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With A Bite.

pered Econ

You can get an entire end-to-end, cost-effective, engineered solution
for your DTV transition in one place — Harris. Start with our encoding
solution, Flexicoder. In the middle of the Harris engineered chain is

Watchdogplus, our latest test and monitoring solution, and our

* One Engineered Solution * entry-level DTV transmitter, Ranger. End up with several antenna

¢ One Company * . . . R . s
« One Cost tand it's effective) * options including the DL-8 from Dielectric. And, because it’s all

integrated by the industry’s most experienced team, you have no need

to worry about interface issues. Get the solution and peace of mind SERVICE
you deserve from the leader in engineered solutions — Harris.

SYSTEMS

AUTOMATION

TRANSMISSION

www.broadcast.harris.com wRR’s
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Acquisition Multi-channel, Multi-path
Media Asset Management Gontent Delivery

O OO It's hard enough just integrating network feeds with local programming and spots ahd sending it to a single channel. Now, with the revenue
g g g potential of multicasting and cost savings of CentralCasting, you need to consider managing, integrating, and distributing a vast array of content to
any number of channels. A complicated problem with a simple answer. Take control with AIRO. Protect your investment, optimize your productivity, and stay
ahead of the competition with AIRO - the most-flexible and scalable Windows™ 2000 based automation solution from Odetics, the leading supplier of muiti-

channel automation systems worldwide. The AIRO Automation System for reliable broadcast automation. Now, more than ever before.

Odetics

phone 714.774.2200 Your Partner For Proven Broadcast Solutions www.odetics-broadcast.com




CASE STUDY

Communications Corporation
of America, Lafayette, Louisiana

Company Name:
Communications Corporation of America

Headquarters:
Lafayette, Louisiana

Stations:
KADN - Lafayette
KLAF - Lafayette
WNTZ — Natchez, Mississippi

Gritical Needs:
Simplified multi-channel operation
Integration with existing traffic system
System reliability
Centralcasting capabilities

B
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Lou Strowger
Chief Engineer for Communications Corporation of America

Even with 20 to 22 hours of syndicated content
played out daily, Lou Strowger, Chief Engineer for
Communications Corporation of America, felt that
operator errors were costing his Lafayette broad-

cast center too much money.

“We knew there had to be a better way to run things,”
said Strowger, who is responsible for engineering
operations at 22 middle market stations throughout
Texas, Louisiana and western Mississippi. Strowger

was ready to make the move to station automation.

Before instaliing the Odetics AIRO™ Automaticn
System, co-located stations KADN, KLAF and
WNTZ required 3 master contrcl operators — one
for each station - as well as a prep operator.
“Each station was operated independently, with no
common server, and no machine control.”

explained Strowger.

After evaluating different products, Strowger
decided to upgrade to the AIRO system. He felt
Odetics offered the reliability his operations
demandsad, and his past experience working with

the company had been positive.

Most of the programming for the three stations is
bartered - syndicated shows with commercials
included and a few local ad avails. Programs are
taped daily, logged for in and out points, and
played on the scheduled air date. The broadcast
team’'s first task was to integrate AIRO with an

existing traffic system to create compatible logs,

build as-run reports and reconcile daily schedules.

Odetics worked with Strowger's team to create a
new interface to the traffic system. Despite these
obstacles, the AIRO system was up and running
within a week after installation. “There were no

surprises with Odetics,” added Strowger.

Learning to operate AIRO is quick as well. “Many
of our operators have little or no experience in a
control room, but training on AIRO is pretty easy,”
said Strowger. “It takes only a few days to get an
operator up and running with the system. We prob-
ably spend more time teaching them about station

procedures or using Windows than automation.”

From a familiar Windows interface, AIRO allows a
master control operator to simply prepare the play
list to match the log from the station’s traffic
department. The AIRO system automatically cues
each tape and inserts local spots according to the
schedule. "We now use a single master control
operator and one prep operator to manage all three
channels,” commented Strowger. “Certainly, cost

was a factor, but our focus is more on reliability.”

Worry-free AIRO has provided Strowger, a 25-year
industry veteran, with the opportunity to com-
pletely dispense with the headaches and responsi-
bitity incumbent with managing independently
operated stations. He feels he receives excellent
engineering support from Odetics. “Every little
problem we encounter, they're right on top of it. |
trust Odetics. | know they're going to do what they
promise and they're going to do it right.”




THE JOURNAL OF DIGITAL TELEVISION

= IFEATURES

58 Routing technology

By John Luff

Explore the forces behind a decade of advances in router
technology and learn how they can benefit your facility.

ﬁﬁ Database design for broadcasters

By Patrick Turner

Learn how to create a database that can serve as a founda-
tion for a sophisticated asset management system.

74 PSIP and data broadcasting: Keys to

making the ATSC A/90 standard work fe#®

By Richard Chernock and Jerry Whitaker
The DTV program and system information protocol plays a
role in data broadcasting for digital television.

Engineering
——

WHD-TV 27-1

TV-G
Stereo74

BEYOND THE
HEeADLINES

n 1
16 Unconditional access

- A Y

22 FCC staff to get tough with
DTV permittees

1] Satelllte/ENG systems

DicitaL HAanDBOOK

28 The digital resolution concepts

SN ABEy Y Y1 Y 0 e1d 1)

A The perfect broadcast server

4 Power quality in
entertainment facilities

ON THE COVER:
Space planning was
essential in housing 32
racks for 32 matrix
frames to

build out this
1024x1024 serial
component digital
router (MER 2) at
EchoStar’s facility in
Cheyenne, WY.

(continued on page 8}
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Introducing the first multi-format camera with the guts to go anywhere you do.
Brought to you by the company that re-invented broadcast news, the new AK-HC931
delivers exceptional 480i standard definition images, yet is easy to upgrade to 720p,

1080i or 24P high definition performance. In the studio or in the field, no other digital

camera offers a more flexible or economical path to DTV conversion. Just what you'd

expect from the company that brought you DVCPRO. To find

. . - el . ) o
| AK-HC93) | 2/3” Progressive Scan 3-CCDs | Auto Set-Up out how versatile this all-purpose camera system really is, visit

480i DTV, Upgradeable to 720p, 1080i, 24PT 60-fps Image Capture

| www.panasonic.com/broadcast P P
&iable Frame Rates (6, 12, 18, 24, 30,40-fps) 10 Pounds, Mud Not Included anasonlc

—J orcallus at 1-800-528-8601 The difference is your image:.
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Systems Design Showcase

46 Rainbow Network Communications’
NY command center

Transmission & Distribution
3 Basics of transmission line selection |
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New ProbucTts
& REeEviEws

Enginegring

Applied Technologies
82 Media 100's 844/X

19 Tektronix MTMA400 MPEG transport
stream monitor

120 Television on demand from Sun
Microsystems

Field Reports
122 FOX Sports covers NASCAR with
Chyron

120 WALA-TV gets creative with
digital microwave

L
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16 Embedded audio interfaces
New Products

130 Panasonic AJ-HD3700A, plus other new

products
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10 Editorial 145 Advertisers
12 Reader Feedback Index
10 Classifieds 16 EOM

Name this
famous
broadcaster
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Name this famous
broadcaster. Where did he
work when he wasn't
promoting Chyron produicts,
like this one? All correct
entries will be eligible fora
drawing of the new Broadcast
Engineering T-shirts. Enter by
e-malil. Title your entry
“Freezeframe-October” in the
subject field and send it to: ,
hdick@primediabusiness.com.
Correct answers received by
Dec. 17, 2002, are eligible to
win.

&k broadcastengineering.com
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TAKE THE MAXELL

CHALLENGE

SEE WHY NO RECORDABLE MEDIA
OUTPERFORMS MAXELL

BILL THOMPSON MARK SMIRMOFF
Crawford Communications, Inc. Modern VidecFilm

© 2002 Maxell Corporation of America.

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

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 Studiocs. 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.

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

Expanding Memory & Mobility p ——
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Wil Cong

ress

crush broadcasters?

f you're to believe House Energy and Commerce

Committee Chairman W.J. “Billy” Tauzin (R-La.)

and Ranking Democrat John Dingel (D-Mich.),
television stations are going to convert to full-time
DTV operations by Dec. 31, 2006, — or go out of busi-
ness. There would be no 85 percent exception.

Pit bull Tauzin decided to follow up on his carlier
threat to involve Congress if broadcasters, CEA, cable
and Hollywood didn’t come up with a workable DTV
implementation plan. “Clearly it’s time for us to pro-
vide leadership in this area,” he said.

P

Okay, since when did Congress provide “leadership”
on anything? Controversy, confusion and chaos, yes.
Leadership, no.

My eyes are bleary from reading the 150 pages of tes-
timony and drafts. Since most Broadcast Engineering
readers have not had the opportunity to actually review
Tauzin’s proposal, it might be useful to emphasize sev-
eral points from the hearings. Keep in mind that Tauzin
calls the document . . . [an] omnibus Digital Television
(DTV) bill ... represent[ing] the Committee’s starting
legislative point to solve the DTV problem”
(energycommerce.house.gov/107/drafts/

dtv_staff draft.pdf).
Here are some key points of the proposed legislation:

* Under the bill, all analog TV broadcasts would cease
by Dec. 31, 2006. No exceptions.

* The FCC would be forced to set a specific date where
each network affiliate broadcaster would be required
to pass through “without degradation” any network
DTV signal. No downresing would be permitted.

* Within 180 days of the bill’s passage, the all-digital
devices capable of demodulating a DTV signal would
have to implement a broadcast flag. It’s unclear whether
this would prevent consumers from time-shifting pro-
grams. It would specifically prohibit any Internet trans-
mission of flagged programs.

« As of July 1, 2005, the manufacture of DTV equip-
ment with analog outputs would be prohibited. Pro-
fessional equipment is exempted.

In total, these provisions would obsolete every ana-
log DTV product out there. Before you laugh at those
of us who bought HDTV sets, consider that this pro-
vision could even obsolete your own home sterco sys-
tem. As the proposed bill is currently worded, a new
TV set would not be compatible with your current
home audio stereo. Because all new TV sets would be
prohibited from having any analog outputs, you'd have
to replace not only your TV set, but your entire home
audio system, too!

Finally, Tauzin totally lowered the boom on broadcast-
ers’ heads by specifically proposing to amend the Com-
munications Act of 1934 to prohibit any dual must-carry
by cable. No cable system would be required to carry si-
multaneously both the analog and digital signals from a
TV station.

While Tauzin admitted the hearing was intended pri-
marily for discussion purposes, anyone who’s been
around a while knows that this draft wasn’t conceived
without an intent to move in the directions outlined.

Unless the industries involved in the implementa-
tion of DTV can get on with the DTV transition in a
more timely manner, Congress is going to step on our
heads, and it won’t even feel the bump.

editorial director

10
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Kaleido-K2 ‘virtual’ Monitor Wall Processor

The Kaleido-K2 multi-image display system redefines signal monitoring by incorporating all conceivable monitor
wall features in a single display. Kaleido-K2 turns any standard computer, projection or plasma display into a
complete “glass cockpit” for your TV control room or monitoring center.

© 32 Input Capacity ® Advanced Audio Display © High-Resolution Quality ® Mission Critical Design
SDI, HDSDI, VGA, Composite AES, Embedded, Analog 1600x 1200 (UXGA) Front loading, redundant architecture

. &
(.-‘\‘-‘3\ N

KaLESIO

For complete details, contact: kaleido@miranda.com
Miranda Technologies Inc. - tel. 514.333.1772

www.miranda.com

@ Interfacing & Distribution © Routing © Master Control & Branding © Control & Monitoring THINK PURPLE
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Timing issues

Dear Mr. Robin:

I work for the regional TV station in
Yugoslavia. We have been almost com-
pletely analog for the last 12 years and
have no real experience in digital equip-
ment. Now we have some secondhand
digital equipment, and we are trying to
combine it with what we already have.
What we have now is a Philips produc-
tion switcher with component inputs for
cameras, and other inputs are SDI. The
trouble is that we have only two SDI
sources: DVCPRO and a frame synchro-
nizer. So we’re going to put an analog
switcher before that synchronizer in or-
der to have more sources available. At
the end we have DigiMix as a keyer.

What we want to know is the method
of measuring all these paths and do-
ing timing, taking into consideration
that all we have is some old Tektronix
analog waveforms and vectorscopes.

KRresIMIR VLAHEK

Michael Robin responds:

Dear Mr. Vlahek:

In response to your note, | have sev-
eral suggestions. First, provide all ana-
log and digital equipment with a com-
mon PAL color-burst reference signal.

Second, time and phase all analog
sources feeding the analog produc-
tion switcher to your normal PAL tol-

12

erances and check the results by
switching from one source to another
while monitoring the analog PAL
output with a PAL vectorscope and a
waveform monitor referenced to the
central PAL color-burst reference.

Following these steps should be
sufficient. Normally, digital produc-
tion switchers with SDI inputs fea-
ture a synchronizer at every input
with a tolerance window of +/- 0.5H.
I am not familiar with the Philips
production switcher you are using,
but in all likelihood, it operates in a
manner similar to other products I
am familiar with.

Insofar as the analog-component cam-
era inputs of the Philips digital produc-
tion switcher are concerned, 1 am as-
suming that each set of component ana-
log signals is digitized for further digital
processing, so it would seem normal that
it uses the same synchronizer circuitry
asthe SDI inputs. If this is the case, steps
one and two should suffice.

Normally, you would want to moni-
tor the SDI output of the switcher. To
thiseffect,I would suggest a digital wave-
form monitor of the Tektronix
WEM601 family, whose decoded ana-
log GBR or Y, B-Y, R-Y outputs feed a
component analog color monitor. That
version would allow you to verify the
integrity of the SDI signal, as well as that
the resulting analog PAL signal is valid
and legal.

I hope these suggestions are of help.

REGARDS,
MICHAEL RoBIN

Freezeframe winners

December Freezeframe:

What TV station lays claim to be-
ing dedicated in 1955 by then-Vice
President Richard Nixon? It was also
the site of the famous Nixon/
Kennedy debates. It claims to be its
city’s first stereo broadcaster and its

broadcastengineering.com

first DTV station.

Many readers thought that the an-
swer was WBBM-TV in Chicago,
which did play host to one Nixon/
Kennedy debate. However, it was
WRC-TV in Washington, D.C., that
was dedicated by Nixon.

Winners:

Tom Weeden, WMTV/WMTV-DT

Xen Scott

John Terhar, National Geographic
Channel

Pete Misisco, Fairfax Public Access

John Sullivan, WKMG

January Freezeframe:

Name and date this VTR. 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 in-
sert them into your pre-corded tapes
with perfect synchronization.”

The following people named the
VTR correctly, which was the Sony EV-
320F Videocorder, however, no one
guessed the correct date. The EV-320F
was introduced in 1971.

Winners:

Frank De Nys, Ross Video

John Johnson, KTVQ

Andy Delle, Laser Pacific Media

Al Guajardo, NASA

Tony Trent, NASA

Ron Whittington

John Turner, Turner Engineering

February Freezeframe:

In what year was color television first
demonstrated? The system employed
three-spiral scanning disks for both the
transmitter and receiver. Bonus if you
can provide the lines of horizontal
resolution the system was capable of.

No one guessed the correct answer.
Color television was demonstrated for
the first time in July of 1928 by John
L. Baird in England. The system was
capable of somewhere between 20 and
30 lines per frame. BE

OCTOBER 2002




SATISFYING YOUR REQUIREMENTS,
EXCEEDING YOUR EXPECTATIONS.

TOTAL SOLUTION.- TOTAL COMMITHENT

DIGITAL PRODUCTION CONSOLE

Intuitive and easy to learn control surface
Compact console sizes - up to 64 faders and 72 channels
Extremely lightweight and small footprint

Full automatic redundancy for all system DSP cards, control
processors and power supplies

All cards and panels are hot-pluggable

Embedded control system warks independentiy of
host computer

Up te 24 Multitrack / IFB Outputs
Mix-minus Output per channel

12 Aux busses

4 Stereo/Surround 5.1 Outputs

8 audio sub-groups

Powerful signal processing available at all times

Stalable and providing high
lzvels of redundancy with
hot-swappable cards and
panels throughout, Sigma

10D is aimed at production

fadlities that do not require
large-format consoles but
cannot sacrifice reliability
or technical specification.
Sigma 00 is availablz in
four cost-effective
processing configurations
znd three frame sizes with

a variety of 1/0 interfaces.

CALREC AUDIO LD,

NUTCLOUGH MLL, HEBREN BRIDGE,
WEST YORKSHIRE  HX7 8EZ UK
TEL: +44 (0) 1422 842159

FAX: +44 (0) 1422 845244
EMAIL: enquires @ clrec.com

WEB: www.clrec.com

NORTH EASTERN USA & CANADA
STUDIO CONSULTANE INC.
SALES/SERVICE TEL: (212) 586 7376
FAX: (212) 582 2169

EMAIL: scidoug @ aal.com

SOUTH EAST & MID WESTERN USA
REDWOOD MARKETING (NC.
SALES/SERVICE TEL: {615) 871 0094
FAX: (615) 872 7880

EMAIL: redwood @ isdn.net

WESTERN USA TERRITORIES
SALES TEL/FAX (310) 44 8388
EMAIL: jimw @ calrec.cam
SERVICE TEL: (310) 849 3516
EMAIL: pstech @ earthiimk.net

MEXICO

RESPUESTA INTEGRA., %A de (V
SALES/SERVICE TEL: D052 55 5766 3018
FAX 0052 55 5744 6313

EMAIL: respinte @ prodigy.net.mx



FEEL JUST LIKE A

...When you Feast Your Eyes on our Vast Selection of Routers.

Remember how you used to feel when you stepped
into every kid's paradise? So many choices — each
one tempting in its own way.

Now you're grown, and perhaps the candy store no
longer holds the same magic. Still, you just may
relive that old feeling of wonder when you set eyes
on our vast selection of routers.

Choose one. Or if you're feeling indulgent — try one
of each. You'll find that all our routers complement
each other perfectly.
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And at Leitch, you'll never feel you missed out on
something. Because from the compact Leitch
Xpress™ to the massively scalable Integrator™, every
one of our routers can be controlled by the same
high-quality Windows®-based RouterWorks® control
software.

So feast your eyes on our exceptional assortment of
routers. With Leitch, you can afford to succumb to
temptation.
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Integrator Router Series

= Compact, scalable, reliable, 32x32 to 512x512

» Multiformat, investment-oriented protecticn

= Internal A/D - D/A conversion for audio

» NEBS {Network Equipment Building Systems) compliant

> Blue® Dynamic Routing Fabric for flexible, reliable
distributed routing systems

= HD, SDI/ASI, AES/EBU, Analog Audio/Video, DS3/E3, Data

% . enloe = nes

Prophécy 12x2 HD Wide-Band Router Series
= Growth path from SDI to HDTV

> Routes data rates from 30Mb/s to 1.5 Ge/s

> AES synchronous quiet ('pop free’) switching

= HD, SDI/ASI, AES/EBU

& D TEE £
N
Modular Rovuting Switehery
X-Plus Router Series
» Economical, compact 1RU/2RU design
» Mixed Format, (8x8, 16x16, 32x4 to 64x&4 and 16x1 to 256x1)
» SDI Clean switching of SMPTE 259M videa signals
= AES synchronous quiet ("pop free") switching
» SDI/ASI, AES/EBU, Analog Audio/Video, DS3/E3, Data

" Fi '..”\'.

VIA32 Router Series
> Economical, compact 2RU design

(90L S¥g, » 32x16 and 32x32 matrices
W * SDI/ASI, AES/EBU, Analog Audio/Video, D33/E3

All L=itch routers can be & BRDrNnE
monitored and controlled by our revolutionary SR

CCS Command Control System.

XPress Router Series

= Economical, compact 1RU design.

» 12x1 routing

= SDI/ASI, AES/EBU, Analog Audio/Video, D33/E3

Canada +1 (800) 387 0233 USA East +1 (800) 231 9673 USA West +1 (888) 843 7004

Brazil +55 (11) 3151 5093 Latin America +1 (305) 512 0045 i !
www.leitch.com ®

©2002 Leitch Technology Corporation.
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Unconditional

AaACCesSsS
BY CRAIG BIRKMAIER

" arly in the last century, the
{r United States government
S entered into a bargain with the
pioneers of what has become an incred-
ibly lucrative franchise: broadcasting,

The Telecommunications Act of
1934 defined the terms of this bargain,
creating the Federal Communications
Commission to regulate the telecom-
munications industries, including
broadcasting. In essence, the govern-
ment “lent” broadcasters a chunk of a
public resource - i.e., a license to use
the airwaves to broadcast audio, and
later video, to the masses. In return,
broadcasters were charged with offer-
ing a free public service. If a broad-
caster abused the public trust, the FCC
could pull their license.

The products of broadcasters are
available to anyone; there are no con-
ditions set to access these products
other than the purchase of a radio or
TV receiver. As a result of this bar-
gain, broadcasters have been held to
different standards than competitors

elp wanted

[Jl Broadcast television stations [ ] Cable television stations

-
Program directors |r' ‘

Challenges to stations

Engineering/technical

Finding qualified |
employees (all)

0% 10%

Percent of U.S. stations

Source: TrendWatch

Quaiified broadcast and cable employees are hard to find :

{
Creative directors l“ ‘
4
!
On-air talent {h‘#
NS m

20%

who have used conditional access tech-
nology and subscriber fees to provide
a degree of control over the content
they deliver.

The freedom to access content de-
livered through the air does not neces-
sarily mean that this content is free. The
ability to offer something more than the
minimal public service commitments

major broadcast networks, typically
enjoy profit margins in the range of
35 percent to 50 percent. The total rev-
enues produced by television broad-
casters in 2000 — the most profitable
year in their history — were $40.843
billion. Radio broadcasters added an-
other $19.819 billion. TV revenues slid
12 percent in 2001 to $35.930 billion,

The real beneficiaries of broadcasting are the
folks who suck from the small end of

s the mass media funnel.

imposed by the government requires
that revenues be generated to pay for
the content that most of us want to
see. Thus free has become synony-
mous with advertiser supported.
There is no question about the fact
that commercial broadcasting is a
profitable business. TV stations in the
top 25 U.S. markets, affiliated with the

T T

30% 40% 50% 60%

www.trendwatch.com

16

broadcastengineering.com

while radio revenues slid 7.4 percent
to $18.360 billion.

The mass media funnel

Despite the fact that broadcasters
see more than $50 billion in revenues
each year, and some enjoy profit mar-
gins that greatly exceed most of the
companies that advertise, a big chunk
of those revenues are used to pay for
content.

The real beneficiaries of broadcast-
ing are the folks who suck from the
small end of the mass media funnel:

* The Hollywood studios that pro-
duce motion pictures and TV pro-
gramming;

* The record companies that produce
popular music;

+ The small number of artists who
reach the top and can demand mil-
lions from the studios and record
companies;

* College athletics, professional
sports franchises and professional ath-
letes;

+ And the politicians who created the
mass media franchises and use them
to set the public agenda and retain
their power.

OCTOBER 2002




ONE SERVER. UNLIMITED OPPORTUNITIES.

SEE HOW EMMY AWARD-WINNING TECHNOLOGY WORKS FOR YOUR TELEVISION ENTERPRISE.

One SeaChange Broadcast MediaCluster has mind-boggling storage capacity, multichannel flexibil-
the power to manage all of your video content, ity, and sophisticated software management with the
while providing boundless opportunities for its industry’s only “single copy” 100% fault-resilience.
use — for thematic channels, regional broadcasts, Which means that just one SeaChange MediaCluster
web-casting, and more. In fact, the industry server protects your digital content more effectively
recently recognized the Broadcast MediaCluster than two competitive servers. So it provides unlimited
with an Emmy for “outstanding achievement opportunities and outstanding economy for your

in technological advancement.” television operation. The future of television certainly

What makes this server so advanced? The looks bright.

Broadcast MediaCluster play-to-air system combines

@ www.seachangeinternational.com
SEACHANGE

INTERNATIONAL

al, inc. 12 on

®

\ =t One Server. Unlimited Opportunities.
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Content is big business; it is the larg-
est export category of the U.S.
economy. It is a business that contin-
ues to be driven in part by the public’s
appetite for entertainment,and in part
by the ability to charge ever more for
a product that broadcasters have been
providing for free.

How did the content moguls reach
the lofty position they enjoy today?

It should come as no surprise that
they used the power of the mass me-
dia. If advertising can stimulate the
demand for a product or service, it can
stimulate the demand for content.

Television coverage of sporting
events stimulates interest in sports,
which in turn helps fill stadiums. In
the case of a government-granted
monopoly called the National Football
League, local TV blackouts are used to

and promos to stimulate demand for
their artists and content: at theaters,
on TV, on VHS and on DVD.

The TV receiver, a device that five de-
cades ago provided unconditional ac-
cess to the only source of video enter-
tainment in the home, is no longer

to be. Maybe free is too high a price to
pay for TV.

Consumers have demonstrated
their willingness to pay for content
directly, even if they are still subjected
to the advertising that supports
broadcasters. And they are willing to

Content is big business; it is the largest export

controlled by broadcasters. Approxi-
mately 85 percent of U.S. homes now
subscribe to a multichannel TV service;
and nearly 100 percent have a VCR or
DVD player to watch packaged media.
As aresult, broadcasters’ share of the TV
audience has slipped from 100 percent
to less than 40 percent, and this does not

Motion Picture Industry
Millions in Revenue*
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The Consumer Electronics Association has historically challenged attempts to
limit consumer recording rights.This CEA graph illustrates that motion picture
industry revenues continue to grow despite - or perhaps because of - the intro-

duction of “threatening” technologies.

make sure that those stadiums are full.

Radio broadcasting is the promo-
tional arm of the music industry.
The popularization of music via
broadcasting drives demand for re-
corded music and concert appear-
ances by top artists.

And the TV and motion picture in-
dustries use television programming

18

take into account the time spent watch-
ing packaged media content.

Waving the conditional
access flag

Apparently consumers have reached
a rather profound conclusion. Maybe
the deal between broadcasters and the
politicians isn’t all it was cracked up

broadcastengineering.com

pay more for content that is free of
those annoying ads.

But direct payment for content car-
ries with it some baggage. Content
producers and distributors need to
prevent those who have not paid
from accessing the content. They
need two things that broadcasters do
not have: a technology solution for
conditional access and an infrastruc-
ture for collecting the payments.
Cable and DBS have both.

Conditional access is easier for
packaged media since it must be pur-
chased. But packaged media, not to
mention radio and TV broadcasts,
can be copied. Copyright owners
have never liked this, but the fact that
they are willing to provide free con-
tent via broadcasters undermines
their case that all forms of copying
should be illegal.

In 1982, Jack Valenti, president and
CEO of the Motion Picture Associa-
tion of America (MPAA), warned:
“The VCR is to the American film pro-
ducer and the American public as the
Boston strangler is to the woman
home alone.”

To the MPAA, home recording tech-
nology would undermine the value of
their franchise. But the consumer clec-
tronics industry and consumers won
this battle. The principle of fair use
was created via the Supreme Court
“Betamax decision,” and was later
embodied in U.S. statutes.

The court found that the possibility of
a technology being used in a manner
that infringes on copyright protections
does not justify banning a technology
that can be used for non-infringing
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purposes. It ruled that making copies
of a program for personal use does not
infringe on the rights of the content
owner. Recording a radio or TV
broadcast, or making personal copies
of content to use on other devices is a
legal, non-infringing use.

revenues continue to grow. The terms
of the debate have evolved from the
1982 vision of “illegal” taping, to copy-
ing, to downloading and now pirat-
ing. Consumers, who are spending bil-
lions each year for their entertainment
fixes, are now criminals in the eyes of

Hidden behind the Broadcast Flag is an overt effort
to control the flow of digital media content on every

At least that’s the way it has been for
the past 20 years. If the content mo-
guls get their way, however, the ability
to make legal copies of content will be
severely curtailed.

Once again they are running up the
red flags, warning their pals in Congress
that all things digital are a threat to their
survival but, as the figure shows, their

the content moguls.

Rather that pointing to the obvious
— that broadcasting is the promotional
engine that drives the content indus-
try — broadcasters are buying into the
spin that the consumer is a threat. The
fact that the content moguls own most
of the major networks could be a ma-
jor factor; however, there are other is-

sues in play here as well.

Digital recording technology — a.k.a.
the personal video recorder (PVR) —
makes it casier for consumers to skip
commercials and to control the con-
sumption of programming. In broad-
casters’ eyes, this threatens to under-
mine the advertiser-supported model,
not to mention the value of program
adjacency in capturing channel surfers.

Broadcasters would like to extend
the business model, offering con-
tent protected by conditional ac-
cess. This would allow them to com-
pete with programming that con-
tains scx, violence and speech that
is currently restricted in free-to-air
broadcasts, and to participate in the
revenues generated by premium
services. The 1996 Telecommunica-
tions Act authorizes such services;
in 1998 the FCC issued regulations
that allow broadcasters to offer an-
cillary services if they share five
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percent of the revenues generated
with the government.

Broadcasters would like to protect
their exclusive market-based fran-
chises. Distribution infrastructures
that have no physical boundaries, like
the Internet, represent an opportunity
to extend their reach into other mar-
kets, and the reach of competitors into
their market.

Thus, broadcasters have raised a flag
of their own...the Broadcast Flag.

On the surface, the Broadcast Flag
appears innocuous enough. Just a
few bits that tell a receiver whether
a program can be copied: unlimited
times, once or never. But the tech-
nologies needed to make the Broad-
cast Flag useful as a deterrent to il-
legal  copying are mostly
useless...especially with respect to
eliminating the sharing of video via
the Internet.

Hidden behind the Broadcast Flag

is an overt effort to control the flow
of digital media content on every de-
vice that speaks the language of bits.
Digital TV receivers are one target;
personal computers another. How-
ever, it is the networks that will in-
terconnect all kinds of devices in the
future, including the Internet, that
are the real target.

Today it is not uncommon for a
motion picture to appear on the
Internet within a day or two of
release...sometime before the release.
How is this possible? For one, Holly-
wood is responsible, as they provide
advance copies of many movies to in-
dustry insiders and movie critics.
Somehow, some of these copies find
their way to the Internet. If all else fails,
someone simply sneaks a camcorder
into the theater and shoots the movie
right off the screen. The quality is not
as good as a digital master, but it is
good enough.

Shooting a TV show oft the display
will be even easier in the privacy of a
home or office. There are so many
“analog holes” to plug that it will be
impossible for the Broadcast Flag to
work in a meaningful way. And this
completely ignores the reality that it
will not slow down professional pi-
rates for one nanosecond.

It appears that the era of free TV
may be drawing to a close, as un-
conditional access to broadcasts will
be nevermore. BE

Crarg Birkmaier is a technology consultant
at Pcube Labs, and hosts and moderates
the Open DTV Forum.
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FCC staff to

get tough with
DTV permittees

BY HARRY C. MARTIN

PO

& » enior-level staff members

. in the Media Bureau be-

gl lieve they have little flex-

ibility with regard to future extensions

of the deadlines for TV stations to

complete construction of digital tele-
vision facilities.

When the Commission first estab-
lished procedures for stations to seek
extension of the May 1,2002, DTV con-
struction deadline, it indicated that it
would delegate authority to the staff to
grant up to two six-month extensions.
The full Commission would review any
further requests for additional time. As
aresult, the staff believes it lacks the au-
thority to approve any further exten-
sion requests that suggest the comple-
tion of construction might extend past
the next six months.

Some group owners had hoped to
present the Commission with a plan
whereby they would construct DTV
facilities for stations in sequence, ac-
cording to a set schedule, without hav-
ing to undertake the overwhelming
expense of constructing facilities for all
of the stations at the same time. The
staff rejected this plan, however, be-
cause the proposed schedule called for
some stations to have their DTV facili-
ties completed more than six months
after their current extended deadline.

m=mm Dateline

Oct. 10, 2002, is the due date for
electronic filing of Forms 398
{children's programming reports),
and also for the placement in
stations’ public files of their
quarterly lists of issues and
responsive programs for the
quarter ending Sept. 30, 2002.
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The staff announced that all exten-
sion applications had to be filed 60
days in advance of the current ex-
tended construction deadline.

The staff further noted the proposal
to impose fines upon stations that are
not able to complete construction
within the next six months. While sub-
ject to change, the original thinking on
the amount of such a fine was in the
neighborhood of $20,000. While this
hard-line stance may reveal the
Commission’s lack of understanding of
the real-world problems faced by tele-
vision stations in today’s marketplace,
and especially those in smaller markets,
broadcasters should be aware of the
looming threats facing them.

Recent DTV initiatives

On Aug. 9 the Commission adopted
deadlines for the introduction of DTV
tuners and initiated a rulemaking to
address what copy protection stan-
dards should be adopted to protect the
producers of digital programming.

DTV tuners. The Commission estab-
lished July 1, 2007, as the deadline for
all television sets with screen sizes 13
inches or greater and all video receiv-
ing equipment, including VCRs, DVDs
and DVRs (TiVo), to include digital
reception capability. To reach this goal,
the following schedule was established:

Receivers with screen sizes 36 inches
and above — 50 percent of units must in-
clude DTV tuners cffective July 1, 2004;
100 percent of such units must include
DTV tuners effective July 1, 2005.
Recetvers with screen sizes 25 to 35

inches — 50 percent of units must in-
clude DTV tuners effective July 1, 2005;
100 percent of such units must include
DTV tuners effective July 1, 2006.

broadcastengineering.com

Receivers with screen sizes 13 to
24 inches — 100 percent of all such
units must include DTV tuners effec-
tive July 1, 2007.

TV interface devices — VCRs,
DVD and other players/recorders that
receive broadcast television signals —
100 percent of all such units must in-
clude DTV tuners effective July 1,2007.

Copy protection. High quality pro-
gramming, such as movies, is not likely
to be available on DTV until protec-
tions are in place that will prevent the
programming from being pirated and
distributed free on the Internet.

On Aug. 9, the FCC released a Notice
of Proposed Rulemaking to review
whether the FCC should enter the fray
and implement the “flag” mechanism
broadcasters and programmers have
been developing. Such a technological
flag could be embedded in program
material broadcast in the DTV mode,
and consumer electronics devices such
as VCRs would be programmed to re-
ject programming containing the flag.

Such a plan may speed the develop-
ment of digital programming, but the
Commission questions whether gov-
ernment endorsement of this mecha-
nism is necessary, or if the flag is the
appropriate technological solution to
the problem. The Commission is also
seeking comment on the likely impact
of such protections on the public’s
access to programming, and their abil-
ity to utilize current and future digi-
tal equipment. BE

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

o

Send questions and comments to:
hary_martin@primediabusiness.com
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Satellite/ENG

systems

BY JONATHAN HIGGINS

inding money for anything

these days is a struggle, and

like anything clse, the spend-
ing on trucks is likely to have several
digits before the decimal point. But let’s
say your general manager has given you
the opportunity of coming up with a
wish list for an SNG truck, ENG van or
remote semi-trailer. There have been a
number of new developments in the
last year or so. What could you find to
spend money on?

very maneuverable in all markets and
can be more energy efficient. The digi-
tal Ku path is less costly on airtime, with
more cfficient use of rack space. Wolf
Coach is one of a number of manufac-
turers who offer this type of rig.

For larger SNG/EFP units, some truck
builders offer under-floor generators.
This offers the facility the option of re-
moving the onboard generator from
that valuable operational area and sling-
ing it under the chassis to achieve space

There has heen a dramatic rise in the requests for
cumplete rebuilds and refurhishment of SNG and
e ENG trucks, as well as remote trailers.

You could do what many stations are
doing and take the opportunity to re-
furbish and upgrade an existing vehicle.
In the last year or so there has been a
dramatic rise in the requests for com-
plete rcbuilds and refurbishment of
existing SNG and ENG trucks, as well
as remote trailers. Based on your mar-
ket topography, why not convert your
aging ENG van with a digital COFDM
microwave link, even though it will, of
course, have an associated cost at your
recetver sites. If the van needs a new
mast, why not add COFDM digital
transmit capability to your terrestrial
RF path and maybe eliminate the need
for that hazardous telescopic mast?

The upgrade to digital capability on
existing SNG trucks has also been an
attraction for many. You could turn your
SNG truck into a “hybrid,” where you
fit a short mast with a COFDM link to
extend the truck’s newsgathering capa-
bilities. If you're looking for a new ve-
hicle, there is a momentum for hybrid
terrestrial RF transmit and digital Ku
uplink capabilities in a smaller-profile
unit such as a van. The van-sized unit is

24

savings and reduce noise levels inside
the operational area. Some customers
want an engine-driven PTO and an un-
der-floor generator, giving them both
backup and the ability to sell power to
the poor guy in the truck pool whose
generator has just died on him!

Compression
You no longer need
to allow 2RU or more
of rack space for a
separate MPEG-2 en-
coder and modulator.

with a choice of L-, C- or Ku-band out-
puts. In the Ku-band unit, the uplink
chain is virtually in one box apart from
the HPA. You don’t have to worry about
one part failing and the whole thing
becoming useless — you just carry a spare
1RU unit in the back!

What about that hot topic — the use of
opportunistic data? Tandberg is target-
ing the DSNG market by offering two-
way connectivity with an IP
encapsulator. This allows an SNG truck
in the field to be connected to the
station’s LAN, so IP LAN traffic can be
transmitted over the same MPEG-2 cir-
cuit as the video traffic. This gives high-
speed data transfer or network access
“for free” at the remote location, poten-
tially giving journalists remote access to
their e-mail or to the newsroom system
to file stories. This certainly beats the
problem of not even getting a cell phone
connection when all the cells are
jammed at that breaking news story.

Tandberg also sells a unique (but pro-
prietary) system of signal pre-correction

Compact 1RU high
MPEG-2 encoder/
modulators have been
appearing over the last
year from a number of
manufacturers, in-

cluding Scopus with
their E1700 and
Tandberg with the
E5714. Standard offers
the 1RU high but only half-rack-width
L1000 encoder/modulator. Advent
Communications has just introduced a
IRU encoder/modulator/upconverter,

broadcastengineering.com

The Wolf Coach ENG/SNG van offers hybrid terrestrial
RF transmit and digital Ku uplink capabilities in a
smaller-profile unit.

called PreKor, i.e., pre-distorting the
signal to overcome the non-linearity
when you drive the TWT very hard.
Their solution for correcting distortion
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in SCPC satellite links can increase data
capacity using either QPSK, 8PSK or
16QAM modulation. In addition,
Tandberg claims the system improves
16QAM link budgets, typically by 4- to
6dB. Overall, the system is claimed to
optimize the quality, power and capac-

ity of the signal at the output of the
satellite.

Light over copper
Coveringboth ENG and EFP is the
use of fiber optic to connect cam-
erasto trucks. While it’s been around
for over five years in a form appli-
cable to ENG/EFP, the development
has now extended to HD. Telecast
Fiber’s compact digital ENG/SNG
CopperHead camera fiber analog
multiplexer was one of the hits of
NAB 2001, and is now available for SDI
and HDTV cameras. Fitted with a
heavy-duty two-fiber connector, the
multiplexer is available with an optional

uncompressed 1.5Gb/s HD or 270Mb/
s SDI channel. All camera signals - HD/
SDI program video, analog program
video, dual program audio, intercom,
tally call, return video, genlock, CCU
data and auxiliary data — are on a single

Telecast Fiber’s compact digital ENG/SNG
CopperHead camera fiber analog multi-
plexer is now available for SDI and HDTV
cameras.

tactical grade fiber cable.

For EFP, Telecast’s Viper II multiplexer
system offers digitally multiplexed HD
video, SDI video, AES/EBU audio and

Have you seen these balls?
do°9
Q.9
o9

Each month, over 80,000 users rely on ProductionHUB to buy, rent or hire
industry products, services and professionals. Shouldn't you?

$23Production

www.productionhub.com

Toll Free 877.629.4122
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analog audio channels. Coarse wave-
length-division multiplexing (CWDM)
combines light signals from different
lasers onto one fiber, so add eight-chan-
nel CWDM capability and you can stack
up tens of video and audio channels
onto a single fiber that’s a little over one-
fourth of an inch in total diameter.
This is a heavy-duty transport system,
and though it’s not cheap, what’s the
harm in adding it to your wish list?
This stuff is quick to rig,and even field
repairs are not the nightmare they
used to be,

Wires ... what wires?

For EFP applications, the attraction
of truly mobile digital wireless cam-
eras without the risk of blind spots
or breakups in the stadium area TD’s

dream. A number of manufacturers are
now marketing digital MPEG/COFDM/
RF wireless camera packs that offer just
this — the BMS CarryCoder, Tandberg
Voyager Lite and Gigawave, to mention
a few. What about the delay? The video
from the cabled goal camera showing
the ball hitting the back of the net, fol-
lowed by the wireless touchline camera
showing a picture half a second back in
time is enough to send shudders down
any TD’s spine. Well, the delay is now
better — a lot better. With some of these
digital camera packs, the delay is down
to only two or three frames. One frame
would be better — and it will come.

Laser links has come a long way in the
last few years. The Canobeam-2 laser
link can be set up in minutes, and re-
quires no FCC license or frequency al-
location. These benefits, along with
auto-tracking and no RF interference,
make it easy to transmit bi-directional
HD or SD digital video and audio sig-
nals. This is just the thing for connect-
ing that remote camera at the top of
the stadium without interference from
your neighbors.

So there are some ideas for your wish
list — now just scare up the money! Bf

Jonathan Higgins is a satellite communica-
tions consultant and author of “Satellite
Newsgathering,” available from many book
dealers.
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The digital

resolution concepts

BY MICHAEL ROBIN

n the analog video world, the pic-

ture resolution is expressed in

lines per picture height (LPH)
and reflects the losses caused by the
vertical and horizontal picture sam-
pling processes. The choice of the
transmitted bandwidth ensures near-
equal horizontal and
vertical resolution in
the two contempo-

| Family member

rary scanning stan- | 444
dards (525/59.94 and 422
4:1

625/50). The advent

agreement on how to migrate from
two incompatible analog composite
television standards (525/59.94 and
625/50) to a common component
digital sampling concept. The domi-
nant digital coding is based on the use
of one luminance (E’,) and two

E’y sampling frequency (MHz)

E'cp. E'cp sampling frequency (MHz) |

signals at 2F , hence 4:2:2.

The major achievement of Rec 601
is choosing a set of sampling frequen-
cies common to both the 525/59.95
and the 625/50 scanning standards.
The selected frequencies are common
multiples of 3.375MHz, as well as the
line (horizontal)
scanning frequen-
cies (F,) of both

4x3315=135 4x3315=135 standards. A family
4x3375=135 » 2x3375-675 of sampling rates
4x3.375=135 f 1x3375=3375 based on the refer-

of digital processing
of video signals has
introduced a new
twist in the concept of picture reso-
lution. This article will analyze some
of the implications.

Sampling frequency consid-
erations

The ITU-R BT.601 Recommenda-
tion (Rec 601) is the first international

Table 1. Sampling rates of various members of the Rec 601 family

scaled color-difference (E'., and
E’ ). Early proposals for the sam-
pling frequency of the E’ signal

specified a multiple of the subcarrier
frequency (F_) of the associated com-
posite video signal. This resulted in
the 4:2:2 strategy of sampling E’, at
4F

and each of the color-difference

|ncreased use expected through 2006 and beyond
—&—Total —®— Cumulative
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- — —_mggg " 652
=706
60 - - — =521 -
J =38
40 - : = —
| |
| w379 | o
2 i R * 148
* 7] ~»-8; M&Z =y
- T 4 PSRN = -
Already 2002 2003 2004 2005 2006+ never unsure
doing
Source: SCRI International www.SCRIl.com

28

broadcastengineering.com

ence frequency of
3.375MHz has
evolved, resulting in
the well-known 4:1:1, 4:2:2 and 4:4:4
sampling strategies. Table 1 shows how
the sampling frequencies are derived
from 3.375MHz. Table 2 shows the re-
lationship between the 4:2:2 compo-
nent digital format sampling frequen-
cies and F, in both scanning formats.

The sampling frequency imposes
Nyquist constraints on the maxi-
mum sampled analog video fre-
quency, which has to be lower than
half the sampling frequency to
avoid the occurrence of aliasing. It
has therefore a direct bearing on the
frequency response and the num-
ber of horizontal picture elements
(pixels) that the system can handle.
Table 3 lists significant parameters
of the Rec 601 4:2:2 format. Sam-
pling E’at 13.5MHz results in 858
pixels in the 525/59.94 scanning
standard and 885 in the 625/50
standard. The digital active line ac-
commodates 720 Y active pixels in
both standards. Under ideal condi-
tions, given the Nyquist frequency
of 6.75M11z, 720 pixels per active
line is equivalent to a horizontal
resolution of 3/4 x 720 = 540LPH.
Rec 601 specifies an anti-aliasing
and reconstruction filter cutoff of
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Max Air Broadcast Tour

Max Air is a new 96-channel digital audio mixing cansole designed for on-air
and live-to-tape broadcast production applications.

The Euphonix Max Air Broadcast Tour demonstration vehicle hits the road

for a 37 city trip that will include the Las Vegas NAB convention in Aprit 2003.
This specially commissioned truck is outfitted with a 96 channel Max Air
mixing system and simulates a local TV station digital audio control room.

@ Society of Broadcast Engineers
E (SBE} Local Meetings

The Max Air Broadcast Tour vehicle
will be present at local SBE chapter
meetings for hands-on demos of
the audio and video systems.

Arrival Date  Last Day Location SBE Local Chapter Arrival Date  Last Day Lecation SBE Local Chapter
Meeting Dates Meeting Dates

Wed Sep 25 Fri Sep 27 Minneapolis Wed Sep 25 Thu Jan 02 Fri Jan 03 Nishville Thu Jan 02
Mon Sep 30 Fri Oct 04 Chicago Tue Oct 01 Mon Jan 06 Thu Jan 09 New Orleans Mon Jan 06
Mon Oct 07 Fri Oct 11 Detroit B:ton Rouge
Mon Oct 14 Fri Oct 18 {ndianapolis Tue Oct 15 & Shreveport
Mon Oct 21 Fri Oct 25 Cleveland Mon Oct 22 Fri Jan 10 Tue Jan 14 Houston Tue Jan 14
Mon D¢t 28 Fri Nov 01 Pittsburgh Wed Jan 15 Wed Jan 15 San Antonio Wed Jan 15
Mon Nov 04 Fri Nov 08 Boston Thu Jan 16 Fri Jan 17 Austin Thu Jan 16
Mon Nov 11 Fri Nov 15 Philadelphia Mon Jan 20 Tue Jan 21 Tulsa Tue Jan 21
Mon Nov 18 Tue Nov 19 Wash. D.C. Tue Nov 19 Wed Jan 22 Fri Jan 24 Otlahoma City
Wed Nov 20 Fri Nov 22 Baltimore Wed Nov 20 Maon Jan 27 Fri Jan 31 Dallas Ft. Worth  Thu Jan 30
Mon Nov 25 Fri Nov 29 Holiday Mon Feb 03 Fri Feb 07 Plioenix
Mon Dec 02 Tue Dec 03 Miami Tue Dec 03 Mon Feb 10 Wed Feb 12 San Diego Mon Feb 10
Wed Dec 04 Fri Dec 06 Tampa Thu Oec 05 Thu Feb 13 Fri Feb 21 Las Angeles Mon Feb 17
Mon Oec 09 Fri Dec 13 Atlanta Mon Bec 09 Mon Feb 24 Tue Feb 25 Sacramento Tue Feb 25
Mon Dec 16 Fri Dec 20 Birmingham, Wed Dec 18 Wed Feb 26 Fri Feb 28 San Francisco Wed Feb 26

Montgomery Mon Mar 03 Thu Mar 26 Vancouver

& Huntsville Fri Mar 07 Tue Mar i1 Partland Tue Mar 11
Mon. Dec 23 Wed Jan 01 Holiday Wed Mar 12 Tue Mar i8 Seattle Thu Mar 13

Thu Mar 20 Fri Mar 21 Salt Lake City Fri Mar 21

For the most up-to-date tour news, meeting times and web links tor the Wed Mar 26 Fri Apr 04 Lus Vegas Thu Mar 27
SBE meetings, and international tour listings please see our website at: Mon Apr 97 Fri Apr 11 NAB Exhibition
www.euphonix.com/tour/ Las Vegas

US Tour Sponsors
The companies listed below have provided audio and video equipment
that interface with Max Air to help create a realistic state-of-the-art digital broadcast environment.

Main Sponsors: Accom - Abekas® 6000 Video Production Server » Miranda - Kaleido-K2 Monitor Wall Processor « Pioneer - PDP-433CMX 43" plasma display
Co-Sponsors: 360 Systems e Clear-Com » DK-Audio America * Dolby Laboratories * Genelec © NVISION « TC Electronic « TerraSonde « Wohler Technologies

If your station is located in one of tae 37 cities and you would like
the Max Air Broadcast Tour to stop by your facility

please contact Euphonix Sales Coordinator

Jonathan McDonell at (650} 846-1114

' . 3 5 {
[imedonell@euphonix.com] f g !: U 'U i I U I ’ I }(

2002 Euphonix, Inc Al rights reserved Max Air is a trademark of Euphonix Inc. ¢ 220 Portage Avenue « Palo Alto, CA 94306 * fhone: {650: B55, 0400 » Fax: {650) 855-0410



4:4:4 sampling

CH,’I| CH,’,

for vertical resolution are also mis-
leading. Compare 483 (number of ac-
tive lines) with 338LPH (using a 0.7
Kell factor). Table 3 summarizes the
situation for the two SDTV digital
studio standards.

4:2:2 sampling

Figure 1 shows the spatial repre-
sentation of several sampling struc-
tures along a scanning line. The
4:4:4 sampling structure shows that
for every Y pixel there is a time-co-
incident C_ and C, pixel. The 4:2:2
sampling structure shows that for
every group of four Y pixels there

Figure 1. Spatial representation of several sampling structures

5.75MHz, which reduces the E’,
analog horizontal resolution to
455LPH (449LPH in 625/50). The
E’;and E’, signals are subsampled

Line scan frequency Fyy
(kHz)

15.73425
15.625

| Scanning format

525/69.94
625/50

are two C, and C, pixels. The 4:1:1
sampling structure shows that for
every group of four Y pixels there
isone C and one C, pixel. The 4:2:2
and 4:1:1 strategies subsample C,
and C, horizontally while keeping
the vertical resolution in-
tact. An MPEG subsampling
strategy, known as 4:2:0,
subsamples C, and C, ver-
tically as well as horizon-
tally using a process of in-

horizontal resolution and to the
number of active lines per picture as
vertical resolution. This is misleading.
For example, compare 720 pixels

E’y sampling frequency
{MHz)

| 858 x Fyy = 135 ]
864 x Fpy = 13.5 :

E'cg. E'cR sampling
frequency {(MHz}

429 x Fy =675
432 Fy =675

Table 2. Rec 601 4:2:2 component digital format sampling frequencies

by a factor of two at 6.75MHz. This
results in 429 pixels in the 525/
59.94 scanning standard and 432
pixels in the 625/50 scanning stan-
dard. The digital active line accom-
modates 360 C_ and 360 C, active
pixels in both standards. Under
ideal conditions, given the Nyquist
frequency of 3.375MHz, 360 pixels
per active line is equivalent to 3/4 x
360 = 270LPH. Rec 601 specifies an
anti-aliasing and reconstruction fil-
ter cutoff of 2.75MHz, resulting in
an E°_, and E’_, signal analog hori-
zontal resolution on the order of
218LPH (215 in 625/50).

The abovementioned analog reso-
lution figures assume ideal brickwall
low-pass filters. Such filters don’t ex-
ist in practice, so the actual resolu-
tion could be worse.

Under the influence of the com-
puter industry, various bodies have
started referring to the number of
samples (or pixels) per active line as
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terpolation.
The 4:2:2 sampling con-
cept has undergone an evo-
lution and, presently, it refers to a
digital system where for every four Y
pixels, there are two C, and C, pix-

(horizontal resolution in the com-
puter world) with the actual horizon-
tal resolution of 455LPH. The figures

Scanning format 626/59.94 625/50
Component 2 ‘CR. i
Sampling frequency (MHz) | 13.5 L 6.75 <{ 13.5 6.75
Nyquist frequency (MHz) i 6.75 3315 | 6.75 3375
Cut off frequency (MHz) 5.75 2715 ‘ 515 2.75
‘Number of pixels per total line 858 429 864 432 )
e - LN LE S _ e B _ —
Number of pixels per active line L 720 360 720 360
Total lines per frame 525 l. 625
[ aarte: - - e — —d="u, .= q
Active lines per frame L 483 576
| ~= 1= e - . mlpagar e _ _ B =1
Vertical resolution {LPH)* | 338 403
Resolution factor {lines/MHz) | 79.2 18
[ — , . [ | — B —
Horizontal resolution (LPH)** | 455 ! 218 ~449 ~215
Line scan frequency (KHz) | 15.73425 [ 15.625
( Vertical scan fraen_c\_/(iﬁz)i il -29-.9_7fra-mesp_er second 25 frames per second
‘large area flicker (Hz) ‘ 5994 : 50 ]
L Small area flicker (Hz) | 2991 s .
—ll el —— b — T e I &= -~ S R o
" Vertical resolution (LPH) = active lines per frame x Kell factor (0.7}
**Horizontal resolution {LPH) = resolution factor {lines/MHz} x cut off frequency (MHz)

Table 3. Rec 601 4:2:2 significant parameters
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FOR A STEADIER AUDIENCE
GETA SHAKE-FREE LENS.

- - ~ = " A

10 xs

IMAGE STABILIZER

INCREDIBLE SHOTQ

With the remote in hand, or within reach, viewers don’t  broadcast images that turn viewers on, and not away.
have to settle for shaky images, and usually won’t.
Which is why broadcasters request Canon’s HD lenses Competing for the viewer’s attention in sports, news,

i

equippec with built-in Image Stabilization technology. entertainment, and progranrming in general, hes never

been so critical, which is why brcadcasters need to
The technology is now available on Canon’s new have the production tools tnat help create better
breakthrough 100X and industry standard 86X and 75X  content, and the technology that attracts and keeps
long lenses, as well as their 40X EFP portables, and a viewer's interest.

can be purchased as an adapter (Vari-Angle Prism) for
their IFxs and HDxs ENG lenses. With ~ Want a steadier audience? Get a steady picture.
it, directors and camera people can Canon Image Stabilization t2chnology: Rock Solid.

XJ100X9.2BIE-D XJ86X9.3BIE-D  XJ86X13.5BIE-D XJ75X9.3BIE-D HJ40X10B HJ40X14B IS-20B 1l Adapter
g TELE IASD-V IASD-V TELE (Can be used with IFxs
and HDxs Lenses)

For more info: Call 1-800-321-HDTV
(In Canada: 905-795-2012)
http://www.canonbroadcast.com

Maximize Your Camera’s Performance:

KNOW HOW™

Canon is @ registered trademark and Canon Know How is a trademark of Canon Inc. ©2002 Canon USA, Inc




SMPTE 274M
HDTV 1920x1080i

SMPTE 236V
HDTV 1280x720P

SMPTE 293M
SDTV 720x483P

Format

Component E'y E'cg E'cp E'y Ec EcR Ey Ecp ECR

| Sampling frequency (MHz) 27.00 135 74.25 R 74.25 s

| Nyquist frequency (MHz) R \ 675 | 31125 | 185625 37125 185625
Cut off frequency {MHz) 12,00 = 6.00 T 30.00 1500 3000 1500

[ Number of pixels per total line 858 429 1650 825 2000 1100

| Number of pixels per active line | 720 1 30 1280 L e T 960
Total lines per frame " 55 1 %0 125

| Active lines per frame a 483 720 I 1080 -
Vertical resolution (LPH)* 338 | B 500 o6

| Resolution factor (lines/MHz) 297 | 195 R 29 -

[ H:ELmal resolution (LPH)** i 358 = _ 18 lsss 774 291 | ansi P 387 [
Line scan frequency {(KHz) 31.5 ; 45.00 33.75
Vertical scan frequency 60 frames per second 60 frames per sezond 30 frames per second

i Large areaflicker (Hz) 60Hz C60Hz i - 60Hz S—
Small area flicker (Hz) | 60 Hz 60 Hz — | 30 Hz B
*Vertical resolution {LPH) = active lines per frame x Kell factor (0.7)
** Horizontal resolution (LPH) = resolution factor {lines/MHz) x cut off frequency (MHz)

Table 4. Significant parameters of three 16:9 aspect ratio studio production formats

els. There is no mathematical rela-
tionship with the line scanning fre-
quency.

ATSC considerations

The members of ATSC could not
agree on a single picture format con-
cept. As a consequence the ATSC
standard supports a range of pro-
gram materials originating in differ-
ent picture formats. Two program

rates, there are 18 picture formats
supported by the ATSC standard,
based on the nominal frame rates of
60Hz, 50Hz and 24Hz. If we take
into consideration the NTSC-
friendly rates of 59.94Hz, 29.97Hz
and 23.976Hz formats, we end up
with 36 picture formats. Table 4 pre-
sents the significant parameters of
three basic 16:9 aspect ratio produc-
tion formats — SMPTE 293M,

Since the video signals are digitally generated,
certain analog resolution concepts do not directly

wee apply to computer displays.

format levels are represented,
namely HDTV and SDTV. There are

SMPTE 296M and SMPTE 274M.
The listed horizontal and vertical

that in the long run interlacing will
be abandoned. BE

Michael Robin, a fellow of the Society of
Motion Picture and Television Engineers
and a former engineer with the Canadian
Broadcasting Corp.'s engineering headquar-
ters, is an independent broadcast
consultant located in Montreal, Canada.
He is co-author of Digital Television
Fundamentals, published by McGraw-Hill.

Send questions and comments to:
michael_robin@primediabusiness.com

9

Digilal
Television

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

Fundamentals

DESIGN AND INSTALLATION OF
VIDED AND AUDIO SYSTEMS

two 16:9 aspect ratio HDTV produc- resolution figures, in LPH, are i i
tion formats: SMPTE 296M (720 ac-  shown for comparison only. As
tive lines progressively scanned) and  shown, the progressive scanned for-
SMPTE 274M (1080 active lines in- mats are superior in terms of flicker ATTEN =
24 8 d = L=

terlace scanned). There are several
SDTV formats with a choice of 16:9
or 4:3 aspect ratio, interlaced or pro-
gressively scanned, as well as a 4:3
VGA format. Accounting for all pic-
ture scanning formats and frame

32

but require considerable analog
baseband bandwidths. All formats
are compressed prior to transmis-
sion using MPEG-2 methods. Since
progressive scanned signals are
easier to compress, it is predictable

broadcastengineering.com

Sign up now for Broadcast Engineering’s
bi-weekly RF online newsletter

at www.broadcastengineering.com
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technological breakthrough:
A serial digital interface
audio video delay.
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Delaying everything for up to 10 seconds is as easy as pushing a
button. Delaying everything for as long as an additional 20 seconds
is also an option.

The new DI Pipeline is Prime Image’s poptlar 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 prccessing is 24-bit, with four
channels in and out; select AES/EBU, digital or aralog. Four auxil-
iary/alternate audio channels (also AES/EBU, digital analog) can be
switched with, or independent of, auxiliary video. All taat, in a rack-
mounted unit just 2U high.

* DI Pipeline. It’s about time — delaying it, utilizing the latest
high-speed computer technology.

The Digital Video People
Tel (408) 867-3519  Fax (408) 926-7294

| Www.primeimageinc.com



The perfect

broadcast server

BY BRAD GILMER

i ere are some thoughts on
the “perfect broadcast
. ! server” compiled from
dlscussmns I have had with people
over the years. If you agree with what
is written here, or especially if you
disagree, send me an e-mail at
brad_gilmer@primediabusiness.com.
Some of the things here are contra-
dictory but, in a perfect world, we
could have anything we want, even if
some of our wants conflicted.

The server should support digital
interfaces including SDI, SDTI, ASI
and AES audio. The server should
support analog video and audio as
well, although this could be handled
in external conversion. The require-
ment for SDI and SDTI is clear. ASI
is being used both as an STL inter-
face and as a distribution interface.
AES is the standard audio format.
The perfect server would have any-
where between one and 20 video
channels, with most users happy
with four. Likewise, audio require-
ments are all over the map, but seem
to scttle somewhere between eight
and 16.

In an ideal world, the server would

wide range of video formats, perform-
ing the conversion on the fly. People
running multi-language facilities
asked for track patching — the ability
to switch any audio channel to any
output in real time.

Major advances have been made in
the area of networking, and broad-
casters are chomping at the bit to
move forward. The server should be

would be good to have an optional
analyzer that could detect file format
problems. This is above and beyond
error correction algorithms em-
ployed during transmission.

Fibre Channel is great, but with 40-
Gig Ethernet on the horizon, and Gig-
E available today, servers should sup-
port transfers via either medium. The
network architecture should be fault

Major advances have been made in the area of
networking, and broadcasters are chomping at the

hit to move forward.

Ethernet-friendly, both from the
standpoint of file transfer, and moni-
toring and control. There should be
support of standardized implemen-
tations of Simple Network Manage-
ment Protocol (SNMP). SNMP and
the monitoring software that goes
with it should not only tell us that a
server or part of a server has died, but
it should alert us that a problem is
pending. Users are asking for more
control of servers over Ethernet. As
an example, setup parameters could

Disk
controller

be established over
Ethernet rather than re-
quiring scparate RS-422
connections to each
server, One idea | heard
was to provide a file ana-
lyzer to detect any prob-
lems in the incoming
file. I would extend this

Figure 1. Systems that run video through the CPU

may suffer from poor performance.

support all video formats, including
MPEG TS (long and short GOP), DV
native, etc. Many people have told me
that they would like a server to take in
a piece of video and play it back in a

34

to silence/video breakup
detection as well. Some
servers are used in an
automated ingest environment. If an
error occurs during ingest, there is no
way to know until the ingested mate-
rial hits air. If the file is delivered in
MPEG or some other format, it

broadcastengineering.com

tolerant with dual networking cards
configured in redundant nodes or
rings. Operators should be able to dis-
connect one network without taking
down all the servers. The network
should automatically reroute around
the segment that is down. The system
should allow users to take advantage
of oft-the-shelf protocols and tools
such as FTP to access and administer
their systems.

There is a lot of talk in the industry
these days regarding metadata. GXE,
MXF, AAF and proprietary formats
move information along with the ba-
sic video and audio. As networking
becomes more popular, users natu-
rally see the need for an “electronic
tape label” that describes the infor-
mation being transferred in the file.
Users in the post-production envi-
ronment see the need for a more full-
featured information set for the ex-
change of information such as layer-
ing, composition and effects. Users
are now asking for metadata support
in servers.

The server should support faster-
than-real-time transfer and multiple-
stream transfer over the same medium.
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Inscriber RTX

Be the first to display the information your viewers want. Major broadcasters around
the world are using Inscriber RTX to dynamically display sports scores, weather
forecasts, elections results, news headlines and more. Be original by designing a
unique on-air look that isn't confined to traditional graphics. RTX is what leading
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As networks get faster, users are ask-
ing for connection-based virtual chan-
nels from one server to another. Ma-

scheme for setting bandwidth control
on clients both for network file trans-
fers and total server capacity.

Everything

A4
=
(=}

Disk
controller

should be modular
— power supplies,
CPU, 1/0O, fans,
disks, you name it.
Filters should be
easily accessible
without removing
any screws. Speak-
ing of screws, the
server should be

Video

out

Figure 2. High-performance video servers typically direct
“reads” and “writes” to and from storage systems with-
out passing through the server’s central CPU.

terial can be streamed between serv-
ers as fast as the network will allow, or
it can be streamed across a preset
number of “pipes” or virtual connec-
tions within the network. There
should be a user-definable priority

designed so that
everything can be
swapped out with-
out having to re-
move a large number of screws. Parts
should be hot-swappable and inter-
changeable with other servers. Mid-
plane designs with modules that plug
into both the front and the back of
the server seem to be popular with

users. The server must be designed
so that it can withstand the rigors of
a mobile service. It should allow for
addition of storage quickly and eas-
ily. The storage should be available to
alarge number of I/O units and avail-
able to other servers without bottle-
necks. Fault-tolerant everything.
Need I say more?

There seem to be two distinct camps
regarding manipulation of video and
audio once it is inside the server.
Some people want a no-frills bit-
bucket. Others want to be able to ma-
nipulate the material with video ef-
fects (squeezeback where video is re-
duced in size during closing credits
to play a promo is one common re-
quirement), cuts, audio fades, simple
wipes and so on. In some applica-
tions, MPEG splicing and logo inser-
tion is required.

The server should be a general pur-
pose IT-type server with SAN or NAS
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Multlformat Routmgg‘

REDEFINED

The Revolutionary New NV5128 Multiformat Router | It

The Formats You Need

¢ HD-SDI ¢ Analog Video
SDI Analog Audio
¢ AES 4 Time Code

The Configurations You Want

% 128 x 128 in only 8RU

% Input and output block size of 16
¢ Rectangular as well as square configurations

* Reconfigure by simply changing modules

For more information about this and other NVISION products, contact your nearest
NVISION sales representative, or visit us on the web at www.nvisionl.com.
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Available
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Tel: (613) 652-4886 Fax: (613) 652-4425
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(pick your flavor) storage. When it
comes to operating systems, some
users have firm convictions, but the
majority of people are just looking

users can smoothly integrate a server
into their plant.

The server should have a reason-
able cost basis, allowing servers to

The server should have a reasonable cost hasis,
allowing servers to start small, but become large

= 1N 8 reasonable and cost-justifiable way.

for a stable off-the-shelf system that
is easily maintained by their staff.
They really do not care what OS is
used; they just want it to work. The
server should pipe 1/Os directly to
storage without going through the
CPU, unless absolutely necessary.
The system should allow the use of
message-based middleware for con-
trol and integration in large facilities.
There is a strong requirement for
fully disclosed and well-documented
API and control interfaces so that

start small, but become large in a
reasonable and cost-justifiable way.
The market will naturally support
different servers at different price
points, with different features. Us-
ers will purchase the server that
makes sense for their operation. The
reality is that many users purchase a
smaller server and then expand it as
their needs grow. Users are particu-
larly irritated when they try to grow
a small server, but storage costs are
irrationally high, especially when

their buddy next door just bought a
100GB disk drive for $100. There
may be valid reasons why this com-
parison does not work, but manu-
facturers must be aware that server
pricing will always bear some rela-
tionship to commodity storage costs,
and that users resent it when stor-
age costs for broadcast servers bear
little resemblance to what they can
buy off the shelf.

And finally, the perfect server should
have a Mean Time Between Failure
(MTBF) of infinity, be 1RU high, gen-
erate no heat, have no moving parts
and cost four dollars.

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

Send questions and comments to;
brad_gilmer@primediabusiness.com

Coppertiead
Tefecast

when one shot Is aII gouve got ...trust fiber

ANY DISTANCE. EVERY SIGNAL. ALL THE TIME.

The new CopperHead ™ Fiber Optic Camera Link sends
and receives all camera signals over a single, rugged,
lightweight fiber optic cable. Just snap the transceiver
between your camera and battery, and you've got
everything you need for a live remote:

FROM CAMERA TO BASE FROM BASE TO CAMERA

+» Program Video * Return Video

+ Two Audio Channels + Return Audio (IFB)

BI-DIRECTIONAL « Black Burst/
« Intercom Auxiliary Video
« Remote Camera Control - Tally/Call

« Auxiliary RS-232 Data

Be assured of crystal-clear signals at any distance,
without hum or interference. Get on the air quickly
and reliably. On time, every time.

CopperHead™ mounts to:

ANTON/BAUER® VT MUUNT

Telecast

Fiber Systems, Inc.

+1 (508) 754-4858
sales@telecast-fiber.com
www.telecast-fiber.com
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MEDIA PLATFORMS
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If you're thinking about video servers,
ours should ke the first that come to mind.

We have the broadest product line, the largest installed
base, and the highest levels of customer support and
systems expertise available. And we’re the only company
that does.

Whatever your needs, our Profile® XP Media Platform can
handle them—from production, playout, and online repur-
posing to SD and HD output. It supports more third-party
software, more networking topologies, and more standards-
based file-exchange formats than any other platform.

# Any format: SD, HD, DMVCPRO
v/ Open architecture

+ Bundreds of applications

¥ Proven reliability

v/ Scaleable to hundreds
of chamels

The Profile XP Media Platform is also the foundation

of our Thomson Grass Valley open SAN installed in leading
media facilities worldwide. And it's tightly integrated with
our Thomson Grass Valley Digital News Production
Solution to make your newsrooms as efficient as possible.

With the industry’s highest level of server- and news-
related research and development, we can make your
server investment the centerpiece of a farreaching digital
transition plan. And we've got the design, installation,
and support expertise to roll it out smoothly. So you'll
never have to take no for an answer. To learn more,

visit www.thomsongrassvalley.com/servers.

THOMSON

Solutians for Broadcast, TV/Film Production Professionals




Power quality

in entertainment facilities

BY TK. WONG
& ~ n ideal standard of power
: . quality requires that a
a perfect sine wave of clec-

trical current be delivered to electronic
and other powered equipment. Theo-
retically, it is possible for an electrical dis-
tribution system to achieve that ideal; in
reality, it can come close. Unfortunately,
in many entertainment facilities the elec-
trical distribution system falls far short
of achieving perfect power quality.

The symptoms of poor power quality
are well known — equipment spontane-
ously resets, signal transmission is poor,
and background electrical noise is
picked up by sensitive electronic equip-
ment. As a result, quality and produc-
tivity suffer. Fortunately, there are simple
and economical solutions that enable the
electrical distribution system to meet a
high standard of power quality, ensur-
ing that all the digital electronic devices
used in today’s studios, control rooms,
Avid bays and related technical spaces
are functioning at top efficiency.

Symptoms of poor power
quality

If equipment resets without apparent
reason, it may be due to momentary
voltage sag of the power source. Proper
operation of electronic equipment de-
pends on constant voltage from the
120V source. Momentary voltage sag to
90V or 100V can cause the equipment

power supply often creates poor neu-
tral-to-ground voltage reference, which
can adversely affect signal transmission.
Let’s say the electrical distribution sys-
tem is delivering a pure sine wave, with
60Hz as the dominant or first harmonic
order. However, each piece of digital
equipment contains a switch mode
power supply that converts AC to DC
power. In the process, it attenuates the

The PowerSmithT-1000 zero sequence
impedance transformer offers a prac-
tical solution to power quality issues.

waveform, throwing third-order “waste”
current back into the electrical system.

The effect is additive; eventually,
third-order harmonics become the
dominant order of the waveform. In
turn, the neutral conductor becomes a
current-carrying conductor, causing a
voltage drop on that line. The result is

Theoretically, it is possible for an electrical distribution
system to achieve that ideal [of a perfect sine

to turn oft and on. The root cause often
can be traced to the high current draw
of large motors or chillers operating off
of the same transformer or feeder.
Harmonic distortion generated by the
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poor signal transmission.

In many cases, zero sequence harmonic
distortion can be traced to an undersized
neutral conductor. In the past, the National
Electrical Code (NEC) allowed

broadcastengineering.com

downsizing of the neutral conductor be-
cause it was considered anon-current-car-
rying conductor in a three-phase shared
neutral system. As discussed above, this is
nolonger the case in today’s entertainment
facilities, in which the predominance of
digital electronic equipment generates the
harmonic distortion which carries the ex-
cessive harmonic currents.

Background clectrical noise is caused
by random voltage fluctuation with
broadband spectrum content up to
200kHz. The induced electrical voltage
in an interconnecting system is a prod-
uct of the interaction of the variables of
inductance, peak current noise or im-
pulse, and rise time of the peak current.
The resulting interference will distort
most interconnect signal transmission.

Economical solutions

Fortunately, there are simple, eco-
nomical solutions to these power qual-
ity issues. Proper space planning is fun-
damental to good power quality, and it
starts with the identification of those
portions of the facility that are operat-
ing critical loads vs. those operating
chillers, pumps and so forth.

Isolating critical loads on separate
transformers or feeders from those
running chillers and motors will solve
problems related to voltage drops and
spontaneous equipment resets.

Effective branch circuit design is a ba-
sic, economical, yet effective approach
to providing good power quality. Sepa-
rating the branch circuits for computer
loads and other equipment such as
copier, printer, appliance and conve-
nience outlets, is the industry standard
for providing clean power. This means
no more than four to six PCs on a 20A,
120V circuit; or a custom solution based
on amperage of equipment.

Locating panels and electrical distri-
bution equipment closer to the load
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Audition the Dolby DM100 Bitstream Analyzer, the handheld diagnostic tool that monitors
and generates Dolby Digital {AC-3), Dolby E, and PCM bitstreams. Broadcasters, systems
integrators, and service personnel will find it invaluable for testing signal integrity in TV
and production facilities or even in home theater systems. Monitor decoded audio channels
with the builtin speaker or headphone output,
and view the Dolby Digital and Dolby E metadata
on an LCD screen. Add the DMi00 to your toolbox

— Digital In

to take control of your facility’s digital audio.

Features XLR, BNC, and Toslink input
and output connectors.

00 Dolby

BREAKING SOUND BARRIERS™

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

Doiby and the double-D symbol are registered trademarks of Dolby Laboratories. Breaking Sound Barriers is a trademark of Dolby Laboratories.
All other trademarks remain the property of their respect:ve owners. © 2002 Dolby Laboratories, inc. All rights reserved. S02/13381/14396
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helps to reduce the ef-
fects of harmonic distor-
tion. The shorter con-
ductor runs to the
source, often minimizing
any neutral-to-ground
voltage distortion.

An effective solution for
low zero sequence harmonic
distortion is the installatior
of a zero sequence filter in
each panel serving highly
nonlinear loads. This pas-
sive filter system traps
third-order harmonics
generated by AC to DC
power conversions.

About five years ago, ac-

(’m@ Slotted
I ¥ box cover

!

Lynconite
/ backfill

earth salt

. 8 Electrolytic
1__ 1,/\' —— T00tS

The NEC requires that
any grounding system,
like this Lyncole XIT
grounding system, tie
back to the building

system the required frequen-
cies to compensate for the dis-
tortion. However, if there is

a flaw in the mathematical

computations, this type of
filter actually can intro-
duce further harmonic
distortion into the electri-

Non-hazardous cal distribution system.

Until this technology is
proven, the simpler (and

less expensive) passive filter
remains both a prudent and

effective solution.

The grounding
myth
The grounding myth of-

tive zero sequence filters
were introduced to stop
harmonic distortion at the source by
sampling the waveform of the electrical
current, mathematically analyzing it,and
injecting into the electrical distribution

ground system.

ten dominatesdiscussions
of background electrical
noise. There are two parts to this myth.
First, “an isolated ground system never
tiesback to the building ground system™;
and the corollary, “the better the ground,

5() or less, and the more isolated it is
from the main building ground, the bet-
ter off our equipment will be.” Both
parts are false.

First, the NEC requires that any
grounding system tie back to the
building ground system. As for the
corollary, most entertainment facilities
simply do not need sophisticated iso-
lated ground power or other expen-
sive grounding methods.

One of the simple methods to iden-
tify grounding issues is to measure neu-
tral-to-ground bond at panels that
serve the equipment and at load side.
Continuity testing between equipment
racks’ ground bonding is also recom-
mended to ensure that the network
racks are at the same ground reference.

Before designing a ground system, a
site grounding test — either a soils analy-
sisif it is a new site, or a grounding probe
on an existing site — should be per-
formed to identify the soil resistance.

GET ON THE
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Powerful, sleek, and extremely fast exemplifies the traits of a
| Cheetah. That's why PESA's new high definition router carries
the same name. Designed for today's demand oan future
proofing retumn on invastments, the Cheetah ot serforms all
others.

Engineered for HDTV operations, Cheetah's mali-format digital
routing switcher handies any s gnal from 3Mb/s up to 1.5Gb/s.
Sizes range from 64X64 up to an impressive 512X512 in 41RU-
without DA's. Both copper and fiber options are available plus an exclusive add-on

DAC card for monitor grade video outputs. The Cheetah is controlled from PESA's proven

' 3500 line of controllers or via an optional Ethernet matrix controller for networking capabilities.
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| So get ready to run, cause Cheetah is on the loose. . J’f
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A value of 252 or below is considered
a good ground reference for most en-
tertainment facilitics.

In an older facility, where a neutral
ground conductor may have been
downsized in the past, power qual-
ity often can be improved simply by

nearest to the building’s steel structure.

If a design space has equipment speci-
fications requiring a 502 grounding
point, and the site tests above 25(},
grounding can be improved by apply-
ing ground rods, ground rings or even
an electrolvtic ground.

Effective branch circuit design is a basic,
economical, yet effective approach to

replacing the old wire with a properly-
sized neutral conductor. For technical
grounding, a simple radial/star
grounding is an effective, economical
and code-compliant solution at almost
all production facilities. All equipment
racks with associated ground bus bars
can be bonded with ground conduc-
tors, and the main connection back to
the ground source located at the rack

Another solution for mitigating elec-
trical noise is utilizing the “60V Balance
Power System.” This unique system al-
lows the delivery of 120V of power at
60V to ground in lieu of 120V to ground
as in conventional power systems. This
system provides an “ungrounded float-
ing neutral conductor,” which elimi-
nates ground clectrical noise, and its in-
stallation requires additional electrical

components for safety protection.

At the far end of the spectrum, a fa-
cility with broadcast antenna will re-
quire a specialized grounding system.,
This typically involves a safety ground
system and a site RF ground system.
Both systems should be designed to de-
liver both lightning and RF grounding;
the end result will be a unique solution
for that facility.

Power quality is a crucial issue in the
design and operation of entertainment
facilities. Although the perfect wave
may prove to be elusive, it is essential
to design an electrical distribution sys-
tem that meets the standard necessary
to ensure that all the electronic devices
used in daily activities, from shooting
to post-production editing, are func-
tioning at top efficiency. BE

TK Wong, PE., is a senior associate with
the Sports and Entertainment Market
Focus Group at Syska Hennessy Group.

Go ahead. Edif, design and create

in 10-bit, uncompressed SD{or HD-SDI.

Native OS X. New for 2002, KONASD and KONAHD are the first uncompressed QuickTime capture cards available for Apple™'s powerful new 0S and Final Cut Pro 3"

edifing sofrware. Flexible. KONA's desktop feature turns the video monitor info a second Mac monitor. Create design elements—live—right in your video monitor with

Photoshop”, Atter Efects", or even Power Point™ ! Real Time. KONA' powerful hardware handles popular effects in reaktime, without duration limits, and with minimal

RAID requirements. Quality. With direct connections for 10-bit SDI video/6-channel 48KHz AES audio, and 8-, 10-, or 16-bit video codecs by Blackmagic Design, KONA

is ready to handle your media af the highest quality level. Future Proof. KONA's hardware is programmable—fimware updates with new effects or features,

as they become ovailoble, are o simple downoad away. So go chead, get spoiled: KONA-SD $3,295 - KONA-HD $10,995
800.251.4224

AJ A 530.274.2048

AL VIDED SYstems v Grass Valley, California
www.gja.com

It's About Real rTirvn’e.

me, Fing) Cut et Efferts and Photoshap ora registased trardemorks of then respective awmers
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Take off with the affordable System L100

commercial insertion solution that includes PROVEN AirBoss Reliability
m Rely on the proven heritage of AirBoss on-air presentation.
m Control main and backup sources for programs and spots.

on-air presentation, spot ingest and traffic

system schedule import. For program and

| EASY To Use
commercial playback, step up to the ® Specially designed to get you up and running quickly.
System LT200 which supports one or two m Operate unattended with a 16x1 switcher.
channels. Florical also has satellite FAST Billing Reconciliation
acquisition, media management and on-air & Reduce labor and invoice faster.

_ ) ] ® Prevent errors with clesed loop reconciliation.
presentation solutions for the latest muiti-

TURNKEY Solutior That's Upgradeable

® Includes on-air automation, traffic support, and media prep.
m Easily add options or upgrade to a full featured AirBoss system.

channel and ShareCasting automation
systems. So regardless of the size of your

operation, you can get automated with Florical.

commercial insertion | program on-air presentation | scalable system solutions

ok 352,379 8396 Learn more www.florical.com —— fLORICAL
f Y m s

fax: 352.375.0859
sales@florical.com

AirBoss® and al” are trademarks of Florical Systems, [r 002 Florical Systems, Inc. All rights rese
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Rainbow Network
© Communications’ NY
command center

BY STEVE LEWIS

ainbow Network Communi-

cations (RNC), a subsidiary

.of Rainbow Media Holdings
and Cablevision, provides technical
services to networks including AMC,
MuchMusic USA, FOX SportsNet, as
well as other sports, news and enter-
tainment channels. The development
of the company’s new television facil-
ity in Bethpage, NY, was guided by

The old origination operations were
housed in confined and overextended
spaces in a former telco central office
building in Floral Park, NY. The chance
to relocate the technical operation to
Bethpage, near the Rainbow Media/
Cablevision headquarters, presented an
opportunity to create a new blueprint
for the technical broadcast operation.

Communications Engineering (CEI)

The Bethpage building received wholesale

many hours of planning and needs
analysis.

46

of Newington, VA, was selected to as-
sist in the design, engineering and

broadcastengineering.com

Above: The technical operations
center (TOC) monitors all incoming,
in-house and outgoing feeds. The
station’s network operations center
(NOC) can be seen through the win-
dow in the background.

integration of the 46,000 square feet of
technical space and 11,00 square feet
of office space. The design team faced
significant challenges regarding the base
building considerations, as well as in the
technical development of the facility.
The Bethpage building received whole-
sale upgrades and environmental treat-
ments to prepare for its central role as
RNC’s broadcast command center.
CEI performed a comprehensive 24-
hour acoustic analysis of the existing
structure, which was used to develop
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HELP NEEDED

Call Modulation Sciences,

your sound authority

.Emodulatlon
|nc

sclences

12A Worlds Fair Drive
Somerset, NJ 08873

Toll Free: (800) 826-2603
Voice: (732) 302-3090
Fax: (732) 302-0206
E-mail: sales@modsci.com
www.modsci.com

Are You the Engineer in Charge of Audio?

Then you need the New Modulation Sciences
msi 3300 Audio Processor and A/D & D/A converter.

¢ |deal for Dolby® AC-3, MPEG, Fiber, Microwave and NTSC

* Any combination of analog or digital — input and output

* Combines the best of digital and analog audio with no-hassle
robustness of AES-3 digital interfacing and the proven smooth
sound of analog processing

¢ Controls the dynamic range of the wide variety of TV Audio

¢ Processes audio without introducing objectionable artifacts
Specifically designed for the wide range of TV audio:

¢ Live studio news

¢ Highly processed spots

* |ive sports with crowd noise
e Film sound tracks

* ENG feeds

¢ Soap Operas and dramas

* Dialog with live audiences and music
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appropriate design fix-

Q from signal ingestion, program editing,
! tures and techniques to

promos and interstitial creation, qual-

recorded programming, which in-

&Q greatly dampen sound and quiet
| the television operation spaces. The
acoustic design utilizes a building shell
within the outer building structure to
isolate and absorb exterior noises from
the internal technical operation areas,
including the acoustic isolation of new
utility systems for power and HVAC.

The next challenge was to develop a
technical blueprint that would take ad-
vantage of the latest technology and
techniques to cover existing needs and
anticipated future growth. More than
20 years of origination expansion had
gradually progressed via a series of in-
dividual channel investments. In the
new facility scenario, a shared infra-
structure made great sense, but how
were the individual channel] technical
requirements to be best served? Find-
ing the right combination of shared vs.
dedicated technical components
emerged as the key design consider-
ation. The design team aimed to con-
figure and size the underlying infra-
structure to achieve economies of scale,
while also tailoring the rooms and
spaces to meet the differing needs of
each channel. Moving away from a “one
room, one channel” orientation be-
came necessary to produce efficiencies,
even though the layout had worked
successfully for past incremental chan-
nel expansion efforts.

Goals for the project included meet-
ing each channel’s needs, improving
the signal quality with the latest digi-
tal technology, establishing greater op-
erational flexibility and providing re-
dundant capability for plant systems
and signal paths.

ity control, and live and recorded play-
back through automated multichannel
master control and satellite uplink. The
design team catalogued each channel’s
unique requirements and categorized

cludes long-play server-based pro-
grams; live television events such as
sports programming; and interstitials
and promos. These different opera-
tional processes led to alternative mas-
ter control room designs.

The majority of the programming the station takes in is ready to air, but
customization and preparation is often needed. Pictured is one of the two main
linear online editing rooms, utilizing a GVG Kalypso two-M/E production switcher

and an Accom Axial 3000 online editing system.

the key similarities and differences in
order to design an overall facility ap-
proach. The infrastructure was devel-
oped to provide ample capability to each
channel in the form of router matrices,
audio and video I/O, physical space for
operations, pre-production activities,
and other parameters.

A shared infrastructure made great sense, but how
were the individual channel technical requirements

to he best served?

A unifying infrastructure
The new facility provides broadcast

capabilities for RNC’s entire broadcast

“assembly line,” which covers the gamut

48

The RNC facility originates 16 indi-
vidual program channels presently,
with three types of programming;
automated delivery of previously

broadcastengineering.com

The complexity of sports channel pro-
gramming necessitated the flexible shift-
ing of resources between live and re-
corded playback methods. Complicat-
ing the sports programming further are
the geography-driven, program-specific
split feed requirements and other im-
portant viewing rights issues that dic-
tate specific origination instructions on
a program-by-program basis.

Another consideration was HD capa-
bility. RNC originates HD program-
ming on a nightly basis for FOX
SportsNet New York. Among the inte-
grated HD solutions in the facility is a
Dolby AC-3 ready audio and HD-ready
cable plant, along with patching systems
that can distribute 1.5Gb high-defini-
tion video and Dolby E audio signals.
The wideband routing systems are also
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MULTI-FORMAT COLOR VIDEO MONITORS
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A professional monitor must work with the
equipment you already have, and be ready to
handle a variety of signals in the future. That’s why
Sony, the leader in broadcast monitor technology,
developed the PVM-Lg Series — multi-format,
future-ready p-ofessional monitors that set new

price-to-performance levels.

The PVM-20L5 and PVM-14Lls (19" and 13"
respective viewable area measured diagonally)
both feature high-performance HR Trinitron®
picture tubes with SMPTE-C phosphors for
outstanding resolution and cclor accuracy, and
are packed with a complement of operational
fuhctions that will satisfy the most demanding

produdtion and broadcast professionals.

The PVM-Ls Series monitors sav= space by utilizing
a COMPACT DESIGN with SIDE PANEL CONTROLS
for easy instalation where rack space is limited.
But more importantly, they save money — by
SUPPORTING A WIDE VARIETY OF FORMATS IN
BOTH HD AND SD (480/60i, 575/50i, 480/60P,
575/50P in 4:3 and 16:9, and 1035/60i, 1080/60i,
720/60P and 1080/24PsF in 16:9}, all in one chassis.

And, because PVM-Lg Series menitors are designed
for flexibility, they come EQUIPPED WITH
COMPOSITE AND COMPONENT ANALOG INPUTS,

with optional plug-in adaptor boards that easily
accommodate digital signals as your facility moves

into'the future.

The Sony PVFA-Ls Series. When it comes to color

video monito-s, think of them as time machines.

62002 Sohy Electronics Inc. All rights reservad. Reproduction in whole or in part without written permission is prohibited. Sony and Trinitran are trademarks of Sony. Images on monitors are simulated.
Features and specificatio