • I PYramids BIocIcinBss
• • 16 Rotatina PYramids BIocIcinBss
• • 17 Metal Table &Chairs UoIion Anifacts in aStill Picture

(Marl)

-n...,...of...... "CcH:hannII".
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C. Coding &Transmission Impairments Into ATV
(continued)

CUt, Artifact
T......I.llon 18 l.atq) UitrKHit

• • 19 Den UajorHit
• • 20 -rexas Dude" •-_...- TOV {just bBvond TOVJ
• • 21 • • • • • .... POU {just before POOJ
• • 22 • • • • DitJitaI TOV {just bevond TOVJ
• • 23 • • • • DiaitaI POU {just before POW
• • 24 "Cheshire car BIocIcs
• • 25 Den SlwBfB UotllilJD
• • 26 -rexas Dude" Panel Wi» Hit
• • 27 - . - · • • • •• •

*1111 ........allis..."Co-dIImII".
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D. CCIR Impairment & Quality Levels for ATV

Cut. Imaae CCIR Level

'ScIII I 1 Den

• • I 2 • •

• • I 3 • •

• • I 4 • •

• • I 5 • •

..Q!!tb.SCIII 6 Den &etIIInI
• • 7 • • Good

• • 8 • • Fair
• • 9 • • Pool
• • NlA NlA Bad

5 1G6'83
JaillEllf*ll Gralfon ..........



Part II
Comparison of

Interlaced & Progressive
Camera Source Material

,
S3

sa
511

111

1114

1118

,........, .", ,,.,,,,,,..,, 717

-n. afIdII fIIIIII offillmIgt II "CcH:hInnIl".
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Part III
Transconverslon ("Xcon") of Images

~ ~ ~ ~ ~

115 II~Room

ItIOIioIIRelldUioII. CtIIIfD'a

1110 IWoman & Room
MOIIoII Ren4ilioll. Camera cl
III-SeeM Movemelll CombiMd

1111 IHotaling ~_, XXXXXX
ElecIrOllk G'QDlaics SeQllellCe

....... NlnalAllrilHue

XAlan • Till......
CI .e-aSo&IIlI

,." _ XCIlft • XCOII

7

-" '035" 7211 XCIlft 7211 XaNI 7211 cs
GI (f1l2) ATU11113}

1Mi183
JaInl EllpIfII an.., on InIIrapnbIIilJ

1035"



Part IV
Examples of "Transmitted Quality"

• ....AIIrIfMIM "........ ......... wen,.....- "........
51 ~T_.

56 Seu
C~ ltaoIlllioli.
SYSIeIn- "',u-Ioim" ViewiliR

sa Toys
C~- . RtIIIRe

67 IFru....
Colora..

610 IN",,, P ArC!'
113 P8InI&t..

DynamicC~ RaoIIIIion.
Low AcCMrtllioll

1114 -rexas uuoe"
SYJIeIII- .... "F,u-/rJnII" Viewill.

1110 Wonwa • ROOm
MOIioII R......Ctllflertl &:
III-Scene MtIN1MIII COIrIbUIed

......Wont'. per.........,...CA'IB.lon'" arigInII AlV sysIImI (1981-92).
"1bIeIdII...II tillmIgt" "Co-cNnnII".
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FEDERAL Ca.lM~ICATlC»4S COMMlSb

CfFICE OF THE SECRETARY

17OCtober 1993

Mr. Robert L SanderlOft, ChUz'
Mr. Michael UebhoJd, Vlee-Chair
Joh\t Bxpert Group on InteroperabWty
Advisory Commiltee on Advanced Television Service

Gentlemen:

We are wrltln& to ._Sun MkroIyItemat view that the In-.:cabWty of
the c:urnnt Gnncl AllIance (GA) propouJ must be Improved ore It II
adopIred by the FCC. The propotallt in Il'IOIt I8IpedI c:ommend.W......tI aI1­
cUaltai dealp may form an Important basi. for dellverlns Information of
lIWly dlfferent Idnda to the pubUc. In three respects, however, the propoul
Ihould be Improved,

PIr.t, the propoA1l1hould not allow "interlaced acan" b'U\smltlion formats -­
beQUR they ina.operate poorly with "prosresstve ac:an" formats. While
tedmlqu. are available for converting between Interlaced and propwstve
scan, theM techntques Introduce artifact. IUd\ u OIc:ker, whlch .. _pedany
armoyln, GIl lmaps wUh detailed text or d1asrama. 1be mmputer Industry
hat 1trU8PKI unsu«.I.fully for twenty yean to overcome theM artIfadi
when presenting computer-pneratecllmapa on Interlaced displays. If
interlace II aUowed, it wiD reduce by almost a factor of two the effed of the
peater resolution 01 the imap.

5eeond.. the GA must not be allowed to "exlel\d" the intemationa1.tandard
for COIIl~Yidm, MPBG-2, which in our view m_tI the video
compraslon requl.....tI for terreltrIal broac:lcut. The extensions proposed
by the GA wW prevent Interoperation with equipment manufactured to the
world-wide .tandard, Indudlnl the great majority of multimedia compUterl
that will be offered In the United States.

Third, the GA formats do not make adequate provision to allow broadcasters
to transmit other data In addition to an HDTV program. We belleve it i,
important for the United States to adopt a transmission standard in which its
agendes, notably the FCC, retain the flexibility to determine what kinds of
data can be transmitted. The GA proposal allows new formats only within
the confines 01 the international MPEG-2 video standard, which the U.S. does
not control. We a>ntend that exactly the reverse is required: the GA format
ahould label the type of data that is being transmitted, which may be U\
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MPBG-2 dlaltal stream, or may be IOmeth1nI else. A lingle traNll\ll8lon
channel can carry many different .treamI 01 traftic by attachlns different labelt
to diffeNnt aegmentl of the data. By leaving many of these "label typetM
unualped at the outlet, the GA format can be augmented to meet new needa
simply by UIlgninS new label types, with complete backward compatibility
and Independence of the international standards proces•. Whlle Sun .trongly
endonea UIlns International standardllor the specification of content, .uch
u the MPBG-2 content standard, the current MPEG transport standard duel
not SO far enough In separating transport (networking) taues from content
<c:ocUns> coaalderatiol\l.

The "new needS" for broadcut embrace the greatest potential value for dlsital
broadcast. The economic health 01 a dlgltal broadcaster may well depend 01\

Itl ability to traI\III\Jt many kindI 01 di&ital data-not Just IID1V 1IpaIt. for
example, a broadcast.- might find that transmitting four video streams at
today'. resolution beteer lerv.- itt community than transmlttlnl • sins"
HD1V program. The broadcaster e:at\ tranlmlt dlgital lonna of neWlpapen,
mapztnel, weather maps~ calendarl, ftnandal market data, and so 01\.

Moreover, the COWltry'. agendu~ such u those for education and health care,
wiU be IIJrYed by b'ansmlttiftg dllita1 data to Worm our clt1Zllms. If the
broackalt dwme1 enjoys a flexible way to label the data it carries, it w1ll be a
fuU·8edpcI part of the emaosma "Information hlJhway· system the country
II buJIdIfts. Otherwise, the clw\ne1 wUl carry little more than a alngJe
televlaloft program.

Interoperatlng.uClC*lfully with other dl&ltallnfonnadon infrutrueturea wu
probably not a requirement when the ACATS started Its work. Indeed, undl
the GA proposed a diJitai transmilslon fonnat, the broad scope of the
interoperabiUty Issues wu not evident. We belleve that the extra time
requiNd to undertake the small chanpt required to fix the GA propoal ancl
to carefuJly review all ..peets of b\teroperablllty wtll reap enol'D\OUa bmefita
durtna the yean the standard Is In 1eJ"V'1ce.

SlftotreIy,

,.

~~.I"
Robert P. Sproull

Vice Pre.idenl and Pellow
Sun MlcrosysteJU, Inc.

Wayne Eo 1tOSlJ\
PNsldent~

Corporate 1!Xlecutlve Officer
Sun MlcrosySteDd~Inc.
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CoIlpcuman Edward J. Markel
2133 Rayburn House omcc DUlldiftl
WulUn.ton. D.C. 20515
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utQV 29 1993
FEDERAL Ca.4t.1lJNlCATIONS COMMISSO

OFFICE OF THE SECRETARY

Dear CoqIaImIn Markey.

I, ICIIt .YOU • leu« lISt Frida)' l'C.ardina my concema about 1ntcr1acc bcina aupportecl by the
Onnd Alliance.

I Wlftt 10 clmty tballD)' Ieacr WIS not iDteDcW to indic:1to • formal position or the Walt
DiInc)' Com~y. It is lDy pcnanal poIitioa 011 this issue and II an UIOCiate member of
abe AmcricIft Socicl)' ofa~

I hope I did nOl mislead you in this fe'lUd.

ex:: Vice PICIic:IeDt AIbIII OON
IborabJe James H. QuoJJo
Robert SandersoD. CbIirmIn ACATS Joint EXpen5 Group on IDtaopaabiJity v
RJcbard Wiley,~ACATS
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