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WRAL-TV Raleigh, NC.— The Nation’s
First Daily HDTV Local News Broadcasts

S @w

A pioneer in HDTV broadcast technology,
WRAL-TV was the first USA station to broadcast
an HDTV signal in 1996 and is the country’s first
news operation to present HD local news on a
continuous basis. The station is committed to
delivering the highest quality signal to its viewer
audience. Their audio board? A WHEATSTONE
TV-80 SERIES LIVE TELEVISION CONSOLE.

“Qur operators were given ample opportunity
to evaluate different conscles,” says Craig Turner,
chief engineer at WRAL. After an extensive
assessment of competitive products “they found
the TV-80 easy to operate, with a convenient
design that includes all the features necessary to
achieve CD-quality audio”

WRAL is at the forefront of television broad-
cast technologies. YOUR station could be too;
contact WHEATSTONE for the best in TV audio!

TV-80

www. wheatstonmne.com
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Harris Offers You More

MORE
POWER

IVIORE
EFFICIENCY

MORE
Up TIME

Harris transmittefs give you

more ways to start and complete
your transition ta digital TV. So
regardless of the path you take,
Harris has the right solutions for
your journey. Plus, Harris has
more trained, experienced service
people than anyone else in

broadcasting. Which means

more peace-of-mind tocay

and tomorrow.

More Value. No one delivers higher reliability,
legendary 24/7 service, enhanced operating
efficiency and greater long-term capability.

In short, there is no better value than TV

transmitters from Harris.

More Confidence. Harris leads the industry
in digital broadcasting. And because Harris

builds every transmitter with the future in mind,
the system you buy today will serve you well for

years to come.

There’s much more to the Harris value story, of
course. So contact your Harris representative

today for all the facts.

next level solutions
SERVICE

SYSTEMS
AUTOMATION

TRANSMISSION

www.broadcast harris.cam j
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52 GRraPHICS TECHNOLOGY FOR REMOTE
BROADCASTING

By Jim Boston
The technology behind television remote broadcasting is
quite elaborate in both ingenuity and cost.

58 CenTrALCASTING: No BeneraT WiTH-

ouT Risk

By John Luff

The effects of falling revenue and rising costs have tipped
the scale towards increased need for automation.

19 A Broancasters’ Guine To PSIP

By Jerry Whitaker
Survey helps recognize need for more education regard-
ing transmission of PSIP information.

Download
U Casting For DTV Business MobeLs

FCC Update

20 Use or DicitaL FREQUENCIES FOR ANALOG
OPERATIONS

Business Models
21 PPV/VOD

DicitaL HanDBOOK

pineering
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BoadcastEnuineeting

Graphics for Remotes 4

Transition to Digital
26 Unperstanping ComposiTeE ANALOG VIDEO

Computers and Networks

Compression, COMPUTERS AND NETWORKS

Production Clips
38 Aupio For Post: Frame RATE

ON THE COVER:
The NMT HD-2 mobile
production truck
broadcasting a profes-
sional football game
from the Qakland
Coliseum. The HD truck
was designed and
integrated by Sony
Systems Integration
Center, San Jose, CA.
Photo courtesy of Sony
SIC. Concept: John
Benson and Deborah
Rice

{(continued on page 6)
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The right partner makes all the difference.

Panasonic: The Olympic Games’ Broadcast Technology Partner.

Gold medal-winning performances require the right partner.
As the supplier of leading-edge digital video equipment to host
broadcasters for the past four Olympic Games, Panasonic has
proven itself a reliable and trusted technology partner. From the
skin-drenching humidity of Atlanta to the bone-chilling cold of
Nagano, Panasonic DVCPRO systems have flawlessly captured
the spellbinding imagery of Olympic sport and pageantry.

At the heart of the Salt Lake Games is Panasonic’s 50Mbps
DVCPRO50 format, the official recording format. With its full
bandwidth, 4:2:2 sampled, studio-quality video and multi-channel,
uncompressed audio facilities, DVCPRO50 will preserve the breath-

WL PR Es]

taking performances of this year's
Games for future generations to enjoy.

To acquire your piece of Olympic Winter Games history-the
actual equipment used in the production of these Games-visit
us at www.panasonic.cam/olympicseries. And to learn more
about the DYCPRO family’s superb technical and operational
benefits, visit www.panasonic.com/broadcast.

Panasonic

Official Partner of the
XIX Olympic Winter Games

7"

SALT LAKE 2002

TM ©1997 SLOC
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New Probucts
& ReviEws

Applied Technolonies
Snett & Wicox's System HD

MiranDA: NETwoRKkING THE NETWORK
VCI's STAR I+ Trarric SYSTEM FOR

CENTRALCASTING

Technology in Transition
News Epiming: Cur ... AND PASTE?

New Products

Sony’s DRES777, pLus 0THER NEW PRODUCTS

DEPARTMENTS

EpiToriAL
Reaper FeepBAck
CLASSIFIEDS

91 AbverTiSERs INDEX

EOM

Name and date this VIR.
Called a "Videocorder” it
claimed "electronic editing”
complete with the ability to
“tape your material from
other tapes, or off the air, or
live camera and insert them
into your pre-corded tapes
with perfect synchroniza-
tion.” Correct entries will be
eligible for a drawing of the
new Broadcast Engineeringt- |
shirts. Enter by e-mail. Title
your entry "Freezeframe-
January” in the subject field
and send it to:
hdick@primediabusiness.com.
Correct answers received by
Feb. 17, 2002, are eligible to
win,
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Dolby Digital 5.1 surround sound perfectly completes DTV and HDTV broadeasts. For a small investment
in your audio, you get a big payoff: the same dynamic, all-encompassing, surround sound programming
your audience already experiences on DVDs, at the cinema, and from premium DBS and cable services.

Qutfit your station now with the capability to transmit

Dolby Digital 5.1 surround sound—the final piece for your www.dolby.com/DTVaudio
DTV programs. For more information on our products and DU D Olby
technologies, including our Equipping for Surround Sound

brochure, please visit our website. BREAKING SOUND BARRIERS

Dolby Laboratories, Inc. ¢ 100 Potrero Avenue ¢ San Francisco. CA 94103-4813 « Telephone 435-558-0200 ¢ Fax 415-863-1373
Wootton Bassett » Wiltshire SN4 8QJ England » Telephone (44) 1793-842100 « Fax (44) 1793-842101 « www.dolby.com

Dolby and the double-D symbol are registered trademarks of Dolby Laboratories. © 2001 Dolby Laboratories. [ne. 801/14021



The Neww

Broadcast Engineering

otice anything different about Broadcast
Engineering? We've changed.

It’s with a lot of pride and enthusiasm
that we present the newly designed Broadcast Engi-
neering magazine. The staff has spent the last six
months working with leading magazine design firm
Alpanian Design Group to develop the best looking
and most readable magazine possible. We reviewed the
latest research in reader needs and preferences for

magazine look and feel. Then, led by Alan Alpanian
and his staft, we set about developing a completely new
look and feel that we believe is both unique and easier
to read. The new format is more open, more colorful
and easier on the eye.

Our goal was to improve the presentation, while
keeping the award-winning contents that keep read-
ers coming back. We’ve kept the knowledgeable au-
thors that have made Broadcast Engineering the Jour-
nal of Digital Television. Inside, you'll still find the work
of Brad Gilmer, Michael Robin, Don Markley, John
Luff, Paul McGoldrick and Harry Martin. Plus, we've
added a new technical writer, well-known and respected
industry guru, Craig Birkmaier. Craig will be focusing
his research and writing on several new topics designed

to help you better understand the application of tech-
nology to business.

We've also developed a new column, Download, to
look at a different technology each month. You’ll learn
how the technology applies to your business and what
it takes to implement it. This will be a “heads-up” look
at developing applications that broadcasters and con-
tent developers are just now beginning to implement.
You'll learn what you can to do to bring their success
to your facility.

We've also made corresponding changes to our Web
site. Perhaps most beneficial to readers is the online clas-
sified ad section. Need a job, or want to post a job? See
our Web site, www.broadcastengineering.com, for help.

Over the last year, most of you have asked, “Will the
industry survive; will business get better?” You bet it
will! As evidence, a recent report commissioned by the
NAB and MSTV estimates that DTV set penetration
could reach 75.5 percent by 2006 if all new sets sold
after Jan. 1, 2004, had DTV tuners. And HDTV is in-
creasingly popular. Just visit your local electronics store
and watch people plunk down their credit cards for
large-screen, HD-capable sets. Indeed, this editor has
committed to HDTV with the purchase of his own
set. And as soon as my local stations begin HD trans-
missions, I'll be there with a tuner.

HD Olympic coverage will be provided on NBC and
on HDNet on a delayed basis. Millions will now have
an opportunity to view the Olympics in HD. When
viewers see HD in their friends’ homes and at the lo-
cal electronics stores — they’ll want it! And we want
you to share in the building excitement.

Over the next year, Broadcast Engineering will be bring-
ing you many exciting articles — all designed to help you
and your facility be more successful. From implement-
ing HD to datacasting to interactive TV, the answers lie
in the upcoming pages of Broadcast Engineering.

editorial director

Send comments to; @ direct: editor@primediabusiness.com ® Web site: www.hradcastenuineerinu.uum
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Get a grip with simple switching solutions

Powerful, sleek and reliable. Miranda'‘s Network Series Routing Switchers offer cost effective compact

packages in a complete range of analog, digital, audio, video, HD and telecom routing switchers.

So compact, they can easily be mounted in the rear of a rack, reducing used rack space to zero.

Easy installation and maintenance free, Network Series Routing Switchers are available in sizes of 16x2
up to 128x2, 8x8, 16x16, 32x32 and 64x64. Switch today for the flexibility you want in the size you need.

www.miranda.com/network

Miranda Technologies Inc. tel.: 514.333.1772, ussales@miranda.com Miranda Europe: eurosales@miranda.com Miranda Asia: asiasales@miranda.com TH I N K PU RPLE




BC'NEWS ELECTORAL VOTE

SGl in Centralcasting

Nawsflash! SGI led the centralcasting revolution—even before
the term “centralcasting® was coined. It's a well-known fact that
SGI® graphics workstations are a respected staple in broadcast
weather graphics, virtual sets and content creation. It's a less
well-known fact that SGI Media Server~ systems are powering
centralcasting operatians in broadcast, and cable networks. Add
the huge number of SGI° Qrigin® family servers used to cache
and store media on the Intermnet or stream media in vides-on-
demand deployments and a different picture of SGI* salutions
begins to unfold.

Qpen Standards and Interoperability

The revolutionary SGI Distribute Data, View Video
approach to video serving, adapted by European centralized
broadcasters, is a key enabler 1o implementing the centralcast-
ing models currently being proposed throughout North America.
The flexible and scalable SGI approach applies open-system
design to a variety of centralcasting models. SGI Media Server
for broadcast interfaces with pepular automation, news automa-
tien, and news services applications. A host of powerful SGI
partner products can also be integrated for browsing, editing,
transcoding, caching, streaming, digital asset management,
and archiving.

The SGI Media Server for broadcast is at the
center of some highly efficient centralcasting
infrastructures already implemented in Europe.
These customers see great performance advantages in the
cembination of video serving and TP (total performance) stor-
age technology from SGl.

SGI Media Server for Broadcast

Propristary systems are very good at doing what they are
supposed to do. That's the problem. The rules and your needs
change and closed systems can't keep up. Unlike other media
servers on the market, the SGi system is based on Origin fami-
ly servers and the industry’s most robust UNIX® opsrating sys-
tem, IRIX®. And its operation is based on open standards for
video, data networking, file transfer, and storage. Format agility
is key to SGI Media Server for broadcast which supports the
most popular broadcast digital formats—MPEG -2 (GXF and

M XFfile formats), DVCFRO, and uncompressed. For moving
video within or between facilities, the SGI Media Server for
broadeast manages video as data and distributes files at faster
than real-time rates over data networks. It is a powerful and
versatile solution for mission-critical applications including
acquisition, play to air, commercial insertion, serving digital news
editing systems, and distribution between and within facilities.

SG/® Media Commerce™ Solutions
Create » Manage = Deliver = Transact

Digital Asset Management

and Centralcasting

A centralcasting model generates a need for asset manage-
ment. The layer of the centralcasting architecture above media
servers is the asset management scftware that contrals the
transfer and archive of video files. 3GI® StudioCentral™ Library
is a digital asset management infrastructure that is globally
scalable and built on open standards.

The SGI approach is that asset management and broadcast
serving must work hand-in—hand: This is why SGI StudioCentral
Library 3.0 integrates with Media Server for broadcast and tape
robotics for backup and archives. StudioCentral is engineered
to seamlessly scale to global, usage and harness the content-
sharing power of fast wide area networks. Media Server for
broadcast, StudioCenttal, and SGI* Total Performance storage
products provide the structural framework for other third-party
applications.

Scalable Serving and File Sharing

Regardless of the distance, moving video over data networks
with highly scalable Origin family servers preserves the quali-
ty of the content. Data is identical from where it left to where
it arrives. But, even more important, the speed of the transfer
is a business decision that can be controlled by you instead
of the server manufacturer because SGI has the largest
variety of network interfaces available. The Origin series
provides unparalleled sustained throughput for high-speed
support of the latest networking protocols. With their superior
scalable processors, storage, I/O network connectivity, high-
bandwidth, and efficient resource distribution, Origin family
servers are performance leaders—the most modular in the
industry.

Total Performance Storage

SGI Total Performance 9400 (TP9400) storage arrays enablg
customers to solve large, complex content management
challenges with standard or customized solutions designed
for reliability and throughput. The 2Gb SGI TP9400 siorage
system with the SGI®* CXFS™ clustered file system serves as
a broadcast SAN uniguely enabling heterogeneous, simulta-
neous and faster-than-real-time shared file access between
multiple hosts for applications such as direct server editing
while simultaneously protecting bandwidth for critical broad-
cast applications. CXFS software with an SGI TP9400 SAN
provides faster time to content creation and distribution by
enabling users to share the same video over fast data
connections, avoiding the need te move or copy data during
each step of the workflow process

SG! Worldwide, Corporate Headquarters, 1600 Amphitheatre Pkwy., Mountain View, CA 94943, USA

2002 S#icon Graphics, Inc. Alt nghts reserved, Specifications subject to change without notice. Silicon Sraphics, SG4, Origin, IRIX, and the SGi logo are registered trademarks ard Media Commerce, S@ Media Server, CXFS, and XFS are ademarks of Silicon
Grmhizs, . UNIX 1s a registered trademark of The Dpen Grup in the U.S and other countries. Al cther trademarks mentioned herein are the property of their respective owners.



SVERIGES TELEVISION (SVT) of Sweden transitioned to
all-digital production with 34 SGI Media Servers for Broad-
cast and an SGI Origin 3400 system, mowing all of its news,
sports, and current events programming units into a new, all-
digital facility in Stockholm supported by the SGI infrastructure.
"Sveriges Television is very pleased to have launched a
new digital production system based on Internet technology.
The new system was put to a test during the extreme news
situation the first week of operation in eadly September,
and came through without failures," said Niklas Krantz,
project manager for SVT. “The networked system, where
playout is done from seven SGI Origin 200 Media Servers,
ingest from three 4-channel SGI Media Servers and file
transfers directed through an SGI Origin 3400, covers the
whole of Sweden: 10 news rooms in Stockholm and 10
regional news rooms around Sweden, connected on a net-
work for faster than real-time transfers of video files. We
have been able to do more than we ever thought possible
with SGI Media Server."

THE WEATHER CHANNEL relies on two SGI Origin 2000
servers, and more than 50 Silicon Graphics O2 high-per-
formance graphics visualization systems to deliver weather
information to cable head-ends throughout the U.S. Over
2,000 SGI media servers receive the centralcast localized
weather information and play to air under central control.
SGI systems also enable the Weather Channel to broadcast
local weather forecasts to over 10,000 different locations.
"The Weather Channel uses SGI visual workstations to
process, store and distribute weather imagery to cable sys-
tems throughout the United States,” said Raymond Ban,
executive vice president for meteorological affairs and oper-
ations, The Weather Channel. "Thanks to SGI technology,
The Weather Channel is able to bring viewers the newest
graphics and most accurate, up-to-the-minute forecasts.”

FRANCE TELEVISION PUBLICITE, the advertising produc-
tion subsidiary of national broadcaster France Télévision,
converted last year to all-digital ad inserlion using SGI Origin
servers for their public service networks {France 2, France 3
and La Cinquieme) and six cable TV stations.

“La Cinquieme broadcasts clips in MPEG-2 formats, which
are transferred from a central production t¢ the remote
transmission facilty then served directly from the SGI Media
Server for Broadcast," says Christophe Scherer, France
Télévision Publicité's IT director. “It not only saves consider-
able editing time, but also enables us to react rapidly to any
last-minute changes before on-air broadcast."

Phone: 1-800-800-SGI1 WWNw.sgi.com




ATSC Table 3

Michael Robin:

I enjoy reading your articles. In your
column Getting from 4:3 to 16:9 on
the Broadcast Engineering Web site,
you did make one (to some people)
faux pas. There is no 720 horizontal
format in Table 3 in the ATSC stan-
dard.

JoHN GouiTsis
MississauGA, ONTARIO, CANADA

Michael Robin responds:

I have several comments as follows:

1) Format conversions from 4:3
SDTV to 16:9 HDTV use sig-
nal sources as specified by the
ITU-R BT.601 Recommenda-
tion with a 4:2:2 sampling strat-
egy. Table 1 of the ATSC A53
lists this standard as well as two
HDTYV standards and refers to
them as “Standardized Video
Input Formats.”

2) The“601”signals using the 4:2:2
sampling strategy have an active
luminance sampling grid of 720
pixels by 483 lines. While the 720
sample structure is slightly ad-
hered to, some signals may
change the active number of
lines to slightly different values.
In my example, I used the
720x480 source format.

3) The change from 720 horizon-
tal pixels to 704 occurs in the
ATSC compressor. Table 3 of the
ATSC A53 lists the allowed com-
pression formats. The ATSC
document does not explain why
720 is changed to 704 in the
compressor. Interestingly, the
ATSC A63 version intended for
countries using the 625/50 scan-
ning format specifies 720 pixels
instead of 704. So, this is another
ATSC item needing revision.

12

In response to the Could Dead Birds
Delay DTV? editorial, Broadcast En-
gineering writer and consultant Don
Markley reports:

A few years ago, I had the occasion to
testify at a zoning hearing for a new
2000-foot tower north of Des Moines,
IA, the third in an existing antenna farm.

Some of the protestors to the new
tower presented a paper that had been
prepared by either Iowa State or the
University of Iowa showing the results
of a two-year study of the dead birds
around the tower. The protesters used
the research to argue that any new
structure would simply kill more birds
and should not be allowed.

Upon studying the report, we found
that none of the dead birds discovered
around the towers were on the endan-
gered species list or even presented a
concern about their populations. In
fact, many of the birds the protesters
were concerned about were on the U.S,
Department of Agriculture’s listing of
birds that are considered to be common
pests and disease carriers.

We argued that the tower, therefore,
provided a valuable public service in
reducing the population of those un-
desirable pests without killing any en-
dangered or concerned species.

While the zoning commission didn’t
buy our argument as to the public ser-
vice provided by the tower, they also
didn’t consider the bird kill to be objec-
tionable and approved the tower.

broadcastengineering.com

Is cable preventing HDTV?

Since August of this year, | have been
ona list of people waiting for HD boxes
from Time Warner cable (located in a
large mid-United States city). As of two
weeks ago, I was number 492 on a list
of 700 or so local people who are also
waiting on HD set-top boxes from the
cable company. The customer service
rep I talked to had no idea how much
longer I might have to wait.

This is an improvement over when [
first put my name on that list. Then, the
customer service rep at the Time Warner
office couldn’t (or wouldn’t) even tell me
how long it might take or how many
people were ahead of me. In fact, she
seemed to want me to stop asking ques-
tions and leave as soon as possible.

This time when I called, they had a
partial answer for the delay, “They’re
made by hand.”

Aside from the question of hand
construction, this seems like a strange
way to do business, especially with this
kind of demand. If there are 700
people on the list for an HD STB that
will cost them an extra $10 per month
into eternity, that amounts to a mini-
mum of $84,000 per year for the cable
company. All that money is sitting on
the table right now! And, that doesn’t
take into account the many potential
subscribers who may have gotten dis-
couraged and went to DirecTV.

The slow penetration of HDTV is of-
ten rightfully blamed on the broadcast-
ers’ lack of HD content. But, with major
cable companies like Time Warner as the
gateway to these programs, it seems
hypocritical for the cable industry to
claim that it can’t (won’t) make HD STBs
available to the customers who've been
waiting months to get them.

SBE CertiFiED BROADCAST TELEVISION
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NAME WITHHELD ON REQUEST
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\_¥  GRASS VALLEY GROUP

When you dive into an
uncertain future,
make sure you do it
from a secure platform.

Changing delivery systems. Proliferating standards. Complex asset management. These are just a few of the rapidly emerging
demands that can sink most video servers. Good thing the Profile® XP Media Platform does so much more than traditional video
servers. The Profile XP features an advanced architecture capable of handling formats from SD and HD to the Internet, for the
ultimate in future-proof digicasting.

Take, for example, the new PVS1100. A member of the Profile XP family that's optimized for demanding production
applications like news and sports. It offers superior performance in either a distributed, or networked environment. Insulating
you from “you guessed it” future changes. Plus, it gives you the world's best off-speed play technology, as well as tight
integration with our Digital News Production Solution and major third party applications. Standing behind all this is the Profile
XP’s built-in redundancies that have zero tolerance for failure. And the Grass Valley Group service team. They're always ready
to help with your transition to digicasting. Is it any wonder that more broadcasters and video professionals in more places
throughout the world rely on the Grass Valley Group to produce, manage and deliver media content? Come on in, the future
feels great. . 2| A WI

2001 Grass Vattey Group, Inc Profile is a registered trademerk of the Grass Valley Group, Inc



Casting for DTV

BY CRAIG BIRKMAIER
' s data the big fish that

&
| got away?

"85 Two years ago data broadcasting
was catching the enthusiastic interest of
broadcasters looking for additional rev-
enue streams from their investments in
the DTV transition. Everyone was cast-
ing their bait into the DTV stream.

Today, a business plan that will turn
data broadcasting into a viable busi-
ness remains clusive.

Questions about modulation and

gress. This despite the fact that ancil-
lary services were authorized by the
1996 Telecommunications Act.

Questions about the allocation of bits
for these new services have been raised
by the broadcast networks, apparently
concerned about the impact on the de-
livered quality of HDTV programming
and/or the ability to entice affiliates to
carry network data services.

And the question of how to deploy a
sufficient quantity of data-broadcast-

Action on the Internet has shifted to business-to-

reception have cast doubt on the vi-
ability of DTV broadcasting to push
IP data and digital media content to
the masses.

Questions about the use of the DTV
channel to compete with other broad-
band services have been raised by Con-

November 2000

Broadband
12%

Broadband growth = 90%
Internet growth = 11%

SOURCE: Nielsen/NetRatings
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~ husiness applications.

capable receivers to enable a viable
business remains unanswered.
Today, the only platform that exists
for data broadcasting is a PC, to which
one must add a DTV receiver board
that costs between $300 and $500. Ex-
ternal receivers that interface with a PC

November 2001

Broadband
20%

Internet universe 105.5M

www.nielsen.com J

competition?

Congressional subcommittees of
the Justice and Commerce
committees held hearings about the
proposed merger of DirecTV and
Dish Networks on Dec. 4, 2001. As il
to demonstrate just how confusing
these issues are, at these hearings,
most Congressmen took positions
for or against the proposed DBS
merger, but thev did not divide
down patty lines, or along rurai/
urban lines.
The fundamental question is who's
compzting with whom? 1
If the merger is viewed from the
narrow perspective that DirecTV
competes only with DISH Net-
works, it seems clear that the
merger would be denied. But DISH
and QireeTV argued that the real
competitor is cable, and that they
need ecanomies of scale to
compete more effectively.
A key factor in the debate is _
carriage of local broadcast signals
- via the DBS services. Since
DirecTV and DISH are competing
for the largest markets, where they
can rzach more potential sub-
scribers, they duplicate the local
signals they carry. New spot beam
satelltes are on the way that will
make it possible to carry more
local broadcast channels, but
there wauld be better synergy if
the competing DBS services did
not need to duplicate both local
channels and the 100 to 200
national channels they deliver
today. At the hearings they
promised to deliver all local signals
to 100 markets, including at least
one TV market in every state. jf

broadcastengineering.com
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TAKE THE MAXELL

CHALLENGE

SEE WHY NO RECORDABLE MEDIA
OUTPERFORMS MAXELL

BILL THOMPSON MARK SMIRNOFF
Crawford Communications, Inc. Modern VideoFilm

STEVE WILD RANDALL PARIS DARK
Grace & Wild, Inc. HD Vision

Join industry leaders such as Bill Thompson of Crawford Communications, Inc.,
Mark Smirnoff of Modern Videofilm, Steve Wild of Grace & Wild, Inc., and Randall Dark of HD Vision.
Find out for yourself what they already know — that no other recordable media outperforms Maxell.

When it comes to outstanding quality, reliability and customer service, Maxell is at the forefront of

the industry. No other tape has a better signal-to-noise ratio, better picture clarity & longer life.
We guarantee it.

maxell

PROFESSIONAL

© 2001 Maxell Corporation of America.

To learn more about Maxell Professional Media, call 1.800.533.2836 or visit our website at maxellpromedia.com.



via USB or Firewire have not been de-
veloped for ATSC.

The collapse of the dotcoms, not to
mention the downturn in television ad
revenues, didi’t help. Geocast was un-
able to line up additional funding and
pulled the plug March 1, 2001. iBlast
managed to secure additional funding,
and is now testing the first of more
than a dozen proposed services in Los

Angeles. DTVPlus, a joint venture with
WRAL-DT, recently launched TotalCast,
the first regularly scheduled data broad-
cast service, in Raleigh/Durham, NC.
Dotcast is working with Disney to de-
velop a system that will use both analog
and digital broadcasts to deliver movies
to local cache storage for consumption
on demand. Meanwhile, SpectraRep
has focused on business-to-business

- |

“lemetrics TM-CTS Curved Trolley
System turns a new corner in versa

tility, performance and price. With low
profile aluminum curved and straight
tracks that can he easily mounted on
lighting truss, the ceiling or shelf. A
precision engincered trolley with
smooth and quict operation that can
be configured for single coax cable con
nection and high-speed operation. Plus
pan, tilt, zoom and focus capability.

The TM-CTS also integrates with
Telemetrics complete line of control
panels, software, receivers and acces
sories to meet virtually any camera
robotics application. Add some new
moves toyour productions with
Telemetrics
pany with all the right moves.

Telemelrics Inc.
CAMERA ROBOTICS SYSTEMS

6 Leighton Place, Mahwah, NJ 07430

201-848-9818 «Fax 201-848-9819
www.telemetricsinc.com

the camera robotics cony
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DTVPlus and WRAL-DT recently
launched a datacasting service to
transmit broadband content such as

the game shown above directly to
personal computers.

applications using encrypted DTV
broadcasts.

The PC remains at the center of the
datacasting pond, largely because of the
rapid proliferation of new forms of digi-
tal media based upon the Internet’s
TCP/IP packet data standards. The pro-
grammable nature of the PC enables en-
trepreneurs and early adopters to test the
waters of this new medium in hopes of
landing the killer app that will drive
DTV into millions of homes.

To address this opportunity, a wide
range of companies, with technologies
relevant to the development of the
markets for datacasting, have formed
the PC DTV Promoters Group. Mem-
ber companies offer technology or ser-
vices that enable PC users to receive
digitally broadcast signals from terres-
trial stations, cable services or satellite
providers. Products include DTV re-
ceiver cards, HDTV software decod-
ers and data broadcasting services.

Business models for
datacasting

Despite the lack of success with
datacasting to date, there are those
who are still optimistic.

Pete Lude;, vice president of broad-cast
engineering for iBlast, is one. Lude’ be-
lieves that the current DTV transmis-
sion standard is solid enough to build a
viable datacasting service upon. “High-
speed cable and DSL data services can’t
reach everyone today. We can reach
more potential customers than cable or
DSL in most markets.” iBlast counts
among its affiliates 255 TV stations in
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Television Test
Receivers
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o Model 53[4.5 .. 1000 MHz, -72 ... +20 dBm]
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o Simultaneous Decoding & Measurement
e SMPTE 310 Sernial Output
e 6 MHz SAW Filter

Measurements: Displays:
o Level e Ghost Pattern
« Pilot Value e Frequency Response

Constellation D'agram
Amplitude/Phase Response
Spectrum Display

o Carrier Frequency
e BER, SNR, MER, EVM
FCC Shoulder

COMPLETE PRODUCT INFORMATION:
“SEARCH EFA” ON OUR INTERNET SITE.

http://www.rohde-schwarz.com
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Once
again
Anton/Bauer

will be the Battery
and Charg’er of
choice for Olympic
: broadcasters...

.iL:'l Anton/Bauer \viH lve
available on site

Fe]n‘uary 4" to
F‘e])ruary 26" 2002,

2
a4 Supporl leam
available 24/7

=
(= Contact us at
203-521-1397

-
W Service, loaners, rentals,
and sales of equipment
available

riifqn Check us out at

= . .
woh- A Email questions or
equipment needs lo:

Olvmupics(@

3 ¢

1\nt0n/]3aucr, Inc.
14 Progress Drive

Shelton CT 00484
203-929-1100

www.an{onba ter.cont

_fownieat

156 markets.

Still, Lude’ concedes that the real
question is “What is the business
model?” Hoping to answer that
question, iBlast is testing a PC-
centric new service called
Powercast to deliver news, enter-
tainment, movie trailers and pro-
gram reviews, with content being
provided by iBlast investors.

In Raleigh/Durham, WRAL-DT
recently began deployment of the
TotalCast service in collaboration
with DTVPlus and AccessDTV.
The service broadcasts broad-
band content including video on
demand and local programming
directly to personal computers

DOWNLOAD
URLs

PC DTV Promoters Group
vww.pcdtv.org/
Datacasting companies/services
dotcast
www.dotcast.com/htdocs/
home.htm
DTV2lus
www.dtvplus.com/
iBlast
www.iblast.com/
SpectraRep
waw.spectrarep.com/
TctalCast
totalcast.dtvplus.com/
TV+internet
www.tvplusinternet.com/
Wavexpress
Www.wavexpress.comy/
Receiving hardware
AccessDTV
www.accessdtv.com/
B2C2
www.b2c2inc.com/products/
pc-products.html!
Hauapauge
www.hauppauge.com/
Ravisent
www.ravisent.com/products/
indexCPDTV. htm!
Videon Central
www.videon-central.com/
hdtv.phtm!

using the digital television signal.

Products that integrate analog televi-
sion/cable tuners and personal video re-
cording capabilities for PCs have been
selling briskly. But the total number of
consumers using DTV datacasting ser-
vices may still number in the hundreds.

Today the real action on the Internet
is in business-to-business applications.
Most businesses have broadband capa-
bilities, a critical enabling technology for
applications enhanced with digital me-
dia. One business focused on this op-
portunity is SpectraRep.

SpectraRep bridges the gap between
the content provider and local content
distributors by bringing them together
by delivering content via satellite to a lo-
cal broadcast station that then becomes
the hub of a local wireless streaming
media network. The DTV broadcast in-
frastructure is used much like an STL.
Each reception site benefits from a fixed
professional antenna installation and
any equipment required for bridging
into the facility’s analog TV or data net-
works. For example, SpectraRep is work-
ing with its affiliate KLAS-DT in Las Ve-
gas to create distribution networks fo-
cused on the trade show business in Las
Vegas. The Las Vegas and Sands Con-
vention Centers and a number of area
hotels are equipped to receive and dis-
tribute the data broadcast.

Cooperation

According to John Able, a former
head of the NAB, broadcasters need to
work together to develop a competi-
tive business model. He believes they
first need to develop a receiving device
that supports existing TV sets. BE

Craig Birkmaier is a technology consultant
at Pcube Labs, and hosts and moderates
the Open DTV Forum.

IN ADDITION

Visit our Web site,
www.broadcastengineering, for
more discussion on the options
available to broadcasters
searching for a way to generate
revenue by datacasting.
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»Announcing a
technological breakthrough:
A serial digital interface
audio video delay.

5 Delaying everything for up to 10 seconds is as easy as pushing a
button. Delaying everything for as long as an additionzl 20 seconds
is also an option.

» The new D1 Pipeline is Prime Image’s popular Pipeline
audio/video delay device, but with a serial digital interface. DI
Pipeline features 10-bit video processing, with primary as well as an
auxiliary/alternate video input. Audio processing is 24-bit, with four
channels in and out; select AES/EBU, digital or analog. Four auxil-
iary/alternate audio channels (also AES/EBU, digital ar alog) can be
switched with, or independent of, auxiliary video. All that, in arack-
mounted unit just 2U high.

DI Pipeline. It’s about time — delaying it, utiliziag the latest
high-speed computer technology.
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Use of Digital

Frequencies

for Analog Operations

BY HARRY C. MARTIN

n September, the FCC issued an

order regarding its ongoing 700

mHz “band-clearing” proceed-
ings in which it said television stations
now operating on Channels 59-69 can
move to their digital channels and op-
erate in the analog mode until the lat-
ter of December 31, 2005, or the date
in which there is 70 percent penetra-
tion of DTV receivers in their markets.

Previously, the Commission had en-
couraged band clearing by Channel
59-69 licensees, but said that any sta-
tion moving its DTV channel as part
of a band-clearing plan would have
to convert to DTV and abandon ana-
log operations altogether by the May
1, 2002, DTV operations deadline.

Various wireless industry groups have
been pushing the FCC to adopt proce-
dures to encourage clearing the 700
mHz band so it will be available for
public safety and advanced wireless ser-
vices. The FCC wants to clear the band
so it can proceed with a planned June
19th auction of 700 mHz spectrum,
which the government hopes will bring
in billions of dollars. But with broad-
casters occupying the band for the in-
definite future, the FCC may be selling
“green bananas” and will not likely re-
ceive the huge sums it expects.

The National Association of Broad-
casters and the Association of Maximum
Service Telecasters have been participat-
ing in these proceedings in order to en-

Dateline

The deadline for commencement of
DTV operations by all commercial
stations is May 1, 2002. For non-
commercial educational stations,

the deadline is May 1, 2003.

20

sure that existing TV stations do not find
their service areas compromised by the
new short-spaced analog facilities. The
FCC allows a DTV station to cause in-
terference (calculated according to the
Longley-Rice method) to up to two per-
cent (2%) of the Grade B service area of
an incumbent analog station. However,

standards, there will be very little band
clearing until the nation has converted
to DTV. With most DTV receivers still
on the shelves at Circuit City and Best
Buy, such a conversion is years away.
Individual applications now are pend-
ing that propose the use of DTV chan-
nelsin the analog mode. The short-spac-

Various wireless industry groups have been push-
Ing the FCC to adopt procedures to encourage
clearing the 700 mHz band.

the analog-to-analog interference rules
are based on the minimum mileage
spacings contained in Section 73.610 of
the FCC’s rules. An industry study shows
that of the 82 stations in the Channel
59-69 band which have DTV channels
in the core (channels 2-51), only two
could meet the FCC’s analog spacing
standards using their DTV channels.
This is not surprising. If DTV-allotted
channels were fully spaced under the
analog rules they would have been
added to the Table of Allotments as ana-
log stations years ago.

This means the FCC’s September
initiative to further encourage Chan-
nel 59-69 band clearing may be a com-
plete flop. Such a failure, as noted,
would have disastrous consequences
for the FCC’s efforts to get top dollar
at its upcoming 700 mHz auction.
Potential bidders for the frequencies
will have no idea when they will be
vacant and available for wireless use.
Unless the FCC agrees in the context
of individual waiver requests or
through further action in its band-
clearing rulemaking proceeding to
relax its analog-to-analog interference

broadcastengineering.com

ing waiver requests in some of these
applications show that less interference
would be caused than the FCC has al-
ready permitted the station to cause if it
operated on the same channel in the
DTV mode (e.g., 1.9 percent interfer-
ence to the co-channel station’s Grade
B when the new facility is operating in
the analog mode vs. 2.0 percent if the
facility were operating, as already autho-
rized by the FCC, in the DTV mode).
Ultimately, the FCC may need to take
the rulemaking route to determine how
much protection should be given to the
incumbents from the temporary analog
operations.

Harry C. Martin is an attorney with Fletcher,
Heald & Hildreth PLC, Arlington, VA.

IN ADDITION
P——— T ——

For a look at how NCE-TVs may
profit from DTV, visit our Web site at
www.broadcastengineering.com
and click on FCC Update.

Send questions and comments to:
harry_martin@primediabusiness.com
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Seamless switching with cuts and dissolves between Color, tint, brightness, contrast, sharpness, horizontal
RGB input #1 and any video input and vertical sizing, and horizontal and vertical centering

Audio switching
option

Internal
power supply

RS-232 control

X -
Composite video, S-video, component video, Optional Pass-through and scaled RGB outputs
HDTY, and RGB inputs SDI input available simultaneously on 15-pin HD

(RGB will be passed through on output) connector and frve BNCs

Extron. DVS 406

Extron introduces the DVS 406, a resolution-enhancing video scaler with an innovative feature set. The DVS 406 combines input flexibility and

seamless switching with superior image quality enhanced by Extron’s patent-pending scaling technologies: Dynamic Motion Interpolation
(DMI™), 3:2 and 2:2 pulldown detection with True-Rate Film Recovery™, and Accu-RATE Frame Lock [AFL™). With this high
performance scaler, A/V system integrators can improve image quality and simplify system design while building in future-ready upgradeability.

Extron’s DVS 406 video scaler provides the following advantages:

¢ Converts NTSC, PAL, or SECAM video into high-resolution RGB video -
* 33 different output rates, including HDTV g';;g; ! P;j:m

* Six video inputs for input flexibility: One RGB or HDTV to RGB converter,
one RGB or interlaced or progressive component video, three composite video or S-video, <
one SDI (optional)

* Seamless switching with cuts and dissolves between RGB input #1 and any
video input

¢ Dynamic Motion Interpolation™ delivers superior leve!l of image
enhancement with no loss of image fidelity

* 3:2 pulldown detection for NTSC and 2:2 film detection for PAL
helps maximize image detail and sharpness for materials that
originated from film

RS-232
Controt

Extron
¢ True-Rate™ recovers the natural motion dynamics of marerial that DVS 406

originated from film
* Accu-RATE Frame Lock™ technology solves frame rate conversion issues
¢ SDI input option
* Key capability allows text to be overlaid onto video

Extron
RGB 109x

* Aspect ratio control — Ability to resize image to accommodate
differenc aspect ratios

e HD YUV to RGB converter

* Audio option available

@

Video Camera 1 . _r

PC

¢ RS-232, contact closure, and optional IR remote control

www.extron.com/4/dvs406

23 Extron. Electronics

800.633.9876
www.extron.com
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PPV/VOD

BY LARRY BLOOMFIELD

ideo on demand (VOD;)

and interactive television

(iTV) currently seem to

be popular topics with broadcasters.
When it comes to

to accommodate it. As the quality of IP
delivery improves this could become an
importantalternative delivery approach.

1TV is slowly coming into its own also.

There’s little question that 1TV will

make use of both PSIP and IP to afford

full two-way digital communication.
The University of California at

multicasting, the FCC says a
television station is only re-
quired to transmit its main
channel in the clear. Depend-

Content

ing on the quality of service
necded and the type of mul-
tiplexing used, a station can
transmit more than a dozen
channels to serve almost any
need, purpose or audience.

Netwaork
control
seftware

@

|
Multiplex

management = =
" system W
Traffic and
playout

Cable and multipoint distri-
bution systems have been
generating revenue by sub-

Return
path
manager

Security
server

scription and pay per view
(PPV) for decades.

Other potential revenue
generators include near
video on demand (NVOD)
and subscription video on
demand (SVOD). But mar-
ketable content is critical to
making any of these ser-
vices successful.

The term “pay per view”
usually conjures visions of
movies, COncerts, sports and
other special events, but why
not add to that educational
opportunities or other non-
entertainment applications?

In addition to the DTV ap-
proach of over the air (OTA)
multicast, there is also the
option of offering VOD/PPV
and iTV material using the ‘
Internet. If real-time delivery
is notnecessary, VOD can of-
fer QoS that could exceed

Compression
and
muitiplexing

Return path

Broadband

Digital digital cable

satellite

—&-

Phone line

STB

Home TV L
Smart
card

Home

Internet Digital terrestrial

¥
L
| 1

|
% E a ;
Smart Smart
card card

Office

that of HDTV, provided 3
end users have storage and

playback facilities in place Image courtesy NDS.
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An integral part of utilizing PPV/VOD for revenue generation is having mechanisms such
as the system shown above in place to control access to material and handle billing.
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Berkeley, for example, has a VOD sys-
tem that is designed to provide access
to a large amount of video information
over computer networks. Clients can
submit requests over the Internet to the
VOD system to view audio, video and
graphical streams. Data is then streamed
from a media file server through the
network to the client’s computer.

CNN has a rather impressive VOD
service available on the Internet, as well
as by subscription to other delivery
technologies. This technology could be
scaled down to fit the needs of a local
or regional operation.

If broadcasters wish to get paid for
their on-demand services, they need to
maintain control of the content. Figure
1 (on page 22) shows a typical demand
video system for hire. Whether the de-
livery method is terrestrial, broadband,
hardwire or satellite, conditional access
is important to the delivery of content.

A subscription management system
(SMS) can be used to grant access to

the method of distribution. Once there
is a subscriber base, the next level of
control grants conditional access to
specific material and provides a level
of protection to the producer of the
content. This is key in light of concerns
about copyright protection and intel-
lectual property rights.

Conditional access systems deter-
mine the time, delivery method and
length of subscriber access to the se-
lected material, ensures they get billed
for that access, and protects content
from unauthorized viewing.

There are a number of ways of letting
subscribers know what is available for
purchase, including a menu or GUI
where selections can be made. Some sys-
temns rely on a set-top box with a smart
card that the end user addresses. Other
approaches require the subscriber to call
in to select what they want to see. Both
record the choices for billing purposes.

Broadcasters wishing to implement on-
demand video services must have access

to the material they wish to distribute,
either in-plant or from one of several
“networks” offering these services.

Video servers are becoming a main-
stay in most television facilities and can
be used to provide local access to ma-
terial for on-demand services. The ca-
pacity and the number of output ports
are the only limiting factors in grant-
ing access to a video server’s contents.

Purchasers of an automation system
would be well advised to find out if
their intended system will accommo-
date SMS, CA and other such add-ons;
some of the better known names in this
field will not at this time.

Cable and DTH operators have
found PPV and NVOD lucrative and
many are introducing iTV. Broadcast-
ers might do well to give some con-
sideration to this method of generat-
ing revenue. BE

Larry Bloomfield is a consultant in the
broadcast industry.

Build a Networked Broadcast Studio

STORAGE
AREA
NETWORK

24

Turn around programming and news faster than ever
before. ACQUIRE raw feeds directly to disk. EDIT in real
time. CREATE graphics, titles and animations. PLAYOUT
straight to air. Shared storage and common file formats
mean transcoding, tape swapping and running back
and forth between recording rooms, edit bays and the
playout center are a thing of the past. Welcome to the

digital era!

The increased productivity, quality and cosf-effectiveness
inherent in en all-digital networked broadcast studio
can be a reality in your environment. Matrox-based
solutions are already making it happen 24/7 in facilities

around the world.

Contact us today for a free white paper that.describes
how you can build and benefit from an all-digital facility.

1-866-270-9636

www.matrox.com/video

cost-effactive

broadcastengineering.com

flexible proven

Digital Video Solutions""
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Strike one, you're oul.

A single bolt of lightning can throw you off the air for hours — even days.

Even if your grounding exceeds minimum
~equirements, you could be in for some major
eague problems. One New England TV station
lost $140,000 in equipment costs. plus untold
amounts in revenue, from lightning damage.

A midwestern FM station was tossed off the air
for several weeks, costing them thousands of
dollars. And lightning doesn’t affect just com-
mercial stations. Virtually every transmission
tower — whether for police and fir2 stations, 911
call centers or telecommunications — is at risk.
The only way to play it safe is to upgrade

e e R e T e e EE

your grounding system to 1-5 ohm resistance,
as recommended by IEEE. At a fraction of
what it would cost tc repair and replace dam- .
aged equipment, you can get a correctly sized, }
properly installed cooper-based grounding 1
system. It’s what these two statiors did. And \
lightning hasn’t been a problem sirce. g
Learn haw to protect your statior from striking |
out — get our Power Quality CD-ROM }
and case histories tcday. Call CDA at ‘
888-480-4276. Or visit us at N
http://powerquality.copper.org.

”CUpper' Development Association Inc.

280 Madison Avenue » New York, NY 10016




Understanding

Composite Analog Video

BY MICHAEL ROBIN

1l color television systems
use the principle of addi-
tive colors, with green,
blue and red as primary colors. The
precise colorimetry coordinates are set
in relevant standards. Monochrome
compatibility requires the generation
and transmission of a full-bandwidth
signal representing the brightness
component of the televised scene. This
component is called the “luminance.”
The mathematical expression for the
luminance signal is:
E', = 0587 E_+0.114 E, + 0.299
E’,, where
E’, = The gamma-corrected voltage
corresponding to the luminance infor-
mation
E’_ = The gamma-corrected voltage
corresponding to the green informa-
tion
E’, = The gamma-corrected voltage
corresponding to the blue information
E’, = The gamma-corrected voltage
corresponding to the red information

General/search
sites
User 29
' groups Dealers
Trade 3% 1%
associations Industry news
12% sites

Trade
magazines
16%

Manufacturers
26%

SOURCE: SCR!

In a studio environment, the band-
width of the luminance signal is re-
stricted only by the state of the art of
the equipment used. Normally, the
bandwidth of the luminance signal
generated by the camera is at least 8
MHz, or a horizontal resolution in
excess of 600 LPH.

in the receiver by a suitable combina-
tion of the blue and red color-differ-
ence signals.

The color-difference signals are
scaled in amplitude by suitable multi-
plication factors to avoid transmitter
overloading. The NTSC scaled color-
difference signals are:

In a studio environment, the bandwidth of the
luminance signal is restricted only by the state of

— the art of the equipment used.

The chrominance information is
conveyed by two of the three primary
signals minus the brightness compo-
nent. These signals are known as the
blue and the red color-difference sig-
nals. They are:

E,-E,=-0.587 E_ +0.88 E -
0.299 E,

B, -E, =-0587E,-0.114E +

0.701 E',
The E’_ - E, signal can be recreated

40%

WWW.SCri.com |
|
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E',,=0493 (E',-E) and

E,,=0877 (E, -E)

Component analog and digital stan-
dards use different scaling factors.

The NTSC system

The NTSC color-television system is
a single-channel television concept.
Luminance, chrominance and synchro-
nization information are combined to
be transmitted in a 6 MHz RF channel
originally specified for monochrome
transmissions. The transmission of
color takes advantage of the character-
istics of monochrome video’s spec-
trum. Essentially, the chrominance in-
formation is transmitted in the spec-
trum “holes” of the monochrome in-
formation. As described in the SMPTE
170M standard, the concept uses a
wideband (4.2 MHz) luminance signal
and two narrowband chrominance
color-difference signals of equal band-
width. The color-difference signals may
be B-Y and R-Y or I and Q, as in the
original 1953 specifications of the
NTSC system. The bandwidth of each
of the color-difference signals may be
600 kHz or 1.3 MHz, depending on
where they are used. The wider band-
width is used within studio environ-
ments where there is no significant
bandwidth limitation. But transmission

JANUARY 2002




Nothing "instant" about this replay...

Trash the tape!
MR

SLO MO VIDEO

e All the advantages of DISK vs. TAPE e One operator for five channels
e Simultaneous record and playback e Lower maintenance cost
e Instant access to replays e No heads to replace

User-friendly operation e Less space required

Easily integrated into any production environment and providing instant advantages,
Whiplash2™ allows you to gradually transition to disk by replacing one aging slow-motion
VTR at a time.

— whigtasni | CeTen |

Whiplash?2 is designed for the fast-paced environment of
live sports. Now you can record an entire sporting event
from different camera angles without interruption, while
executing simultaneous slow motion replay on demand.

back of pre-recorded clips such as bumpers, promos and

And you can even use Whiplash2 to provide limited play- 3
commercials on a stadium videoboard.

B b o o | Staieial m% E

At last, network-quality slow motion is not limited to those with network-sized budgets. So isn't

it time to trash the tape? Put Whiplash2 on the job today. think video @
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and reception constrains
the chrominance band-
width to 600 kHz, and the
remaining chrominance
bandwidth is wasted.
Each of the scaled color-
difference signals modu-
lates a subcarrier. The two ‘
subcarriers are identical
in frequency but differ in
phase. The phase differ-

Luminance spectral components:

455fH/2

ence between the two A T A T 4 A
subcarriers is 90° so the | Nl [ Chrominance
( H ’ sul carner

original signals modulat-
ing the two carriers can
be recovered without

residue

Chrominance sidebands spectral cemponents

3.58 MHz subcarrier
feeds the B-Y modulator
and, through a 90° phase-
shift network, the R-Y
modulator. The E’, signal
is delayed to compensate
for the chrominance de-
I lay introduced by the
‘ color-difference low-pass
filters. The adder com-
bines the luminance,
chrominance sidebands,
composite (horizontal
and vertical) sync and a
180° phase-shifted gated
subcarrier burst into a

ik

crosstalk.  The
subcarriers are obtained
from a common crystal
oscillator. The type of modulation is
suppressed-carrier amplitude modu-
lation. It is consequently referred to
as suppressed-carrier quadrature am-
plitude modulation. Since the
subcarrier is suppressed,

two

Figure 1. Details of NTSC FDM spectrum around the chromi-
nance subcarrier

frequency-division multiplexing of the
luminance and chrominance spectra
around the chrominance subcarrier.
Figure 2 shows a simplified block
diagram of an NTSC encoder using

composite color signal.

Figure 3 shows a phase-
domain representation of
the B-Y subcarrier (0°) and the R-Y
subcarrier (+90°). A third subcarrier
identifies the synchronizing burst
(+180%).

Figure 4 shows a vector representa-
tion of the chrominance

only the sidebands are ob-
tained at the output of the
modulators. This results in
the complete cancellation
of the chrominance signal
when colors
present.

The frequency of the
chrominance subcarrier is
an odd multiple of the half
horizontal scanning fre-
quency. This results in the
interleaving of the lumi-

no are

Sync
generator

R-Y modulator
» »

Adder

B-Y modulator T
—>

+-H
= =
A

3.58 MHz
subcarrier

Burst key

Composite SYNC

: | %

subcarrier-modulation
process. A given color, de-
scribed by a given set of
E’,  and E"  signal values,
is represented by two am-
plitude-modulated
subcarriers in phase
quadrature. The instanta-
neous values of the two
modulated subcarriers re-
sult in a vector described
by its amplitude and phase
angle with respect to the B-

Encded
oucout
—_

nance and chrominance
spectra. The type of spec-
trum interlcaving used in
NTSC is called half-line offset. The fre-
quency of the subcarrier is equal to

f, = 455f /2 = 3,579,545 +10 Hz

This leads to a slightly modified hori-
zontal (15,734.25 Hz instead of the
original 15,750 Hz) and vertical (59.94
Hz instead of the original 60 Hz) scan-
ning frequencies. The chosen
subcarrier frequency results in a re-
duced visibility, on a monochrome re-
ceiver, of the subcarrier sidebands and
a potential 920 kHz beat between the
color subcarrier and the audio carrier.

Figure 1 shows details of the NTSC
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Figure 2. Simplified block diagram of NTSC B-Y/R-Y encoder

B-Y and R-Y color difference signals.
Green, blue and red signals are fed to
a resistive matrix that algebraically
combines percentages of these pri-

Y phase (0°). The vector
amplitude represents the
color saturation and its
phase angle represents the hue.
Figure 5 shows a 100/7.5/100/7.5
(100 percent) color-bar signal wave-
form resulting from the addition of

mary color signals to

. Burs R-Y
form the luminance dae Se
(E",) signal and the ‘ ¢

two color-difference oA

signals. Each of the
color-difference sig-
nals is band-limited

L

B-Y
0

before being fed 1o
the respective bal-
anced modulators. A

broadcastengineering.com

Figure 3. Phase domain representation of the two
significant equal frequency subcarriers. The third
subcarrier represents the synchronizing burst.
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the future is digital

Broadcasters rely on Euphonix
digital consoles every day

And there are good reasons they do. The System 5-B is built from the ground
up with a modular architecture, offering more levels of redundancy than any
console available today: instant access to a backup power supply and DSP
processing. EQ, dynamics and fader levels can be assigned to alternate
channel control strips in seconds. Think of it as audio reliability insurance.

Contact us any day of the week to arrange a personal demonstration
of the System 5-B all-digital broadcast console. www.euphonix.com
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Burst B-Y subcarrier

Figure 4. The instantaneous ampli-
tudes of the subcarrier result in a
vector whose amplitude represents
saturation and phase represents hue.

luminance and chrominance compo-
nents. A burst of nine cycles of fre-
quency and phase reference subcarrier
is transmitted during the back porch of
the horizontal blanking interval. This
reference signal is used to assist in the
regeneration of the suppressed carrier
required for the recovery of the B-Y and
R-Y signals. Note that the peak positive
signal excursion, for yellow and cyan col-
ors, is 130.8 IRE, which is beyond the
overload level of a television transmit-
ter. Figure 6 shows the relationship be-
tween video signal level and percentage
of video-carrier modulation. Television
transmitter tests are carried out with a
reduced amplitude color bar signal
known as 75/7.5/75/7.5

composite-color 100
signals and lead to el
transmitter over- ‘
load. Video trans-
mitter overload
problems will af-
fect not only the
transmitted pic-
ture quality but
also the accompa-
nying sound. The i
sound is recov- b

ered in the televi-
sfon receiver by
using the
intercarrier beat
approach. This
approach creates a
signal that is fre-
quency-modu-
lated by the audio
signal and ampli-
tude-modulated c
by the video sig-
nal, resulting in a

White
Yellow
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modulated beat
frequency of 4.5
MHz to recover
the audio signal. The 4.5 MHz signal is
filtered by a bandpass filter to remove
the video-signal comporent and is

e

S r———rae——

Figure 5. NTSC 100/7.5/1J0/4.5 color bars signal waveform

Cvermodulation of the video transmit-
ter will result in cancellation of the video
carrier. Under extreme circumstances,

the derived 4.5 MHz au-

(75 percent) whose

Video level
maximum signal am- Synztip 40 IRE
plitudes don’t exceed
100 IRE. It is important Bladiing {0 1RE
to stress the fact that
peak-amplitude green,
blue and red primary
signals will generate White 100 IRE
composite color signals 120 IRE

equivalent to the 100
percent color bar signal.
Since there are no
highly saturated yellow
and cyan colors in na-
ture, the probability of
transmitter overload

v
1.5%

F 3

< 0% 703%

75%

| dio carrier is periodically
a cancelled at the video
horizontal and vertical

A scanning rates. This re-

sults in the so-called
intercarrier buzz effect.
This can be avoided by
carefully monitoring and
controlling video-signal
levels to avoid transmit-
ter overmodulation. Bf

100%

Michael Robin, former

v engineer with the

Canadian Broadcasting
v Corp.'s engineering
. headguarters, is an

under normal operat-
ing conditions is very
low. Problems occur,
however, with synthetic signal sources,
such as character generators and graphic
systems, which can create primary sig-
nals resulting in excessive-amplitude

30

Figure 6. Significant video signal levels shown as a percentag=
of carrier amplitude in negative amplitude modulated systems

treated as a frequency-modulated car-
rier. It is amplitude-limited to remove
video interference, and FM-detected to
recover the original audio information.

broadcastengineering.com

independent broadcast
consultant located in
Montreal, Canada. He is
co-author of Digital
Television Fundamentals, published by
McGraw-Hill.

Semd guestions and comments to;
michael_robin@primediabusiness.com
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Compression,
Computers and Networks

BY BRAD GILMER

h ompression is one of the
_enabling technologies that
" allow computers to pro-

cess video.

It is vital because it conserves pre-
clous storage space. Uncompressed
video files are big. How big? Well, 100
hours of uncompressed video (the
average size of an active commercial
library in a local television affiliate)
requires about 8.5 terabytes. That’s a
lot of storage.

But storage is only one dimension of
the problem. Moving uncompressed
files over conventional 10BaseT or
even 100BaseT networks can take
hours. Also, video can crash other ap-
plications trying to coexist on a net-
work. Applications may crash due to
timeout errors as they wait for an ap-
plication at the other end to respond.
As more video users are added to the
network (instead of using simple
point-to-point connections), conven-
tional “dumb” hubs must give way to

These early codecs allowed for bit-rate
reductions on the order of 50 percent,
or 2:1. These schemes reduced the
number of bits transmitted by looking
for repetition of bit sequences. For ex-
ample, a scene of a person sitting in
front of a white background contains a
lot of repetitive information. These
codecs look for repetition of strings of
bits and compress the data by saying,
in effect, “repeat this pattern of bits N
times.” Such codecs are lossless.

As the name implies, lossless codecs
compress a file and then uncompress

to 40 percent bit-rate reduction. How-
ever, as soon as you employ these
schemes, you introduce artifacts. Lots
of effort goes into trying to hide the
artifacts from the end viewer. Engi-
neers have engaged in a very interest-
ing interplay between physics and bi-
ology to achieve this. Without stray-
ing too far from the subject, it is im-
portant to realize that the human be-
ing at the end of the chain is a vital
part of the whole system. The eye and
brain have certain characteristics that
make them less sensitive to missing

As soon as you start throwing out bits, you no

it so that the final result is an exact,
bit-by-bit copy of the original. If you
have an exact copy of the original, then
by definition there are no compres-
sion artifacts. Unfortunately, the com-
pression ratio of lossless codecs seems

. 284 Gigabytes

I e

100 hours of uncompressed video
8.5 Terabytes

100 hours of video compressed at 30:1

Figure 1. A visual represenfation ’of 36:1 compression. One hundred hours
of uncompressed video would occupy about 8.5 terabytes of storage. At 30:1
compression, the same 100 hours would occupy about 284 gigabytes.

switching technology to increase avail-
able bandwidth to each user. Gig-E or
1000BaseT makes things more toler-
able, but large transfers can still bring
traffic on these networks to a crawl.
When computer scientists and video
engineers first tackled the problem, they
applied compression/decompression
schemes, also called codecs, that had
been used in the traditional IT sector.

32

to be limited to somewhere between
2:1 and 3:1. Past this point, codecs
must achieve some of the bit-rate re-
duction by “throwing out” bits that are
deemed unnecessary. And as soon as
you start throwing out bits, you no
longer have a perfect, lossless copy.
Most users are willing to sacrifice the
perfect copy at the receiving end in
exchange for an additional 30 percent

broadcastengineering.com

bits in some areas than others. Engi-
neers developed compression tech-
niques to take advantage of the spe-
cific characteristics of the human vi-
sual system.

With the advent of more complex
compression algorithms, bit-rate re-
ductions up to 100:1 and beyond are
now possible, but users have to make
tradeoffs between bit-rate reduction
and artifacts, editibility and delay. A
decision about compression quickly
becomes a balancing act. One combi-
nation of compression choices might
be acceptable for transmission from a
station to its viewers, but might be
unacceptable for a transmission of a
sporting event from the field to the
station. To further complicate the dis-
cussion, there is the issue of time de-
lay through the compression chain. As
a general rule, the more aggressive the
compression, the more delay involved.
A large amount of delay may be accept-
able for one-way transmission, but may
make a circuit unusable for a two-
way live interview. For example, in a
live-interview situation, the average

JANUARY 2002
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untrained person is able to commu-
nicate over a circuit with a delay up to
about 850 ms. Delays larger than that
result in the person repeating a ques-
tion or reply before the person at the
other end has a chance to respond.
When delays become larger than this,
trained on-camera talent is required.

you designing a one-way circuit? Are
you planning to edit the video at the
receiving end? Are you planning to re-
compress the video for onward trans-
mission? What is the end-viewer envi-
ronment? To give you some frame of
reference, bit-rate reductions of about
30:1 result in what may be described as

Video Pre- Compression Compressed
in processor engine video out
Compressed ~. Decompression
video in engine

Figure 2. Decisions made about pre-filtering can be as important as deci-

sions made about compression.

So how much compression can you
use and still have “acceptable” artifacts
and delay? The answer, of course, de-
pends on a number of questions. Are

an acceptable combination of level of
artifacts and delay for some applica-
tions. Going back to our original fig-
ure of about 8.5 terabytes for 100 hours

of uncompressed video, if a 30:1 com-
pression ratio is acceptable, total stor-
age can be reduced to about 284
gigabytes. (See Figure 1.) For many
applications, it may be much easier to
justify the cost of the smaller system.
Decisions made about the video be-
ing fed into the compression system can
be as important as decisions about the
compression system itself. Compression
schemes reduce repetition in the data.
If a scene is highly repetitive (a plain
background behind a stationary
speaker) the scene can be highly com-
pressed without generating observable
artifacts. If a scene has very little repeti-
tion (sports sequences with lots of ac-
tion) it will be more difficult to com-
press. Noisy video images are some of
the most difficult to compress because
of the random pattern of the noise. For
this reason, many compression systems
use pre-filtering to increase perfor-
mance. These pre-filters can be quite
complex in their own right, using the

_when one shot is all gou’ve got ... trust fiber
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characteristics of the human visual sys-
tem to hide the information they are fil-
tering. In addition to filtering noise, pre-
filters may also reduce the bandwidth
of the video signal fed to the compres-
sion engine so that the compressor has
less information to compress. There is a
direct interaction between choices made
in pre-filtering and choices made in the
compression engine itself. It can take
quite a bit of work to achieve the right
combination of pre-filtering and com-
pression. Fortunately, most manufactur-
ers have done a lot of research in this
area. Researchers have learned that
simple bandstop filters or other non-in-
telligent pre-filtering algorithms pro-
duce poor results. After several years of
development, engineers have come up
with a number of more complex filter-
ing techniques that are almost imper-
ceptible to the average viewer.

There are many excellent articles and
texts on compression. Dave Fibush,
Chairman of the SMPTE Technology

Committee on Compression, has writ-
ten an excellent overview of video coni-
pression, which is available at
www.tektronix.com/Measurement/
App_Notes/backgrounders/
vidcomp.html. A much more techni-
cal paper on desktop compression sys-
tems 18 available at
crl.research.compaq.com/who/people/
ulichney/papers/swcodecs96.pdf.

What about more conventional com-
puter compression methods? Here the
list seems endless. There are the Win-
dows Media Format, TIF, GIF, MP3,
ZIP, and on and on. The best thing to
say is that there are many codecs, new
codecs come out every day, and the
situation is likely to stay this way. The
good news is that vendors have devel-
oped plug-ins that allow them to sup-
port a wide variety of codecs.

But, despite the fact that compres-
sion has been one of the key enabling
technologies, its importance may be
waning. Imagine a time of infinite

bandwidth and free disk drives. In such
a world, compression becomes unim-
portant. You may think that this view
is crazy, but a number of top CTOs be-
lieve that, while disk and bandwidth
will not be free, eventually their cost will
become so low that other factors will
become much more important. As one
CTO explained recently, “If you can
build a multiple Gig-E network for sev-
eral thousand dollars, and if you can
get disk storage for $50 per gigabyte,
why worry about compression? Just
build a faster network with bigger serv-
ers” We will see what the future holds.
For now, it’s hard to imagine a world
where costs are so low that compres-
sion becomes unimportant. BE

Brad Gilmer is president of Gilmer &
Associates, executive director of the AAF
Association and technical moderator of
the Video Services Forum.

Send questions and comments to:
brad_gilmer@primediabusiness.com

No Fly Zone = No Problem!

Your Problems:

e No Helicopter
e No Line of Site
e Moving Vehicle

BROADCAST
MICROWAVE
MWW SERVICES, INC.
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Your Solution:

CARRY-CODER COFDM SYSTEM

" This remarkable piece of equipment surpassed all expectations”

-Lenard Thomas, Assistant Chief Engineer of WXIA on
the BMS Carry-Coder’s coverage of the Olympic Torch run
in Atlanta, GA.

Call today for details!

P.O. Box 84630 - San Diego, CA, 92138-4630
Tel: 800-669-9667, +1-858-391-3050 - Fax: 1-858-391-3049
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Panasonic

HD Cinema advances the art of storytelling.

The mobility, versatility and operating cost advantages of Panasonic's AJ-HDC27V
variable-frame HD Cinema™ Camera are creating new opportunities for visual artists.

From a music video for the Charlie Daniels Band to a major league baseball documentary,
director of photography Michael Caporale has shot demanding projects, including the
feature-length movie “Tattered Angel," with the AJ-HDC27V. He praises the lower costs
and shortened production time. "We're realizing terrific economies by shooting with the
27V. For Tattered Angel,' tape stock was a mere $1,500 versus $104,000 for fim and
processing. Plus, its image quality and dynamic range are truly imprassive "

While there will always be a place for film, the AJ-HDC27V's 24-frame- and variable-frame-

rate progressive HD capabilities offer storytellers a remarkable new tool to express their
vision. To find out more about the AJ-HDC27V and

-m
other HD Cinema products, call 1-800-528-8601 Panasonlc

or visit www.panasonic.com/hdcinema. The difference is your image.




Audio

for

BY PAUL D. LEHRMAN

& rop or non-drop? Pull-up
or pull-down? 30 or 292
And what is 23.9762 All
questions that strike terror into the
hearts of post-production audio en-
gineers, sound designers and even
composers, all over the country.

Anyone who works with sound has his
or her own nightmare stories about
dealing with this issue. One of my fa-
vorites, from the days when analog mul-
titrack ruled the post-production world,
involved a studio who striped 29.97
SMPTE on one track and 60 Hz Nagra
resolve tone on another and then tried
to get their synchronizer to lock to both.
The hapless two-inch machine bucked
until the tape snapped.

Even now, in the age of digital, we still
can’t escape problems with sync. I just
went through this, working on a score
for a 15-minute film
on Beta SP video that
was being posted by
an expensive transfer
house in New York.
They asked me to pro-
vide the music in or-
dinary DAT format
and to tell them at
what frame of the film
to start the audio.

When I got the vid-
eotape back, the audio
started right on the
money, but it ended
about 40 frames after
the picture did. For the
next three days, the
transfer house and I argued about mis-
matched frame rates and how to make
the audio and the video come together.
They tried different DAT machines, dif-
ferent video machines and different op-
erators. They tried transferring it from
DAT to another videotape, and pulled
it up and down, and probably in and

38

outas well. Ultimately, I determined that
the DAT machine wasn’t locked to house
sync. All of the fretting about frame rates
was unnecessary. As long as everything
in the house was running from the same
master clock, there was no problem.
For many of us, sync issues are rou-
tinely solved by having our computers
do the required complex math on the
fly. But the equipment only works cor-

much time and energy trying to deal
with it. The version that most people
know is this: In the early days of televi-
sion, when everything was shades of
gray, the standard frame rate in the
United States (and Canada) was 30
frames per second. Since each television
frame consists of two “fields” of alter-
nating lines, the field rate was 60 Hz.
When the color standard was adopted

Sync issues are routinely solved by having our
computers do the required complex math

on the fly.

rectly if it is set up and operated cor-
rectly. At some point in the process of
scoring this particular film, my synchro-
nizer changed its default clock value to

AMS Neve Logic 2 digital mixing console and
AudioFile hard disk editor in Chicago Recording
Company’s new Studio 55A.

30 tps instead of 29.97 non-drop, and
suddenly all my hits were in the wrong
place and the MIDI tracks weren’t agree-
ing with the audio.

In Europe, their video frame rates are
nice, whole numbers. They don’t under-
stand why we would make our video run
0.1 percent off, or why we spend so

broadcastengineering.com

in 1953 by the NTSC, it was discovered
that the new color signals were suscep-
tible to interference from 60 Hz AC
fields, and if there was any difference
between the line frequency and the scan
rate of the reccived signal, it would show
up as a visual “beating” But if you al-
tered the field rate enough, the beating

" would speed up to the point that it was

no longer visible.
Unfortunately, this version is simply
not true. Line-frequency beating never

. was a problem. And if it were, the cure
. is worse than the illness. At a field rate

of 59.94 Hz, if there really were beat-
ing caused by AC-line leakage, you'd
see a bar roll across the screen about
every 17 seconds. Not pretty.

The real reason for the difference
in frame rates is this: The lower
frame/field rate is designed to pre-
vent potential visual beating be-
tween the chrominance subcarrier in
the broadcast signal and the audio
subcarrier. For various reasons, the
color subcarrier frequency in the
television signal needs to be modu-
lated onto the picture carrier at 455/
2 times the horizontal line fre-
quency. At 30 frames per second, and
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with 525 horizontal scan lines per
frame, this frequency is 15.750 kHz,
which means the color subcarrier
would have to be at 3.583125 MHz.
The sound subcarrier (as established
on the first monochrome TV sys-
tems) is at 4.5 MHz. If the two
subcarriers were to interfere and
beat against each other, the 916.875

kHz difference might be visible —
and in fact, according to one report
presented to the NTSC, it was vis-
ible in some monochrome sets at the
time, under some conditions. Since
backwards compatibility was a ma-
jor consideration for the NTSC, this
was a problem.

This report went on to say that if the
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connector-to-cable reliability.

Exterior ferrule
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superior cable
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Unique plating flow
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movement when cable is
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Unique locking design
for high contact retention.

50 millionths gold
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time.
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difference signal happened to be an odd
multiple of one-half the scan rate, this
beating would be reduced. If the frame
rate were dropped 0.10001 percent, the
scanning frequency would be 15.734264
kHz, the chrominance subcarrier would
be 3.579545 MHz, and the beat product
(if there was one) would be 920.455 kHz,
which is very close to the 117th multiple
of half the scan rate.

But a close look at the technical docu-
ments and the committee proceedings
around this point seems to show that
the problem never really existed.

An engineer who was there at the
beginning, Rollie Zavada of Eastman
Kodak, diplomatically calls the deci-
sion to change the frame rate “debat-
able.” Other sources say that the first
generation of color sets, and the
black-and-white sets that were made
by the time the color standard was
adopted, had good enough filters on
the audio section that leakage be-
tween the subcarriers was simply not
an issue. The decision meant expen-
sive alterations to transmission
equipment, as the AC line could no
longer be used as a frequency refer-
ence for sync, according to video en-
gineer Tim Stoffel.

We had the chance to change the
frame rate with the advent of digital
television and HDTV but didn’t. The
original HDTV standards all specified
a frame rate of 30 fps. Progressive, in-
terleaved, 1080, 720, whatever varia-
tion you looked at, there was no men-
tion of 29.97 anywhere in the propos-
als. But the HDTV programs now in
production and going out over the air
are running at — you guessed it —
29.97 frames. The FCC mandate for
HDTYV is incredibly vague, and has
over the years been increasingly dic-
tated by the broadcasters themselves,
which means networks and stations
have been free to do just about any-
thing they want with it. And dropping
the frame rate is something that came

easily. BE

Paul D. Lehrman is Insider Audio columnist
for Mix magazine, and Web editor for Mix
and related sites.
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The Discovery

Television Center

BY LISA HYAMS AND PEDRO YILLABCNA

he Discovery Television Cen-
er (DTVC), a subsidiary of
he Discovery Communica-

tions Latin America/Iberia, recently
completed construction on new quality
control, editing and post-production

suites to support increased services for
their Spain, Portugal and Latin Ameri-
can markets. DTVC had to ensure that
the facility could meet the challenge of
an aggressive network channel rollout
and maintain high production quality.

Miami-based Discovery Television

42

Center s owned by Discovery Com-
munications, a privately held, diver-
sified madia comr pany headquartered
in Betazsda, MD. The fully digital
50,000-square-fcot facility is capable
of servicing multichannel uplink, and
currently services 16 feeds for Dis-
covery Networks, Latin America/
Iberia. It has multilingual capability
for language customization in Span-
ish, English and Portuguese that in-
cludes Castilian and Latin American
Spanish.

broadcastengineering.com
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In addition to its network-related ser-
vices, the Discovery Television Center
offers access to producers, writers and
graphic designers to take projects from
concept to final product on film, video
or special effects. For post-production,
they are equipped with several Avid Me-
dia Composers, a nonlinear DS suite, five
digital online edit suites and two nonlin-
ear audio rooms that can incorporate
digital audio components such as
voiceovers and music composition.
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For network origina-
tion and quality control,

DTVC has seven master
control rooms, each with the

quality and capabilities of a fully digi-
tal operation, and they became one of
the first to broadcast with an all-digital
output/signal in the Latin American

Discovery’s intent was to get a bet-

ter quali

capacity to control up to three simul-
taneous feeds. Presently, DTVC origi-
nates 16 feeds from RAID-protected,
redundant video servers, with the ca-
pacity to originate up to 19 feeds. They
also provide complete duplication and
recording services from simple offline
editing to expert mix-to-layback ser-
vices for tape formats including Beta
SP, digital Beta, PAL and NTSC.
DTVC also offers uplink video and
multi-language tracks for its satellite ser-
vices, as well as 24-hour transmissions
monitoring and after-hours support for
affiliate sales-conditional access.

Design criteria

The facility was originally con-
structed in 1997 with the intent of
handling six feeds for the existing net-
works servicing Latin America and the
Iberian region: Discovery Channel,
Discovery Kids, Animal Planet and
People + Arts. When Discovery de-
signed the facility, they wanted the

signal to the market

market. Because
Discovery planned
for future expan-
sion, their intent
with going digital
was to get a better
quality signal to the
market through
compression.

Discovery chose to
use glass walls as part
of the interior struc-
ture to allow for fur-
ther expansion. In-
stead of knocking
down walls, the glass
panels can easily be
removed to allow
movement.

There were similar
considerations
when designing the
technical space with
a heightened attention to QC. From
the scopes and monitoring equipment

demands.
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DTV System
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Call us at
1-800-332-7088.

@
d Video Systems

www.hvs-inc.com
www.hvs-dtv.com
or email: dtv@hvs-inc.com
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by Videotek to the ergonomic key-
boards and Pro Tools workstations, the
area required a more multipurpose
feel. Rather than having a dubbing sta-
tion just to dub, Discovery wanted to
have the ability to have edit control-
lers in case a need arose for quick
offline edits or machine-to-machine
edits. In addition, more tie lines were
added to the router and a couple of

DTVC’s new QC workstations are multipurpose and
are used for machine-to-machine editing, screening
and dubbing, as well as real-time quality control with
Videotek’'s VTM-300, to meet increased production

Envision machines were incorporated
to make it easier to manipulate and
reconfigure audio.

Operational goals

A top priority for the operations
was to increase throughput. Taking
into account the peaks and valleys in
workflow (especially in the domestic
market’s busy fourth quarter season),
the challenge was to meet the needs
of an international operation’s more
aggressive deadlines. For every dub
made, the material needed transla-
tion and, in the case of the Discovery
network in Latin America, not just to
one language but to multiple regional
languages of Portuguese and Span-
ish. To address this concern, the de-
sign team closely monitored the
workflow to come up with the most
efficient way of handling it without
going overboard on capital expenses.
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! ?&(;Q-%‘Qf Each room in the

core areas, including
post-production, audio
| % suites and edit suites, was acous-
|9 tically designed with a treatment of
! approximately 200 small wooden
boxes, each one with separate dips, for
optimum audio reflection. Discovery
Television Center wanted nothing to af-
fect the audio, so operators would be
able to hearthe audio that will air. A pri-
mary acoustical concern was the prox-
imity to Miami International Airport
and the effects of air traffic on the core
areas. The building’s physical structure
and subsequent glass treatment played
a large part in combating this.

Equipment and issues
Discovery Television Center works
closely with the home office in
Bethesda and typically upgrades as the
demands of the network change. An
Operations and Technology group

'Design team

~ Architecture: Studio Architecture,
Phil Olson
Acoustic Design: Russ Berger
Design Group: Russ Berger, Richard
Schrag
System Integration: Harris Corp.
System Design: Discovery Commu-
nications Inc. and Harris Corp.

Equipment
list

Sony DVS 7200 switcher

Sony DME7000

Accom Axial 3000

Accom Extreme and 4224 DDRs
Chyron Max

Sony DMX E3000 audio mixer
Avid DS nonlinear suite

Discreet Logic Flint systems
Sony DAT

Harris/Louth Automation servers
HP MediaStream video servers
Sony DVW A510, A500, AS00P (PAL
and NTSC)

Videotek VTM-300

Tektronix WFMB01A

TASCAM DA98, DA8S
Scientific-Atlanta Power Vu Plus

meets on a regular basis to discuss ev-
erything from the latest server designs,
asset management, technology and up-
grades, to efficiencies and how to op-
erate better and more cost effectively.
From that operational initiative, the
Discovery Television Center has started
creating technology that other

able to handle true digital 1/O.

For the edit suites, DTVC selected a
combination of Sony equipment — a
switcher, audio mixer and DME, as well
as an Accom editor and DDR. DTVC
required the flexibility to handle every-
thing from complex video compositing
to simple conform projects in both

A top priority for their operations

branches are now using, including the
development of audio file delivery via
the Internet for their translation pro-
cess. The old methodology required the
center to receive a Spanish or Portu-
guese translation on DAT tape via cou-
rier (which would often get hung up
or lost in customs). Now vendors uti-
lize a customized protocol and trans-
fer the MP3 files using the technology
available via the Internet. Because Dis-
covery is mono-mixed it is compatible
with the translation files.

Approximately 300 companies create
the programs for Discovery coming
from Latin America and Europe, which
results in varying tape quality. Discov-
ery Television Center staff sets up pro-
grams for quality control 11 weeks in
advance of the air date. They use
Videotek’s VTM-300 for automated
quality control to ensure that DTVC’s
signals pass 75 points of test in video
and audio before air. The VTM-300 is
used to check the tape before dubs are
made and sent to the translation houses
to create the different language tracks.
Before installing the VITM-300, DTVC
used to run quality control on three
separate units, which caused integration
concerns. With all three in one unit,
DTVC has been able to streamline their
operation and cut costs.

The DTVC added five edit suites to
the three existing suites, including two
online suites and a DS suite. The new
suites allow DTVC to accommodate
the increased need for its on-air pro-
motion group and its international
programming group’s services. For
offline editing they have six Avid
suites, upgraded with Meridian to be

NTSC and PAL formats. Keeping ev-
erything in 601 was another consider-
ation for quality. Finally, DTVC re-
quired the ability to keep up with peak
workflow demands - therefore device
sharing and routing were key factors
in the design scheme.

On the audio production side, DTVC
clients required a flexible format inter-
change allowing them to handle a vari-
ety of creative projects from M&E rec-
reation to multiple language track re-
cording. The combination of a Pro Tools
digital audio workstation and the Solid
State Logic Scenaria gave the facility op-
erators this flexibility. The design team,
responsible for creating both print and
broadcast, uses a combination of Dis-
creet Logic Flintand Macintosh bundled
with Photoshop, Quark and Maya 3D.

For broadcast operations, the short-
term goal was to move into server
technology (again keeping everything
in 601) with the longer-term goal of
sharing similar content as technology
becomes available and asset manage-
ment becomes more sophisticated.
DTVC accomplished the first phase of
this plan using Harris/Louth Automa-
tion and HP MediaStream servers.
One of the challenges they anticipate
in the near future is dealing with mul-
tiple language tracks in an efficient
manner, so eventually DTVC envi-
sions a server that houses the audio
files for playout. BE

Lisa Hyams is director of operations and
Pedro Villabona is a technical support
manager for Discovery Television Center.
(Additional reporting by JB Duke.)
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What's
Happenlng

Up There?
BY DON MARKLEY

¥ raditionally, we monitor the
television signal at every
stage of the process from the
initial generation point in the cameras
until it leaves the transmitter itself. We
then trust in the antenna to do its
thing, hoping that all will be well and
that the RF energy will leave the sys-
tem somehow, please.

In older systems, the forward and
reverse power was sampled, usually
with probes in the transmission line
in the combiner area. Those samples
were detected and applied to meter
relays. These were electromechanical
devices that could be adjusted to a
desired level. If the meter exceeded
that level it would cause a contact clo-
sure that could be used to shut down
the system. This was normally done
to protect the transmitter in the case
of a VSWR trip or in the event of the
VSWR increasing gradually until it

One-flfth "extremely or very hkely to buy DT\/ soon

Already
purchased
Extremely/very 6%
likely to buy
21%

Somewhat oth
likely to bu er
%2% Y 1%

SOURCE.: NAB/StrategyOne

reached an unacceptable level, such as
would occur if the antenna acquired a
significant coat of ice. (As is known by
most of the old-timers, some of the old
antennas could accumulate enough ice
around the feed points to cause the

They were truly on/off type devices in
that they could be set for a maximum
forward power and a maximum reverse
power. [f either of those were exceeded,
a relay closed, giving you either a con-
tact opening or closing that could be

Transmitters came to be equipped with positive
automatic power controls aided by microprocessors

w0 the transmitter control systems.

VSWR to increase to an unacceptable
level.) Those devices did act to save the
system but had no ability to sense mi-
nor gradual change or to predict future
system faults.

The next level was the era of in-line
monitoring equipment such as the Bird
Watcher and similar items from other
vendors. These systems worked very
well within their design limitations.

Notllkely to buy
44%

www.nab.org
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used to shut down the transmitter.
They functioned a lot like the old meter
relays, but they added the service of
measuring power continuously. They
also added the capability to systems that
didn’t have the old relay capability, such
as the old FM transmitters.

The next level occurred when the
transmitter manufacturers started ac-
tually including more protection in
their equipment. This included VSWR
trip circuits and VSWR foldback cir-
cuits. The foldback circuits acted to re-
duce the transmitter power so that the
reverse power did not exceed a preset
level. Therefore, when the antenna iced
up, the transmitter would simply keep
backing off on output power to a point
that no damage was going to occur to
the system. In addition, transmitters
came to be equipped with positive au-
tomatic power controls aided by micro-
processors being utilized in the trans-
mitter control systems.

Onto the next level... There is a new
Bird power meter, and similar systems
are being prepared by other manufac-
turers. The new Bird system accurately
measures average power and provides
a digital data stream containing both
forward and reverse power levels. This

JANUARY 2002
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provides the basis for more compli-
cated systems to be used, not only for
remote control, but also for trend
spotting. Furthermore, these systems
provide accurate power measurement
without field calibration or the need
for a calorimeter other than the rather
archaic provisions of the FCC rules.
Hopefully, those rules will change
someday and allow the industry to

take full advantage of the accurate
power metering capabilities that are
currently available.

The next level leads to devices such
as VSWR Vision from Dielectric. Ob-
viously, if the device achieves the level
of acceptance that is anticipated, there
will be similar systems following from
other vendors. This system is online
full-time determining the VSWR and
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recording the VSWR values. Those
values can then be downloaded to a
central point where trend-spotting
programs can be used to identify
problems that are starting to occur in
the transmission line. This system
monitors VSWR incidents and records
the time when they occur. The system
will then also call designated parties
as part of an alarm function to notify
them of a VSWR event. With com-
puter analysis of this data, it is pos-
sible to determine where the problem
occurred and to have repairs effected
before the line is totally burned up.
At the top level are complete inte-
grated systems that are being built uti-
lizing a multitude of devices such as the
Bird power meter and/or the VSWR

| Vision. These large systems monitor

forward and reverse power on multiple
transmission line/multiple antenna/
multiple user systems such as are be-
ing installed at major antenna sites. In
addition to simply monitoring the RF
levels on the transmission lines, these
systems calculate non-ionizing RF lev-
els in the vicinity of the antennas on
the roof of a building or along the
length of a tall tower.

The days of a simple prayer that the
RF will go away from the antenna are
over. We now have more than ad-
equate systems that allow us to moni-
tor the existing conditions, sense un-
acceptable conditions and provide
good prediction capabilities to avoid
failures and future downtime. It is
much better to schedule the replace-
ment of a failing component than it is
to have it occur during a high-income
event. No, it never happens when
those commercials are scheduled.
Downtime will always occur when
revenue is at its highest and all the sta-
tion brass are touring the transmitter
plant. That is, if anybody in the sta-
tion brass actually knows where the
transmitter is located. BE

Don Markley is president of D.L. Markley
and Associates, Peoria, IL.

)

Send questions and comments to:
don_markley@primediabusiness.com
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n years ago, a remote-produc
tion truck would have in
cluded a character generator

(CG), usually with a dedicated opera-
tor, and maybe a still store, usually op-
erated by the technical director (TD).
In 1994, that started to change radically
when Fox wrestled NFL away from CBS.
In a few years, the graphics effort grew
to include impressive graphic displays
and animated moves — with sound ef-
fects. Ten years ago, most of us would
have never guessed that many CGs to-
day would have audio channels. In
that time, the graphics component of
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a remote production for at least two of
the networks has expanded to require
its own 53-foot trailer. At the start of
each sports season, the mobile-unit ven-
dors review their contracts and re-con-
figure their production and support
trucks for the upcoming season. Net-
work and freelance crews, plus talent,
often use the same set of trailers each
week. The mobile-unit vendor will con-
figure those units based on the unit’s job
(A-game unit, B-game unit, etc.). Often,
a stand-alone production truck will be
re-configured to become the graphics
trailer in a particular unit (typically,

broadcastengineering.com
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three trailers comprise a unit).

In the case of ESPN’s Sunday Night
Football, the truck vendor, prior to the
start of the season, gathers the staff as-
signed to the graphics-support units at
the field shop, along with personnel
from the network. Gear supplied by the
truck vendor and rental houses are un-
packed and installed. Monitors, router
heads and communication gear are
placed and wired in. This can be one
or two items, or, in the case of ESPN,
over 100 cases of equipment. Once the
gear is wired and in place, the two trucks
are interconnected, all the connections,
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tion and another with
equipment. Photo credit (
Associates. !

timing and other signal-integration
concerns are verified.

ESPN requires a three-trailer unit. The
Actrailer has production, VTRs and cam-
era controls, along with routing, distri-
bution, and communications infrastruc-
ture. The ESPN B trailer carries audio
effects (a Calrec C2 console), graphics
(two Chyron Duets and an Aprisa), four
super-slow-motion systems (two LDK/
EVS and two Sony BVP9500/MAV).
Other equipment in this unit include
robo-cam operating positions and a
Grass Valley Profile, which is used to edit
feature pieces. The B trailer is a 53-foot
expando. The ESPN C trailer carries the
Sportvision first-and-ten yellow-line
system, the tech manager’s office, and
the two Chapman sideline camera
cranes, along with all the extra equip-
ment, such as lighting gear.
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The Fox A game has A and B units only.
The B unit has an iNFiNiT! and an SGI
02, the first-and-ten line equipment,
and carryall space for the sideline ve-
hicles. Super slo mos and Profiles are op-
erated from the main truck. The CBS A
game is similar to Fox’s.

Now let’s look at the systems required
for many network graphics packages.

Graphics systems

The current workhorse CG for
remotes is Chyron’s iNFiNiT!, which
was first shipped in 1989. Just about ev-
ery remote unit on the road has one.
Common configurations would find a
68060 processor with Transform 11
board and a three-channel mix buffer, a
230 MB Zip, and/or 1 GB Jazz drive. It
is used for most sports productions. The
notable exceptions are ESPN’s Sunday
Night Football and ABC’s Monday
Night Football, which use Chyron’s new-
est CG and still store, the Duet and
Aprisa. The iNFiNiT! is used to produce
most of the lower-third graphics. It uses
proprietary hardware, operating system
and application software. Although not
used in truck environments, Chyron did
begin offering a Windows client
(WINFiNiT!) in 1997 that runs on a
separate PC and controls the iNFiNiT!
via Ethernet.

Most of the network productions call
for an SGI Onyx2, or SGIs scaled-down
02 visual workstation running VizRT
(formally Peak Everest and RT-SET)
Discreet, or Sportvision software. These
are real-time animation applications
that run on IRIX, which is SGI’s imple-
mentation of Unix. SGI developed and
helped standardize a common set of
application-programming interfaces
(APIs) known as Open Graphics Library
(OpenGL). These APIs are, in essence,
applications that sit between the real-
time applications that are OpenGL
aware and the OS. Calls to an OpenGL
API result in calls to an IRIX API. This
allows for a common way of creating
and manipulating graphics independent
of the underlying OS and hardware. The
applications OS and hardware just de-
scribed are used to produce the “Fox
Box,” which is the little upper-corner
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score, down and yards graphic. No mat-
ter which network uses this type of
graphic, its nickname has become the
“Fox Box.” Fox has actually reformatted
the box to look like a ribbon across the
tap of the screen. The Onyx2/02 is used
for all those snappy little real-time ani-
mations where flags, time outs and first
downs fly in and out. It also is used for
scoreboards that fly together and then
apart. It takes a lot of processing horse-
power to perform these complex graph-
ics in real time. The SGI hardware is
based on 64-bit MIPS RISC processors.
In the graphics display part of the O2
system, an integrated 32-bit, double-
buffered (one buffer to air while the
other buffer is filling with the next frame
of video), OpenGL graphics engine ren-
ders very high-quality images for dis-
play at up to 1280x1024 pixels at 75 Hz.

The Onyx graphics engine consists of
three sub-components. The first is a
Geometry Engine, which has a model
of the graphic in 2D or 3D. An object
modeled in 3D can be made to spin,
tumble or appear to be stationary as the
viewpoint moves. Objects, which can be
text, pictures or banners, are stored and
manipulated separately. They are
brought together, or composited, only
when needed for output. This allows
graphics to be constructed only as tem-
plates. The template is a framework to
hold pointers. These pointers point to
one or more Oracle-type databases that
contain the actual objects. Thus the
player line-up graphic, whose format
doesn’t change game to game as the play-
ers do, stays essentially the same. The
template for that graphic might hold
only pointers such as quarterback and
halfback, which point to a database
record that contains additional point-
ers to such fields as QB_picture,
QB_name, QB-stats, etc. This second set
of pointers would be the variables that
change every week, or even at the last
minute. The operator would sit at a
PC or a laptop, running a thin client
that would be used to input changes
such as distance or down, and then send
the command via LAN to the SGI sys-
tem. The system would then perform
the transitions from old info to new.
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In addition, data streams such as game
clock, which are often wrapped in TCP/
IP, can also arrive into the same box.
Thus the graphics box would have sock-
ets open to the operator’s PC and the
device providing the clock data via a
couple of sockets.

Sockets are a method for communi-
cation between a client program (such

Color announcer draws on stylus
touch pad overlaid on a monitor.This
used to be performed with a light
pen.The key is generally performed
with a Chyron Codi.

as the operator’s control application)
and a server program (the graphics ap-
plications running on the graphics box)
in a network. A socket is defined as “the
endpoint in a connection.” Most OSs
today have API calls that support sock-
ets. Calls to these APIs prompt the OS
to open threads (separate processes that
wrap outgoing data or unwrap incom-
ing data in the necessary protocol to
send the data to the appropriate recipi-
ent). Often, the wrapping is a few layers
thick. The most common way to initially
wrap the data is Transport Control Pro-
tocol (TCP), which is a service that lets
the receiver put the data back in order
(because some packets might take longer
paths than others from point A to B),
and makes the recipient return a receipt
verifying that the data arrived intact. The
next layer would be Internet Protocol
(IP). It provides the addressing that al-
lows routers on the network to push the
data towards the receiver (small net-
works would not need routers). The
third wrap or layer would be the infor-
mation necessary to traverse the local
Ethernet, either to a router for travel
onto another LAN orout to the Internet,
or, if the receiving device is on the same
LAN, straight to the device.
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The second SGI graphics component
is the Raster Manager, which takes the
calculations from the 3D geometry en-
gine and creates a 2D raster. This block
does all the pixel operations, color and
transparency blending, texture map-
ping and multi-sample anti-aliasing. It
must perform these operations at real-
time rates.

The Raster Manager hands its out-
put to the third graphics component,

¥ the Display Generator, which converts

the digital data into the desired ana-
log or digital format. The internal
bandwidth of the Onyx2/02 is greater
than 6 GBytes/s, so the box can handle
SD or HD video.

The blur between graphics and stor-
age continues to grow. Pinnacle Systems
is the main graphics package being used
by NBC at the Olympics, by CBS in the
U.S.Open Tennis and their NFL A game,
and by TNT at the Goodwill games. Pin-
nacle products use Microsoft NT as their
OS. Pinnacle has a family of products
that treats graphics as a collection of
objects. A composite graphic is made up
of objects. These objects are stored sepa-
rately but related to other objects that
come together to form a composite or
complete video signal only when de-
sired. An object, which could be a block
of text, a picture (animated or still), or a
background, can be modified individu-
ally. Templates are created that bring the
required objects together to create a
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and even their servers deal in these ob-
jects. Thismeans that stills or video clips
can be modified remotely by changing
acentrally controlled object. In this way,
the whole still or clip doesn’t need to be
replaced, just the changed object. This
concept allows objects to be created and
edited on laptops, perhaps by a graph-
ics person sitting at the airport waiting
for a flight. But, more likely, the changes
will be made on desktops back at the
network and downloaded over the
Internet by the truck crew once on site.

Chyron, which introduced the broad-
cast character generator, is still a major
player in Graphics. ESPN and ABC use
the Chyron Duet - the replacement for
the iNFiNiT! — for NFL games. The
Duet (and its family of surrounding
products like the Aprisa) also treats
composite graphics as an associated
group of objects. The Chyron applica-
tion running on the Duet is Lyric. Lyric
is a text, animation and graphics
authoring software and contains fea-
tures such as the animation tool and
clip playback device used for creating
Monday Night Football’s promos, line-
ups and animated 3D bar charts. The
Duet can even have a digital disk re-
corder installed in it. This allows for a
single-channel clip player in the CG
with its storage via a SCSI drive. While
the user-interface application on a Duet
rides on top of NT, the Chyron’s
graphic engine uses VXWorks, which

In a few years, the graphics effort grew to include
Impressive graphic displays and animated moves

d effects.

composite output. What is interesting
about this approach is that the objects,
such as the network’s “bug,” a banner,
or an animated background, can be cre-
ated on one graphics machine and be
made available to other machines. These
objects are shared and transferred be-
tween machines via an Ethernet LAN.
Two machines simply open a socket con-
nection between each other.

CGs are not the only devices that deal
in objects. Pinnacle’s DVEs, still stores
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is a real-time operating system. NT
passes the OpenGL-requested tasks off
to VXWorks. OpenGL is a part of Lyric.

ESPN and ABC also use Chyron Aprisa
for the NFL. The Duet controls the
Aprisa 300 systems, which provide Sun-
day/Monday Night Football directors
the flexibility to include animated clips
for the Aprisa. During the game, the
stand-alone Aprisa 300 systems are used
to play back network-promotion mate-
rial as well as full-screen, rendered
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graphic elements. The Aprisa can also
runascaled-back version of Lyric, which
allows editing of objects residing on it.
The Aprisa comes in a number of varia-
tions. The 100 is like the still stores we
have known. The difference is an inte-
grated content- and asset-management

Fox box in upper left corner provided
by SGI 02, lower banner provided by
Chyron Infinit!, and Sportvision’s
first-and-ten line provided by SGI
equipment. The score in the upper
right is a linear key, usually provided
by a Digital PC Codi.

database that can manage content across
the other Chyron still stores, CGs and
servers. The 200 adds a DDR to the 100s
capabilities. The 250 is a 200 that has two
channels, which can be any combina-
tion of clip player, still store or one of
each. The 300 adds internal tran-
sition effects.

Another item in the graphics
racks is the Chyron Codi
Telestrator, with a 15 flat-panel
touch screen located up in the
announce booth that lets the
color announcers (John Mad-
den being the most well known)
doodle on the screen. Compa-
nies such as Sportvision and
PVI are now offering systems
that use chroma inclusion/ex-
clusion techniques developed
for their first-down line to key
the drawing in such a way that
it appears to be under the play-
ers and officials.

Some B games and local college
games use a Chyron Maxine, which
produces a basic Fox Box without ani-
mations.

The four common still stores found
on trucks:

Accom (formally Abekas) A-42 still
store, the senior member of this
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family, has been around for nearly 18
years.

Pixel Power Collage still store/CG

Leitch Stillfile

Leitch DSF 3121 four-channel Stillfile

In games where the game clock must
still be shot with a camera, older
Abekas A-53s are still occasionally
used for clock positioning. Many
trucks also have a Leitch Logo Com-
pose for bug insertion.

Grass Valley Profiles are used for
game bumpers and transitions into
and out of replays. Two channels are
required for video — one provides a
key signal and the other the video fill.
Two channel of audio are also used for
the audio that now accompanies these
transitions. The graphics are usually
built back at the network by their
graphics departments.

Whereas game statistics used to be
collected, compiled and interpreted
manually, today a lot of the stats you
see on screen and stated by the an-
nouncers are created automatically.
One company that does this is
SportsMEDIA Technology Corp.
They perform data integration and
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The abe ohpéént in the Supershodtr 18 - the
Fox A unit. Photos by NicholasTraub Photography, Pitts-
burgh, copyright 2002.

distribution services and provide a
central place to keep stats. What this
means is that raw data generated dur-
ing a game, such as scores as deter-
mined by the official scorer and offi-
cial time-clock information, are fed
into a proprietary database. However,
the score is often entered manually to
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allow for timely updating of the score
because most automatic systems won’t
display a score until it is official. Other
game activity is also entered manually
into that database. But SportsMEDIA’s
database can be used to automatically
fill template pages created on a char-
acter generator. The CG is set to auto-
matically request data updates as
records in the database change. In this
way, the CG will automatically update
its display as the official score, time
and other information changes.

One of the most interesting graphics
overlays today is the first-and-ten line.
Two companies provide these systems,
and they are indeed systems. CBS uses
svstems from PVI, while Fox and ESPN
use systems from Sportvision. The
Sportvision system comprises four SGI
02s. The system gathers very accurate
camera pan/tilt-head and zoom-lens
telemetry, which is generated by a
Sportvision modified Vinten head. The
collected data is sent via a microphone
channe] down the camera triax. From
the camera’s CCU, it is sent to a
Sportvision computer called the gather
PC. The gather PC sends the compiled
pan/tilt-head data to a com-
puter called the FIO. Thisis one
busy processor. It contains a
virtual map of the playing field,
and makes the geometry calcu-
lations to determine where the
first-down line is in 3D space.
This computer also accepts data
from another PC called the
matte PC. The matte PC opera-
tor decides what colors in the
video are to be keyed over, and
what colors can’t be keyed over.
The operator will have to make
subtle changes as field, sun and
uniform conditions change. In
the case of an indoor game, this
position is often a set-once-
and-forget proposition. The FIO com-
puter must do one other computational
operation: It must recognize which
camera is on-air. It does this by com-
paring video fed into the system vs. the
video from cameras equipped with the
modified heads (usually the three-up
cameras at both 20-yard lines and the
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50-yard line) to determine which
camera’s telemetry to use. This approach
was taken instead of using tallies because
the Sportvision equipment is installed
downstream from the switcher, and,
because of convoluted video paths from
sources to switcher, it was felt that cam-
eras couldn’t always be guaranteed a tally
signal.

The output of the FIO computer is
data, which indicate which pixels to write
to depict the first-down line. The ren-
der PC processes this data, and its out-
put is the key and fill signals for the line.
These signals go to a keyer. This process
takes 22 frames in NTSC (or SMPTE
259) time. To compensate for this, the
dirty video out of the switcher is delayed
via a Sierra Video Digilinx and then fed
as the background signal to the first-
down-line keyer. There is a second op-
erator, the lead operator for the system,
who turns the key on and off based on
director input. A third operator is up-
stairs in the booth. He communicates
to the lead operator where the first-
down marker should be placed.

In the case of PVI’s system, the line
is added upstream from the switcher.
PVT’s system also collects pan/tilt-head
telemetry and sends it to a box they
call the Elvis. This is a proprietary box
based on VME-bus technology. The
PVI approach is heavily hardware
based. This results in only seven
frames of processing delay. A second
PC running a user-interface applica-
tion controls the Elvis. PVI’s system
requires three people to operate also.

When it comes to sheer size of a re-
mote production, nothing compares
to the Olympics. The Winter Olym-
pics is no exception. In some ways, the
Olympics is like an NFL Sunday, but
continues every day for nearly two
weeks. Just like NFL games, all the vari-
ous venues need to be transported
back to a broadcast operation center
(BOC), processe and sent on to the re-
quired destinations. The host broad-
caster must make every event avail-
able to various broadcasters around
the globe. In addition, many broad-
casters add their own capability to the
mix. NBC, the U.S. broadcaster, adds
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asignificant amount of infrastructure,
much of it for their graphics packages.
This system is centered around a cen-
tral server that is a repository of stills
and clips created by Quantel Henrys,
HALs and Editboxes, plus Apple G4
Macs running Adobe After Effects.
The Apple G4 Macs are used to create
special effects and elements that are
composited in a Henry. NBC Olym-
pics and Proximity Corp. developed
this central-server concept. Thus, the
initial creation of graphics occurs in
Quantel and Apple equipment. The
newly developed central server makes
the various graphics content available
to CGs and still stores at the various

An EVS slow-motion control in a pro-
duction truck. Photo courtesy EVS.
venues. NBC is using Pinnacle Fx
Deko IIs with ClipDeko internal clip
players and Pinnacle Thunder XL
four-channel clip/still stores.

The IDS Corp. will provide scoring and
event timing data for automatic display.
Chyron Codis will input and display
event timing data, while results data will
be fed into each Fx Deko II at the venues
covered. As with football, graphics tem-
plates or beds were built by the network
— in this case, NBC — in New York.

The two new major items at this year's
Olympics are Proximity’s “Xenoclip”
clip translator and the “2 ME Box.” The
Xenoclip system allows NBC to trans-
late clips produced on Quantel gear
and put them in a data format that is
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immediately accessible to all character-
generator and still/clip-store gear — not
just stills anymore, but the ability to unify
all clips into one format accessible to all.
The “2 ME Box,” produced in collabo-
ration with Pinnacle Systems, allows
NBC to have a centralized storage area
that contains all the clips transtated by
Xenoclip. They configure all the Fx
Dekos and Thunder XL units to have
the “2-ME” setup as a locally attached
drive. This provides the ability to drag
and drop dlips from this server to a lo-
cal drive (giving it instant access to play-
back). All venues are connected to the
graphics section of the IBC using either
ISDN or T1 lines. This provides the ven-
ues this drag and drop ability as well.
After Xenoclip translates the clips, they
are sent to the “2-ME,” where anyone,
whether local in the IBC or distant at a
venue, can acquire either still or mov-
ing images for playback.

A significant portion of many remote-
production efforts today is graphics.
One major network worried as long ago
as the mid 70s that graphics would dis-
tract the viewer. Today the viewer often
gleans as much from visual information
presented with the action as the dialog
presented by the announcers. The
graphics area will continue to expand
as many players in the graphics realm
areleading the foray into interactive tele-
vision (ITV). The information gathered
and displayed as television signals can
now also be “re-purposed” for shipment
to “Web servers” As ITV-aware set-top
boxes become available to DTV view-
ers, the ever-growing graphics “engine”
deployed in these boxes will generate the
data that provide the viewer’s interac-
tive experience.

Jim Boston and George Hoover are
in the process of writing a book about
the remote-truck industry. They have
established a Web site to promote this
project. If you have anecdotes or other
information that you think should be
in the book, please visit
www.remotetruckbook.com. BE

George Hoover is senior vice president
and general manager of NEF, and Jim
Boston is a West Coast consultant.
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BY LARRY BLOOMFIELD

isted below are some of
the companies providing
quipment and expertise for

the 2002 Winter Olympics. While
space here does not permit a
complete listing, you can view the
entire report on the Broadcast
Engineering Web site,
www.broadcastengineering.com.
Accom will provide two turnkey
equipment packages incorporating
the Abekas 8150 Digital Vision mixer
with Dveous digital video effects. The
equipment will be used by the Finnish
broadcaster YLE and the Norwegian
broadcaster NRK.

A complement of HyTRON 100
batteries and InterActive 2000
PowerChargers from Anton/Bauer
will be used in portable cameras and
Uttralights for remote events.

Canon will be the exclusive lens
supplier for NBC's coverage of all
Olympics through the year 2008.

The Clear-Com Q700 program-
mable, frequency-agile UHF wireless
intercom will supplement communi-
cations systems for the Opening and
Closing ceremonies.

DNF will provide their DMAT and
ST300 slow-motion controllers.

Dolby Digital 5.1 sound tasks will
be provided through the DP562 digital
decoder. Dolby Surround will be
handled by the DP563 encoder.

Editware’s DPE-551 hybrid editor
will be used in some edit suites in the
Salt Palace Convention Center. The
controller incorporates Graham-
Patten’s B/ESAM IV protocol.

Evertz Microsystems will be
supplying several key products
including the 8010-SIE vertical
interval SID encoders and Evertz's
HD test generators, downconverters
and distribution amps.

Fujinon lenses are used on several
of the mobile trucks including
National Mobile Television, South-
west Television and Corplex Televi-
sion. Corplex will also use Fujinon's
0S-TECH image stabilization adapter
at some locations.

At least 16 Graham-Patten D/
ESAM 8000s are located in various

edit rooms.

HDNet will provide the 1080i HD
feed, which will be delayed 24 hours.
The network is using Ampex and
Sony servers, and a Snell & Wilcox
switcher fed by Sony cameras. The
new Sencore TS3030 HD server will
handle the delayed playback.
Packaging the digital program
material will be Divicom and Tiernan
encoders.

Microwave Radio Communica-
tions and Northwest Communica-
tions Systems are supplying some
affiliates with CodeRunner equip-
ment for live coverage of the Olympic
torch relay.

At the heart of Olympic coverage
will be more than 250 DVCPROS0
recorders, 50 digital cameras and

Olympic Players

Ross Synergy digital production
switchers and RossGear terminal
equipment.

Snell & Wilcox will provide much
of the standards conversion
equipment necessary to feed
broadcasters outside North America.
Seven Network Australia will employ
a Snell & Wilcox Alchemist Ph.C TX
standards converter. A Snell &
Wilcox Mach 1 will feed C7,
Australia’s cable sports network.

The 2002 Winter Olympics will rely
heavily on Sony's new MVS 8000
production switcher. Three 8000s will
be used, two for live feeds from the
International Sports Broadcasting
complex and one for post work.

Telecast Fiber Systems will supply
the Viper || modular communications
platform and Adder
multiplexers. They
will be used to
provide coverage of
the Opening and
Closing, as well as
the alpine skiing,
snowboarding and
freestyle aerial
events at the Park
City Mountain
Resort, Snowbasin

A competitor skates at the World Single Distance Speed
Skating Championships in the Utah Olympic Oval.
©2001 SLOC photo by Laura Schaffer. Photo courtesy

Panasonic.

more than 900 monitors from
Panasonic.

Key Panasonic equipment
includes: AJ-D910WA 2/3” DVCPRO
camcorders; AJ-D960 DVCPRO50
studio editing, slow-motion VTRs; AJ-
D950 DVCPRO50 studio editing YTRs;
AJ-LT95 DVCPRO50 laptop editing
systems; AJ-D940 DVCPRO50 studio
players; AJ-D950C DVCPRO50
portable AC/DC VTRs; AJ-HD3700
multiformat D-5 HD VTRs, AJ-
D610WA 16:9/4:3 camcorders, a total
of 35 Ramsa sound systems at 14
different locations and 16 Astrovision
giant displays.

Pinnacle Systems has supplied

the Thunder and FX Deko Il systems.

Several flight packs will feature

Ski Area and Deer
Valley Resort.

Telex is providing
a 464-port RTS
ADAM intercom system, complete
with their custom “Override IFB”
feature.

Thomson Multimedia will supply 10
LDK 23HS MKII high-speed super
slow-motion cameras. They are also
providing their “Service Pit Stop.”

Vela is providing their IDS line of
integrated, inter-networked distribu-
ticn products. Included in the
package are Vela analog and digital
video DAs, monitoring equipment and
software.

For more information on the equip-
ment in use at the Olympics, go to
www.broadcastengineering.com. Bf

Larry Bloomfield is a consultant in the
broadcast industry.
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—— CENTRALCASTING: ——

No Benefit Without Risk

As stations seek cost effective ways to
interconnnect facilities for content
sharing and centralcasting, IP and
Ethemet technology are increasingly

 being tried. Last summer, KCTS-TV,
Seatth2 successfully transmitted a real-
time, multiple-program digital streaim
from Spokane to Seattle via an
Ethermnet connection. Shown hereis the
KCTS TV control recom. Photo courtesy
Harrisc
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roadcast stations used to be

largely autonomous. Some

still are. Managers of local sta-
tions can easily make local decisions on
programming, advertising, personnel
and all other questions that must be re-
viewed daily to keep a transmitter on
the air. But the economics of broadcast-
ing have dramatically and irreversibly
changed. The combined effects of fall-
ing revenue and rising costs have
tipped the scale permanently towards
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less autonomy for all stations, whether
they are part of a group or not. Ad rev-
enues have fallen steadily for an un-
comfortably long time. Networks are
considering reverse compensation to
stem their own altered economics. Un-
fortunately, all this has happened in an
era when the FCC has granted the
broadcasters’ wish to have an extra
channel on which to broadcast HDTV
(or other services as finally authorized).

Every month, boardroom conversa-
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tions consider ways to improve econom-
ics for broadcasters. Some broadcasters
postulate that centralization, commonly
termed centralcasting, may be the only
way to save local broadcasting from im-
ploding in the jaws of the economic vise
it is caught in today.

Centralcasting, or more generically,
centralized operations, can increase
cash flow and help balance the balance
sheet. But it involves making careful,
sometimes difficult, choices. Experts
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ShareCasting.

distributed broadcast systems

ShareCasting is the next generation of centralcasting
systems that can share broadcast control and origin
with regional stations. Now TV stations can maximize
localization and reduce operational costs with
regional sales, regional station ingest, central asset
acquisition and shared storage.

Can your automation system do that?

To find out more, visit ;
www.sharecasting.com
or call us at 352.372.8326.

4581 NW 6th Street Gainesville, FL 32609 USA sales@florical.com
ShareCasting™ and Florical™ are trademarks of Florical Systems, Inc.

Florical Systems led the way in
centralcasting with the first hub-spoke
automation system to go ON-AIR back
in 1996. Our expertise with multiple
time zones, multiple device servers,
zero timing and control room switching
delivers highly reliable and scalable
solutions to our many customers who
are ShareCasting ON-AIR today.




CENTRALCASTING: No Benefit Without Risk

who have studied centralized opera-
tions liken these choices to picking fruit
from a tree. The low-hanging fruit rep-
resents the easiest changes to imple-
ment, the higher fruit more difficult -
and some fruit may be out of reach.
When broadcasters think of
centralcasting, their concept is often

worked hard to output a log from pa-
per records. Now, the staff is decidedly
smaller and the work highly auto-
mated. By centralizing traffic, a group
owner can marginally reduce the
number of people required to keep
multiple stations operating, and the
relatively low bandwidth required to

Centralcasting may be the only way to save local
broadcasting from imploding in the jaws of the

economic vise it 1 caught in today. -

limited to creating a common master-
control operation for stations with
common parents. But there is other,
lower fruit to consider first.

One candidate for centralized opera-
tions is the traftic department. Before
today’s highly computerized opera-
tions, a station’s traffic department

connect a local sales operation to cen-
tral traffic makes it quite economical.

Only skightly higher up on the fruit tree
1s the promotions department. Often,
the promotions department bargains
hard to get the personnel and capital
resources needed to do a good job of
promoting the station. Computer non-

linear editing and production systems
have made sophisticated spot creation
less expensive, but the creative indi-
vidual is no easier to find or cheaper now
than in the past. Centralizing promo-
tions also comes with a little penalty in
distribution cost. If the central promo-
tions department is created as part of a
broader interconnection, the distribu-
tion may come nearly for free.

Above the low-hanging fruit lies the
potential for large savings over the long
haul. The true redundancy among
broadcast stations varies with factors
that are principally tied to the overlap
of the individual programming grids.
If all of the stations to be centralized
have the same network affiliation, it
seems logical that redundant processes
can be centralized.

One of the approaches first used was
based simply on remotely controlling
the station from a central site, but not
moving any of the video hardware or
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With the new UTAR-400 -Density Digital Routing Switcher we are taking the design
of large routing switchers in a completely new direction. Just take a look at the features:

* Reduced Rack Space Requirements - a 160x160 Matrix in just 8 rack units, 320x320 in only 16 rack units, 640x640
in 48 rack units - The UTAH-400 lets you put more switcher in less space than any router in history.

* 5D/HD Compatibility - Mix and match standard definition and high definition signals and change the mix as your needs
evolve. The UTAH-400 provides complete insurance for HD compatibility.

* Reduced Power Consumption - The UTAH-400 uses up to 80% less power than competitive designs. In large systems,
this can add up to real operational savings.

* Full-time Monitoring of Input/Output Signals - With the UTAH-400's unique signal monitoring features, your router can
become the heart of a complete, automated management system for your signal paths.

* Advanced Digital Audio Routing Capabilities - The UTAH-400 digital audio matrix gives you complete flexibiiity in
handling any digital audio format. S 0"
Utah Scientific has a full range of solutions to the most demanding S UTHH . SO
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content to a central repository. Using
software like PCAnywhere, or a remote-
desktop control built into Microsoft’s
free NetMeeting conferencing package,
it is easy to see how you could simply
remote the display from the automa-
tion system to a central site and elimi-
nate the local person watching the
screen for errors. When coupled with
areturn path for low-bandwidth video
and control/status on the transmitter,
this approach seems to be the least
capital-intensive topology possible.

Of course, with low cost comes
tradeoffs some stations will find un-
acceptable. If the connection to the re-
mote PC is lost due to a power failure,
the process of restoring control, perhaps
even programming, might not be quick.
With few, if any, eyeballs watching the
store at the local station, minor prob-
lems that might be solved in a couple of
minutes by a skilled operator become
much more complicated.

PORTABLE.
POWERFUL.

At the other end of the spectrum lies a
fully centralized facility in which a local
station without news programming
might consist of nothing more than a

Master control operatlons at KGET-TV,
the Ackerley Group’s NBC affiliate in
Bakersfield, CA.The station provides
centralcasting for itself and three other
stations. Photo courtesy KGET.

connection to the transmitter and the
return status that is required in all in-
terconnection topologies. This allows
the local station to avoid any renovation
as equipment wears out. And, if the in-

FP23

terconnection bandwidth is high
enough, the full ATSC DTV signal can
be sent from the centralcasting site. If
the DTV stream contains a copy of the
NTSC programming, it is possible to de-
code that stream from the multiplex and
convert it to NTSC at the transmitter site,
reducing the bandwidth to no more
than 19.3 Mbits downstream, and per-
haps 1.5 Mbits upstream. The central site
can provide a level of N+1 redundancy
that the local station might not be able
to afford, since spares are spread across
a larger capital base.

Full centralcasting works best when
the stations all are of one network af-
filiation, since one program stream
could be concatenated and only
interstitials would vary. But that’s a
pretty idealized case, to which any
owner of multiple stations will attest.
Thus, the probability is that a unique
program stream is assembled for every
station and some of the redundancy the
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Don’t leave your:
To the Dogs...

7760AVM 7761AVM-DC 7765AVM-4, -4A
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. External or embedded audio . Externat two audio group inputs inputs
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