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1. Introduction

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 Consume~­

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 systea for Advisory Committee

and FCC approval.

Despite the considerable and proaising develoPment of an alliance

of proponents seeming to offer a tentative 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
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the United states in the eighties for now abandoned analog HDTV

systems.

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

acco..odate 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 host 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
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offer greater resolution with less eye fatique. 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.,,2

Industry and government must now decide the policy and technoloqy­

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 systea which the

Alliance will propose.

This essay attempts to place the emergence of the Grand Alliance

in a co.parative perspective and to detail some key technological

components of the Alliance's proposed 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
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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.

2. Background

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 si.ulcast 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
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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 Olyapics 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 stereophonic 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
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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 SECAN 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 cr~ss luminance) from

interlaced PAL and SECAN technology, technologists selected
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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 programaing 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 nineties 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
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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. ft (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 se~ 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,

spectrua 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
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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. Xomoto

and T. Nishizawa, (1980); T. ~ujio, (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 ju~t 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 technologies and prompting

participation by non-broadcast interests in the terrestrial,

broadcast HDTV standard.

As a result of its initial commitments to analog HDTV, Japan

se..s 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 manufacture 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 strategy accordingly. Therefore,

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 states, 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 High Tech Maneuvers: Industrial Policv Lessons of HDTV
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