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WILLIAM GLENN'S

SYSTEM LEAVES

OUT 50ME DETAILS

WE CAN'T EVEN SEE

‘WILLIAM GLENN

ELECTRICAL
ENGINEER

FLORIDA ATLANTIC
UNIVERSITY

O YN PRLEVISION ENGINEIIL Vi
Gienn i i mre sxampie ol old-fashioned
Ameriean mgenuity Workine inoniz =madl
fnbormory in Florida, he s eontending
acah st come of the world's frgest corpo-
rations i1 the race to deveiop @ wvorkihle
svetem o high-definition cejevision
DTV, 0 teeimology dhal promises o hring
photo-clear pictures intn the home ‘n the mid-
19905, " Bill Glenn proves the Amertean spirit ol
immovation is 100% alive,” save Pawicia Hill
Hubbard, o vice-president at the American
Electronics Assn.

Indeed, Glenn. 63, kept going as the 73
television induswy collapsed arouna him. e
had been direetor of research at ©ns Labor
ries, but when the Tab wag sealed back in
he feft the combany and joined the New Yorl
[nstitute of Toonnology. Glenn

ent richts—inctuding those on future work—

T Coe

ugill Glenn proves the American spirit of innovation is 100% alive”’

tor funding and a lab that NYIT set up for him
in Dania. Fla. There he continued working on
advancer ceievision projects. In 1981, he hecan
workine en a broadeast transmission svstem
for oy,

One of the biggest hurdles [acing HDTV g
that the stignals needed tn produce such high-
resolution pictures require more spectrum than
the lederi Commumcations Commission allo-
cates for o single conventional TV broadeast
channel. ¢ a resuits engineers are wving o
compress the signal as much as possible.

Glenn found @ wav to limit the signal hy
leaving oot mformation that the human ve
can’t see amvway. de oot his inspiration {rom
rescwrel: o human vision conducted by s
wife, Haren wWho d=an experimentai psveroio-
wist. Her cdies foeused an the eve's inabiiit
o transm 't certan detaiis—particuiariv ol mo-
Hon—in ina b,

The e [IHE

hern wrdele copted by other

it R

e e T

e T
CHenn e teachinge Us onovny te | B
vlay tricks savs GJach 0 Fuahper, !
idirector of teiovision veseareh at the Davie S
notit Researedy Coptor in Prinecton, N5 Thm
former tey Corp, lab, now owned by < Intos.
national, = deveioping advineed tejovigion vx
tems with e Ines and Thomeon car,

Glenn™ ffort ‘= outcumed by Sarnoff ol
many other competitors, ineluding North Ames
ican Phillvs, Zemth Electronics, and Bell Luat
oratories, Thev are all vving for a piece of th
estimated =220 hillion HDTV market. £)n Apr. 20
Sarnoll demonstrated the first phaze of s 260
million advanced television project. By eontrast,
Glenn est mates that he's spent dess than &
million on his =so-called V1STA HDTY gvstem.
g cisngreements over how 0 eommer-
clitine VI, Gleny left NI n April. aeeenting
A piost at Florida Allantié University. ¥viT s

oSy wepems, L

cootriingion s

on e oy,

e

it will market vIsTA, paving Glenn a share o
the rovaldes.

Glenn, who is an avid =ailor and musician.
plans to continue his HDTY work, focusing on 4
{flat-panel HDTY gereens that can hang on the
wall like a painting. Another project is a {iher-
optic DT zvstem for Nasa's propoged soace
station. And he's working on o commnact video
projector e save will take up aniv ooquarter of
the space of o hig-sereen TV, whiie providine
movie-house-guality HDTV pictures.

If the T.8, wants to compete woainst th
Japanese i npTy, Glenn save, it il have t
waptrog chead with radically new display tect:
soloeies, Jut Glenn has come up empry-handed
I ais seareh for inaneial backing from a U708
company, 7S
fong-tern projeers.” e savs, Now, e s dking
ot Britieh company. What'v nest 77 chat tadls !
Sl there's alveaes Japan
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EXpioring TV’s next frontier

By Mark wrece

ON CUTTING EDGE: Professor William Glenn works on a way to broadcast sharper TV images.

COVER STORY

USA still
blurry on new
technology

Japanese are By Mark Lewyn

n the lead on Professor William E.
Sharper-image  Gien speeds his boat o the
broadcastlng on what may be thge biggest

advance in television since
h COlOI' picmres.

At the New York Institute
of Technology’s waterfront research laboratory in Dania,
Fla,, Glem} is working on a method for broadcasting super-
sharp TV images that could mean the best picture that TV
buffs have ever seen. !

Glenn and others have been working on a high-definition
TV — HDTV — system for years, but a move is finally afoot
to get TV's next generation out of the lab and into USA

harmmn

R

WEDNESDAY, noveEmBER 18, 1987

Tuesday, CBS Inc. Chief Executive Officer Laurence
Tisch, Capital CitiessABC Inc. Chairman Thomas Murphy
and about 30 other broadcasting luminaries gathered in
Washington, D.C., to consider how to do that By May, they
are hoping to have a plan to implement HDTV, but it won't
be an easy task. Some of the nagging problems:

B There's no ccnsensus on how to best capture the HDTV
signal for home viewers. At least a half-dozen different re-

Please see COVER STORY next page »
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I;Iigh-Density TV

_4}10ther Japanese marketing s
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" Another * multibillion-dollar Japar®™" The only American entry is a proto-

nese marketing success in televisign
ig in the making, and major American

manufacturers aren’t raising a finger,
to bid for the business. Later, they “NHKeebuthg 3,20

will be crying a lot if and when the
Japanese dominate in the latest tech-

nological breakthrough: high-density-

television.

- 'HDTV is such a qualitative leap. - ba

forward that it has to be seen to be

believed. I was fortunate enough' to

see a demonstration of the Japanese

system at the Tsukuba City science

fair in 1985. For the first time, a

" picture of the same quality shown in
large-screen movie theaters can be
brought into tHe home.,

«_The, question of how to cope with
HDTYV is a-hot topic in broadcasting
and TV circles, but it has almost
totally escaped the attention of the

_general public, It is reminiscent of
what happened to videocassette re-
corders. The first VCR production
models were built by RCA in the

United States and by Phillips in Eu-
rope back in the 1960s,

* But they cost well over $1,000, out
of the reach of most consumers. RCA
and Phillips blew it: unwilling to in-

- -vest enough money to make VCRs
atfractive to consumers, they decided
the VCR business would be a flop. But
Japan’s Sony and Matsushita took

those first cumbersome machines, re-

_designed them to fit the living room
or,den, slashed prices—and grabbed
one of the all-time great consumer
markets, '

"~ There could be a reprise of the

VCR story with HDTV. The new

technology has evolved more general-
ly, here and in Japan, over the past 15
years. But while Japan ran with the
ball, committing an estimated $500
million to development, American
electronics . companies have put al-

mast no effort into a competing sys<

tem.

-Japan’s  state-owned television
broadcasting system, NHK, has al-
ready demonstrated HDTV here. in
Europe and in the Soviet Union, It
plans to start commercial transmis-
sion by satellite in Japan in 1990,
along with the sale of HDTV receiv-
ers in both Japanese and American

type developed by a distinguished
American inventor, Dr. William,
an._Glenn isn’t ws. far along as

tage going for*'him;%l‘he system,
which he demonstrated last spring to
the National Association of Broad-
casters in Dallas on a closed-circuit
sis, is compatible with, and there-
fore would not make obsolete, pres-:
ent color-TV receivers, ’

Glenn is a former vice president
and director of research of CBS Laho-
ratories, He has 96 high-tech patents,
many of them major, to his credit and'
has a top-notch reputation among sci-,
entists and in industry.

He has invented an HDTV system
that—same as NHK’s—transmits a
picture with 1,125 lines, or more than

cess-in-the-making.

By’s standard TV recewver-sets. it
hashother. technical advantages over

et transmission, But the fact
it 18 “friendly,” or compatible with
preSent sets,.is of major economic

significance,

“This is not a small or inconsequen-
tial public-policy issue,” says Assis-
tant Secretary of Commerce for Com-
munications Alfred C. Sikes. “If you
start adding up the total TV-equip-
ment investment in this country . ,

. you find that this is potentially a $100

billion problem.”
Glenn tells me that American indus-
trial moguls seem paralyzed. He ob-

serves that the big manufacturers are.

abandoning their interest in practically
all- consumer electronics. In recent
weeks, General Electric sold its con-
sumer electronics division to Thomson
SA., a French company. By default,

twice the 525 lines received by to-

Glenn feels, the Japanese will soon enjoy
cominercial dominance of what he esti-
mates to be a $25 billion to $50 billion
HDTV market in another 10 years.
Glenn told me that, given the
short-term investment approach in
American industry, HDTV technolo-
gy will cost too much over too long a

time for any single company to under- -

take. Thus, he is trying to get the
government to sponsor a consortium
formed with industry, government

and university participation—based,

to be sure, on his HDTV system.
After CBS went out of the manufac-

turing business in 1975 and shrank its

research lab staff from 700 to 30

people, Glenn says he taiked CBS into-.

donating its commercial projects to:
the New York Institute of Technology:
as a tax write-off. Among the insti-
tute’s affiliates is a research facility

that Glenn now operates in Dania,
Fla., where he carries on his work, It
has a tiny $750,000 annual budget
provided by the National Association
of Broadcasters and the Electronics
Industry Assaciation;

Commerce Department officials are
sympathetic to Glenn, but find industry
apathetic, Sikes recently asked: “Why
can't U.S, industry see this.as an oppor-
tunity to regain an important position in
one of this country’s' most important
and influential industries?”

It's a good question. As Sikes told,
broadcasters in Washington yesterday,
there is'a need for government to get
involved, perhaps by getting “new play-
ers” outside of the TV industry into the
act. Unless someone soon shows some
of the old Yankee trader spirit, NHK
may become a better known acronym
than ABC, CBS or NBC.



- HIGH DEFINITION TELEVISION

Let’s Not Lose Another Market to Japan

By WILLIAM E. GLENN
and KAREN G. GLENN

ot

j

' HE United States must not miss
: out on taking the lead in another
!B new technology — high definition

| television, HD TV is video with the
jclarity and sharpness of film. The
i advance that HD TV represents over
| standard television is comparable o
{the .improvement in picture quality
‘that. came with advances in color
‘television. When HD TV sets become
-available in the United States within
' the next five years, they will usher in
san era in which TV screens will be
. measured in feet and in which video-

" tape will increasingly displace 35-mil- .

:limeter film in making and showing
11 niotion pictures.

;: ““The American market for HD TV
©'sees |s estimated to be as big as $20
¢ billion a year by 1997. The big ques-
E tion is. where will those sets be made.

Leign’ manufacturers will dominate
2 this'new market, as they now domi-
£ naté all markets for consumer elec-
¢ tronics in the United States, But this
Fnéeld'_ not happen if government and
l- industry take advantage of advances
in"HD TV technology achieved here
} thrlodgh American university re-
Es‘_ezi_rc_h. With prompt initiatives, the
i disgappointing history — for Ameri-
_‘-Izr.'la'n, manufactures — of the video
‘2 casette recorder will not be repeated.
I THe VCR was concéived in the 1960's
£ by the Ampex Corporation and the
I REA Corporation; yet loday, with an-
i nual,sales in the United States at §6
i billion a year, not a single VCR is
i made in this country. Similarly, HD
: TV is an American invention, first
{ produced in the 1950's. Except for a
i few specialized applications, the tech-
i nology has been abandoned by Amer-
{ ican; companies. The few remaining
{ Aunerican corporations that manu-
i fagture television sets show little in-
{ tenest.in HD TV.
i t-.dnucontrast, in the laboratories of
: Japan's government-sponsored tele-
' vision.network, NHK, an intensive 17-
| yaar-research program has resulted
im- the: development of HD TV for

William E. Glenn is the director of
i the New York Institute of Technology
Science .and Technology Research
Rm;tcn ‘Karen G. Glenn is an

e b A

.C
_nxpe_rfmemat psychologist.
L

f—

[ “The current prospect is that for- -

(2l
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consumer use. NHK and several Jap-
anese manufacturers have been dem-
onstrating HD TV cameras and re-
ceivers at American trade shows
since 1982, NHK plans to inaugurate
high-definition broadcasting by satel-
lite in Japan in 1990. At that time it
will introduce its version of an HD TV
receiver, using a transmission and
recording system called Muse, into
the Japanese and American markets.

This is worrisome from the point of
view of trade deficits, but it also poses
a threat to much of the American
broadcast industry — and ultimately
i0 the viewing habits of the public.
The Muse system, for all the bril-
liance of its images, is incompatible
with current broadcasting standards
in the United States. In other words,
in the Muse system, programs broad-
cast in high definition could not be
seen on standard television sets.

Fortunately, there are alternatives,
The one w:th which we are most
familiar was developed at our labora-
tory at the New York Institute of
Technology and demonstrated at the
1986 and 19¢7 conventions of the Na-
tional Association of Broadcasters.
This HD TV transmission system is
not only equal in resolution to Muse
but compatible with current broad-
cast standards. Thus, regular TV sets
would be akble to receive programs
broadcast ir HD TV, just as black-
and-white sets can receive programs
broadcast in color.

APPENDIX B

Sunday, March 6, 1988

Seeﬁongf

By 1997, the.
annual market for
HDTV will be as
big as $20 billion.

Because a compatible HD TV sys-
tem has such great advantages for
both broadcasters and the viewing
public, it is to be hoped that the
Federal Communicatiors Commis-
sion encourages its development. One
important question in this regard is
whether a portion of the frequency
spectrum now allocated for television
will be re-allocaled for land-mobile
phones. It is vital that these channels
be retained for television, since they
will be needed to carry the augmenta-
tion signal for HD TV,

Even if a compatible system pre-
vails over Muse, however, Lhe gues-
tion remains as to where HD TV sets
will be manufactured. Given the sub-
stantial Japanese lead i research
and development, the future for
American development of high defini-
tion technology would appear bleak.
More careful analysis of the situation,
though, reveals a business opportuni-

ty that has yet to be seized.

This opportunity stems from the
fact that HD TV images are best
displayed on very large screens of
four to five feet or more. Convention-
al television sets employ cathode ray
tubes to project images on their
screens, and the Japanese are using
this cathode-ray technology. The
prablem is that cathode-ray-tube
technology does not lend itself to
large-screen projection at an eco-
noemical cost, with Japanese home-
sized receivers are expected to sell
for about $3,500.

This technology gap creates a
great business opportunity for pro-
ducing inexpensive displays that
would vastly expand the market for
HD TV. While most American corpo-
rations have been inactive in this
field, research has proceeded inde-
pendently at unijversities. One result
has been a television projector with a
solid-state light valve. This tvpe of
projector could be manufactured
commercially within three or four
years and could reduce the price of
HD TV sets to as low as $1,500.

As the General Electric Company’s
recent withdrawal from consumer
electronics suggests, initiatives in
this field are likely to come not from
companies that have manufactured
TV sets in the past but from compa-
nies receptive to new technology. A
new American HD TV industry would
Brow most naturally out of the manu-
facture of semiconductors and ather
solid-state products. Building on ex-
tensive prior investment and adopt-
ing automated manufacturing tech-
niques, American companies could
dominate the HD TV industry,

Will it happen? Given the major
long-term investments that will be
required, it is unlikely that a single
corporation will undertake the effort
on its own, It will take a vigorous joint
effort of government, industry, and
academia for the United States to
capitalize on this opportunity. While
the Department of Commerce, the
Presidential Science Advisor's office,
and several corporations have shown
some interest, no effort has been
mounted — and time is short.

Here is a splendid economic oppor-
Ltunity that promises to make a signif-
icant difference in our trade deficit.
The scientic and technical talent are
at hand. If American industry fails to
become a significant factor in HD TV,
it will be mainly for lack of will. ™
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betn cooperaling on a rivdl standard
since 1985 A consortium led by the
Netherlands' Philips is spending $232
| million over three years to develop its
own system, a prototype of which is
scheduled to be ready in 1988. The goal
is to matech Japan's schedule and begin
transmissions via satellite in 1990. “Eu-
rope got off to a late start, but the Japa-
nese got off to a wrong start,” asserts
Philips Vice-President Piet W, Bogels.
While Europe and Japan are racing
toward a 1990 launch target, the U.S. is

still stuck on the starting block. The

bles William F. Schreiber, director of
advanced TV research at Massachusetts
Institute of Technology.

Still, such pessimism didn't deter NBC,
GE/RCA Consumer Electronics, and RCA’s
former David Sarnoff Research Center
(now part of SRI International) from un-
veiling yet another system—a hybrid
that returns to the original 1,050-line
proposal. What distinguishes the new

cates more spectrum space for HDTV, the
full contents of the 525 in-between Imes
could also be broadeast. Developing the
system over the past 10 years has al-
ready cost $45 million, and NBC Inc. fig-
ures that $30 million more will be needed
to get it ready for the market.
LIGHT VALVES. A dark-horse hope for
keepmg,.ausha' re"“of “the“HDTV: -business
d*preserving America’s local-broad-

entry, called Advanced Compatible TX""* “cast industry rests with William E.

(ACTV), is that present broadcast eqt%Jp-
ment could be used to produce bgth
conventional and wide-screen plctuges

resea

Glenn, former research vice-president at
CBS Laboratories Inc. and now_ director
of the New York Institute of Techno)-

Federal Communications =
Comnmrission hasn’t yet ;.
decided whether to allo- k
cate the additional space |
in the broadcast spec-
trum that HDTV requires. |&
Without more frequen- |¢
cies, broadcasters worry,
HDTV will become the |[%.
province of cable-Tv and |4
satellite systems, siphon- i
ing off broadcasting’s |
audience and advertisers. |¥
SATELLITES. Both Japan |!
and Europe have already
made the decision, in ef-
fect, to abandon tradi-
tional broadeasting in fa-
vor of satellite delivery
of TV programs. Amgen
can broadeasters arifl ca-
ble-Tv operatoxs have
enough politicalselout to
block that here. be-
fore HDTV makes rn;v]pr
headway in the U.S., Lhe™ty
technology must be made i
compatible with the |
needs of those industries. ||
Until now, U. S. manu- |
facturers have shrugged |7
their shoulders at the |
new technology. '“We |-
won’'t work on anything |*
we don't see a market |
for,” explains Robert B. |
Hansen, head of consum- |
er products at Zenith |3
Electronics Corp., the |
fast major 1. S.-owned 3
maker of v, But ore- |5
cently the Aka and the
Commerce Dept. have he-
gun to explore the possi-

Wl WWKM l il
1 w\. !
U\\ -

1._\

| H W H ‘

l \

\q“"a\"'. '-""'""T W‘F"”""“’M“ ‘i

ogy's Science & Technol-
gy Research Center in
Dania, Fla. Glenn is de-.,u

bl 4. J254itie
broa%:?&“ﬁystem based

on radical “light-valve”

electronics. It would
eliminate the need for
video tubes and cut the
estimated costs of Japa-
nese HDTVS and HDVCRS
by half. With this tech-
nology, says Glenn, “it
would be possible for
America to go back in
this business,” ;
While those humci
grown projects are s

i | the Japanese are greas
"ing political skids in
Washington. They have
staged a series of HDTV
demonstrations, includ-
ing q}standing»roomﬂniy
gatheéring on Capitol Hill.
r___q upshot: A bluerib-
“bon HDTV panel appoint-
ed by the FCC met for the
first time on Nov. 17 and
is slated to issue a pre-
liminary report next
spring. Some observers
doubt the FCC can recon-
cile all the corflicting in-
terests. As a result, the
U.S. may “end up with
an inferior signal,” pre-
dicts Kenneth R. Donow,
a senior analyst with Sat-
ellite Systems Engineer-
ing Inc. in Bethesda, Md.
Washington is coming
to grips with this new

bility of a U.S. consor-
tium to develop and perhaps build HITV
products. The AEA's Thomson says thore
is “serious interest” at such companies
as Apple Computer, Motorola, Tandy,
Tektronix, and Westinghouse.

However, some experts say such a
program at this late date would be
doomed before it started. “It's an object
lesson in how the U. S, is losing its abili-
ty to manufacture hardgoods in competi-
tion with the rest of the world,” grum-

with somewhat enhanced resolution.

Ordinary TV signals would be beamed
over regular channels, while the addi
tional signals for widening the picture
would be contained in a so-<alled “sub-
carrier’” piggybacked onto the main
transmission. Another supplemental fre-
quency would convey information for
filling in the extra 525 lines on future
Tvs, in part by “averaging” the lines
above and below. Later, if the FCC allo-

: technology none too
soon. “In 1990,” says Yuko Nakamura,
Japan Broadcasting Corp.’s executive di-
rector of engineering, “an entirely new
video culture will be born."” The question
is: Will the U.S. greet that milestone
with will-o’-the-wisp policies that inflict
second-best technology on U. 8. viewers?

By Frances Seghers in Washington, with
Neil Gross in Tokyo, Jonathan Kapstein
and Joyce Heard in Brussels, Robert Block
in Toronto, and Otis Port in New York

on the drawing board 1
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William Glenn: defining
television’s future °

An FCC industry advisory committee as
begun a two-year task to recommend the
transmission system that appears destinec to
serve the United States for the next several
decades at least. The key question: How
much, il any, spectrum in addition tc a
conventional 6 mhz television channel will
be required for broadcasters to compete with
other teléviSion services in a high-definition
age. One of the people responsible for the
commiltee’s existence is William Glenn

For about eight years Glenn has been
developing an HDTV transmission system
at the Florida research facility of the New
York Institute of Technology. The VISTA
(Visual System Transmission Algorithm)
system would provide TV pictures asserted-
ly equivalent to the |,125/60 HDTV prodc-
lion standard, with 850 lines of vertical and
700 horizontal resolution and 5:3 aspect
ratio, to American homes. But viewers of
conventional NTSC sets watching the same
transmission would get the same NTSC pic-
ture they have been receiving for years. This
would be accomplished by transmitting with
the 6 mhz channel and then augmenting the
signal with an additional 3 mhz to 6 mhz
channel from the UHF-TV band or some
other spectrum source.

The VISTA system may sound familiar to
those only recently following the advanced
TV transmission debate, It is very similar to
the two-channel ACTV (advanced compali-
ble television)-II unveiled in computer sim-
ulation by NBC and the David Sarnoff Re-
search  Center during the National
Association of Broadcasters convention last
month.

“ACTV-II has a lot of our system in it.”
Glenn says. “The color processing and the
way of removing crass-color and cross-lu-
minance is basically our system and we have
a patent on that. Also, the augmentation s
basically the same.” The Sarnoff lab, he
says, has been combining the best ideas of
several systems in the development of
ACTV-I and ACTV-II. “The fact that ther
system is using our technology is all right
with us, except that it doesn’t give us a lot of
recognition for having developed it. Roya -
ty-wise, we get royalties that way just as
well as if it came out in our system."

But unlike the NBC-backed system,
NYIT's is hampered by a scarcity of funds.

"The institute’s HDTV project, which has
been carried out with a staff of about 20, is
supported by small grants from broadcasting
companies and organizations and by the
school. Nevertheless, Glenn was able to
claim development of the first two-channel
transmission system to progress past the
computer simulation phase by last month
during a VISTA demonstration at the “To-
morrow’s Television” HDTV room at the
NAB convention. By the end of the year,
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WiLLiam ELLis GLenn—director, New York
Institute of Technology, Science and
Technology Research Center, Dania, Fla.; b.
May 12, 1926, Atlanta; BEE, Georgia Institute
of Technology, Atlanta, 1946; MS, 1949, and
PhD, 1952, University of California at
Berkeley; U.S. Navy, 1944-1947: research
staff, General Electric Research Laboralories,
Schenectady, N.Y, 1952-1967; direcior,
applied research, CBS Laboratories, New
York, 1967-1974; VP director of research,
CBS Labs, 1974-1975; present position since
1975; m. Karen Updegraff, June 8, 1980:
children from previous marriage—Ross, 36;
Doug, 34.
_e——-——-————————————y

prototype hardware of the complete system,
including a VISTA camera, receiver and
signal processor, are to be ready for field
testing.

The Glenn system was designed accord-
ing to psychophysical test results gathered
by his wife, Karen Glenn. “We have basical-
ly measured what it is that your visual sys-
tem can’t see and then we leave that infor-
mation out of the signal that is transmitted,
as a way to save bandwidth,” he says. Karen
Glenn found that the optic nerve transmits
color and detail to the brain much more
slowly than it transmits motion information.
Therefore, additional detail carried in the
augmentation channel is sent at half the
frames per second of standard TV pictures.
This, theoretically, allows for transmission
of the additional information in a 3 mhz
rather than 6 mhz augmentation channel.

One of the biggest criticisms of systems
such as VISTA and ACTV-Il has been
voiced recently by CBS’s Joseph Flaherty
(BROADCASTING, May 2), who cautioned
that they may tend to perpetuate the artifacts
of NTSC and that a completely fresh ap-
proach, not compatible with NTSC, might
be the best road to follow. Glenn simply
replies that the NTSC flaws have been
eliminated. “] know we've removed them
and so has the ACTV proposal.” The main
problems, he said, are cross-color and cross-
luminance defects, which can be solved
with pre-filtering of the signal along with a

Broadcasting May 16 1988
87

comb filter in the receiver.

Glenn's career as a scientist and inventor
can be traced to his service in the Navy in
the mid-1940’s. He was the officer in charge
of instrumentation in the resurvey of the
Bikini atoll, one year after a nuclear bomb
test there. The expedition was sent to find
out “what radioactivity was left and what the
long-term effects of the blast were,” he said.
"It was a fascinating expedition...a good
chance to get to know the top scientists in a
number of fields.”

While attending graduate school at
Berkeley, Glenn worked at the Lawrence
Radiation Laboratory there. He was part of a
team headed by Glenn Seaborg, who made
several discoveries of heavier-than-uranium
elements. “I was doing that work in his
group when he won the Nobel Prize
[1951]," Glenn says.

Years later at CBS Laboratories, Glenn
worked with another Nobe! laureate, Dennis
Gabor, who won the award for physics in
1971 for his invention of holography. Be-
cause, according to Glenn, holography
needs monochromatic light, lasers are need-
ed to transmit it. Therefore, it is not practi-
cal for future use in broadcasting. However,
other technologies are on the horizon, such
as panoramic stereograms “that work like
holography but do not have a lot of the
limitations of holography,” Glenn says.
“That might turn out to be a useful technique
in television.”

Glenn had already been awarded two pat-
ents by the time he joined the General Elec-
tric Research Laboratories in 1952. He holds
96 patents today and several more are pend-
ing. Glenn inventions developed at GE in-
cluded a thermoplastic recording system for
color television, a form of film recording
that had many of the advantages of video-
tape, such as immediate playback without
developing, before tape was in widespread
use. Glenn was awarded an Emmy in 1978
for a digital noise reduction system he de-
signed at NYIT,

Glenn’s greatest influence on the televi-
sion_industry may stem from his work in
HDTV. It is an influence that he claims
could do more than send better video to
homes. He believes that the consumer tele-
vision equipment industry, based on the tra-
ditional cathode ray tubes of NTSC technol-
ogy, has been irreparably lost to Japanese
and European companies. But in the solid
state industry, the U.S. still holds the edge.
“The thing is that high-definition television
requires a much higher level of technology
than standard television in terms of perfor-
mance. I think that you can produce receiv-
ers that have better performance at a lower
price by going to all solid state technology
for the display as well as for the process-
ing," he says. Semiconductors based on
VISTA or some other American-developed
transmission system, Glenn says, could be
the opening America needs to win back the
consumer market, A
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Picture Perfect? Next Generation of TV
Promises Breakthrough in Image Quality

By JEFFREY A. TANNENBAUM
Staff Reporter of Ttk WALL STREET JOURNAL

Television sets of the 1990s promise su-
persharp pictures and superior sound on a
reproportiongd screen that is two-thirds
wider than it is tall.

The future, it appears, lies in **high-def-
inition television,” or HDTV, a technology
that broadcasters and set makers around
the world are now developing.

High-definition television will have a
near-total absence of the glitches techni-
cians call “artifacts’* that occasionally in-

- tride on screens today—the electronic
rainbows sometimes seen on plaid suits,
for example. The change in screen design,
or *‘aspect ratio,”" will enhance the visual
drama in televised movies and sporting
events, engineers say.

“‘When you see high-definition TV, you

“will be a believer; that's guaranteed,”
says Ted E. Hartson, a vice president and
chief engineer of Washington Post Co.'s
Post-Newsweek Cable Inc. subsidiary in
Phoenix, Ariz. Says Paul A, Heimbach, en-

~ gineering vice president of Home Box Of-
fice Inc., the Time Inc. cable subsidiary:
'"High-definition TV for the home is inevi-
table. It’s the natural evolution of TV."

Problems to Overcome

The first high-definition sets are ex-
pected to reach the U.S. market no earlier
than 1991 and initially cost between $3,000
and $4,000—at least until mass production
and competition bring prices down.

But political and economic problems
could delay the development of HDTV
even longer. For one thing, there's a
chicken-and-egg difficulty. “There's no
point in putting out high-definition pro-
grams until there are high-definition re-
ceivers out there," says David J. Large,
senjor vice president for engineering for
Gill Industries Inc., a cable operator based
in San Jose, Calif. But manufacturers
won't rush to produce receivers before
high-definition programming is available.

The start-up problem is particularly
acute for another reason. The most highly
developed system now existing for
" high-definition transmission, a Japanese
satellite system, is incompatible with con-
ventional broadcasting.

The transition from black-and-white TV
to color a generation ago was relatively
painless, since black-and-white sets will re-
ceive color signals and display them with-
out color. Bul signals from the new Japa-
nese system can be received only on i
high-definition television. And while high-

definition systems that. are compatible

with existing sets are under development,
they're farther from the marketplace than
the Japanese system.

Even so, broadcasters have a powerful
incentive to embrace high-definition televi-
sion. Cable and videocassette program-
mers are likely to adopt an HDTV format
whose high quality is expected to com-
mand even more of the viewer’s time than
cable and videocassettes do now.

Need for Bandwidth

The trouble'is that a broadcast HDTV
signal will require twice as much *‘band-
width,” or spectrum, as a conventional
television signal requires. And broad-
casters fear that there won't be enough
bandwidth to accommodate both new con-
ventional TV stations as well as high-defi-
nition broadcasting.

“'Spectrum is a precious national re-
source, and there isn't a lot of it left,” says
Alexander B. Best, engineering vice presi-
dent of Cox Cable Communications, a sub-

¢ HEN YOU see

high-definition
TV, you will be a believer;
that’s guaranteed,’ says
one industry official.

sidiary of Cox Enterprises Inc. "'In cable,
we don’t have that problem.” Indeed, ca-
ble firms currently enjoy a surplus of
bandwidth, which might be used for high-
definition cable television.

The Federal Communications Commis-
sion—which has yet to commit itself to pro-
viding the bandwidth needed for high-defi-
nition broadcasting—has Irozen applica-
tions for television stations in 20 markets
while it studies the allocation issue.

Several recent developments have
quickened the television industry's interest
in high-definition television. Victor Ca. of
Japan and its licensees have introduced
improved, higher-resolution VCRs. While
they don't match HDTV's quality, they do
produce sharper pictures than current
broadcast and cable signals do.

For another, sales of large-screen tele-
vision sets, whose picture quality high-defi-
nition broadcasting could greatly improve,
are booming. "'Flaws in the picture really
start showing up. It's like blowing up a
snapshot too large.”' says Robert Hopkins,
executive director of the Advanced Televi-
sion Systems Committee, a standards-set-
ting organization in Washington, D.C.

High-definition television owes its
sharpness to its large number of elec-
rronic-scanning lines and dots called pic-
ture elements, or pixels. A high-definition
signal broadcasts 1,125 lines and 1.5 million
Dixels per screen. The standard U.S. signal
sends 525 lines and 212,520 pixels.

Lack of Standards

So -far, however, engineers around the
world have failed to agree on a single set
of technical standards for high-definition
television, or on a standard method of
~ransmission. One reason is political. Euro-
Jean manufacturers fear that endorsing a
Japanese standard would give the Japa-
Jese a strong competitive edge.

"I'd guess it will be two years before
Jeople decide on all the details of a trans-
mission standard,"” says William E. Glenn,
director of New York Institute of Technol-

ogy’s telecommunications laboratory in

Jania, ¥la. His lab has spent about $3 mil-

jon so far to develop a high-definition
Jroadcasting system. i

Even without a global standard, dozens
of manufacturers, with Sony Corp. of Ja-
Dan in the lead, are making equipment to
oroduce high-definition programs. Within
W0 years or so, the Japanese are expected
‘0 begin beaming high-definition television
:0 Japanese viewers with home satellite re-
ceivers, Meanwhile, Mr. Glenn's group and

. 3everal others in the U.S. and Europe are

Jeveloping transmission systems, too.

High-definition television recorders and
monitors are already used in a few studios
n the U.S. and Europe to produce video-
-apes, usually as lower-priced alternatives
0 35-millimeter film for commercials. Be-
sides their lower cost, the tapes allow for
more flexibility in special effects and edit- |
:ng. ‘“‘High definition is as revolutionary as
TV itself. It's the next big thing," says Da-
/id Niles, owner of high-definition studios
'n Paris and New York.

Japanese manufacturers seem likely to
‘ntroduce high-definition videocassettes or
7ideodisks to American consumers in three
-0 four years, whether or not the U.S. has
developed an HDTV standard, along with
the gear to play them. When that happens,
2eople in the industry say, broadcasters
and cable programmers will soon follow.

Some say that high-definition sets will
1ake off as rapidly as VCRs and compact-
disk players did. If they do, prices will
come down quickly. But industry officials
are betting that even the high initial prices
won't faze many customers. Says Mr.
3est, 'If people will spend $15,000 for a
car, they'll spend $3,000 or $4,000 fora TV
of unsurpassed quality." =




