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The New TV-1000

Audio Console

LIVE TV —The Way it Has to Be
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DIGITAL TELEVISION SYSTEMS

'~

When Allbritton Communications
wanted to reach two television mar-
kets from a single location, Harris
incorporated a centrally located all-
digital studio with microwave links
to three transmitters over 100 miles
apart, two remote news bureaus
and 3 additional
microwave repeater
sites. This solution
enables Alabama’s
ABC 33/40 to blan-
ket the state with
city-grade signals.

“Harris’ digital
solution gives us
multichannel capa-
bilities which allow

“Harris created an all- dlgltal famllty
3 that let us double saleable inventory,
and they

did it at a near-analog cost.”

Robert A//bntton Chief Operating Offlcer Allbritton Communications

us to offer four distinct channels to
advertisers,” Robert Allbritton notes.
“Not only do we now have twice the
product to sell; we have the ability to
broadcast DTV as soon as we're
ready. What's more, Harris designed
and implemented our digital solution
faster thar: we ever
thought possible -
and at a cost only
10-15% greater than
analog.”

From an all-digi-
tal studio and C-/Ku-
band teleport facili-
ty...to a fleat of
Harris ENG and
SNG vehicles that

proudly bear the ABC 33/40 logo,
Harris met Allbritton’s unigue
challenge with state-of-the-future
techrology.

Whether your needs call for
digital-ready analog, or digital
right now, call Harris today. We'll
show you how digital is more of a
practical reality than you may think.

HARRIS CORPORATION
BROADCAST DIVISION

7920 Kentucky Drive
Florence, KY 41042 USA
TEL: +1 606 282-4800
FAX: +1 606 283-2818

a HARRIS

A new world of broadcast solutions

Systems: Electronic News Gathering — Fly-away Satellite — Mobile Procuction — Radio Studio — Satellite News Gathering
Satellite Uplink — Television Production — Television Transmission — Terrestrial Microwave
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We'll cover Na
than t

©AKIRA TAKAHASHI/AFLO FOTO AGENCY

The moment of concentration before the gate
slams open. The turn of a ski that determines

the race. The spin. The soar. The gasp.

With Panasonic DVCPRQ cameras covering every
game at Nagano, there’s not much drama our
lenses will miss.

But it's more than just the coverage that will
make you feel like you're right in the middle of it.
DVCPRO digital cameras are so lightweight, they
allow broadcasters to keep pace with the athletes,
even at 140 kilometers per hour, even at 138

meters above ground.

And that’s important when the difference
hetween a national hero and a silver medalist is
measured in .001 second increments.

There are over 30,000 DVCPRO units in use at
broadcast facilities around the world, offering
super-sharp digital images, pin-drop sound quali-
ty and minimal dubbing degradation. DVCPRO
won't just bring the action to your home, it will
bring you to Nagano.

Panasonic will offer state-of-the-art broadcasting

gano better
1€ SNOW.

systems, such as DVCPRO in our role as the Offi-
cial Supplier and prime contractor for the Interna-
tional Broadcast Center[IBC] and all the venues.

As an Official Worldwide Olympic Partner
participating with superior digital technology, we
believe it's also important to cover the true spirit
of sport. Something we do with our hearts, not
Just our cameras.

See you in Nagano for the snow.
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Is the uncertainty of HDTV keeping
you from buying the digital audio equipment
you need today? Are you afraid that what
AtoDs you buy today will be obsolete tomorrow?
b o A With NVISION you can buy now and buy

with confidence, because these products are
et 100% HDTV compatible. Each one is
designed to perform in today’s demanding
environment as &, well as tomorrow’s.

AES

DA's

Mix | Minus

Delays

Transmission
Protection
Switches

Reference
Gencrators

Synchronous/
Asynchronous
Routers from 8
to 260482

BUY *

I B ER BB BB BB O . [ WITH

CONFIDENCE

Time Code

Delays

Routers From

8x321t0512 °

FR1000 2RU frame and power NV 1025 AES DA with

g supply (with redundant option) - plug O reclocking and EQ

Data in any combination of up to 12 NV1000

Series modules
RS5422 /232 NV1035 Reference quality 20 bit NV 1080 AES reference
Routing Q AFS A to D converter generator for efficient digital audio

synchronization

64 Port to F NV 1045 Reference quality 20 bit NV3064SA Synchronous
256 Port i AFS D to A converter AES router 32% to 64 error-free,

on-air digital audio

Circle (9) on Free Info Card
For more information on these and other ligh performance audio

products, call us at 1-800-719-1900. www.nvisionl.com
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MEDAL
TABLE
.7

cenmb}g 10 |

RUSSA “‘ 106
FRANCE 161 4
CHINA 6 3
ITALY 313

FLOOD WARNING !

PAINTBOX & PICTUREBOX

The graphics team

In a wo-ld dominated by deadl nes and ratings, the ability to create
great news graphics fast, is vitdl. The urited forces of Paintbox®,

Picturebox® and Picturenet® P.us gives you all the creative power,
assured stills handling performance and =fficient networking you need.

H © I¥'s the t2am you can count on.

QUANTEL

Call our 24 hour Graphics Hotline now: 1 800 218 0051 Ext.481
Quantel Inc., 28 Thorndal Circle, Darer, CT 06820 Tel: (203) 656 3100 Fax: (203) 656 3459 http://www.quantel.com
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Marching to the DTV drummer

ver heard the line “If you build it, they will come” from the movie Field of Dreams? Recently it’s

been uttered by a variety of pundits from Wall Street to Sesame Street when referring to HDTV,
but they have added a new twist, “If you build it, will they come?” Trouble is, after it’s asked, few
seem willing to answer the question. Well, I think the question has been answered.

I recently spent several days at the January Winter Consumer Electronics Show (CES). I attend the
show infrequently, but when [ heard that Harris Broadcast was going to host a special DTV event, I
decided it was time once again to check it out.

What I learned was more than a little surprising. Although it’s no secret that TV set makers need
something new to sell, I didn’t expect as much excitement and visible support for HDTV from them
as | saw. From the set makers to DirecTV, to broadcasters,
everyone’s onboard the HDTV train, and this baby is ready to roll.

The show had plenty of set makers showing off their new TV sets.
In the past, we mostly saw recorded clips of flowers or fish, much
of which wasn’t even real HDTV. However, this time, the images
were live, off-air HDTV feeds from two Las Vegas stations, KLAS
and KLVW. There was lots of material, some designed to stress the
receivers, but all of it looking great. There were plenty of flat-panel
displays, new projection systems and lower predicted prices. Sets
will be available by the third quarter of this year. And, if you think
all this won’t matter because there won’t be any images to view on
these sets at your local Radio Shack or Best Buy, think again.
DirecTV announced that it will soon begin delivering two chan-
nels of HDTV programming.

Before concluding, I want to give a “Well done,” to the folks at
Harris. I’'ve been to a lot of press events (most could have been
neglected without missing anything), but this one was different.
The company hosted a session the day before CES opened to highlight its research supporting the
conversion to DTV. Although you might question the research the company conducted, Harris also
had independent sources there presenting their own data on the subject. Company officials promoted
HDTV and the technology; they did not promote their products.

Later that evening, Harris hosted what had to be the most upbeat, no-holds-barred, rousing kick-
off for DTV (or any other broadcast technology) ever. While I expected a typical snoozer, complete
with company talking heads spouting the advantages of “their” solutions, what I, and more than 200
others, got was a fantastic evening’s entertainment, in addition to some great facts and demonstrations
of HDTV and DTV.

Congratulations to Harris for supporting DTV at CES. It helps not only broadcasters, but also our
partners in this endeavor, the consumer electronics industry.

So to the question I first posed: Will they come? Well, I’ve seen it and when you build it — they will
come.

Brad Dick, editor

direct: brad_dick@compuserve.com
website: wiww.broadcastengineering.com

10 Broadcast Engineering  February 1998
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Reader Feedback

re: the October 1997
“Digital Basics”

Dear Paul,

Yes, the 2.4GHz digital wireless send-
er really works! [ just bought the Wave-
com Jr. brand (it cost $95) from one of
our distributors for video products (Pe-
tra) and frankly, [ was skepti-

elected officials (and bureaucrats).” Here
is yet another example:

Dear Brad,

I know most Broadcast Engineering
readers are more concerned, understand-
ably, about having to implement ad-

cal. I am surprised to report
that the quality is satisfacto-
ry and better than expected!

I needed to transmit a
PrimeStar signal to another
part of the house, approxi-
mately 40 feet away and
downstairs. Yes, the receiv-
ing antenna must be pointed
in the general direction of
the transmitter, but the trans-
mitter did not need to be
pointed at the receiver. 1 have
not noticed any interference
due to other equipment op-
eration, nor does walking
between the units cause any
signal degradation.

You might want to purchase one to
experiment with and see for yourself all
of its possible uses. I also plan to use it
with my camcorder for times when I
want the signal to transmit to a monitor
or recorder at a close distance where
wire would be impractical. It also trans-
mits quality stereo sound and can be
used for audio applications, as well.

I have also been trying some wireless
speakers around my house with excel-
lent results, solving some wiring prob-
lems with a simple solution.

Yes, it truly is a TV station for $150.

Donarp D. Funt
PresipENT/CEQ
DF&A WIRELESS
Corrus CHRISTIE, TX

Another roadblock for DTV?

Brad Dick wrote in his December
1997 Editorial: “In November, | again
reminded readers how stupid rules seem
to be the normal course of action by

12

Broadcast Engineering

[ F

cable. Each TV connected to cable in
one dwelling, can display any of 20 to
45+ channels all at the same time —
while DTH receivers can only tune and
output one channel at a time. So, with-
out multiple DTH receivers (and mod-
ulators), off-air broadcast reception,
cable, or other signals
(modulated onto channels
other than 3 or 4) DTH
owners must watch the
same channel on any/all
TV sets in the dwelling
that are connected to the
DTH receiver.

To date, no one in Con-
gress or the broadcast or
cable industries can ex-
plain the logic. If you can,
I'd like to hear it.

RoBiN Apar, CET

THE VIDEO LADIES

Durca SceNEs

2471 MoONTPELIER RD.
CoLumBia, KY 42728
DULCA@DUO-COUNTY.COM

vanced TV and how to finance advanced
television, however . . .

The Copyright Royalty Tribunal rec-
ommended increasing direct-to-home
(DTH) network copyright fees by 900%,
more than cable’s fees for the same
network signals. When the Library of
Congress approved that raise, I realized
that whether intentional or not, another
roadblock had been put in place to
block the road leading to smooth growth,
development and implementation of
ATV-DTV in the one area of program
distribution that can most easily em-
brace network ATV-DTV technology,
the DTH industry!

Can anyone provide a detailed expla-
nation of either the Copyright Royalty
Tribunal’s or the Library of Congress’
logic and reasoning for the disparity
between past and new DTH copyright
liability vs. cable’s copyright liability?

Cable advertisements compare (pro-
mote) their service vs. DTH. The ad
touts cable’s ability to carry multiple
channels (multiplexed) on one coaxial

February 1998

wwWw americanradiohistorv com

re: the November 1997
Editorial “Stupid Rules”

If you want to know about DTV or
HDTV ask your Congressman or Sena-
tor! (Particularly those on the Commu-
nications Commiittee, i.e., former Sena-
tor Hank Brown from Colorado — “I
can’t answer that question, but I will
certainly ask my office advisor about
that issue.” My answer was — Wait a
minute, I didn’t ask about an issue, I just
asked a simple question.

Jack E. McKaiNn
ITELCO
Denver, CO

READER FEEDBACK

INTERNET: brad_dick@compuserve.com
FAX: 913/967-1905
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You can buy a

discontinued

2465B for more or
a new IWATSU for less.
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How often does it turn out that your only choice
is your best choice?

While you can still buy a used Tek 2465B
400 MHz oscilloscope for as much as $8,300,
our new $8,000 470 MHz not only costs you
less but you get a whole lot more.

Besides the extra 70 MHz of bandwith and all of
the functionality that you've come to expect from
a superior analog oscilloscope, you'll also enjoy...

e QOur auto calibration feature that cuts your
callibration time down to 30 minutes or less.
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¢ Our ‘ghost-free’ IWATSU 6” meshless CRT
display that assures bright and sharp traces.

e Qur full TV triggering function that is a
standard feature and not a costly option.

Each of our 100, 200, 400 and 470 MHz
analog oscilloscopes comes with a three
year warranty and IWATSU’s 43 year history
of analog oscilloscope experience.

For more information, product literature or
to arrange a demonstration call us toll free
at 888-637-4513 or visit our web site at
http://www.iwatsu.com.

IWALSUAMERICAY S

430 Commerce Boulevard, Carlstadt, NJ 07072 Tel: 201-935-8486 Fax: 201-935-8533

WebSite: http://www.iwatsu.com e-mail: iwatsu@access.digex.net

Circle (11) on Free Info Card
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Beyond the Headlines

TCI has “different” HDTV

BY LARRY BLOOMFIELD

&6 "J" CI May Deny HDTV to its Sub-

scribers” and “TCI Cable Ser-
vice May Provide Only Low-Resolu-
tion Digital Television” were headlines
that blazed across the wire services
recently.

Last month, while speaking to the
National Association of Television Pro-
duction Executives (NATPE) in New
Orleans, Consumer Electronics Manu-
facturers Association (CEMA) presi-
dent Gary Shapiro said, “Manufactur-
ers and broadcasters have committed
to bringing Americans the astounding
picture resolution of HDTYV, but now
TCI’s 14 million customers may never
have the chance to see it. This is a huge
tragedy for the American consumer.”

TCI plans to downconvert broadcast-
er transmission of 1,080 interlace
(1,080-I) HDTV and then pass it on to
its subscribers in a lower resolution,
480 progressive (480-P) format. Under

FRAME GRAB

these circumstances, TCI’s subscribers
may suffer a loss of more than 80% of
their spatial resolution when compared
to the 1,080-1 signal were they to re-
ceive it directly.

Gary Shapiro Leo Hindery, Jr.

“This highlights the importance of
the FCC’s upcoming must-carry pro-
ceeding,” continued Shapiro. “The FCC
must ensure that if broadcasters trans-
mit programming in high-definition,
cable companies are required to pass
the programming through to the con-
sumer in the same manner. Otherwise,

A look at the issues driving today’s technology.

Why won’'t you buy a satellite TV

dish in the next 12 months?

Broadcaster's greatest friend may be DBS-equipped homes. A Yankee
Group's survey on satellite TV dish ownership showed that relatively
few consumers cited the fact that DBS does not carry local TV stations

as a reason to not buy a dish.

DON'T LIKE LODKS
OF IT ON PROPERTY
2.6%

COSTS EXTRA TO

USE ON MORE THAN _

ONETV SET -~
3.6%

DOESN'T CARRY
LOCAL TV ~
STATIONS

1.5%

KO NEED FOR ONE
49.4%

T00 EXPENSIVE |
0%

Source: SCRI International. For more information on broadcast and production industry trends, contact www.scri.com or
e-mail: scri@scri.com.
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cable subscribers will be involuntarily
downconverted to a picture resolution
no better than today’s TV.”

Although the next generation of TV
receivers will be able to receive and
decode the lower-resolution 480-P as
one of the 18 formats available, the
lower-resolution 480-P, justisn’t HDTV.
“Anyefforttolabel 480-Pastrue HDTV
is an attempt to fool American consum-
ers, who want the highest level of reso-
lution they can get. HDTV could have
awonderful future, butit won’tif Amer-
icans aren’t allowed to see it,” Shapiro
concluded.

The cable industry has always had the
charter to pass along to their subscrib-
ers exactly what they received from
their various sources. Case-by-case
exceptions have been made when it has
been impractical to pass on some pro-
gram material in stereo.

To present the other side of the story,
Leo J. Hindery, Jr., president of TCI,
said, “CEMA’s information is incor-
rect and it was extremely irresponsi-
ble of them to mislead the public. The
truth is, TCI has provided for addi-
tional choices and flexibility for all
involved. The technology in TCI’s ad-
vanced digital set-top devices allows a
TV signal in any HDTV format to be
transmitted to a customer’s high-defi-
nition TV set. Second, customers who
do not own a high-definition TV set
canreceive 480-P HDTV signals, trans-
lated into a standard-definition for-
mat, with the set-top device as cur-
rently configured. As the market for
HDTYV evolves, TCI will continue to
respond to the needs of its customers.
Any accusation that we are impeding
this process is dead wrong.”

Hindery continued, “We believe
strongly that the marketplace will drive
this business and determine which
HDTV format will be used. The dia-

logue continues in the broadcast indus-
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THE RIGHT VIDEO
MANAGEMENT COMPANY
MAKES EVERY SECOND COUNT.

And every dollar, franc, pound, or peso too! That's why you need a company thart offers more than just

shrink-wrapped software and board sets. One that has an ongoing history of customer satisfaction and

field-proven system solutions. A company like Odetics Broadcast. We
understand your station automation needs and have systems to meet
those requirements. Like SpotBank, a complete on-air automation
system that provides smart management of video server storage.
SpotBank is a flexible system that supports multiple on-air channels.
And SpotBank uses RAID servers for maximum data protection, so you
can count on every spot.

To assure a smooth transition, Odetics includes system installation,
training and round-the-clock customer support. Clearly, the SpotBank

family makes every second count.

Odetics SpotBank™
family, a plug and play
automation solution.
The SpotBank family of
format-independent disk-
based disk automation
systems covers all your on-air needs. From
single-channel MicroSpot™ to multichan-
nel SpotBank configurations, the
SpotBank family includes a configuration
that will meet your on-air requirements.
SpotBank systems can be expanded to
control up to 24 external devices includ-
ing a variety of VTRs, routing switchers
and master control switcher. SpotBank is
compact, affordable, field-proven and
available today.

The Automated Storage Management Company
USA Tel (714) 774-2200 EUROPE Tel +44 (0) 118 927-4600 ASIA Tel +65 324-0636

W http://www.odetics.com/ E-mail broadcast_sales@odetics.com
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Contrary to popular belief,
3 engineers and physicists are

guite capable of celebration.
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sEngineers and physicists dan't celebrate like the rest of us.
Y They wait for a truly spezial occasion.

i Like develop'ng the finest 12-bit digital camera on the market.
g And then they really cut loase.

|
I
|
Our engineers designed an advanced 12-bit Digital Signal Processor.
Our physicists developed a revolutioncry 16:9 CCD imager.
|

Working together, they figured out how tkese innovations
m
v"'z_“‘: [ L

could give you the best picture avaikable.
And if that weren't enough to cheer about,

they made our camera SDTV-ready. with the s
flexibility and reliability you've come to expect from Sony. L‘ajf " '1.‘?
After you see what our new camera can do, b
you'll understand what all the celebration is about ,".-,',;

www.sony.com/professional and 800-635-SONY ext. . ADSP

80% horizontal depth of
modulation at 400 TVL

16:9 CCD 12-bit DSP
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try surrounding HDTV formats and
digital multiplexing. The outcome of
this dialogue will help determine the
HDTYV product ultimately available in
the consumer marketplace.”

A few days after CEMA’s Gary Sha-
piro addressed NATPE, TCI countered
by saying, “TCI unequivocally affirms
that its advanced digital set-top devices
will indeed have the capability to pass
through, to high-definition TV sets,
HDTV signals in the 1,080-I format or

any other proposed HDTV format that
may be selected by broadcasters and
the consumer marketplace. Further-
more, since the introduction of high-
definition TV sets into consumers’
homes will happen over time, TCI has
taken the extra step of incorporating
the ability to translate 480-P HDTV
signals into the standard NTSC format
for display on consumers’ standard-
definition TV sets.”

It is my understanding that only the

720-P and the 1,080-1 have ever been
referred to as high-defination televi-
sion.” TCl also stated, “Based upon the
demands of the marketplace, translat-
ing other HDTV formats into stan-
dard-definition TV signals remains
possible with additional processing
speed and memory in the advanced
digital set-top devices. In no way is TCI
planning to “downconvert” any high-
er-format HDTV signal to a lower
HDTV format.” ]

Is lip sync in HDTV going to be a problem?

uch space has been given to the 18

different video formats that are
part of the new DTV standards, but not
much has been said about audio. You
need to look at what you’ll be working
with, because there may be potential
problems, if you are not aware of what’s
going on.

Dolby Digital AC-3 is Dolby’s third and
next generation of surround sound and is
the audio system adopted
for HDTV. AC-3isalsothe
digital film format and is
used on the audio tracks of
the latest-generation digi-
tal videodisc (DVD). That’s
not all. With the recent
changes to the PAL DVD
specification, the AC-3 en-
coders are used in most
_ parts of the world, includ-

ing Europe, making it, for
the most part, the worldwide format on
audio tracks. This makes the techniques
for encoding/decoding the same for DTV,
DVD and HDTV.

AC-3 provides five full-bandwidth
channels and a 120Hz bandwidth low-
frequency effects channel (hence the 5.1
channel term) that provide extra head-
room for special effects. The full-fre-
quency range channels consist of right-
front, center-front, left-front, right-sur-
round (rear) and left-surround (rear).

The trick comes in carrying 5.1 chan-
nels of audio information, which would
normally require close to SMb/s of data
in a 384kb/s stream. Perceptual coding
methods that take advantage of the
human ears’ tendency to respond to
only the loudest of several closely spaced
components of a sound are used to do
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Louis Fielder

this trick.

AC-3 alsoincludes provisions for send-
ing information about the audio in mul-
tiple auxiliary datastreams, such as lan-
guage identifiers, copyright protection,
time stamps and control information.

According to Louis D. Fielder of Dolby
Laboratories in San Francisco, in a tech-
nical paper published by the Audio En-
gineering Society entitled Collected Pa-
person Digital Audio Bit-Rate
Reduction: “A distinguishing
feature of the AC-3 is that it
processes multiple channels
as an ensemble. It uses an
oddly stacked TDAC trans-
form and is designed primari-
ly for single-point to multi-
point consumer applica-
tions.”

With that in mind, what do
we do with AC-3 when it gets
to our station? There could be some
potentially undesirable side effects lurk-
ing in the corners ready to bite you
when you’re not looking.

It will help to understand the impend-
ing quagmire if we approach this from
the standpoint of a station getting a
feed in HDTV. The station will receive
encoded AC-3 along with normal net-
work HDTV video feeds. Dolby ad-
dressed this issue and said, “Most of
the networks, except for PBS, are plan-
ning to distribute a mezzanine level
rate-reduced datastream to their affili-
ates. The audio and video will run at a
high enough data rate to allow several
decode-re-encode processes to happen
without losing any significant amount
of quality. The final rate-reduction pro-
cess that produces the 384kb AC-3
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datastream and the video data that will
be combined to make up the 19.39Mb/
s ATSC transport stream, will happen at
the transmitter.” Now that should put
some minds to rest.

But what about the network or other
feeds that may be distributed, like PBS
will be doing. According to Dolby, “PBS
will distribute the 19.39Mb/s per ATSC
transport stream to all affiliates just to
getasystem-wide HDTV presence from
day one. The company realizes that for
the HD programming, it won’t have the
freedom to brand its programs, but is
willing to forego this to get the service
started. I’'m guessing that it will also go
to the intermediate level of compres-
sion that will allow them the operation-
al freedom it has now in the future.”

There is some concern that decoding
delays in AC-3 may raise their ugly
heads. Dolby reassured me that “nor-
mally, the video is processed, when it
goes through master control and has to
be decoded and re-encoded in the same
manner as the audio would have to be
to add a voice-over.” The saving factor
here is that the video decoding, pro-
cessing and re-encoding takes longer
for the video than it does for the audio.
The result is that we will still have to
delay the audio to match the video, as
we do today.”

It appears that any station, especially
the PBS affiliates, will have to decode
the AC-3 back into all six channels, add
what it needs to and then re-encode all
six channels back to AC-3. According
to Dolby, AC-3 decoders will have the
ability to decode and reproduce any of
a number of different configurations
“from one to 5.1 channels from a com-



The Short/cut Editor is your
next tape recorder, edit block
and digital delivery system.

It’s Un-Reel.

So is our free test drive offer.

Discover for yourself why
the Short/cut Personal Audio
Editor is the perfect replace-
ment for generations of
reel-to-reel tape recorders.

It delivers massive hard disk
storage, provides true cut and
paste waveform editing, and
makes low-cost copies to the
popular Zip“drive® It even has
built-in speakers.

Short/cut is powerful enough
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mon 5.1 channel bitstream.” The chan-
nel playback configuration is the X/Y
mode, X being the number of front
channels and Y the number of sur-
round channels. Thus, the AC-3 cod-
ing algorithm supports 3/2, 3/1, 3/0,
2/2, 2/1, 2/0 and 1/0 playback modes.

Also keep in mind that it takes time to
decode and encode digital signals.

Fielder said, “AC-3 is a single algo-
rithm with a high degree of flexibility
with regard to data rate and other oper-
ational details.”

In speaking with Brink’s Intasys’s Pe-

ter Burinskas who was involved with
the audio codec concept and associated
compression issues said, “Where the
Grand Alliance’s selection of the AC-3
scheme gets dicey is in live feeds that
need to be VO'd. The problem, even
when sending the original 5.1 signal
out as 2/0, is the encoder delay. If you
are feeding a digital transmitter with an
uninterrupted compressed digital sig-
nal, and all of the boxes along the way
“speak” AC-3, all is wonderful in TV
land. The moment the signal is decoded
for enhancement of any kind, it must be

A new chip for cameras

L ooking to buy new cameras in the
not too distant future? Well hold on
to your hat and those budget dollars
too. It looks like you could get much
more for your money and better pic-
tures to boot from a new generation of
cameras, if they use a recently devel-
oped chip from the Sarnoff Corpora-
tion. Sarnoff, the former RCA Labora-
tories, has developed an image
sensor based on complementary
metal oxide semiconductor
(CMOS) technology. The new
CMOS active pixel sensor (APS)
has a dynamic range that is near-
ly 100 times that of standard
charged-coupled device (CCD)
sensors, at comparable resolu-
tions. This means better shadow
and highlight detail. What’s
more, the APS-CMOS can con-
trol exposure without the need
for a mechanical iris. The on-
board electronics also eliminate
the need for external analog-to-
digital converters and other cir-
cuitry normally required in
CCD-based cameras.

The chip is designed to give full
TV resolution with video output
in analog and 12-bit digital form. The
temporal noise is as low as 10 elec./
pixel for demanding applications, with
a dynamic range better than state-of-
the-art CCDs (more than 110dB), to
preserve image detail in highlights and
shadows. APS-CMOS chips have low-
er power consumption than CCDs,
making it attractive for battery-pow-
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ered applications. The chip is also com-
patible with color filter technology.
The design incorporates break-
through technology that virtually elim-
inates the performance limitations as-
sociated with previous CMOS-based
image sensors. The design of the inter-
nal circuitry reduces fixed pattern noise
to <0.01% of full signal, below the
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threshold of visibility.

Michael Ettenberg, senior vice presi-
dent of Sarnoff’s solid-state division
said, “The CMOS APS is virtually a
‘camera on a chip,” and we believe it
will revolutionize the way cameras are
made and used. Not only can it replace
CCDs in many current camera applica-
tions — it will help create new applica-
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fed to the transmitter as uncompressed
or recompressed using AC-3. The en-
coder/decoder chain total processing
delay averages 100ms. Most of this is in
the encoder, with only Sms to 27ms
delay resulting from the decoding pro-
cess. This means that at best, ‘walking
up to the post’ is gonna be tough.
Two questions. Is there a simpler way
of doing it? How can we do our local
audio business, such as inserts without
screwing up the incoming signal? If you
think about it, we’re sure you can think
of several more concerns.

tions. Its low cost allows engineers to
add vision capability to products where
it would once have been too expensive.
Complete cameras based on the CMOS
imagers will be cheaper right from the
start, because they’ll need fewer elec-
tronic parts and consume less power.”

It came as no surprise when Etten-
berg commented, “We expect the qual-
ity of the resolution to eventu-
ally overtake what you can do
with film. As we move for-
ward and improve the tech-
nology, we’ll be able to have
the same quality as pictures
from high-definition TV sets
and beyond.”

The cost of the chip is low
enough to make the digital
camera as inexpensive as a
computer mouse and just as
common. Ettenberg predicts
that the CMOS APS chips will
start at prices comparable to
those of equivalent CCDs and
then drop as volume increas-
es. Unit costs for the chips
could be in the $6 to $10 range.

The company will license the
technology to camera makers
and provide engineering support to
modify the sensor’s design to fit specific
cameras and applications. The compa-
ny has already approved two foundries
to fabricate the chip, and will supply
design tapes for manufacturers who
wish to produce it in other foundries.

For additional information, check out

www.sarnoff.com. [ ]
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Show me the graphics

If you weren’t one of the estimated 130 million plus who watched
Super Bow| XXXIl, you missed some of the hottest graphics seen on
television. To make spectacular graphics happen, NBC Sports enlisted
the help of Silicon Graphics (SGI) to provide game analysis using SGI's
Onyx2 Infinite-Reality graphics computers to render and deliver live,
real-time, 3-D graphics.

The goal of NBC and SGI was to present complex statistics in a way
never before seen on network television, while providing an informa-
tive, entertaining interpretation with a new look

As the football game progressed, several on-site engineers used SGi's
02, desktop workstations to input data, play by play, so it could
render the results live on the Onyx2 systems when needed. An NBC
spokesperson said, “There was a separate machine for every category
or separate graphic they built. This SGI equipment and software and a
live set where the commentator made his presentation were all
housed in a separate trailer near the remote truck.

At the conclusion of each quarter, Randy Cross, NBC Sports commen-
tator used statistical charts created by the Silicon Graphics Onyx2
systems to provide viewers with a live, 3-D animations of key game
elements from the graphics trailer. “Statistics are a necessary part of
football, but numbers are boring. Pictures excite people. The capabili-
ties of real-time live, instead of a pre-made packaged piece made my
job as a commentator much easier.”

The 3-D model of the stadium was created by MultiGen, Inc., using its
real-time, 3-D modeling tool, MultiGen Il Pro. Also working with Silicon
Graphics was Boston Dynamics who had developed Football-Guy, a
special version of its DI-Guy (software which was created to visualize
football defense formations).

The equipment was, for the most part, off-the-shelf SGI gear, but the
software was a joint effort custom modified or designed specifically for
this particular event.

The current price tag for this “solution,” including the custom soft-
ware and hardware, is pretty stiff. The approximate cost for everything
in this particular solution was about $250,000. However, like everything
else, the price should come down for these packages as they - come
into more common use.

For more information, check out www.sgi.com. E

CEMA unveils new logo

t the International Consumer Elec-
Atronics Show in Las Vegas last
month, the Consumer Electronics Man-
ufacturers Association (CEMA) and
the Advanced Television

and presenting for display all ATSC

video formats.
The CEMA/ATSC certification pro-
gram, which will be administered by
CEMA, will allow

Systems Committee
(ATSC) unveiled a new
logo for the DTV Receiver
Certification program.

ATS8C CERTIFIED

OIGITAL TELEVISION

manufacturers to as-

sess their products for con-
formance to the ATSC stan-
dard. ATSC will establish the

This new logo will be dis-
played on TV sets, computers and oth-
er consumer devices to signify to con-
sumers that the product they are about
to purchase will be capable of receiving
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conformance standards and
compliance testing procedures.

For more information, contact CEMA
at www.cemacity.org or ATSC at
www.atsc.org. L
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Blazing trails in DTV

hen you want to do a job right the

first time, you start by getting the

best people you can. Thatis what Hugh-

es did when it put together its subsid-

iary, DirecTV. To lead the team, the

company nabbed Dave Baylor, NBC’s
Skypath wizard.

Because DirecTV delivers TV program-

ming digitally, it might give us some

insight as to what terrestrial broadcast-

ers will be getting into. My first step was
to get a direct broadcast satellite (DBS)
receiver, If there were any faults, I'd see
them on my 50-inch TV set. The differ-
ence in picture quality over any of the
cable services or off-the-air signals ex-
ceeded my expectations.

Step two was to give the engineers at
DirecTV a call. T asked Jeffrev Crosby,
senior vice president in charge of engi-
neering, what DirecTV had planned.
He said, “There are 18 different for-
mats all separate from NTSC. Given
the large established market, we will
continue to transmit NTSC for many
years to come. DirecTV will most cer-
tainly want to offer digital TV formats
to the consumer that will be consistent
with these (other) new formats.”

DirecTV broadcasts from satellites
some 22,300 miles out in space. “We
currently have three satellites flying in
close formation. Each satellite has 16
transponders. DirecTV uses 11 tran-
sponders on DBS-1 and USSB uses the
remaining five transponders. DirecTV
operates all of the transponders on
each of the other two satellites.” Di-
recTV’s uplink site is in Castle Rock,
CO, and a second site is being built in
southern California.

To get the number of channels to the
viewer’s receiver, | was curious about
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YOUR SURVIVAL

SDTV? HDTV? Both? — Managing the Evolution

How easily can you adapt to the digital television future? Snell & Wilcox has many .

of the answers you need. Especially on the question of HDTV. After all, we've /
been developing High Definition :

Yes. FCC regulations only require

Can I use my
existing facility for
production and then
upconvert to HDTV
for transmission
and still adhere
to the FCC
requirements?

the transmission of a digital signal,
but don’t specify the digital transmission or
production format. Standard Definition (SD)
formats such as 4801 can be upconverted to
higher quality formats, and component digital
signals from clean sources upconvert fairly
well to HDTV. NTSC is not so good because
of its limited bandwidth. D-2 and D-3 digital
signals are better than analog because of the
reduced noise. The ideal pictures for this purpose
are those downconverted from HD.
So the best solution of all is to use

HDTV cameras for acquisition

How do I deal with all

Easy. Compared with clean 601 digital

and downconvert to SDTV for

post production prior to up-

" : signals, archive material typically suffers
converting. This also means you

. from problems such as tape noise, film
get continuing value out of your

i gi [ T — grain, poor quality transfer, motion weave

and sometimes the degradation of old age.

Can | downconvert a signal
so that I can do local

production?

Yes. Studio quality baseband HD feeds just
require a suitable downconverter set to the
required aspect ratio. If the source is an ATSC
MPEG bitstream, it's got to be decoded back to
baseband video with the highest possible
quality before downconversion.

www americanradiohistorv com
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UIDE TO HDTV

Can I pass
through

an HDTV
signal

if I'm
not
doing any
local HD
production?

Is it time to transfer my
facility to a 601 type
production at the

very least?

Maybe. 601 isn't HD
and will still require
upconversion, but the
output quality will be much
better than upconversion from
other sources. If your NTSC quality
is good, you could use a high grade Yes. The HDTV signal you pass

decoder and an upconverter to through wifl be MPEG encoded
and provided you don’t modify

output HDTV in the short term. - ' A
it in any way, it’s a cinch.

If it isn’t, you should fix it because
upconversion reveals poor quality

and MPEG encoders don't like noise.

What kind of quality can I expect

my archive material? when I upconvert my
Careful noise reduction and pre- IOCHI production for
processing of these SD signals prior transmission in HD?
to upconversion will tackle each of
these problems and enable you to Best results are from a
maximise the value of your archives. 601 digital source. Then

analog component is the
next best, finally the least
good results come from a
composite NTSC source.
When you have no choice
but to use composite, you will need
the best decoder. With less than
excellent decoding, residual NTSC color
subcarrier can remain in the decoded
video signal. This is then treated as
video by the MPEG encoder, wasting valuable bandwidth.
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THE DEFINITIVE HD RANGE
FROM SNELL & WILCOX

Up and downconversion allows eX|st|ng eqmpment to complete
its life cycle into the HD era.
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m Transmission/Production

s 8aoca
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HD200: Compact HDTV Downconverter
HD2100: HDTV Downconverter Economical solution for dual format studios.
Excellent quality pictures, particularly suitable m General Purpose
for dual SD/HD production.

m Transmission/Production

HD50: HDTV Upconverter HD6000: HDTV Field Rate Converter
Economical analog upconversion. Converts both ways between previous
Ideal for monitoring. 1125 HD formats and US 1080 standard.
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archive programming.
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what kind of compression it used.
When pressed, Crosby said, “We’re
using MPEG-2. The world of digital
video compression is similar for ev-
eryone right now. We’re dealing with

the same issues trading off the number
of channels vs. the image quality for
those channels.”

Crosby went on to indicate that when
it comes to formats, the consumer will

Harris and Lucent form DTV alliance

n Jan. 21, Harris Corporation and
Lucent Technologies announced the
formation of a strategic alliance to pro-
vide digital TV encoding equipment for
broadcasters. The Harris FlexiCoder
(tm) will use MPEG-2 encoding tech-
nology developed by Bell Labs, the
R&D arm of Lucent Technologies.
The FlexiCoder is an expandable,
modular, ATSC-compliant digital vid-
eo and audio compression system. It
will allow flexible, transparent switch-
ing between multiple channels of stan-
dard-definition video or a single chan-
nel of high-definition video, each with
Dolby stereo digital audio. A data in-
put module will accept EIA708 cap-
tioning data and will support an exter-
nal Dolby Digital encoder. All video

modes and formats in the original ATSC
Table 3 will be supported, subject to
ongoing standard-setting issues.

Four SD channels in a single ATSC
transport stream (one TV channel) were
demonstrated, with a target of six HD
programs or one HD program to be
available by NAB ’98. For the target
HD operation, six encoding engines
are combined for increased horsepow-
er. Of the six encoder engines used in
the HD mode, four are required and
two are configured as redundant stand-
bys. For additional reliability, multiple
modules of the same type can be in-
stalled as redundant pairs, with auto-
matic change-over. The modules are
hot-swappable, although redundant
units must already be installed to allow

not decide. It will be up to the broad-
casters. Ultimately, Crosby felt that if
the broadcast industry narrows down
to just a few of the 18 formats, they
would become de-facto formats. B

seamless replacement of a failed unit.

ATSC transport stream outputs are
available in a variety of formats, in-
cluding ATM and SMPTE 310M.
(310M is the new SMPTE standard for
the link between the ATSC encoder and
the 8VSB exciter. It is in the final stages
of standardization.) A unique feature
of the FlexiCoder and 8VSB exciter
combinationis a transport stream frame
synchronizer. This decouples the tim-
ing reference of the transmitter from the
transport stream clock rate, allowing the
transmitter frequency stability to be de-
termined by an external frequency refer-
ence (GPS, WWV, etc.) if desired. ®

Larry Bloomfield is a former chief engineer,
tndustry consultant and author, located in Bend,
OR.
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FCCUpdate

Reallocating TV Channels 60-69

BY HARRY C. MARTIN

n ayear-end action, TV Channels 60-

69 (the 746-806 MHz band) were re-
allocated to other services. Specifically,
24MHz at 764-776 MHz and 794-
806MHz were allocated to the fixed
and mobile services for public safety
use. The remaining 36 MHz at 746-
764MHz and 776-794MHz were allo-
cated to the fixed, mobile and over-the-
air DTV broadcasting services.

A proposal has been issued to develop
rules for the public safety services that
will operate in the Channel 60-69 spec-
trum and includes criteria for protect-
ing analog TV and future DTV stations
against interference.

Channel assignment update

In December, broadcasters responded
to filings by the Association for Maxi-
mum Service Television (MSTV) and the

Association of Local TV Stations (ALTV),
which asked the FCC to revise the DTV
table of channel allotments.

MSTV requested 357 changes to the
table saying they were designed to re-
duce projected adjacent-channel inter-
ference among stations operating on the
DTV channels and alleviate interference
to existing NTSC service and new DTV
service. MSTV changes included 32 ad-
ditional allotments on Channels 60-69.

ALTV addressed the disparity in au-
thorized power between UHF DTV
channels assigned to stations operat-
ing on UHF channels and UHF DTV
channels assigned to stations operat-
ing on VHF channels. ALTV suggested
allowing DTV stations to increase pow-
er to 1,000kW if they use beam-tilt
antennas or other technologies to pre-
vent additional interference.
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Fees for ancillary DTV signals

The FCC plans to impose fees on
stations that use digital spectrum for
non-broadcast services and other uses
that are supplemental to stations’ over-
the-air DTV signals. In an NPR, the
FCC asked what methodology should
be used to determine the fees. The
rationale for imposing fees on ancillary
use of DTV spectrum is that the com-
mission does not wish to provide a
competitive advantage to broadcasters
over wireless licensees who purchased
their spectrum at auctions.

The FCC proposed three alternatives
to calculate the fees: 1) a percentage of
gross revenues, 2) a percentage of net
revenues or 3) a combination of both.®

Harry Martin is an attorney with Fletcher,
Heald ¢& Hildreth, PLC., Rosslyn, VA.
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DTV: Broadcasting or datacasting?

BY LOUIS LIBIN

here are now more opportunities
for broadcasting data and it is the
new catch phrase for those who want
to take advantage of the digital capac-
ity of the new DTV channel. According
to some estimates, the potential reve-
nue from datacasting will ultimately
run a close second to broadcasting rev-
enue. In the beginning of the DTV era,
however, datacasting has an even high-
er potential for stations to earn money
than even broadcasting premier HDTV
programming. To date, there is no con-
clusive research or evidence to prove
the business model of the various data-
casting schemes and plans that broad-
casters are currently evaluating.
The new digital transmission technol-
ogy will allow broadcasters to deliver
high-definition pictures, CD-quality

audio and additionally, data transmis-
sions. The FCC adopted the standard,
leaving open the video formats. This
means that full flexibility is available to
broadcasters for different video for-
mats, all the way from high-definition
pictures to low-resolution images. The
digital broadcaster will be transmitting
only data through its network, leaving
it to make the choice of services to
occupy the almost 20Mb/s. The use of
data broadcasting will allow broad-
casters and others to apply part of the
6MHz channel for other services, and
these uses may prove to be a significant
revenue stream, even at the beginning
of the DTV service.

The DTV system owes much of its
power and flexibility to the packetized
transport technology employed for the

broadcast delivery of the multimedia
service.

Along with packetization, the trans-
port technology provides two other
important functions: multiplexing and
synchronization of the services that
comprise a program. The transport
technology creates a stream of fixed-
length information packets from a va-
riety of elementary bitstreams. Each
packet contains only one type of data:
video, audio or ancillary. Because there
is no fixed mix of packet types, the
transport mechanism can dynamically
allocate the available channel band-
width for complete flexibility. Each
transport packet consists of a four-byte
packet header followed by 184 bytes of
payload. The header includes means
for synchronizing packets and identify-
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ing payload service. The sync byte,
always the first byte of the packet head-
er, contains a fixed, pre-assigned value.
A 13-bit field called the packet identifi-
er, also found in the packet header,
affords a way of multiplexing various
elementary bitstreams. Because the lo-
cation of the packet identifier field is
fixed, packets corresponding to a par-
ticular elementary bitstream are simple
to extract once packet synchronization

has been established. The simplicity of
this approach is extremely significant.

An example of a solution for the mul-
tiplexing/datacasting problem can be
seen with the Philips 4.0+1 DTV com-
pression system. This is a modular sys-
tem, capable of flexible designs. A sta-
tion may choose to transmit four SDTV
signals in one ATSC datastream. HDTV
programming may be added by using
an HDTV encoder. External data sourc-

es can be inserted, even replacing an
SDTV source. One of the primary pur-
poses for this device is an STL replace-
ment, toallow the NTSCand the HDTV
or multiple DTV channels to be multi-
plexed together for transmission on a
single channel. This is but an example
of the types of equipment we will see in
the coming months and years. u

Louis Libin is a broadcast consultant in New

York and Washington.
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Expert's Corner/Vendor Views
Planning for DTV

ithin any facility, there are infrastructure issues that once implemented are difficult to change. As stations move toward
DTV broadcasts, these infrastructure issues must be revisited. BE contacted two readers and two vendors and posed
the following questions:

1) What type of infrastructure would you recommend stations build if they have to convert within the
next two years? Is a mezzanine approach adequate today, how about for tomorrow?
2) What if stations don’t bave to convert until five years from now? Would the answer be different?

Group perspective:

All of our stations are in the 30+ tier and do not need
to convert until the end of the FCC’s timetable.
Therefore, we will be doing only minimal conversion
" over the next two years. Our facilities consist of a
= 1 composite analog infrastructure, however, within

e 7 that infrastructure are other formats, made necessary
- o
by color-under and component tape equipment and

" RGB-based graphics systems. These signals are con-
Charlie Goode, vice e L. T £ (anal ite)
president of engi. verted to the house format (analog composite) as
neering, Smith needed, and we expect conversion to the house
Broadcasting, St.

Petersburg, FL.

Scott G. Griffin, principal
and director of engineer-
ing, The Systems Group,
Hoboken, NJ.

System integrator perspective:
The choice of infrastructure
needed to support DTV program-
ming is primarily a business deci-
sion. It is based more on a station’s
market competition, network af-
filiations, fiscal capacity and pro-
gramming content than on a sub-
jectively chosen transmission or
production standard. The mezza-
nine approach of a 270Mb/s rout-
ing and distribution scheme, with
upconversion and “mole”-aided
bitstream splicing for network
insertion, is the most cost-effec-
tive approach for most stations
that need to convert within two
years. Once transmitting in DTV,
a close monitoring of the compe-
tition, and an assessment of the
actual financial impact of the new
technology will lend clarity to a
prudent next step, whether it be
further technological upgrade or
expanded programming. ]

format to remain a staple of our operations. What
will change will be the house format.

Facility upgrades and purchases are made with an eye toward a serial
digital infrastructure. For example, we are no longer installing 8281
cabling. Wiring is being done with true 75} connectors and cabling that
supports data rates in excess of 270Mb/s. Fiber is not used unless it is
required. Routing switcher frames compatible with serial digital are used,
but are being configured with analog crosspoints. As our complement of
serial digital equipment grows, so too will the router crosspoints to
support it. As our existing cameras are replaced, we are providing them
with switchable aspect ratio cameras. In this manner, we hope to preserve
our current investment and extend the equipment’s useable lifetime.

The concept of local pass-through of network signals is unworkable. Local
branding, EAS and local commercial insertion are all required in our current
and future operations. A mezzanine level of some type might be support-
able, but our anticipation is that incoming and locally produced signals will
be converted to a serial digital house format and handled accordingly. We
do not expect to support a high-definition infrastructure, but rather to
upconvert standard-definition as needed. It does not make economic sense to
invest $4 or $5 million in a station that is only worth $4 or $5 million. =
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r I Yhe era of DTV has arrived. A gigantic private sector
undertaking has finally forged its way through a long
and sometimes difficult process to shape the new

American broadcasting landscape. Television is about to

change dramatically, and it will change for the better.

All facets of the gigantic television “food chain” are
already being touched. From program origination through
post-production, distribution, and traversal of the broadcast
network infrastructure, to the local station’s final program
preparation and—finally—transmission to the home, the new
DTV agenda is affecting every element of the television sys-
tem. And, it is affecting the system in ways we would not
have dreamed of only a short five years ago.

The DTV agenda of the United States encompasses a
new freedom never before known through all of the decades
of analog NTSC transmission. DTV can be a digital HDTV
(high-definition television) service, or it can be a digital SDTV
(standard-definition television) multichannel service. Perhaps
most important, it can be any combination of these two. In
other words, broadcasters have been assigned a new and sepa-
rate 6 MHz RF channel through which they can transmit a
single channel of HDTYV, or multiple channels of SDTV, or
any combination of these two services—throughout differ-
ent portions of a given day or night. The “payload” carried
by the mandated digital transmission standard has been ef-
fectively deregulated.

It is probably true to say that the new freedom broad-
casters now have, in terms of the DTV service that they might
ultimately offer, is presently a cause for some confusion and
anxiety. The difficult decision of how to start the service,
and then how to evolve it to a successful new broadcast busi-
ness, confronts every broadcaster.

The leading edge of this total television system, namely,
the camera or camcorder that originates the DTV pictures
and sound, will play a major role in the system that follows.
Just the decision of whether to start with digital HDTV, or
one, two, three or more widescreen or 4:3 digital SDTV ser-
vices, poses a basic question as to the appropriate camcorders
for the news crews, the cameras for the news studio, and cam-
eras for a production studio or mobile outside broadcast (OB)
truck.

In this Technical Brief, Sony will examine the central
technical issues confronting the producer and broadcaster
when acquiring the program origination equipment that will
support their first venture into an embryonic DTV service,
while facilitating further flexible migration. What is unique
about this DTV era is that different broadcasters may elect to
pursue quite different migration strategies to their final ser-
vice. This poses special challenges to the studio/OB camera
manufacturer. Sony’s design strategies underlying the new
BVP-900/950 digital SDTV studio/OB cameras and the new
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HDC-700/750 high-definition cameras will be outlined as
contemporary solutions to these challenges.

DTV Requirements in Studio Camera Systems

What are the key requisites for acquisition systems support-
ing program origination in this looming era of DTV? What
are the essential technical imperatives, in contrast with those
of the former analog-only NTSC period? There are four such
requirements, given below:

B Aspect ratio management. The need to service both
the standard 4:3 aspect ratio and the new 16:9 widescreen
image format introduces the most difficult challenge of
all for the program originator. Aspect ratio conversion
entails difficult choices in terms of preserving or
discarding precious picture content.

B Highest picture quality. In anticipation of DTV, an
entirely new yardstick of picture quality will soon be
appearing in the living room. This will be propelled by a
plethora of new digital delivery media that bring MPEG-
2 digital component video directly into the home.

B Highest signal/noise performance. There is now an
entirely new industry need for the very lowest in picture
source noise. Noise is the enemy of compression.
Television program masters will henceforth be subjected
to increasingly frequent digital compression in order to
service distribution via DTV broadcasting, digital
satellite and cable, and digital packaged media ranging
from CD-ROM to DVD. A formerly benign noise
interference (in the analog NTSC context) can, in an era
of heavy digital compression, be easily translated into
new and disturbing picture artifacts.

B System flexibility. The diversity of services that any
given broadcaster may ultimately deliver, coupled with
the still unclear migration to a full widescreen DTV
operation (while still maintaining an ongoing standard
4:3 analog NTSC service for some years), augur for
particular care in the choice of program origination
equipment that is suitably flexible.

The implications of each of these issues are complex, and
need to be carefully evaluated against the contemporary tech-
nologies available to camera equipment manufacturers. In
particular, the ability to deliver full HDTV and a choice of
either the 4801 or 480P SDTV formats will become more
important.




Section I: Camera Technology for SDTV

DTV and SDTV are both usually distinguished from

current analog NTSC by their aspect ratio. HDTV is
always presented in a widescreen 16:9 aspect ratio, compared
to the standard 4:3 of NTSC. SDTYV, on the other hand, while
expected to be largely 16:9 widescreen, can also be standard
4:3.

As shown in Figure 1, the very essence of the fu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>