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HDTV: The Technology du Jouv 
Proposals are JZying around Washington to boost development of a high-definition T V capability in 
the United States. Can a depleted industry take on theJapanese? 

To HEAR SOME PEOPLE tell it, the industrial 
future of the United States will be deter- 
mined by which manufacturers' names will 
be on the high-tech television sets that are 
expected to become a hot consumer item in 
the late 1990s. If none of them are Ameri- 
can, the United States risks "missing out on 
the 21st century," says Representative Don 
Ritter (R-PA). 

High-Definition Television, or HDTV, 
has consequently become what one observer 
describes as the "technology du jour" in 
Washington. Congressional hearings on the 
topic play to standing-room-only audiences. 
The Bush Administration is thinking of 
relaxing antitrust rules and giving tax breaks 
to U.S. companies developing HDTV. The 
American Electronics Association (AEA) 
last week called for $300 million in federal 
R&D funds to push the technology along, 
and it proposed the formation of a novel 
government-industry partnership, backed 
by $1 billion fiom Uncle Sam, to guide the 
development and production of HDTV sys- 
tems. It is an astonishing leap to prominence 
for an issue that barely raised a flicker of 
public interest a year ago. 

The outcome of all this political churning 
could have implications that extend well 
beyond television manufacturing, for what 
emerges in terms of federal support for 
HDTV may pave the way for broader 
changes to antitrust laws and provide a 
model for government funding for R&D in 
other critical areas such as machiie tools and 
x-ray lithography. Indeed, this is one reason 
why HDTV is attracting so much attention. 
Says Brookings Institution economist Ken- 
neth Flamm: "They see this as the shock 
troops landing on a beach that has to be 
invaded." 

Why HDTV? The short answer is that 
billions of dollars and thousands of jobs may 
rest on whether or not U.S. companies can 
compete with Japanese and European man- 
ufacturers in producing HDTV equipment. 
A study done for the Commerce Depart- 
ment last year forecast that the U.S. market 
for HDTV receivers-which will have film- 
like picture quality, big screens, and the 
sound reproduction of compact disc play- 
ers-will amount to $140 billion over the 
next 20 years. In November, the AEA 

"If the private sector 
doesn't want to pursue 
this without massive 
infusions from 
government, there is 
nothing we can do." 

-Robert Mosbacher 

upped the bidding: a $500-billion market 
could develop by 2010 for d HDTV-relat- 
ed equipment, including VCRs and video 
cameras, it predicted. 

But what's new? Similar dire predictions 
were made about U.S. failure to compete in 
the market for stereos and VCRs. But 
HDTV may be different because it will be 
on the technological cutting edge. HDTV 
receivers will be stuffed with more memory 
chips and microprocessors than today's per- 
sonal computers. This means that, if the 
AEA's market projections are even remotely 
accurate, the manufacture of HDTV receiv- 
ers could drive innovation in semiconduc- 
tors, the effects of which would ripple 
through the electronics industry. And the 
advanced display technologies beiig devel- 
oped for HDTV could have applications 
ranging fiom medical diagnostics to com- 

puter-aided design. 'The issue is not a pret- 
tier picture in the living mom. The issue is 
the industrial future of the United States," 
says David Staelin, an economist at Massa- 
chusetts Institute of Technology who re- 
cently completed a study of the U.S. con- 
sumer electronics industry as part of a huge . - 
MIT report on American ~om~etitiveness~ 

It will be an uphill fight to develop a 
domestic capability in HDTV though. Japa- 

I , nese and European companies have &en 
working on HDTV systems for years, while 
U.S. efforts have been slow in getting ofthe 
ground. "The facts are very stark," says 
Solomon Buchsbaum, executive vice presi- 
dent of AT&T Bell Labs. "Right now, Japan 
and Europe are ahead of us in HDTV 
developm&t." 

Why? By now it is a familiar story: Both 
the Japanese and European efforts have ben- 
efited from substantial infusions of govem- 
ment funds, and they have involved coopcr- 
ative ventures linking several electronics 
companies in the development of complete 
HDTV svstems. Standardized formats. such 
as the number of lines per TtT picture, were 
also established early on, to encourage coop- 
erative development of studio production 
equipment, broadcasting systems, and re- 
ceivers. 

The core of Japan's HDTV effort is an 
R&D program begun in 1970 by the giant 
National Broadcasting  an^ (NHK). It 
is estimated to have been bankrolled by the 
federal government to the tune of $500 
million. private companies, including Sony, 
Toshiba, Hitachi, and Matsushita, joined 
the program in 1983 and, according to a 
Japanese government estimate, they have 
put about $400 million into the venture. 

The Japanese decided early in their pro- 
gram that they would broadcast HDTV 
signals via satellite directly to individual 
antennas linked to each receiver (see box). 
Test broadcasts began earlier this year, and 
the plan is to begin marketing HDTV re- 
ceivers and VCRs in 1991. 

In response to the Japanese develop- 
ments, the Europeans started a $200-million 
coordinated HDTV program in 1986. 
Called Eureka-95, it was the first substantial 
effort launched by the Eureka p r o w ,  
Europe's major multinational effort to pro- 
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mote high-technology cooperation among 
European companies. 

Like the Japanese, the Europeans are de- 
veloplng a system based on a set of agreed- 
upon European formats (different from 
NHK's) and have also chosen to broadcast 
HDTV directly from satellite to homes. Test 
transmiss~ons are planned for 1990 and the 
system is scheduled to begin operation in 
Europe in 1995. 

In contrast, U.S. efforts in HDTV are 
fragmented, as usual. They have not benefit- 
ed from d~rect federal assistance, and there 
are as yet no agreed formats for the way 
HDTV programs will be produced and 
broadcast. As a result, different companies 
are taking very different-and generally in- 
compatible-approaches. 

Moreover, the technological and manu- 
facturing base is severely limited because 
U.S. companies have steadly been dropping 
out of the consumer electronics business 
over the past few decades in the face of fierce 
competition from foreign (mostly Japanese) 
manufacturers. Zenith, in fact, is the only 
U.S.-owned company still making television 
sets, and there is not one U.S. company 
manufacturing VCRs. 

Given this gloomy environment, it may 
seem like an impossible task to launch a 
vlable U.S. HDTV effort. But those prod- 
ding the federal government to take some 
action emphasize the bright spots. For one: 
the Japanese and Europeans have tailored 
their systems around their own formats and 
designed them for direct satellite broadcast- 
ing; some of their technology may not be 
directly applicable if the United States opts 
for a different system. For another: the 
market for HDTV is expected to develop 
slowly because the early-model receivers will 
be expensive and massive. Perhaps the Unit- 
ed States could build a better receiver. 

Enter the Pentagon. Last fall, the Defense 
Advanced Research Projects Agency 
(DARPA) announced that it would launch a 
$30-million research and development pro- 
gram to develop high-resolution displays. 
This could be crucial for HDTV if it leads to 
low-cost flat panels or projection systems 
that would replace conventional cathode-ray 
tubes, wh~ch may be too bulky for big- 
screen HDTV receivers. Says James Carnes, 
vice president for consumer electronics at 
the David Sarnoff Research Center, which is A 

developing an HDTV system: "HDTV will 
really take off when consumers can have 
bright, high-resolution displays that will fit 
through the door." 

But more than a $30-million defense pro- 
gram may be needed. The AEA, the trade 
group that represents the interests of U.S. 
companies, is thinking big. Last week, it 
unveiled a proposal that calls for some hefty 

relatively narrow signal that can be handled 
by the various broadcast media. 

The fiercest constraints are in terrestrial, 
over-the-air broadcasting, in which TV 
channels are limited to 6 megahertz. The 
airwaves are already jammed, and a host of 
new users such as cellular telephones are 
clamoring for space on the spectrum. In 
most major cities, in fact, all the broadcast- 
ing slots are already allocated. 

Last September, the Federal Communica- 
tions Commission (FCC), which regulates 
terrestrial broadcasting in the United States, 
issued broad ground rules for HDTV: no 
additional bandwidth will be allocated, and 
the 160 million conventional TV sets cur- 
rently in U.S. homes must not be rendered 
obsolete by a switch to HDTV. A single 
broadcasting standard will be chosen from 
contenders that meet those rules. 

Some 20 groups have developed propos- 
als, but there are generally acknowledged to 
be about half a down serious contenders. 
These are the groups that will be battling it 
out at the Alexandria test facility. 

The proposals fall into mro general cate- 
gories: those that intend to broadcast 
HDTV signals that can be shown on con- 
ventional TV sets, and those that would 
simultaneously broadcast a conventional sig- 
nal and an incompatible HDTV signal on 
different channels. 

Among those in the first camp are Yves 
Faroudja, a French engineer and entrepre- 
neur who runs his own research labs in 
Sunnyvale, California; North American 
Philips, a subsidiary of the Dutch electronics 
company, which has spent $15 million at its 
labs in Briarcliff, New York, developing an 
HDTV system for the United States; and 
the David Sarnoff Laboratory in Princeton, 
New Jersey, the old RCA lab that is now 
owned by SRI International and which, on 
this project, is working with the National 
Broadcasting Corporation and the French 
company Thomson. 

Faroudja and Sarnoff are proposing an 
initial step in which additional information 
would be added to a conventional TV sig- 
nal. Existing TV sets would not notice much 
difference, but new, "enhanced definition" 
receivers would display sharper images. In a 
second stage, Sarnoff has proposed transmit- 
ting an additional signal in one of the so- 
called raboo channels, the dead space be- 
tween existing channels that is now left 
vacant to prevent interference. The second 
signal would be combined with the conven- 
tional signal in a high-definition receiver to 
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produce very sharp images and digital 
sound. Philips is proposing to skip the first 
stage and go straight to a high-definition 
system, which, like the proposed Sarnoff 
system, would add a second signal in a taboo 
channel. Philips, in fact, already has such a 
system under test. 

Among the groups advocating an alterna- 
tive approach is Zenith, which has devel- 
oped a system for transmitting an entire 
HDTV signal within a single taboo channel. 
Because today's receivers would not be able 
to tune into the HDTV signal, conventional 
signals and HDTV signals would have to be 
broadcast simultaneously while HDTV is 
phased in. Eventually, conventional broad- 
casting would cease and bandwidth could be 
freed up for competing users. 

Japan's NHK is expected to plant a foot in 
both camps by offering two alternatives. 
One is expected to be compatible with exist- 
ing receivers and another, like the Zenith 
signal, would require simulcasting. 

The tests of the competing systems are 
expected to run through 1990, and the 
results will feed into the FCC's decision. 
The system eventually chosen will be the 
standard only for terrestrial broadcasting-it 
will not apply to cable TV or to direct 
satellite-to-home broadcasting, which are 
not regulated by the FCC. 

Therein lies a possible nightmare for ter- 
restrial broadcasters. Because cable transmis- 
sion and satellite broadcasting are not so 
constrained in bandwidth or so vulnerable 
to interference, they may be better mediums 
than over-the-air broadcasting for transmit- 
ting HDTV signals-indeed, that is one 
reason why both Japan and Europe have 
chosen direct satellite broadcasting for their 
systems. An even better medium, eventually, 
would be high-speed fiber optic networks 
carrying HDTV signals in digital form. 
Thus, if the alternative media develop their 
own broadcast standards, they may be able 
to snag more viewers. However, a variety of 
broadcast standards would then emerge, and 
receivers would not be compatible with all 
the broadcasting mediums. 

Schreiber of MIT has an answer to this 
problem: build supersmart receivers that can 
be programmed like personal computers to 
decode a range of incoming signals. "Open 
architecture" receivers of this type could also 
be upgraded by plugging in new cards. 
Schreiber's group has already tested proto- 
types of his smart receiver, but so far the 
broadcast industry has shown little 
enthusiasm. m C.N. 
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federal outlays and a novel arrangement to 
guide government and private efforts. 

For starters, the plan calls for DARPA's 
modest effort to be expanded to $100 mil- 
lion a year over 3 years. It would focus on 
key technologies, such as signals processing 
and the development of manufacturing sys- 
terns, in addition to high-resolution dis- 
plays. 

Next, the plan calls for the creation of a 
board dominated by industry but with 
membership from government and acade- 
mia, to coordinate and guide government 
and private HDTV efforts. The board's 
clout would come from $1-billion worth of 
low-cost federal loans and loan guarantees 
that it would use to back projects in individ- 
ual firms or consortia. 

As for the tricky issue of participation by 
U.S. subsidiaries of foreign-owned compa- 
nies, the plan says they should be included if 
they perform most of the relevant R&D, 
design, and manufacturing in the United 
States and if they buy their semiconductors 
from U.S.-based firms. This could provide 
an entree for Europeah companies, such as 
North American Philips, but would proba- 
bly exclude many Japanese firms. 

The plan also calls for a waiver of the 
antitrust laws to make such cooperation 
legal, and asks for tax breaks for some 
HDTV activities. And it suggests that the 
government should move as quickly as pos- 
sible to adopt a format for broadcasting 
HDTV signals so that developments by 
individual companies can proceed in a com- 
mon direction. 

A novel aspect of the plan is that the 
proposed board, which would be known as 
the ATV Corporation, would hold title to 
technology underlying whatever broadcast- 
ing standards are eventually adopted in the 
United States. This would give it consider- 
able authority to determine who could par- 
ticipate in the venture. 

The Bush Administration may buy some 
elements of this plan. Commerce Secretary 
Robert Mosbacher, who testified before the 
Senate Commerce Committee last week 
shortly before the AEA unveiled its wish list, 
said that he personally favors relaxing anti- 
trust restrictions and providing tax incen- 
tives to stimulate the industry. Mosbacher 
has promised to submit Administration pro- 
posals to Congress for HDTV by 1 July. 

Mosbacher made it plain, however, that 
the Administration is unlikely to come 
through with a major cash outlay. "If the 
private sector doesn't want to pursue this 
without massive infusions from govern- 
ment, there is nothing we can do," he said. 
"I think they are hoping that Uncle Sugar 
will fund it and I don't think they should." 

This drew a sharp response from commit- 

tee chairman Ernest Hollings (D-SC), who 
noted that last year Congress established a 
variety of programs in the Commerce De- 
partment that would be the focus for sup- 
porting critical technologies such as HDTV, 
but the Administration has not funded anv 
of them. Moreover, many key jobs in the 
department have still not been filled (Science, 
14 April, p. 137). "I'm embarrassed for 
you," Hollings said, adding that he would 
work through the appropriations process to 
try to break some funds loose. 

A half-dozen bills are in fact already in the 
congressional hopper to channel &ds to 
HDTV, including a broad bill proposed by 
Representative Ritter that would prpvide 
$100 million a year in R&D funds and 
provide waivers from the antitrust laws for 
firms cooperating on HDTV. 

underlying the Administration's caution 
in getting involved in ventures like HDTV 

is a reluctance to establish industrial poli- 
cy-in essence, to put the government in the 
position of picking potential commercial 
winners. The hesitation is understandable: 
many earlier attempts have been dismal fail- 
ures. The Synthetic Fuels Corporation-a 
body similar in some respects to the pro- 
posed ATV Corporation-is a case in point. 

But to some observers, such as National 
Academy of Engineering president Robert 
White, the debate over how to support 
HDTV points up once again the poor envi- 
ronment for fostering civilian technologies 
in the United States, and the lack of a 
mechanism in the federal government out- 
side the Pentagon to fund industrial re- 
search. 'We seem to careen from problem to 
problem. What we have is a much broader 
issue facing the economy, and we haven't 
puzzled that out yet," says White. 

COLIN NORMAN 

A Fast Track for High-Risk Science 
When the National Science Foundation 
(NSF) asked its 1985 grant recipients how 
well they liked the agency's peer-review sys- 
tem, 38% said they were dissatisfied. A 
larger number-about two-thirds of the 
9500 who responded-agreed with the 

statement that NSF is 
unlikely to fund high- 
risk, innovative re- 
search projects be- 
cause its review pro- 
cess is too conserva- 
tive. These results, 
cited in a report pub- 
lished last year, came 

Erich Bloch as something of a 
shock, amo&ting to 

"a serious accusation, if true," says NSF 
director Erich Bloch. The agency last week 
came up with a response, revealed by Bloch 
at the -monthly meeting of the National 
Science Board on 12 May. 

This fall NSF intends to launch an experi- 
ment of its own, a program of innovative 
grants that will bypass the peer-review sys- 
tem and make up to $50,000 available to 
principal investigators who can convince 
NSF program officers that their ideas de- 
serve support. 'We are now drawing up the 
rules and regulations," said Bloch, "and 
we're trying keep them as unobtrusive as 
possible." The goal will be to attract new 
ideas and adventurous scientists, giving 
them the resources to explore topics that 
might not meet with approval a more 
formal setting. 

NSF already has had some experience 
with this approach in its engineering direc- 

torate. James McCullough, director of 
NSF's program evaluation staff and an advo- 
cate of the experiment, says it was first tried 
by Nam Suh, NSF's former engineering 
chief, who has since returned to the faculty 
of the Massachusetts Institute of Technolo- 
gy (MIT). 'When Nam Suh came here from 
MIT he brought an agenda," McCullough 
says, "and I think this was high on his list." 
Under Suh, the engineering directorate in 
1986 launched a pilot program called "Ex- 
pedited Awards for Novel Research." As of 
February 1989, it had made 239 one-time 
awards of no more than $30,000 each. 

Bloch empaneled a group to look into the 
results, chaired by John Kemper of the 
mechanical engineering department at the 
University of California at Davis. The 
Kemper committee gave a favorable report 
in March, adding several recommendations. 
It said NSF should not only continue, but 
expand the experiment to include every divi- 
sion in the foundation. It recommended that 
the ceiling be raised from $30,000 to 
$50,000; that no external review be re- 
quired for proposals submitted; that an ex- 
penditure limit for this type of research be 
imposed amounting to 5% of each pro- 
gram's budget; and that the awards be made 
on a one-time basis, so that researchers will 
be able to renew grants only by submitting 
to formal peer review. All the recommenda- 
tions were accepted. 

NSF is working out the details of its new 
award system and McCuhough expects the 
agency to get promotional literature out to 
universities this summer. 

ELIOT MARSHALL 
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