Interlace
Camera Source

Part

Comparison of
& Progressive
aterial

S11

System-specific "Free-form” Viewing

image # Name/Auribute 1050 nteriaced 787 Progressive 1050 interisced 787 Progressive
S3 Wavy Wall
Luminance Rendition
0
S8 Chry:minanceD ic Range
Woman with

M1

Window
Luminance Resolution, Low
Acceleration

Mi1a | Co-channel “Texas Dude™
System-specific "Free-form” Viewing |
M16 Rotat ng ’
Electronic Graphics Sequence

*The official name of this image is "Co-channel”.

10/5/83
Joint Experts Group on interoperability




Part Il

Transconversion ("Xcon") of Images

image # Name/Auribute 1035cs 960 Xcon 960 Xcon 960 cs 1035¢cs 720 Xcon 720 Xcon 720 cs 1035cs
Gl (1991) GI (1903) Gi(1992)  AT&T(1993)
Motion Rendition, Camera
Mio | Woman & Room
Motion Rendition, Camera &
In-Scene Movemeni Combined
M16 | Rotating Pyramids XXXXXX

Electronic Graphics Sequence

10/5/93
Joint Experts Group on Interoperability



Examples of "Transmitted Quality”

Part IV

image # Name/Auribute 1125 Roforonce et System*  Worst System* 1125 Relerence
3 L
S1 §cuLumim¢ Resolution
iplures 3 Y

56 Chmminmac Resolution,

1ymm- specific "Free-form” Viewing
S8 Y

%’WD namic Range

ruits & Vegetables 4
§7 Color Gamust 1
sio | Memorial Arch 4 |
Portrayal

M3 tore . ) 3 l‘)

Dynamic Chrominance Resolution,

Low Acceleration
M14 *Texas W 3 4

System-specific “Free-form” Viewing
Mi0 |Women & Room

" | Motion Rendition, Camera &
In-Scene Movement Combined
* “Bost, Worst" as per subjective testing results (ATEL) on four original ATV systems (1991-92).
“The official name of this image is "Co-channel®.
10593
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ADVANCED TELEVISION TRST CENTER, INC.
1330 Braddock Place, Suite 200 © Alexandria, Virginia 22314-1650
703/739-3850 FAX: 703/739-3230

COVER SHEET RECEIVED
No. of Pages: 3 (uuuddmﬂ 1993

Date Sent: 9/ 29/98 Fr0eRAL COMMUNCATIONS COMMISSION

OFFICE OF THE SECRETARY
TO: Distribution hp,‘
FROM: Peter Alan God

Gentlemen:

Attached s the list of taped materials now planned for screening at ATTC on
Octaber $ for the Joint Bxperts Group on Inter ty lthduduthcbtn'mu
of interest identified by the Bxperts (via

Reitmaler) and runs about one hour udlnghothtth'l‘BCmd

Given the goals of the screening-¢g. familiarization with the considerable work —
anmdymmmunmmdmmmmﬂnbn
and with the test materials—the presentation will not identify any to
show/compare all four digital systems in all areas. lnuuhoboa\

of the mwmuukodtoavddmydhumlonddn'dd
systems.’ Thus, to help in the neutral presentation and Q&A, we have asked those
who ted in the February Special Pane! screening to reprise their roles as
presenters—Faul Hearty (OK), and George Hanover (request pending). Because Jim
Gaspar cannot sttend, we will pick up that role.

We plan two screenings (one starting at 3:00 p.m. and the other at 4:30), and will
adjust the times and/or increase the screenings if the numbers who sign-up get

Plesse 1st ons af na know ASAP if you have suggestions or problems with the
attached. Wehnnmmammby:uﬂ\enpemdwmpmmudsalbdm

requasted otherwise by the Experts Group.

*Distribution (FAX#):

Bob Sanderson  716/253-6284 Paul Hearly 613/992-4398
Irwin Dorros 201 /285-0679 Glenn Reitmaler 609/734-2124
Joseph Flaherty  212/975-3646 Dick Wiley/

George Hanover 202/457-4985 Paul Misener  202/429-7207
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Presentation for Joint Expert’s Group on Interoperability
Tuesday, October Sth, 199).

:nm inctude four general demlled . The total running time of the presentation
1\\: Mwm&mmfﬁmﬂgﬁdw of the presentation.

Bach iraags or sequence lasts for approximately 1

“Training”.
‘Thig is to familtiarias the audience whth the of tmpeirments which may appeer ia or
uemdwarv and with the renge of and basic quality of images
ropreseated by the rating soales used for Ve assessmonts.

ATV inso NTSC Impairments.

1. An example of NTSC into NTSC transmission impairuent and various types of transmission
inpeirments from ATV into NTSC will be shown.

2, ‘The degres of impairment of ATV int0 NTSC for the S CCIR levels will be demonstrated.

Coding and Transmission Impalrments into ATV

3. A semberof 11251 reference images will be shown followed by & demonstration of various types of
impairments 10 thoss images. .

coding and trangmission
4. msm«mmwmwumwwwwm
have the degres of the scale
w&mm“jmb gres of impairment on On Non-gxpert
QOuality Levels of ATV,

S. The CCIR levels of image quatity will be demonstrated by a number of images chosen based on the
Iatings detorminad by non-expert observers at ATBL. »

Interiace versus Progressive,
‘niomwmmcmwwmh 1050 interiace and 787 progressive
onos.

formats, with each image repested images will be as follows:
Wavy Wall - Sdill.

Toys - 8dil,

Woman with Rosss - Suill.

Window - Camera gencrated moving image.
Co-Channel - Camors generaed moving image.

Rotating Pyramids - Electronically generated graphic moving image.
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Presentation for Joint Expert's Group on Im«:opu-nbilhy
2

Transconversion

This ! will use & sequence of movin camcra origingl images ia 1128],
I mﬂﬁ.wmmhﬁm& #Ww
usad will sow sxamples of conversion using the NHK/OI sransconverter and the AT&T

transronverses.
Two different 1ages will be prossnted as detalied below. In addition, a third image will be shown in
two modes sx 1251 graphic source and transconversed to 10501 by the NHK/GI transoonverier.

1128 Carers, 2030 TC OGI (1991), 1050 TC G (1993), 1050 Cumera, 1125 Camora,
787 TC Gt (1 .%52), 787 TC AT&T (1993), 78? 1125 Camens.

laving Room, '
Wownan. and Room.

1128 Graphwe, 1030 TC GI (1991).

Reastinny Pyrumids
Q‘.‘“’o
Severs) seill ant moving images will be showa 10 domsonstrate quality, The will
show the 11251 sousce, followed by the Proponent m:ﬁmm
e e ety e T o T s
for ol of & feillowing images.
1123 (Referenee), Best Proponent, (10501 or 767P), Worst Proponent, (10508 or 787P),
1128 Soune.
Metal Tabix nnt Chaiss Sl
Sculprures Sdn
Toys Suill
Pruit & Veyetatiues St
Memerial Arch Sdll
Paint Swec Camers genetated moving image.



Kemwnlse v ALr JE

0 &ﬂ.e - &fﬂ‘tlc p (ST

e Mavmiz - Dowam Spoerfre
~ Pafinaa

Sysiewms ¢ Mplicphims Aam M
ovikamool vhell  RECENED

{NOV 2 9 1995

FEDERAL COMMUNCATONS COMMISSON
OFFCEOF ESECRETARY




o Nohunks ¢ Cﬁulv‘uhc )]

Other ¥
fo ont ,(_‘_gv_f_gf’lldJ

. Koy ww amad 1c M
MIDDLEWAE /

« Rémrenne upd:m
. Pocrer fn M {01 o

o STAVIMD mdufacss (SNVVS

StAn o oGyd: prhnint

| ;«,uvs { Achre Aot Achann
danic Evilhin

Models e
Memnre oaened,
' 4 Mwh f"d"

I
.WMM Matekp oo



SETTING THE CowTexr

Mids Bickeoo vy ¢ Ranovas
Coecenr v STared

\SSVEs To MDitedss

o How 4o Inderpret Modv(omﬁ'

o What 1S o whad 1wl Sealabde
Wi $rn M AVGL"“M

S'c..u o{ Inm‘fd’,ms i&vmmmﬁ

Al \dechnad v 845&0»? l
Consvdmnhm g

blonat s Evdenat Gpablihes
(w'vd-«\ mebontel Vil l by

¢ Seoverhad (Nun- Seq . B Lt
drong mm-'b.dwuq’ st ' A
. Ruved Monngemeed R fa}d--uf’
| I ¢ Pvelic ¢ Privete ¢ Dedratid CMany

What car ovsr-aiv Alclive. Do



Hw & frenpnnte

. Lot uile ne ‘Genovat pwﬂ("
dinhivvhon meohoni o

(as wall ae Sprerid Pwucpete)

2 Lelahm ) ppsed appared (app
KN, /00‘0. Motedploce

3, [ndecnalm oS wmrn\v* -—
(Soves nleal- ’u.ulvl’)

L g Sinengpe o Rahievet fM"a
wahs (Wwrd speedec Arwe s
cnd Candandt)
§. Kawhlg«. Addaclivw apks

6. Riywis KMocoy/ mud m A kb
Eaviven mmt ( g:m/.\

7. Role | Tndnct Bt



Joint Experts Group on Interoperability - Attendance List (6 & 7 October 1993)

[* = 6th Only, ** = 7th Only]
NAME ===~~~ AFFILIATION  TELEPHONE/TELEFAX

Baron, Stan
Baylor, Dave
Beasley, Roy*
Bellisio, Jules
Bretl, Wayne
Bronson, Barry
Cloutier, Leo*
Connolly, William
DeFanti, Tom
Demos, Garry
DeYoung, Tice
Donahue, Joe
Dorros, Irwin®
Elliott, Dennis
Fannon, Peter
Fenimore, Charles*
Fleischhauer, Carl
Fowler, Thomas*
Fuhrer, Jack
Gerovac, Branko
Godber, Alan
Gravel, Arthur
Greebe, CA.AJ**
Hack, David**
Haley, Mike
Hamalainen, Jukka
Hanover, George
Hearty, Paul
Hopkins, Robert
Hummel, Rob
Hurst, Norm
Izenberg, Neil
Johnson, Clark**
Kahn, Robert
Kalil, Thomas**
Keeler, Bob
Lechner, Bernard*
LeGall, Dedier
Liebhold, Michael
Longbottom, Jeff**
Maddocks, J.A.*
Melmed, Arthur*
Misener, Paul
Monteith, Don
Neil, Suzanne
Parulski, Ken*
Patten, Tom**
Radwill, Bill

Rast, Robert**
Reitmeier, Glenn

NBC

Direct-TV
Howard Univ.
Bellcore

Zenith

HP

Comsat

Sony Pictures
Siggraph
DemoGrafx
ARPA

Thomson
ACATS-Tech.Subc.
Elliott Communic.
ATTC

NIST

Library of Congress
MITRE
Hitachi-Amer.
Digital
Consult.(ATTC)
Delta Info. Sys.
Philips Labs
Library of Congress
IBM

Matsushita

EIA

ATEL.CRC
ATSC

Disney

DSRC

Nemours Found.
DOHRS

CNRI

White House
AT&T
Consultant
C-Cube

Apple

ATTC

UTC

Rand

W.R,&F

Rogers Cable.
MIT
Eastman-Kodak
Philips

AT&T

GI

DSRC

JEGI Doc.-055

212-664-7557/212-664/5219
310-535-5051/310-535-5224
202-806-1609
908-758-2959
708-391-8386
415-857-3033
301-428-4080/301-428-9287
310-280-6902/310-280-1866
312-996-3002
310-837-2985/310-837-1576
703-696-226x/703-696-2202
202-872-0672/202-872-0674
201-285-1266
703-759-7456/703-759-6828
703-739-3850/703-739-3230
301-975-2428
202-707-6233
703-883-7912/703-883-5914
609-520-1320/609-520-8953
617-253-0669/617-489-5917
908-846-4476/908-846-4476
215-657-5270/215-657-5273
914-945-6102
202-707-7067/202-707-7000
914-894-4723/914-892-6799
609-386-5995
202-457-4979/202-457-4985
613-592-1727/613-592-4398
202-828-3130/202-828-3131
818-754-7259
609-734-2925/609-734-2901
303-651-4049
612-377-2329/617-377-1704
703-620-8990
202-456-2801/202-456-2223
908-949-7982/908-949-5775
609-924-7545/609-924-7547
408-944-6353/908-944-6314
408-974-6025
703-739-3850/703-739-3230
617-864-0201/617-864-5855
202-244-9056
202-828-7506/202-429-7049
416-442-2845
617-253-4138/617-253-7326
716-477-4652
202-962-8550/202-962-8560
908-221-5165/908-221-8484
619-535-2532/619-535-2486
609-734-2523/609-734-2149



Roberts, Mike*
Rodgers, Quincy
Sanderson, Robert
Smarr, Larry
Solomon, Richard**
Sproull, Bob
Symes, Peter
Tanner, Craig
Tawil, Victor**
Uyttendaele, Tony
Van DeGrift, Craig
Walsten, Douglas
Weaver, John
Wedam, Werner
Weitzner, Daniel*
Widoff, Joe*
Wiley, Dick*

Zou, William

Educom

GI
Eastman-Kodak
NCSA

MIT

Sun Microsystems
GVG

CableLabs

MSTV

CC/ABC

NIST

NCSA

Liberty TV

Sharp

Electronic Frontier
ATTC

Chairman, ACATS
PBS

202-331-5347/202-872-4318
202-833-9700/202-466-3295
716-726-7763/716-7253-6284
217-244-0078
617-253-5159/413-267-5172
508-442-0353
916-478-3437/916-478-4195
303-939-8500/303-939-9189
202-462-4351/202-462-5335
212-456-1227/212-456-6089
301-975-3828

217-244-63%0
212-864-4999/212-864-1771
201-529-8618/201-529-8425
202-347-5400/202-393-5509
703-739-3850/703-739-3230
202-429-7010
703-739-5475/703-739-8938
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THE LISRARY OF GONGRESS

[ o]
l e
: . WASHINGTON, DG. 20540
» »
"' 498"
RECEIVED
AMEEICAN MENORY October 12, 1993
NOV 2 9 1993
Daar Robert: FEDERAL COMMUNCATIONS Coue
™4 OFFﬁg:m ISSION
8 letter is a follow-up to the Outuber 6~7, 1 P of
the In ability Fanel (“"panel®) associated vith the Federal
Comnunications asion (FCC) developmant of the transmisaion

standard £or the Advanced Television System (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 Interoperablility.

Twd factors make it difficult for me to composs & ".ﬁ“"
First, my tachnical knowvledga is at a laymsan’s level and, any
case, the Library of Congress has less of a stake in the details of

a transaission standard than do participants from the industry.

Sscond~-and more important--thera is a disjunct between the
g;nol'o “sharge" and my perception of a greater “nesd.” A strioct

retation of the charge would limit commentary to the technical -
details of the transmission standard. At the sams tine, the mesting
of this panel and the Joint Experts Group appears to provide the
only formal opportunity for comment on the connections betwean ATV
daevel and the O an arrectiva National intormation
Infrastructure (NIX). The perception of the need to discuss this
connaction motivated the remarks offered by saveral panelists at the
meating and also motivates ay follow-up letter.

The L ot s has a profound staks in nurturing the
rapid and mmﬁu dmmmnt of NII. The Library feels a
strong need to ensure the most widespread dissemination of both
information (softwara) and access tools (hardware) to the American
petple. The American project is one of saveral Library of
congress - activities that will employ the NII to provide refarsnce,
historical, and othar educational materials to the American peopla.

The Library’s role, of course, is that of an information
creator and--in some cases--provider. We have crsated an extensive
catalog of our holdings and provide access to it via Internet. We
have begun di.qitiung important historical collections and look
forward to working with other organizationg to provide national
access to thess matarials. We viev national electronic access as
the logical expansion of the reading-room access we have offered
washington for two centuries. We delieve that effective
presentation of Library of Congress information will depend upo
several technical features discussed at the panel meating:
progressive scan for clear reproduction of text and images, »
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pixels, imbedded headers, conformance to standard approaches like
MPEG-2, etostera.

We understand that the GA hss proposed a nodular and versatile
system that includes the above-named technical features as optional
elements. The GA states thuir aysputhy with the desire to ensucss
the presence of an NII-capable display monitor in most American
homes, hut arguss that the currant discussion is limited to the
transaission standard. Demands pertaining to hardwars, Lhie GA
argues, ought to heard in another forum.

My counterargument is that the discussion of the transmission
standazd is, in fact, part of a broader negotiation within the
nation and that this occasion is a reasonable ons for the
articulation of broad ideas. The case for stating "polioy" _
positions at this time reflects the lack of other ATV forume devoted
the convergsnce of what is called “television™ with the other forms
of aata-dissemination. In this regard, I endorse the october 4,
1963, letter to the Joint Experts Group from Bob Myers of the
Hewlett-packard Company. MNyers’s technical commentary is very .
thor and persuasive but, in this context, I commend the
£0l1l thres sentences: .

A the GA report itself netes, what is being discussed is a

cranseission standard--not a 'ﬁocmun standard and not & -

u-phi standard. JHowevar, le it is true that production,
transmission, and display are decoupled in a digital system, we
cannot neglect the impact that standards in any of these areas
will have on the aother two. They are decoupled but cannot be

considered unrelated.

mymtuimiﬂmuuuamam:;uli:hm
ay remarks are of assistance. I have sent oopies of this letter to
some of my Library of Cangress ocolleagues, inviting them to raview
the docunsnts you and the GA provided. If any of them have

partioular comments, I will suggest that writs to . Neanwhile,
please lot ma knov how else I can be of gervice. wishas.

Carl Flei uer
Coordinator, Amsrican Memory

Mr. Rabert L. Sanderson
Eastaan ¥Xodak Co,

Inage Telecomnmunications Center
1447 8t. Paul Et.

Rochestar., N¥ 14663-7102

601 Mr. Michael Liebhold
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. troduction
The announcement in May, 1993 that system proponents of a
terrestrial, broadcast standard for advanced or high definition
television (ATV, HDTV) in the United States were forming a Grand
Alliance to propose a merged system to the Advisory Committee on
Advanced Television Systems (ACATS) for its recommendation to the
Federal Communications Commission (Commission, FCC) has all the
appearance of placing the selection of a terrestrial HDTV
broadcast standard for the United States in its end game. The
proposed merged system integrates components from an interlaced
(alternate line scanning) HDTV system proposed by the Advanced
Television Research Consortium (Compression Labs, NBC, the David
Sarnoff Research Center, North American Philips, Thomson Consumer
Electronics), a progressive system (line by line scanning)
proposed by AT&T and Zenith Electronics, and a progressive and an
interlaced system developed by General Instrument and the
Massachusetts Institute of Technology. As such, the Grand
Alliance presents a single, merged system for Advisory Committee

and FCC approval.

Despite the considerable and promising development of an alliance
of proponents seeming to offer a tenéative promise of industry
peace, the end game for standardization of terrestrial broadcast
HDTV technologies promises to be as turbulent as earlier disputes

over NHK’s MUSE systems, Eureka’s HD-MAC program and contests in



the United States in the eighties for now abandoned analog HDTV

systens.

Industrial interests in the computer, imaging, publishing and
telecommunications industries, together with users in education
and medicine, want to make as sure as possible that the United
States’s terrestrial HDTV system will transcode easily with
media, data, video, graphics and voice they produce, carry or
use. Computer manufacturers especially insist upon progressive
scanning displays and square pixels to promote scale economies
for subcomponent systems useful alike to the television and
computer industries. In this sense, the computer industry and
others are demanding that the consumer electronics and -
broadcasting industries recognized that imaging is much more than
a fixed, point to multi-point system, and is instead modular and
capable of many production, transmission and reception formats,
and, as such, consumer electronics and broadcasting must
accommodate requirements of these other interests for

interoperable operation.

As a result, the HDTV end game for a terrestrial broadcast
standard brings to the forefront a hést of non-~broadcast
technical concerns and demands, specifically progressively
scanned displays, square pixels and "interoperability."

Progressively scanned displays present sequential line by line

imaging rather than alternate line or interlaced imaging and



offer greater resolution with less eye fatigue. Square pixels
enable greater graphic and computer generated imaging on HDTV
displays. Both progressive scanning and square pixels have long
been standards in the computer industry. The computer industry
routinely manufactures progressive displays with square pixels -
with superior resolution to interlaced television receivers. The
FCC defines "interoperability" as "the capability of providing
useful and cost-effective interchange of electronic image, audio
and associated data: among different signal formats, among
different transmission media, among different applications, among

different industries, among different performance levels."?

Industry and government must now decide the policy and technology
trade-offs between and among these sectors and the public
interest benefits and costs associated with them. Interests
across all the affected sectors are jockeying for advantage in
defining the technology of the proposed, merged system which the

Alliance will propose.

This essay attempts to place the emergence of the Grand Alliance
in a comparative perspective and to detail some key technological
components of the Alliance’s proposeé system. It details some of
the controversy surrounding the proposed technology. It contends
that interoperablity, progressive scanning and square pixels
serve the public interest better than interlaced scanning and a

terrestrial, broadcast HDTV system, which is not interoperable



and does not have square pixels on the grounds that
interoperability, progressive scanning and square pixels provide
greater opportunities for economic growth through greater
flexibility with the computer, imaging, publishing and

telecommunications industries.

. c ound
2.1 Europe
The situation and the politics surrounding high definition
television in the United States, though distinct, can be usefully
contrasted with those in Europe. At present, research and
development in Europe, building on work on digital radio, is
pioneering development of single frequency networks employing
orthogonal frequency-division multiplexing (OFDM) for television.
Highly efficient in terms of spectrum, OFDM offers the potential
of greater programming of superior technical quality employing
less spectrum. (Davies, Screiber) In Germany, PALplus, an
improved version of phase alternate line (PAL) technology, is
making headway, and seems to offer the strategic benefit of
enabling simulcast HD-MAC and PALplus programming with 16:9
aspect ratios. The likely simulcast scenario seems to be

satellite delivery of MAC signals and terrestrial, cable and

satellite delivery of PALplus. (Reimers)

At the same time that Europe is pioneering OFDM, the European

Community is promoting, although at a third estimated



projections, evolutionary steps toward High Definition-Multiplex
Analog Component (HD-MAC) television by subsidizing new
programming produced in a 16:9 aspect ratio. This spring, the
Community set aside $200 MECUs through 1996 to promote 16:9
programming (625 or 1250 lines) for European broadcasters. Funds
are to be allocated as a function of the number of hours produced
and broadcast in a 16:9 format. Support will vary according to
the effective cost of the type of program and its technical
quality, and the EC will offer more money for new productions.
(CTM) The EC’s allocation builds on an earlier directive in May,
1992 specifying HD-MAC for all not fully digital HDTV satellite
transmissions and D2-MAC for all not fully digital 625 line, 16:9
satellite transmission and mandating that 16:9 receivers, for -
sale as of January, 1994, will have to have decoding capacities
for D2-MAC signals and that receivers with other aspect ratios

will have to be equipped with D2-MAC decoders. (Reimers)

Earlier, in 1992, HD-MAC productions at the Winter Olympics in
Albertville, France and Summer Olympics in Barcelona, Spain
successfully showcased 1250-50 high definition television with
five to twelve hours of broadcasts daily. For the winter games, a
1250/50 video signal with stereophoﬁic sound and commentaries in
four languages and for the summer games, monophonic sound with
commentaries in five languages constituted HDTV programming.

Producers encoded the video signal to HD-MAC, the signal was then

multiplexed with international sound and commentary channels



employing Thomson and PKI encoders. The HD-MAC signal then went
through combinations of satellite, dbs, fiber optic and microwave

transmission for continental reach. (Oudin)

Europe arrived at this hybrid digital-analog situation of 1)
developing single frequency networks employing orthogonal
frequency-division multiplexing (OFDM), and 2.) sponsoring the
evolution of simulcast HD-MAC and PALplus television, because
technological advances in digital signal processing are
obsolescing MAC technologies, because market forces, principally
initiated by Rupert Murdoch’s Sky TV, frustrated the planned
roll-out of a MAC technologies, and because the EC is pursuing
roll-out of programming and hardware with MAC-compatible aspect _
ratios. When the European Community sponsored Project Eureka to
develop high definition television in 1986, technologists
sensibly pursued then dominant analog technologies, and devised a
high definition television chain capable of delivering 1,250
lines of resolution at 50 frames per second in 12 MHz of spectrum
and thereby offered double the vertical and horizontal resolution
of PAL and SECAM with a 16:9 aspect ratio. MAC technology uses a
compressed analog transmission with digital sound. A digital
information stream enables receivers'to decode pictures and
analog technology enables MAC to be downwardly compatible with
PAL and SECAM. However, to mitigate technical problems with color
and noise pollution (cross color and cross luminance) from

interlaced PAL and SECAM technology, technologists selected



component rather than composite signals and digital audio.
(Corcoran) Advances in digital source and signal coding
technologies in the late eighties and early nineties now limit

the utility of the 1,250/50 analog format.

In terms of market forces, in June, 1988, Murdoch’s News
Corporation combined with the Astra satellite, which offered 16
channels in different languages using 16 fifty-watt medium-power
transponders, to deliver PAL programming by satellite. In the
fall of 1989, Murdoch stepped up Sky marketing by offering a
subscription package in the U.K. of 4.49 pounds sterling/week and
by giving satellite dishes to targeted subscribers of News
Corporation publications to spur neighbors to rent dishes to -
build a subscription base. By 1992, over 3 million subscribers
were tuning to PAL satellite broadcasts delivered by Murdoch. The
failed British Satellite Broadcasting (BSB) firm had been slated
to bring D-MAC, the first of the evolutionary steps toward HD-
MAC, to market. However, when BSB did air programming the
competition with Murdoch interests was so cut-throat that a
merger proved necessary and eventually gave Murdoch the upper
hand, and forecast PAL, rather than MAC, satellite programming
for the late eighties and early nineéies as the dominant
satellite programming. (Shawcross) Indeed, the evolutionary path
to MAC technologies was so frustrated that one observer remarked
in a 1990 study that "ten years ago there was a widespread

expectation among MAC’s proponents that by the early 1990s, there



would exist in Europe, through the growth in satellite
broadcasting, a large installed base of 625 line MAC receivers,
which would provide broadcasters with a sold platform on which to
launch high-definition services in the MAC format. These hopes

have clearly not been fulfilled." (Niblock at 104)

Additionally, the EC’s evolutionary path to HD-MAC suffered a
planning flaw. European consumers and broadcasters resisted two
upgrades and the appearance of paying the capital costs of
developing and commercializing HD-MAC by purchasing a generation

of D2-MAC studio and consumer equipment. (Corcoran)

Coupled with a base of PAL satellite receivers, consumer and
broadcaster reluctance for double upgrades set the preconditions
for simulcast analog and digital HDTV. Therefore, in Europe, in
1993, hybrid systems defined by the interplay of technology,
planning and market forces are producing both the most promising,
spectrum efficient, digital HDTV transmission technology and the
apparent emergence of simulcast analog MAC and PALplus

television.

2.2 Japan
In Japan, NHK is broadcasting 8 hours a day of high definition

television by satellite, and commercial broadcasters are
transmitting enhanced NTSC programming. Japan developed high

definition television through extensive research initiated



following the 1964 Tokyo Olympics. (T. Hamasaki, T. Fujio, and T.
Ohtani, (1973); T. ohtani, T. Fujio, T. Hamasaki, (1976); Y.
Ninomiya and B. Prasada, (1979); T.Fujio, J. Ishida, T. Komoto
and T. Nishizawa, (1980); T. Fujio, (1980); T. Fujio (1981); Y.
Ninomiya and Y. Ohstsuka, (1982); Y. Ninomiya, Y. Ohstuka, Y.
Izumi, S. Gohsi, and Y. Iwadate, (1987). Despite initial American
encouragement, principally from broadcasters, Japan’s HDTV system
ran afoul of European consumer electronic interests just short of
winning international approval as a television standard in 1986.
Its demise loosed development on television technology in Europe
and the United States. These developments are now producing
significant innovation in digital teéhnologies and prompting
participation by non-broadcast interests in the terrestrial, -

broadcast HDTV standard.

As a result of its initial commitments to analog HDTV, Japan
seens headed toward standardization and adoption of analog HDTV
technologies for its domestic market. In August, 1993, Matsushita
Electrical Industrial Corporation, Hitachi Ltd., Sharp
Corporation and Mitsubishi Electric Corporation rebuffed a
proposal from Sony Corporation for a digital video standard and
announced that they would manufacturé HDTV equipment for the
Japanese market using an analog video system format that the
Victor Company of Japan (JVC) developed for Japan’s Hi-Vision
system. JVC’s W-VHS system is compatible with existing VHS

components and production facilities. The compatibility enables
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manufacturers to develop hardware at lower costs according to
JVC. It seems that downward compatibility is driving Japanese
decision-making for its domestic HDTV market, reflecting

significant investments in analog Hi-Vision since 1964.

As to global markers, Japan’s consumer electronics manufacturers
are well prepared to contest digital HDTV markets. In the
American market, for example, Japanese consumer electronics like
their European competitors, are poised to manufacture digital
HDTV. With the goal of international standardization of analog
HDTV dashed in 1986, Japanese manufacturers have had plenty of
time to plan for analog and digital HDTV formats in different
regional markets and to adjust strateqgy accordingly. Therefore, 3
downward compatibility for analog HDTV in Japan and competition

in digital system formats elsewhere is emerging as Japanese

consumer electronics industry strategy.

2.3 The United States

In the late eighties and early nineties, industrial policy for
HDTV differed appreciably from the European scene of planners and
technologists attempting fruitlessly to head off a quick-footed
media maverick. In the United stateé, by contrast, a very public
debate raged over the propriety of state selection of so called
HDTV "winners and losers." The most notable study associated with
the policy that state action would have been improper was Cynthia

Beltz’s Hi Tech Maneuvers: trial Polic essons o
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