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

. A pioneer in HDTYV broadcast technology,
' » 'l VWRAL-TV was the first USA station to broadcast
= = ) J— s 8 m an HDTV signal in 1996 and is the country's first

18 zas news operation to present HD local news on a
s S8, L : - ion i :
- - Lﬁyf e 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.

“Our operators were given ample opportunity
to evaluate different consoles,” 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!

Wheat rtone Corporatiomn \ Cof
tel 252-638-7000/ fax 252-636-4857 /scles@wheatstone.com -_— )

conyrignt @ 2001 by Wheatstone Cornoration
www. wheatstone.com
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Intelligence ¢ Decisions ¢ Control
One B.R.A.LLN. Does it All

The brave, new world of digital broadcasting offers
extraordinary opportunities for you to function
more efficiently, create new sources of
revenue and realize exceptional cost savings.
The key t all of this, of course, is
centralization - the ability to consolidate,
manage and direct ali of your resources

through a single control system,

Enter the B.R.A.{.N. Center: Broadcast
Resource Asset and information Network.

This unique product combines Harris” unmatched
business, technology, automation and systems
expertise to provide an intelligent, profitable
centralization strategy for your enterprise.

With the assistamce of Harris centralization

experts you will:

, CENTER
| | |
Analyze Visualize Actualize
your business appropriate the cost-effective
and operational implementation integration of your
requirements models separate operations into

a centralized entity

Make the intelligent choice: Contact Harris today
to learn more about centralization and how the
B.R.A.LLN. Center puts you in control.

Circle (104) on Free Info Card
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A great
triple play.

The new AJ-D455 DVCPRO Studio Editing VTR.
The first VTR to offer record and playback in DVCPRO, standard DV and
Mini-DV, as well as playback of mini and standard DVCAM tapes. This
full-featured VTR offers versatile digital interfaces: level-adjustable
AES/EBU digital audio in/out and optional SDI and IEEE-1394 (FireWire®)
infout. The AJ-D455 even allows for data conversion between DVCPRO
and DV/DVCAM formatted IEEE-1394 links, providing a truly seamless
approach to multi-format editing.

From desktop editing to fast-paced tape-to-tape-based broadcast,
the AJ-D455 will deliver major-league results - all backed by DVCPROQ's
legendary refiability and image =
quality. For more info, visit us at P a nasonlc
panasonic.com/broadcast, | he difference is your image’

or call 1-800-528-8601. www.panascnic.com/broadcast

s
' /Y AJ-D455VTR | Record/Playback: |84-minute in DVCPRO, 276-minute in DV

Formats Supported: DVCPRO, DV, Mini-DV,DVCAM | Digital Slow-Motion and Su_\ll_‘
‘: Two 16-bit/48kHz Audio Channels | Digital In/Out: AES/EBU, IEEE-1394, SCiI

Analog In/Out: Component/Composite/S-Video and Analog Audic J‘
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FREEZE FRAME

A look at the technology that shaped this industry

A station of firsts

¢ b
What TV station lays claim to being € /
dedicated in 1955 by then vice-
president Richard Nixon? k was
also the site of the famous Nixon/

- .

Kennedy debates. It claims to be : v S R

its city’s first stereo broadcaster and its first DTV station. You can
win a Broadcast Engineering T-shirt with the correct answer. Enter
by e-mail. Title your entry “Freezeframe-December” in the subject
field and send it to: bdick@primediabusiness.com. Correct answers
received by Jan. 17, 2001, are eligible to win.
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smoke 5 from Ciscreet gives even more tools T. &
to keep eves riveted to the screen. =

All eyes are cn you to create visually-stunning work. smoke 5 gives you
the power t3 delive- t «¥i-h smoke 5 you can quickly and easily finish
picture, sound, grapnics and effects. Sophisticated vertical timeline editing
gives you unl mited laver ng gatential, with a versatile 3D compositirg
environmen: dased ar D screet's Academy Award®~winning flame” and
inferno” And becats= smoke 5 is format independent, you can procuce
once and ees ly districite to HDTV or standard definition. So you can
define your own stencerd of creativity.

Visit www.dNscreet.aam or call 1.800.869.3504
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On the road again

It looks like FCC Chairman Michael Powell is finally putting some air back in the nation’s DTV
system. He’s managed to not only speak openly in support of the value of DTV, but also get his
commission to approve steps to help broadcasters get their DTV stations on the air. What a novel idea!

The commission’s Nov. 8 action made several significant changes to the DTV rules. These are a
welcome change from Kennard’s anti-broadcaster approach.

Most important is the change that allows stations to build less than maximum broadcast facilities.
Stations no longer need build a transmission system that replicates their entire grade B analog service
area before 2005 or lose interference protection for the unserved area. Now, stations can build a lower-
power facility and serve their community of license while still
receiving interference protection to the fully allocated service
area. This will allow stations to initiate DTV broadcasts with
less expensive systems and build out to full power as the DTV
transition continues.

Stations that have already been granted a construction permit
for full-power operation can modify it and build only what’s
necessary to cover the city of license.

Stations with core DTV channel assignments also have more
time to decide which channel they want to use as their post-
teansition DTV channel. Stations can also operate their DTV
systems less than full time.

While the commission refused to issue a blanket extension of
the May 2002 DTV construction deadline, it agreed to consider
financial hardships on an individual basis.

The serious unanswered question is what a bunch of low-power
TV stations will do to the predicted receive situation. Previously,
DTV coverage predictions were based on full-power operation.
With many, perhaps most, stations operating with a few kilowatts of RF, what will that mean to the
85 percent rule? Will the 85 percent coverage areas be calculated on actual coverage at the low power
levels? Will sufficient viewers even be able to receive these low-power transmissions? With the hassle
many have encountered in receiving high-power stations, what happens when the level is 20dB lower?
Even our DTV receive guru, Pete Putman, and his custom antennas may have a problem trying to pick
up a 1 kW transmitter at 20 miles.

Clearly, the FCC must take the next step and mandate DTV cable carriage. A recent report by the
Merrill Wise Group (MWG) shows that cable has plenty of spectrum to provide digital carriage.
However, it’s going to take FCC action to get cable to devote a single megahertz to free DTV carriage.

Despite the commission’s unwillingness to tackle cable’s DTV roadblock, F'll give Powell credit. He’s
taken a big step to support broadcasters’ efforts to implement DTV.

Brad Dick, editorial director

Send comments to:
direct: editor@intertec.com
website: www.broadcastengineering.com
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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.

S¢ 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 fiexibility you want in the size you need.

VI i 2 n o=

Miranda Technologies Inc. tel.: $§14.333.1772, ussales@miranda.com Miranda Europe: eurosates@miranda.com Miranda Asia: asiasales@micanda.corm TH I N K PU RP LE
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Reader Feedbhack

It works!

I consider myself the lucky one to get
the un-built Heathkit color TV that
had been sitting in the basement of one
of your readers for 25 years. Ah, the
memories it brought back! As usual, [
was a little nervous when the “mo-
ment of truth” came and I poised my
finger over the power button. It
worked! No sparks or flames. I wish [
could afford a Plexiglas cabinet so I
could admire its innards full time.

They don’t make ’em like this any
more.

Ray CARLTON

To John Luff:

We are using “do-it-yourself” meta-
data by writing data inside the active
video (two lines at the top of the
screen). The data comes from sensors
mounted on the camera. Unfortunate-
ly, this is not very attractive when
viewed in underscan mode.

Can this drawback be avoided by
using SMPTE 315-1999 to carry the
ancillary data? Do you know of any
hardware that will support the read/
write functions for data using this
standard?

Davib LANDELLE
VAaNVES, FRANCE

Jobn Luff responds:

David:

The most complete reference to
SMPTE 315M is the standard itself,
available from the SMPTE at
www.SMPTE.org. Use of SMPTE
315M is only possible when using

10
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SMPTE 259M (270 Mbit component
digital video). SMPTE uses the ancillary
data capacity that is present during
the horizontal and vertical intervals
where video is not encoded. There are

matrix display.

The original AB Dick design was
later modified by another team of en-
gineers who added new functions and
formed a company that launched the

The first “CG” was built by AB Dick and called

the Videograph.

explicit rules on how to implement
private or public use of this capacity,
though in practice you may use it in
any way you wish if the video will not
be exchanged with other users. The
capacity is quite large, as video only
occupies about 216 Mbits of the space
available. Even if the maximum num-
ber of embedded audio channels is
included (eight AES pairs) there re-
mains a prodigious amount of capac-
ity in the 270 Mbit signal.
JoHN Lurr
AZCAR

Recent Freezeframe
winners

The answer to this Freezeframe ques-
tion begins as a good history lesson
from readers Alan Schoenberg of Con-
trolware Communications and Jim
Wulliman, former SBE Ennes execu-
tive director.

The first “CG” was built by AB Dick
and called the Videograph. According
to Wulliman, the device used a Dicto-
graph dictation recorder for the exter-
nal memory and a teletype keyboard.

Schoenberg writes that the device
was originally marketed by Visual Elec-
tronics, with CBS taking over the man-
ufacturing of the CG when Visual went
out of business. Using the Videograph
as a beginning, CBS created the CBS
Vidifont. About the same time, RCA
Canada was marketing a CG called
the Divcon, which produced a dot

December 2001

CG under the new name of Chyron.
The product was called the Chyron 1.

In February 1982, Broadcast Engi-
neering carried an article describing
ABC’s work in developing what was
still called the “CBG” — Character/
Background Generator.

Originally, the network wanted to be
able to display the 1972 election re-
sults using computer-generated white
numbers and characters matted over a
blue slide. The system used a Varian
computer. An Arvin still store, which
allowed the use of prerecorded oval
shapes for backgrounds, was added
for the 1976 elections.

Planning for the 1978 elections be-
gan with ABC approaching a compa-
ny called Dubner Computer Systems.
The result was the CBG-1. It was now
possible to create an ABC election
graphicin a mere 18 seconds! The next
model, the CBG-2, used an Intel 8080,
eight-bit processor and with its 48k
memory could now generate the same
background in only two seconds.

And the rest is history.

August Freezeframe win-
ners:

Alan Schoenberg, Controlware Com-
munications

Jim Wulliman, SBE

Augusto Villasefor, Globecomm
Systems

Murray Bevitz, Bell Atlantic

Harvey Caplan n
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Buflered loop-throughs for RGB, Optional SDI input/output Simultancous RGB outputs Genlock

Extron. USP 405

S-video, composite video

Introducing the Extron USP 405 Universal Signal Processor—the one-box solution for all your video signal cenversion needs. The USP 405 is
an all-in-one high quality scaler, scan converter, and transcoder. It accepts a wide range of video input signals and transcodes them or scales
them up or down into almost any signal format to meet the video signal requirements of any system. The applications for the USP 405 are
virtually limitless and include rental and staging environments, boardrooms, conference rooms, classrooms, auditoriums, and much more, With
its intuitive user interface, back-lit tactile control buttons, and optional IR remote, the USP 405 is the simple solution for all your signal
processing needs.

Featugs ANY INPUT...
* Input signals—Accepts 5 video inputs: (1) RGB on 15-pin HD, T0
(1) RGB/Component (NTSC, PAL, HDTV), (1) S-video,
-.EVERY OUTPUT!

(1) composite, and (1) optional Serial Digital Interface (SDI)

video signal. |
* Output signals: 6 video ouputs: (2) RGB/HD Y, R-Y, B-Y, Mac Compuzer ‘ N
(1) Component (NTSC, PAL), (1) S-video, (1) composite, and P
(1) optional SDI video. » — U
* Outpur rates—35 scaled output rates; computer video rates up to P T
1365 x 1024 and HDTV rates of 780p, 1080p, and 1080i. »_. S
* Dynamic Motion Interpolation (DMI™)—A proprietary advanced Digha Botacam
motion detection and compensation method used to deliver the best =
aspects of still and motion algorithms for a superior level of image % = USP 405 E
enhancement. ; ' - > '
* Accu-RATE Frame Lock (AFL™)—A proprietary technology that . W s
eliminates the problem of artifacts in scaled motion video. IT'S AN: Digral Projector o
* 3:2 and 2:2 pulldown—An advanced film mode processing UPSCALER g g
technique that maximizes image detail and sharpness for NTSC or b
PAL materials that originated from film. SCAN CONVERTER ‘ S
Test patte Seven test patterns included IRANSCODER g1
s atterns—. p included.
FORMAT CONVERTER Non-inear Ediing s
* Easy operation—Back-lit, tactile buttons and an easy-to-read LCD AND MORE o4
menu simplify operation and control. Remote control through P
RS-232 is standard; IR remote is optional. veR

www.extron.com/4/usp405

Extron. Electronics

800.633.9876
WWW.eXfron.wm Circle (107) on Free Info Card

Copyright © 2001 Extron Electronics. All rights reserved. All crademarks mentioned are the property of their respeciive owners



Beyond the Headlines

News

PBS with commercials?

BY LARRY BLOOMFIELD

n a three-to-one vote in mid-Octo-

ber, the FCC made what could end
up being a landmark decision. The
FCC said that anything less than the
substantial majority of the public
broadcasters’ new digital capacity
may contain advertising, just like
their commercial counterparts.
There’s one stipulation — the govern-
ment gets a five percent cut of the
gross commercial revenues.

In the public statement accompa-
nying the ruling, the commission
cited computer software distribution,
data transmissions, Teletext, inter-
active materials, aural messages,
paging services, audio signals and
subscription video as examples of
the services that may be offered as
supplements to the digital TV sig-
nal. There’s nothing keeping public
broadcasters from running sitcoms,
game shows or even soap operas,
with commercials, on one or more of
their sub-channels.

In the Report and Order, the FCC
ruled that the statutory prohibition
against broadcasting of advertising
on educational
(NCE) television stations applies only
to broadcast programming channels.
It does not apply to any ancillary or
supplementary services carried on their

non-commercial

John Lawson, president of America’s
Public Television Stations (APTS),
claimed the revenue would be used to
provide a new generation of digital
educational services.

Rep. Billy Tauzin (R-LA), who chairs
the House Energy and Commerce Com-
mittee, expressed concern about what

The government gets a five percent cut of the
gross commercial revenues generated hy
advertising on public television.

excess DTV channels.

Commissioner Michael Copps dis-
agreed with the decision to allow
public television to put commercials
on their digital spectrum, saying that
public and commercial television ser-
vices should not converge until they
become indistinguishable.

FRAME GRAB

News execs rank local angles best

New technology
Consumer news
Health and medicine
Regionally oriented

stories
Top stories

A look at the issues driving today’s technology
Local news ranks top for stations

SOURCE: CONUS Communications’ survey of 102 news executives

www.CONUS.com
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he called “creeping commercializa-
tion.” Tauzin’s spokesperson Ken
Johnson said the Congressman will
likely ask the agency to tighten its
definition of substantial majority.

Tauzin, Rep. Edward Markey (D-
MA) and Rep. Richard Burr (R-NC)
sent a letter to FCC Chairman Micha-
el Powell asking the commission to
reconsider its move.

The FCC concluded that NCE lic-
ensees are not exempt from the
statutory requirement to pay fees on
revenues generated by remunera-
tive use of their excess digital ca-
pacity, even when those revenues
are used to support their mission-
related activities. Beginning in
2002, NCE licensees will be re-
quired to report to the FCC on Dec.
I of each year on their use of their
digital channels during the 12-
month period ending the previous
Sept. 30. Stations must then remit
fees of five percent of gross reve-
nues received during the reporting
period for feeable ancillary or sup-
plementary services provided on
their digital bitstreams.

For more information, see the FCC’s
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ONE SERVER. ONE EMMY.

Recently, SeaChange MediaCluster server won an
Emmy for “outstanding achievement in technological
advancement.”

We are honored to be recognized as a force
of change in an industry that's revolutionizing
what television is — and can be. As the industry
moves toward personal television, the sleek yet

strong MediaCluster server powers the delivery

of millions of movies, ads, programs and other
digital content worldwide.

With its original “single copy” 100% fault-
resilient storage technology, just one SeaChange
MediaCluster server provides unlimited opportunities
for television operators everywhere — for more
streams, more storage, more economy. The future

of television certainly looks bright.

e

@ www.seachangeinternational.com

SEACHANGE

INTERNATIONAL

One Server. Unlimited Opportunities.

S PO -
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Web site at: http://'www.fcc.gov/Bu-
reaus/Mass_Media/News_Releases/
2001/nrmm0111.html.
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Don’t delete the
commercials!

Viacom’s CBS, Disney’s ABC, Gen-
eral Electric’s NBC and other media
companies filed a multi-million dollar
suit against ReplayTV and its owner
SonicBlue in late October. The com-
panies took legal issue with ReplayTV
for providing a feature that many
viewers have been using on their VCRs
since VCRs first hit the market.

The companies fear that advertisers
will be unwilling to pay for advertising
that Replay’s AutoSkip feature can
make invisible to viewers, thus possi-
bly eliminating the source of payment
for copyright owners. This raises the

’r, Behind The Music

Behind The Music

Play

Play from beginning
Send show

Save to VCR

Find all episodes
Delete

MNews

Johnson

i the Nap Partners

ith Davic Letterman

Who Wants to Be a M llionaire

ReplayTV’s “Auto Skip” feature has sparked concerns

among media companies, including CBS,

question of whether CBS, ABC and
NBC will bring lawsuits against VCR
manufacturers for the same reasons.
These companies are also concerned
that Replay’s latest model will allow

of artists from the past and

Sports
h 1 m avzilable at standard quality

users to share video
. over local area and
¢ wide area computer
i networks, nottomen-
¢ tion the Internet. Ac-
» . cording to sources at
. SonicBlue, it is a per-
" sonal transaction al-
lowing users with Re-
L playTV 4000 record-
* ers to share files. Vid-
eo is not posted to the
. Internetorsharedwith
. unknown users.
Ironically, Replay-
TV was awarded a
Technological/Engi-
neering Emmy
Award for its digital
video recorder technology by the Na-
tional Academy of Television Arts and
Sciences (NATAS), which includes
some of the same people who are suing
Replay.

ABC and NBC.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Congress pushes
FCC

Rep. Billy Tauzin (R-LA), who chairs
the House Energy and Commerce
Committee, held a meeting in late
October on how to speed up the DTV
transition. In attendance were Rep.
John Dingell (D-MI), Rep. Fred Up-
ton {R-MI), chair of the House Tele-
communications and Internet Sub-
committee, and Rep. Edward Mar-
key (D-MA).

The key member missing
broadcaster!

specific suggestions for broadcasters
and to discuss Congress’ role in the
transition.

In 1997, Markey set a time frame of
January 2002 for TV sets to have the
capability to display digital signals.
With the new impetus, the time frame
might pack more weight, allowing
consumers to reap the benefits of the
superior digital technology.

FCC Chairman Michael Powell said,
“The DTV transition is a massive and
complex undertaking. Although Pm

is a real-world

The broadcast industry was repre-
sented by NAB president Edward Fritts,
NCTA president Robert Sachs, CEA
president Gary Shapiro, the president
of the Motion Picture Association of
America, Jack Valenti, and former
FCC head Richard Wiley.

According to Tauzin’s spokesperson,
Ken Johnson, the group discussed a
wide range of issues, including digi-
tal must-carry, the transition dead-
line and copy protection, and will
meet again in a few weeks to offer

14
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often asked what the FCC is going to do
to ‘fix’ the DTV transition, I believe
that a big part of the problem is the
unrealistic expectations set by the 2006
target date for return of the analog
spectrum.” This is unlikely to hold
much weight with many on Capitol
Hill.

The FCC has established a task force
headed by Mass Media Bureau Asso-
ciate Chief Rick Chessen in an effort to
kick-start the seemingly stalemated
transition. The task force is charged

December 2001

with reviewing the ongoing transition
to DTV and making recommenda-
tions to the commission concerning
priorities to facilitate the transition
and promote the rapid recovery of
broadcast spectrum for other uses.
Joining Chessen will be members
from the Cable Bureau, the Mass Me-
dia Bureau (MMB), the Office of Engi-
neering & Technology, and the Office
of Plans & Policy (OPP). An ad hoc
advisory group, consisting of FCC staff
from the Consumer Information Bu-
reau, the Office of the General Coun-
sel, the MMB, the OPP, and the Interna-
tional Bureau, was created to assist the
task force. The key member missing is
a real-world broadcaster! o

Send questions and comments to:
larry_bloomfield @intertec.com

IN ADDITION

For an expanded version of indus-
try-related news, visit our Web site
at www.broadcastengineering.com.
Click on News to learn about the
latest MPEG chips and solutions for
8-VSB.
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ROHDE&SCHWARZ

EFA Family of
Television Test
Receivers

8VSB TV Test Receiver

Specifications:

o Model 53[4.5 ... 1000 MHz, -72 ... +20 dBm]
(w/ option EFA-B3, RF Preselection)

o Simultaneous Decoding & Measurement
e SMPTE 310 Serial Output
o 6 MHz SAW Filter

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

Carrier Frequency Constellation Diagram
BER, SNR, MER, EVM o Amplitude/Phase Response
FCC Shoulder Spectrum Display

COMPLETE PRODUCT INFORMATION: Clrele (109) on Free Infe Card
“SEARCH EFA” ON OUR INTERNET SITE.
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http://www.rohde-schwarz.com

ROHDE & SCHWARZ, INC.
7150-K Riverwood Drive - Columbia, MD 21046-1245

Phone: (410) 910-7800 Fax: (410) 910-7801



B|rkma|er joins BE
staff

The Broadcast
Engineering
staff is pleased
to welcome in-
dustry veteran
Craig Birkmaier
as a contributing
editor in the area
of new media.
Birkmaier
brings more than
a decade of valuable experience in the
television industry to his new role. He
has hosted and moderated OpenDTV
forums at the past two NAB conven-
tions to allow broadcasters to discuss
issues relating to the digital transition.
He has also worked to develop new
tools for television production.

In addition to bringing his expertise
and perspective to BE, Birkmaier
will be managing special projects
for PRIMEDIA Business Magazines
and Media. He began by organizing

Craig Birkmaier

the DTV conference, sponsored by
Broadcast Engineering, Millimeter
and Video Systemns magazines, which
was held Nov. 28-30 in Atlanta. The
conference included an OpenDTV Fo-
rum on industry consolidation and
centralcasting. ]

I T T ) . .

Echostar makes hid
for Hughes’ DirecTV

BY LAURA COLLINS, ASSOCIATE
EDITOR

DBS provider Echostar is in the
process of acquiring General Mo-
tors’ Hughes Electronic division and
its DirecTV satellite service for $25.8
billion. The goal of the merged
company is to provide competition
for cable television by delivering
video entertainment and broadband
data services, especially to under-
served rural markets. After the
merger, Hughes would maintain a
majority shareholder position while
Echostar would gain management

control of the new company. The
combined company will use the
EchoStar name and adopt the DI-
RECTV brand for its services and
related products.

Credit Suisse First Boston and Deut-
sche Banc AG provided $5.5 billion
of the financing needed for the acqui-
sition. Additional funding came from
the personal funds of Echostar Com-
munications’ founder, chairman and
CEO Charlie Ergen.

Echostar is awaiting approval for
the deal from regulators over the next
10 to 12 months. The FCC has estab-
lished an intra-agency team to re-
view the proposed merger, led by
Kenneth Ferree, head of the FCC’s
Cable Services Bureau.

The merger between Echostar and
DirecTV would create the second-
largest pay television platform in
the nation, with more than 16.7
million subscribers, and the poten-
tial to gain eight million more over
five years. The new company would
control between 80 and 90 percent
of the DBS market. ]
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Film and postproduction is migrating toward 24-frame to provide high quality and flexibility across
multiple delivery formats, including digital television, electronic cinema. and telecine. Dolby E is
becoming the standard for archiving and distributing multichannel audio and metadata for DTV

production and broadeast distribution.

With the new DP579 Dolby E Tri-Level Sync Interface, those working in 24P can now use Dolby E
for direct electronic transfer of multichannel audio. The DP579 accepts tri-level syne, and used in
conjunction with the DP5371/DP572 Dolby E encoders and decoders, allows Dolby E audio and
metadata to be stored on 24-frame video systems.

For more information on Dolby E and the DPS79, please visit our

website.

Dolby DP579 www.dolby.com/tvaudio

00 Dolby

BREAKING SOUND BARRIERS

Dolby Laboratories. Inc. © 100 Potrero Avenue ¢ San Francisco. CA 94103-4813 « Telephone 415-358-0200 ¢ Fax 415-863-1373
Wootton Bassett « Wiltshire SN4 8QJ England » Tclephone (44) 1793-842100 ¢ Fax (44) 1793-842101 » www.dolby.com

Dolby and the double-D symbol are registered trademarks of Dolby Laboratories. © 2081 Dolby Laboratories. lne. S0 1713988
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FCC clarifies satellite must-carry rules

BY HARRY C. MARTIN

The FCC has issued an order on
reconsideration of the satellite TV
must-carry rules adopted in 2000. The
2000 rules require satellite carriers to
carry upon request all local television
broadcast station signals in local mar-
kets in which the satellite carriers carry
at least one television broadcast station
signal by Jan. 1,2002. The FCC did the
following on reconsideration:

e Upheld the requirement that sat-
ellite operators carry the entire pri-
mary video, accompanying audio, and
closed-caption and most other data
contained in the vertical blanking
interval.

* Denied a request that the FCC
require broadcast stations to deliver
a higher-quality signal to satellite
carriers than is required for cable
carriage.

® Denied a request that the FCC
require television stations to pay any
new or additional costs to deliver a
good quality signal if the carrier moves
its receive facility.

* Denied a request that satellite car-
riers be allowed to require subscribers
to purchase additional equipment, such
as an additional satellite dish, to gain
access to must-carry signals.

* Held that satellite carriers may
offer local signals to their subscribers
on an a la carte basis, and that doing so
does not necessarily violate the statuto-
ry prohibition on discriminatory pric-
ing or provision of access to broad-
cast stations. However, the FCC ruled
that most stations should be offered
to subscribers at the same or a nearly

Dateline

Feb. 1, 2002, is the deadline for
biennial ownership reports for
broadcast stations in Arkansas,
Kansas, Louisiana, Mississippi,
Nebraska, New Jersey, New York
and Oklahoma.
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identical price. Prohibited discrimina-
tion would occur if a carrier offered
some local stations in a package, while
offering others on an a la carte basis.

e Denied a request that the FCC
modify its noncommercial education-
al (NCE) carriage rule by limiting a
satellite carrier’s carriage obligation
to only one qualified NCE station
per DMA, with additional NCE sta-
tions carried on a voluntary basis,
rather than requiring satellite carri-
ers to carry all non-duplicative NCE
stations.

® Denied a request that the ECC
permit satellite carriers to include lo-
cal NCE stations in the calculation of
the four-percent public interest set-
aside requirement under the Satellite
Home Viewer Improvement Act.

e The FCCalso ruled that, in regard
to required signal strength at satellite
uplink or signal relay points, if upon
receipt of a must-carry demand letter
a satellite carrier has a reasonable
basis for believing that the station
does not provide the required signal
quality, the carrier must state thatina
response letter to the broadcaster. If
there is a reasonable basis for a carri-
er’s concern, then the burden is on the
station to pay for signal testing.

* The commission also clarified
the timing requirements associated
with disputes over signal quality filed
at the FCC, ruling that form letters
by carriers which assert that the sta-
tion’s must-carry election letter failed
to “prove” a good quality signal are
invalid responses and do not trigger
a window for filing a complaint at
the FCC. The station involved should
respond by providing signal strength
evidence and stating that the carrier
has failed to meet its obligations
under the rules.

In summary, the commission has clar-
ified important issues, but the poten-
tial for significant disagreements be-
tween carriers and stations remains.

December 2001

FCC relaxes DTV build-out
requirements

The FCC has deferred indefinitely its
deadline for stations to replicate their
entire Grade B NTSC analog service
areas with their DTV signals or face loss
of interference protection. The previous
replication deadlines were Dec. 31,2004,
for commercial stations and Dec. 31,
2005, for NCE-TV. Stations now will be
allowed to construct facilities that serve
only their communities of license with-
out loss of interference protection to
their entire allotted service areas.

The deadline for stations with both
analog and digital channel assignments
in the DTV core to elect which channel
they will use after the DTV transition
also was delayed. The commission stat-
ed that, with the more graduated ap-
proach, stations would have more time
to increase power and gain experience at
the higher power levels before having to
choose which of their twochannels would
provide the better DTV service.

New dates for analog replication,
maximization and channel election will
be established during the FCC’s next
periodic review of the DTV transition.

The FCC refused to grant a blanket
extension of the DTV construction
build-out date, currently set at May 1,
2002, for commercial stations and May
1, 2003 for noncommercial stations.
However, the commission is preparing
a standard form to use for extension
requests. That form will be due to be
filed at least 60, but no more than 90,
days prior to the applicable construc-
tion deadline. For the first time, the
commission stated that it will, in limit-
ed circumstances, consider financial
hardship as a basis for extending the
DTV construction deadline. ]

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

Send questions and comments to:
harry_martin @ primediabusiness.com
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Business Models

Facility design: Broadcast vs. Wehcast

BY MARK SIEGEL

here are plenty of similarities be-

tween designing a Webcast facility
and designing a broadcast facility, but
there are also many differences that
require careful consideration.

Historically, broadcasters are more
familiar than Webcasters with a tech-
nical facility’s power and environmen-
tal requirements. Webcasters are not
quite as familiar with electrical or
HVAC issues, for example, and most
have never had experience in broad-
casting. On the other hand, most broad-
casters have minimal background en-
coding multiple simultaneous streams
of content, which, in modern Webcast
facilities, can number from at least 10
to as many as 500.

When considering the construction
of a Webcast facility, planning is cru-
cial to make sure everyone is headed in
the right direction. A business plan
defines where a Webcaster’s business
is today and where it wants to go in the
future, and ensures that the facility is
off to a good start.

Of course, the bulk of this planning

comes down to economics. Of primary
economic concern to a Webcaster is the
cost of each individual information path
or stream. In contrast to a broadcaster,
who might transmit only one stream of
information, a Webcaster might need
to transmit 250 simultaneous streams.
How much equipment should you ded-
icate to processing each stream? When

® e s o s s e s s e s T s e e e e e ¥ & © O 6 & & & B 8 8 6 & ° & 8 S 0 & b s »

NaviSite.com, a 10,000-square-foot
facility that has hosted many high-
profile Webcasting projects, uses tra-
ditional A/V routing equipment to
route standard analog signals to a
digital capture machine where the sig-
nal is encoded in Real, Windows Me-
dia and QuickTime formats.
Webcasters often use unique routing

In contrast to a broadcaster, who might transmit
only one stream, a Webcaster might need to

transmit 250 simultaneous streams.
R e IS T T e s T R T e s e

considering this question, you must be
both creative and conservative.
Webcast facilities generally use
equipment identical to broadcast fa-
cilities up to the point where the data
hits the encoder. Webcasters also of-
ten use traditional routing switchers,
video processors and conversion
equipment, For example,

The front-end master-control equipment at the NaviSite.com streaming facility in
Andover, MA, includes auto-levelers, phone couplers, audioand video routing systems,
and video monitors. Photo courtesy of NaviSite.com.
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equipment for monitoring and routing
to multiple encoders from a single
destination. Because facilities such as
NaviSite are dealing with so many
streams, they need to monitor each
encoding process from a single loca-
tion. This monitoring process is sim-
plified using a centrally located PC,
keyboard and mouse.

Broadcast facilities are designed so
that all measurements, signal testing
and confirmation of quality are per-
formed before the signal hits the trans-
mitter. Webcasting, on the other hand,
is unique in that test and measurement
takes place after encoding.

Differences are also found in the area
of noise reduction. The data streams
used by Webcasters operate at a much
lower bit rate than those used by broad-
casters. Unlike broadcasters, Webcast-
ers cannot encode high-bandwidth
chroma and luminance signals, so the
Webcaster’s encoder can work with a
lower bit rate.

Automation is more sophisticated in
Webcasting than in broadcasting, and
is necessary for efficiency. Since Web-
casting involves multiple streams, there
are many more devices to be con-
trolled. In a manual bay system, 15
to 20 people would be required to
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|| manage 200 streams of content. Traffic and scheduling
| systems are more complex, as well. Real Broadcast Net-
work (RBN), for example, broadcasts 3000 streams per
‘ day. To streamline operations and improve efficiency, each
operator in this facility has complete control of all RBN
operations from his or her desktop workstation.
(| Perhaps the most substantial difference between the
|| broadcasting and Webcasting facilities is future expansion.
Growth in broadcasting is certainly more predictable than
in Webcasting, where explosive growth can happen at a

‘ moment’s notice. Traditionally, there is a 30 percent growth
‘ factor figured into the construction of a new broadcast
facility, In Webcasting, the growth factor considered in

| initial implementation often approaches 300 percent. Ob-

‘ viously, planning ahead of time for facility infrastructure
growth is a must. This covers everything, particularly real

{ 4 . .
[| estate, HVAC, electrical issues, router upgrades and satel-

|| lite expansion.

|| The key in designing both types of facilities is to plan for
‘ the greatest projection, build for current needs, and set
{

| Webcasting is unique in that test
and measurement takes place after
encoding.

milestones for growth so you can forecast the upgrade.

[ & . 2 3 — . oy . .

‘ PT 5201 Compact VarTrma Sy Generator With a Webcast facility, it comes down to the design of one

: R [| path. Everything in a Webcast facility goes through the
MO O P D mmc® wnm® Deown .

wl - @ e ® b 4 st wms onmiew [| same path, so, whether the streamed content is created

originally within the facility, taken from pre-recorded
material, or from a satellite, everything goes through the

\
™= [ ‘
® Word CIOCk same path before hitting the encoder. This is a much
~ |
Analog Test Tone | simpler process than in a broadcast facility. In a Webcast
!

” facility, you simply multiply the initial path. This means
® Black Burst you can pre-wire a facility for growth and easily add those
PY Analog Test Pattern devices to the path when needed.
o
o

) The most pertinent components for expansion are always
AES/EBU Test Slgnal related to patching and routing. A router must have the
SDI Test Pattern

tlexibility, overhead and real estate to integrate the equip-
ment necessary for expansion. That makes the planning of
rack space very important. In a streaming facility destined
for growth, it’s absolutely vital to leave a sizeable amount
of empty rack space to accommodate expansion in a hurry.

Broadcast facilities, historically, aren’t blessed with a
tremendous amount of real estate, which makes growth
more difficult. In addition, they have much larger operat-
ing systems. In Webcasting, everything is controlled from
a PC, so moving dedicated control panels and monitoring
devices around is not an issue. Expansion needs to be
simpler in Webcasting because of the potential for explo-
sive growth. Webcasting technology has proved to be a
positive for the broadcast industry in terms of growth
because manufacturers continue to develop better and
more efficient control systems. m

[ Land 6 Features In One Box ]
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Mark Siegel is vice president of business development of DST.
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Strike one, you’re out.

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

Even if your grounding exceeds minimum
requirements, you could be in for some major
league 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 severzl 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 td upgrade

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 coopzar-based grounding
system. It's what these two stations did. And
lightning hasn’t been a problem since.

Learn how to protect your station from striking
out — get sur Powe- Quality CD-ROM
and case Fistories today. Call CDA at
888-480-4276. Or visi- us at
http://powerquality.copper.org.

4,’60pper Development Association Inc.

" 250 Madison Avenue » New York, NY 16016

Circle (114) on Free Info Card




By the Numbers

BY BRAD DICK, EDITORIAL DIRECTOR

In the last part of our series on the industry’s building plans, we focus on streaming technology. Certainly this was
the hottest issue a year ago. Since that time, reality has taken hold and the hot Internet stocks, companies and issues
have taken a decidedly downturn. Even so, what we’re seeing in the broadcast industry is a continuing interest in this
arena.

Does your station stream audio/
video?

Surprisingly, TV stations were the lowest of the
three response categories in streaming. Only one-
third of all TV stations are streaming audio/video
to the Web. That doesn’t mean they don’t have a
Web presence, just that they may not provide real-
time or stored content for playout. Many TV
stations have static Web sites, those without stream- ) ;

{ [ ) TV station Post Teleproduction Total
ing capability. About the same higher percentage of production & cable
both teleproduction/cable and post-production fa-

cilities and cable facilities use their Web sites to L e on e Reconced |
highlight the content they develop. Hence, they . = s L ey o
have content they want to show off. Broadcasters E%_:./ -
are behind the curve. e ¥ p E:‘
50% :
[ 40% /, .
Is your stream live or recorded? o 3!_
Not surprisingly, TV stations have the highest 20%|/, B
percentage of live streaming content. Only about 7 r
one-third of production facilities and cable provide " p—
live material. Overall, just under two-thirds of the Lo pm';‘:fc‘{im Ll Lol
facilities that responded to the survey provide
recorded or locally-produced content. ;l Real Netwoks [ Windows Mediaplayer — Apple QuickTime |

e == T =

The battle over formats

It’s a three-way race when it comes to media
players. Real Networks is on top with almost 80
percent penetration. Windows Mediaplayer is sec-
ond. Third is Apple QuickTime. Note that for the
cable and production sites, three times as many use
QuickTime as do broadcasters. That may have to

do with the use of Macs as content generation TV station Post- Teleproduction Total
devices at these facilities. Bodudiop &gy
,-i.ll-house engineers Wl +house (S staff Outside vendor —}-—
70% )

Who’s responsible for fixing it?
Overall, half of the installations rely on the in-
house engineering team to maintain the Internet

technology. A surprising 62 percent of the produc-

. R . . —
tion facilities rely on in-house engineers. Only a 30%
third of the cable and teleproduction facilities rely 20% ~
on in-house engineering staff. Overall, about one- o] i
. ey . 3 3
fifth of the facilities use an outside vendor for , . =5

. TV station Post- Teleproduction Totat
Internet maintenance. production & cable
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Composing a next-generation media network requires & virtuoso performance.
Concerto™ deftly orchestrates analog video and audio, HD, SD, AES/EBU, and data signals-
all in the same frame. With built-in eudio A-to-D and D-to-A conversion, you can eliminate
costly converters. Equally impressive is Concerto’s unique linear expansion capability, which
lets you grow from a 32 x 32 matrix to a full 128 x 128 by adding only three boards.

Learn how to orchestrate all your signals with Concerto. Visit our Web site today.
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Digital Handbook

Transition to Digital
Audio sampling

BY MICHAEL ROBIN

For the most part, the mechanisms
of the natural world around us,
including sound, operate in the analog
domain. And so the transducers used
to convert sound into electrical signals
(microphones) and vice-versa (loud-
speakers) are analog as well. A micro-
phone produces an electrical signal
with an infinite number of amplitudes
which can be amplified to a suitable
level for further processing such as
mixing, recording, transmission and
reproduction. The chain of devices
that amplify, process and carry the
electrical signal from the source (the
microphone) to the destination (the
loudspeaker) — and the wires that con-
nect them - can be thought of as a
medium. Unfortunately, the devices in
this medium introduce inherent, unde-
sirable impairments (linear distortions,
nonlinear distortions and noise) that
degrade the quality of the signal. The
impairments contributed by each device
are additive — that is, they accumulate.

Thus, the number and individual per-
formance of the devices in the medium
determine its overall performance. This
puts a limit on the number of devices
through which an analog audio signal

no effect on the information the dig-
ital signal carries as long as the device
receiving the signal determines that
the binary signal levels are within the
threshold values for the “zero” and

The impairments contributed by each device in

a medium are additive.

can pass before the impairments be-
come unacceptable.

However, it is possible to eliminate
many analog signal-handling diffi-
culties by digitizing the electrical sig-
nal before sending it through the
medium. Digital audio systems con-
vert the original analog signal to a
binary digital signal which has two
well-defined states: zero and one.
Undesirable electrical impairments
affect the digital signal just as they
affect the analog signal, but they have

FRAME GRAB
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one” states. Such systems restrict
message distortion to the analog-to-
digital (A/D) and digital-to-analog
(D/A) conversion processes, thereby
improving the transparency of the
medium. The medium remains trans-
parent as long as it maintains a cer-
tain level of signal-to-noise ratio
(SNR), beyond which the “cliff ef-
fect” occurs and the transmission
shuts off. This article examines some
of the basic audio analog-to-digital
conversion concepts, emphasizing the
sampling process.

Sampling considerations

Sampling is the first step towards
digitizing audio signals. It consists
of measuring the amplitude of the
analog audio waveform at periodic
intervals, T. The main concern is to
represent the original analog values
with adequate precision. The mea-
surement accuracy depends on the
frequency at which the audio signal
i1s measured, or sampled. Here’s
where Nyquist and Shannon have
their say. The sampling frequency
must be at least twice (preferably
more than twice) the highest audio
frequency being sampled.

The sampling process consists of
multiplying the analog audio signal
with a stream of repetitive pulses — a
pulse amplitude modulation (PAM)
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Amplitude  Sampling pulses
Amplitude
A Sampled signal (PAM)
>Time
Amplitude Amplltude
0 Audio signal modulator ‘ ‘

many purists claim
that a 20 kHz low-
pass filter gives rise
to overshoot, ring-
ing and related au-
dio distortions,
which, to some, are
unacceptable. For
this and other rea-
sons, studio audio
operations are car-
riedoutata48kHz

Figure 1. The sampling process results in a pulse amplitude modulation

process. Figure 1 represents this pro-
cess in the time domain and Figure 2
represents it in the frequency domain.
In this idealized case, the sampling
frequency (Fs = 1/T) is considerably
higher than the sampled frequency
and the sampling pulse duration is

work, it was necessary that there be a
relationship between European 625/50
scanning frequencies, North American
525/59.94 scanning frequencies and the
speed of the rotating record head. The
adopted 44.1 kHz audio sampling fre-
quency met this requirement so long as

With higher-level signals, the quantizing errors
are uncorrelated with the signal and perceived

as random noise.

close to zero.

Telephone audio signals with a max-
imum frequency of about 3.4 kHz are
sampled at 8 kHz. Some early British
approaches to carry digitized televi-
sion audio on the tip of the horizontal
sync pulses used a sampling frequency
of 32 kHz with a maxi-
mum audio baseband of

the North American playback VCR
ran at 525/60 instead of 525/59.94.
Sampling 20 kHz bandwidth audio sig-
nals at 44.1 kHz yielded a small fre-
quency gap that permitted the use of a
reasonably priced and reasonably per-
forming anti-aliasing filter. Even so,

>Time | sampling rate. Us-
E ing both sampling
frequenciesin astu-
dio environment
requires sample-
rate converters. In
addition, in a television studio, the
audio sampling frequencies have to be
coherent (derived from the same mas-
ter clock) with the video sampling fre-
quencies.

Quantizing considerations

The next step in analog-to-digital
conversion is quantization. In this
process, the samples are assigned a
binary number approximating their
sampled value. Quantizing divides up
the sampled voltage range into 2"-1
quantizing intervals, where “n” is the
number of bits per sample (the sam-
pling resolution). For example, an 8-
bit system can identify 2% (256) dis-
crete sampled signal values (255 quan-
tizing intervals). The amplitude of such
a signal can occupy the entire quantiz-
ing range. However, low-amplitude
audio signals would be quantized with
considerably fewer discrete levels, re-

15 kHz.

For historical reasons,
CD recordings use a sam-
pling frequency of 44.1
kHz. In the early 1980s,

Amplitude

Audio signal spectrum

when CDs made their ap- Fmax > F
pearance on the market, Amplitude
the U-MATIC videotape Amplitude modulator

format was adapted to
record digital audio. A spe-
cial adapter processed the
digitized audio into a 3

Sampling frequency spectrum

MHz bandwidth analog
video signal, which could

> F

Fs 2Fs  3Fs  4Fs

Amplitude

Sampled audio signal spectrum

TFST 2Fs  3Fs  4Fs
Fs-Fmax
Fs+Fmax

be recorded on U-MATIC
tape. For the process to
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Figure 2. Modulation spectrum
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Figure 3. Twenty-bit example of two’s-complement binary coding

sulting in significant quantizing er-
rors. These quantizing errors are cor-
related with the signal and perceived
as distortion. With higher-level sig-
nals, the quantizing errors are uncor-
related with the signal and perceived
as random noise. One can reduce
quantizing errors by increasing the
number of bits per sample, increasing
the sampling frequency (oversampling),
or both. Early digital audio equipment
(e.g., CD technology) uses 16 bits
(65,535 quantizing intervals). Current
high-quality studio equipment uses 20
bits (1,048,575 quantizing intervals) or
24 bits (16,777,215 quantizing inter-
vals) per sample. The formula express-
ing the SNR of a digital audio system is
SNR (dB) = 6.02n + 1.76 + 10 log o (Fs/
2Fmax), where n is the number of bits
per sample, Fs the sampling frequency
in Hz and Fmax the maximum base-
band frequency in Hz.

An audio signal is bipolar, which
means that it deviates above and
below a “midway level” of 0 V. The
signal’s amplitude indicates by how
much the positive and negative ex-
cursions deviate from the midrange
value, and a digital representation of
the signal must take this into consid-
eration. One method, called offset
binary, shifts the range of the con-
verter such that the positive and neg-
ative voltages of an audio signal are
represented by binary numbers that
are only positive. A similar approach
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is used in component digital video,
where the bipolar B-Y and R-Y ana-
log color-difference signals are shift-
ed up by 350 mV. The offset binary
approach creates difficulties in some
digital audio processes, such as mix-
ing, because it can lead to an over-
tflow, which is unacceptable. An al-
ternate approach, called the “two’s
complement,” allows for negative
values. Figure 3 shows a 20-bit ex-
ample of two’s-complement binary
coding. Here, zero starts at midrange
and the maximum positive signal
value is 7FFFF(HEX). The maximum
negative value is 80000(HEX). The
most significant bit (MSB) indicates
the sign, “one” for negative and
“zero” for positive. |

Michael Robin, former engineer with the Ca-
nadian Broadcasting Corp.'s engineering head-
quarters, is an independent broadcast consult-
ant located in Montreal, Canada. He is co-
author of Digital Television Fundamentals,
published by McGraw-Hill.

The Second Edition
of Michael Robin's
book may be ordered
directly from the
publisher by calling
800-262-4729. It is
also available from
several booksellers.

Digital
Television
Fundamentals

DESIGN AND INSTALL,
VIDEO. AND AUDIO SY

M:.m nn‘l Mlﬁkm—]‘_

Send questions and comments to:
michael_robin @intertec.com
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Fiber optics for broadcast

BY BRAD GILMER

I he implementation of fiber optics
is a dark art. At least, that’s the way

it seemed a few years ago. Making a
good fiber connector involved epoxy,
heaters for curing, microscopes and
not an inconsiderable amount of magic
incantations.

Fortunately, new connectors have been
developed, installation methods have
been simplified and, overall, it is a
much simpler world.

Building your first fiber network,
whether for broadcast or computer ap-
plications, can be a bit daunting. But
following a few simple guidelines can
help transform the task into an enjoy-
able learning experience.

If you are a product engineer, there
are a number of choices you need to
make regarding fiber diameter, mode,
laser and so on. The standard for
several years has been 62.5 micron

]

Outer jacket
Breakout jacket

Strength member

Optical fiber
Filler

Figure 1. Belden multi-fiber, indoor-use
cable

cable used at 850 nm. New develop-
ments are pushing the core diameter
down to 50 micron for single-mode
fiber, and pushing the wavelength up
to 1550 nm. These changes allow a
designer to get longer lengths and

more data down a given fiber path.
There are major differences between
multi-fiber cable optimized for out-
door use and cable designed for indoor
distribution.
A single-fiber cable suitable for in-

the jacket on the outdoor cable is much
more robust (different chemical compo-
sition) than that used on indoor cable,
and is treated to resist water and ultra-
violet radiation.

Usually when going from outdoors to

Fiber has a hig advantage over wire in areas of
high electromagnetic interference, impulse

noise and lightning.

door use contains a single fiber strand
with a tight buffer surrounding it. The
result is a robust cable that can be
terminated directly without any special
considerations. A broadcaster may
choose to employ this cable as a jumper
between a desktop graphics system and
a wall plate. These cables can also be
obtained in “Siamese” zip-cord pairs.

Figure 1 illustrates a multi-fiber, in-
door-use cable. This design contains
two or more tight buffer cables sur-
rounded by a common outer jacket. An
important difference between this cable
and a cable intended for outdoor use is
that the outer jacket can be stripped
away to reveal two fiber cables that are
ready to be terminated.

Figure 2 shows the cross section of a
cable designed for outdoor use. There
are several significant differences be-
tween this cable and the one shown in
Figure 1. First, the outdoor cable con-
tains a number of fibers separated by a
loose buffer tube. This tube slides over

Outer jacket

Aramid

Buffer tube
Central strength member

Optical fibers

— thefibers, lubricated by
a gel. Several fibers are
contained in each buff-
er tube. Second, the in-
dividual fiber strands
are not surrounded by
a protective jacket.
This saves space in the
cable, but requires a

Figure 2. Belden multi-fiber, outdoor-use cable
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breakout kit to termi-
nate the cable. Third,

December 2001

indoors, a transition of some sort is
required. This involves breaking out
the individual fiber strands from the
loose buffer tube and connecting them
to a panel. The other side of the panel
is connected using indoor cable.

Figure 3 shows a typical breakout kit.
The kit converts the loose-buffer-tube,
multi-fiber cable to a number of tight-
buffer-tube, single-fiber cables that can
be terminated with the appropriate con-
nector. The tight-buffer cables are much
more rugged and will withstand the
environment of a broadcast facility
much better than the individual strands
of a loose-tube cable.

If you are concerned about terminat-
ing fiber cables yourself, don’t worry.
It’s much easier than it used to be.
Companies such as 3M, Siecor and
others now make crimp connectors and
splices for fiber that allow you to termi-
nate fiber easily and inexpensively. If
you were not all that great at making
splices in the past, you can probably do
better with these. Signal loss ranges
from .5 dB to 1 dB per connector. A
connector kit costs about $350, and
connectors are about $6 each.

Gone are the days of the old bi-conic
fiber connectors, when alignment was
a real problem. The new FC connec-
tors always mate correctly with very
little effort. With a little practice, you
should be able to terminate a fiber in
under a minute.
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You should also be
aware that there are
hybrid fiber connec-
tors for outdoor use |
that allow the broad- ‘
caster to run both fi- .
ber and convention- :
al wire cable in a sin-
gle cable. There is
also a four-fiber con-
nector made specifi-
cally for broadcast
applications.

Heat shrink
sleeve

Aramid

Individual PVC
‘ jacket

L
Breakout length is 3 ft. typical

with fiber

used to be, but it is dif-
ficult to protect a fiber
cable in an office envi-
ronment. Third, fiber
terminations are sensi-
tive to dirt. If you leave
a fiber termination un-
covered, and reconnect
the cables before you
clean both surfaces, you
may end up with a con-
nection that is noisy at

Buffer tube

If you have ever tak-
en a tour of a large
fiber installation, probably one of the
first things you noticed was the large
number of ducts running all over the
building. Fiber-optic ducts are specially
designed to carry fiber-optic cables and
protect them from damage. They have

Fiber-optic

guidelines

* Use the right cable to prevent
maintenance headaches down
the road.

* Use breakout kits and termina-
tion panels to avoid cable
damage and downtime.

* Keep the installation clean to
ensure a clear connection.

* Avoid unnecessary transitions to
prevent loss in connectors.

* Run more fiber than you need
to avoid additional installation
costs later on.

* Run multiple fiber types to a
allow flexibility.

* Talk to the manufacturer to
learn more.

Figure 3. Fiber-optic breakout kit

carefully designed curves and openings
that protect the cable from stress and
excessive bending that could degrade
the performance of the cable, or possi-
bly break it. Your decision to use ducting
will be based on the amount of fiber you
are installing, and whether the fiber is
concentrated in a central area. In any
case, be sure your installation avoids
bending the fibers beyond their rated
radius. Even if you do not break the
cable, you may increase losses signifi-
cantly if you exceed manufacturers’
specifications. There is also a chance
that you will experience catastrophic
glass failure years later.

Fiber for office networks

What about fiber’s place on the desk-
top in the television environment? It is
true that fiber connectivity will give
you the greatest potential for speed
but, so far, it is primarily used behind
the scenes. Here’s why. First, it costs
about $200 per line for fiber line,
terminations, wall plates and jumpers.
Second, fiber media can be damaged
easily. The cables are better than they

best. Fourth, gigabit
Ethernet is now a com-
modity item, and multi-
gigabit, wire-based technology is on
the horizon.

However, fiber has a big advantage
over wire in areas of high electromag-
netic interference, impulse noise and
lightning. If you continually have a
problem with lightning destroying the
NIC card at the end of a long run of
10BaseT cable, you might try switch-
ing to tiber. Another advantage is dis-
tance. Single-mode fiber can be used in
runs up to 100 kilometers, where
10BaseT and 100BaseT are limited to
100 meters. &

Brad Gilmer is executive director of the AAF
Association and president of Gilmer ¢ Asso-
ciates, a broadcast consulting firm.

IN ADDITION

Visit Web site,
www.broadcastengineering.com for
more discussion of fiber optics for
broadcast.

Send questions and comments to:
brad_gilmer@intertec.com
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Eye candy for your senses

BY STEVEN M. BLUMENFELD

Since this is the last streaming col-
umn of the year — just in time for
the holiday season — I've broken out
my wish list. Now this is not your
ordinary list, not the list of goodies I
am going to give to my wife and kids.
No, this is the list of things I really
want — things that will make my many
hours on the network magical again.

With all the gazillion Web sites out
there, how do you make yours stand
out? What will be special about your
Web environment that attracts users
and potential customers to your lo-
cale? To find the answer, look to high-
end retail marketing. Create an envi-
ronment. Create a place that repre-
sents your company, your content and,
most importantly, your customers.

From a technology standpoint, you
need to bring to bear a lot of resources.
First, decide what type of environment
you need. Is it a straight text-based site
{informative but not very appealing), or
is it a 3D immersive site (very engaging
but can limit access because of the high-
bandwidth bells and whistles)?

For my wish list, I lean heavily on the
bells and whistles. An immersive site on
my list will undoubtedly incorporate

DR (DMPANY FEATURES (DOL LINKS

n

Cestlels

" Happy Holidays from

] Temns of Use | Privacy Policy | © 2001 The Cocs-Cole Company

the latest in interactive 3D graphics.
Macromedia’s Flash would be my
choice for building this “world.” 1
would possibly go as far as using Quick-
Time VR to build 360-degree images
that my customers could navigate.

A site on my list would also have to

other video makes your site more inter-
esting, and might even give some of your
users their first taste of interactive TV.

Have you thought about interactive
menus? They may not be as fancy as
video or audio but, when it comes to
attracting attention, interactive menus

When it comes to attracting attention,
interactive menus really make people stop and

investigate your site.

incorporate video/audio streaming
technology — a system that can display
dynamic streams specifically tailored
to each user’s display platform with
personalized information.

OK, so this is just a wish. I have seen a
few sites that incorporate some of these
technologies, but putting it all together
and offering it to users is another thing.
For now, let’s talk about what is possi-
ble. Certainly, pretty pictures make your
site look better. A lot of sites use frivo-
lous graphics for backgrounds that may
add color and imagery but add nothing
to functionality. Adding QuickTime or

COUNTRY SITES [ONTACT US

Jit
-

Soft drink companies are often especially adept at using graphic elements and Flash to
create an environment, as demonstrated by the holiday theme of the Coca-Cola site
(shown above). Photo courtesy Coca-Cola.
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really make people stop and investigate
your site. An excellent example can be
seen at the Whitney Museum’s bitstream
exhibit (www.whitney.org/bitstreams).
Other favorites of mine have to be the
soft drink sites. 7 UP’s site
(www.7up.com) is very well done with
interesting mouse overs. The holiday
theme on the Coca Cola site
(www.coke.com) is a nice touch. The
menu items have a distinct sound, and
you can actually make music by running
your pointer over the ornaments. My
new favorite is actually Pink Floyd’s site
called Echoes (www.pinkfloyd.co.uk).
Its content is interesting, its use of Flash
is innovative, and it rewards viewers
with easy-to-understand navigation.
Macromedia Flash is the perfect tool
to create such Web sites. Flash uses the
power of vector graphics to animate
Web sites. Flash, if used properly, can
grab the attention of Web users, most of
whom are used to static, boring Web

- content. Another benefit of Flash is that,

typically, users spend more time at Flash-
enhanced Web pages than regular old
HTML sites. Uniqueness is a great at-
tribute of Flash. The ability to have
transitions and sound has an incredible
effect on Web users who, naturally, make
judgments about your company from
the look and feel of the Web site.
Flash is the key to designing and
delivering low-bandwidth animations,
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presentations and Web sites. It offers
scripting capabilities and server-side
connectivity for creating engaging ap-
plications, Web interfaces and training
courses.

Unfortunately, the Flash interface is
not the friendliest. Unlike the venera-
ble HTML form commands such as
pull-down menus, radio buttons and
check boxes, Flash makes you create
your own. Then you have to figure out
how to communicate with them
through variables. The upside is that
you can be creative and make actions

look and feel like anything you want.
Making communications work be-
tween Flash files and CGI scripts is

or interact with other programming.
This involves writing action scripts to
dynamically read in multiple variable

Flash, if used properly, can grab the attention
of Web users, most of whom are used to static,

horing Web content.

important to any interactive site. With-
out CGI interactions, users couldn’t
search databases, receive external data

Stepped crimp sleeve grips
the outer jacket which increases
connector-to-cable reliability.

Tapered ferrule facilitates
connector insertion under braid.

Captive center contact

Exterior ferrule
surface provides
superior cable
retention without
braid breakage.

Generous capture cone
design ensures easy
insertion of center
conductor.

Spring-loaded coupling ring
using a beryllium copper
crescent washer assures positive
electrical mating over time.

Unique black nickel
finish adds endurance
and reliability.

Fully enclosed metal outer
conductor This feature is an
integral part of a rugged
construction, important for handling
the stress of cable weight over
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.300" ferrule improves
connector-to-cable
tensile strength.

Unique plating flow

hole ensures uniform
interior plating.

Gold flash palladium Ni plated

spring fingers for high mating cycle

repeatability and improved high
trequency conductivity.
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names, then “write” the action movies
to your current movie based on the
variables returned from your CGI
script.

Variables within your “movie” will
have an action that will be sent to your
script using either the GET or POST
feature. Variables from your script
can be sent back to the Flash movie.
Problems arise quickly when you have
multiple action buttons, each in the
same movie, each posting to the same
CGl script. Flash doesn’t know which
one required the response and which
ones didn’t, so it posts all variables in
that movie clip to the script. To fix
this, each action must be put in a new
movie clip. Each movie clip should
contain its own URL to interact with
your CGI and must be put in the main
movie. This allows each action to post
only its variable to a script of your
choice. It also allows multiple actions
displayed at the same time to post
their contents to different scripts.

Performing simple data transfer to a
CGl script is not obvious. The action
commands are not as easy to use as the
“FORM” HTML tags. Regardless,
since Flash offers unique effects, Web
designers are advised to work around
any problems because the results are
worth it.

There are many sites that show off the
power of interactivity on the Web, incor-
porating streaming video, images and
sounds, graphics and animations. Inter-
estingly enough, my fantasy sites are
starting to appear in various configura-
tions across the Net. As Web site design-
ers combine these technologies into a
single site, watch out as new opportuni-
ties open up and the sites start attracting
adifferent kind of customer. |

Steven M. Blumenfeld is currently the vice
president of advanced services for America
Online.



/ ' '
"-I‘D-lﬁ
IMAGESTABIIZER

HD/50

» THE LONSEST ENG/EFP STAEILIZED LENS
> IDEAL FOR NEwS, SPORTS, lOCUMINTARIES

* EFFECTIVE IN LON6 RANGE SURVEILLANCE

GET EVEN CLOSERTO A CHARGING EAGLE,
WITHOUT SHAKING

Unlass you're visiting
the zoo, “ew pecple
like <c get =tis closa to
an eagle. Now, with
Caron's breakthrcugh
4¢X l21s with buict-in
image stabi ization for
HD/SC cemeras you
car get up close on a
charging eagle from a

safe distance delivering a rock solid, stable image even more? Call today for a free brochure that —‘ = |

image  stabilization,
utilizing the same
technology (Shift-1S), made
famous by our 86X long lens.
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Two Genelec 1037
surround speakers
rise out of wings at-
tachedtoeither side
of the producer’s
desk, inorderto pre-
serve boththeinteg-
rity of the studio’s
sweet spot and the
traditional position
of the producer’s
desk. Photos cour-
tesy Walters-Storyk

Design Group. Pho-
tos by Robert
Wolsch.
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Theoriginal audio control room and voice-over booth in WNET’s facility became the first
of thetwo new digital audio suites. WSDG side-loaded the new control roomstoincrease

the amount of space available.

equipped with a pair of Neve Libra
digital consoles and fitted with Genelec
speakers for 5.1 surround monitoring
and mixing, as well as a comprehensive
array of other digital and analog audio
gear. Cool Beans con-

after a high-definition video editing suite
that had been set up in temporary quar-
ters in that area moved into its newly
completed space. The original audio
control room and voice-over booth

the independent production company’s
specialties, such as commercial spots,
theme music for programming such as
“The CBS Evening News,” “The Rosie
O’Donnell Show,” and promos for the
Sci-Fi Channel and HBO. This joint ven-
ture allowed WNET to do high-quality
original music and effects in-house, in a
world-class digital audio 5.1 suite, and
gave Cool Beans space to work.

Design considerations
WSDG faced the usual issues of de-
signing technical operations in the verti-
cal universe of Manhattan office build-
ings. The three existing rooms were not
configured correctly for conversion into
two control rooms and an iso booth. To
make better use of the space and to keep
the individual spaces connected, WSDG
side-loaded the control rooms, which
nearly doubled the amount of space
available. They installed the Neve Libra
console facing the wall on which a large
plasma video monitor was to be hung, a
virtual window into

tributed additional
technology and its
experience with the
workings of the mar-
ket, handling the
bookings and sched-
uling and day-to-day
operations of the new
facility.

There was a precedent for this ar-
rangement; seven years ago WNET
established a similar joint venture on
the video side with production/stage
management company Chelsea TV and
post-production outfit Betelgeuse.

In the instance of the new digital audio
suites, the goals of the two companies
were complementary. WNET needed
better audio facilities and was tired of
going out of house for certain services,
and Cool Beans needed more space than
the three studios they already had.

WNETs existing audio facilities at the
Manhattan operations center were lim-
ited: an audio control room dedicated
mainly to on-air work, and largely cen-
tered on the frequent live pledge drives
common in public broadcasting. It was
adjacent to a small voice-over iso booth
and a video control room. But there was
available space to be culled from these
and other areas of the building to put in
new digital audio facilities, particularly
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WSDG faced the usual issues of
designing technical operations in
the vertical universe of Manhattan

office buildings.

would become the first of the two new
digital audio suites.

Walters-Storyk Design Group was cho-
sen to design the new suites, based on a
hierarchical agenda. WINET’s needs, in-
cluding on-air
broadcasting for
pledge drives and
special events,
mixing for the sta-
tion’s signature se-
ries, and digital
multichannel sur-
round audio mix-
ing, were specified
as primary, but
Cool Beans’ needs
were also given
high  priority.
These included
the ability to
quickly do audio
scoring and post
production for

December 2001

the studio and any-
where else in
WNET’s studios that
the tie-lined video
lines were routed.
The real window in
each control room
was placed to the left
of the console and
faced out on a newly redesigned isola-
tion booth, one that had cable and visual
connection to both control rooms, as
well as to a broadcast control room. The
team wanted to make the plasma screen

Public station Thirteen/WNET and Cool Beans Digital, a commer-
cial music production and post company, teamed to produce the
5.1 audio mixing suite shown above, which met the needs of both
companies for better, larger audio facilities. image by Alex Dixey.
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the focus of the room, since in television
the focus should be on a screen.

The decision to side-load the rooms
also made it easier to position the 5.1
surround speaker array. This allowed
WSDG to stick to the EBU specifica-
tion for monitor placement, one of the
goals of the project. One challenge
that presented itself was that one of
the audio engineers wanted the speak-
ers exactly 7.5 feet from his center
monitoring position, with the widely
implemented 30-degree arc from the

Walters-Storyk installed the Neve Libra console fac-
ing a large plasma video monitor and placed the real
window in each control room to the left of the console,
facing the newly redesigned isolation booth.

desk. This arrangement
. maintained the integrity of
- the sweet spot, but kept the
. producer’s position in its
-~ traditional location.

Acoustically, Storyk’s mis-
sion was helped by the fact
that the studio spaces were
already atop a floated con-
© crete slab floor, which was
simply recut as needed to fit
. the new studio configura-
~ tion. The noise generated by
the air-conditioning system,
- which in the low-ceiling en-
. vironment of an office build-
. ing and with the control
. room’s newly lowered noise
floor would be that much
. more noticeable, was ad-
- dressed with additional
packing and an acoustical
“cloud” hung in the control
room to act as both a diffus-
er for A/V noise and an aes-
thetic mask for the ducting. Rear-wall
full-frequency diffusion isaccomplished
with RPG 734 diffusers. The geometry
of the room handles the rest of the mid-
frequency diffusion, since the room is
wider than it is deep, and the walls
angle outward from the front. This
helps handle the bursts, so less absorp-
tion is required.

Throughout the design and building
process, the team kept track of the
interconnectivity between spaces and
equipment. The process was simplified

The real story remains the hybrid
business model that was the genesis
of the new studios.

front array and 120 degrees for the
surround speakers. However, the con-
trol rooms were intended for broadcast
and post, and required a producer’s
position in the rear of the room. WSDG
solved the issue by placing the two
Genelec 1037 surround speakers —
the front array was made up of a pair
of Genelec 1038s, a Genelec 1038C
center speaker and 1094 subwoofer —
on motorized lifts that rise out of wings
fitted to either side of the producer’s

44

broadcastengineering.com

somewhat, because a Citibank IT oper-
ation originally used the floors WNET
occupies, and the computer flooring
left behind greatly facilitated wire runs.
The studio’s Digidesign Pro Tools sys-
tem was put onto a network, allowing
it to be used from either room and to
access the facility’s server-loaded sound
effects libraries. Using hard disk media
recording also allowed WNET to opt
for mini-machine areas in each control
room, with tie lines to the station’s
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main technical operations center.
WNET is now nicely positioned to
handle 5.1 digital surround broadcast-
ing in the future. But the real story
remains the hybrid business model that
was the genesis of the new studios. The
rate structure is more complex than
might be found in most broadcast oper-
ations — WNET sets its own rates for
its internal clients, while Cool Beans
independently negotiates its creative
fees with both WNET and its other
clients. The long-term benefit of the
arrangement between WINET and Cool
Beans is that it will keep the studios
busy and allow for maximum return on
their investment. Maybe in the long
