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

VWheat rtome Core

a

raObicm

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

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

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

TV-20

www wheaotstone.com
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Ina business where a minute cazn be worth millions, you don't have a minuze
to spare. That's where Harris, the leader in automation solutions, can he p
Our Media Asset and Content Mznagement systems offer scalakle soluzicns
to turn a 'egion of tapes into a useable digital library. All of which al cas
you to ingest, catalog, index, archive and find what you want exactly where
you expected it to be. So the ast place you want to be today czn becom=2
the opportunity of tomorrow.

For mare information:
1.650.595.8200
broadcast.harris.cam

SEFVICE
SYSTEMS
AUTOMAITION

TRANSI#ISSION

HARRIS




Come test drive RPM in our easy chair at NAB, Booth #L8457
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Al Quantum transmitters use solid-state power amplifiers by ©ovnee
the world's leading solid-state transmitter manufacturer




From high power to low pawer, the Ai product Nne has it all. Fealuring the . }
Ai Quantum 10T line, aveilable to the maximem legal power level for \!‘ O —
anzlog or digital applicatioas and exclusively Rohde & Schwarz, T i

analog or digital, solid-stats, from wats fo kilowats.

“The very first time |
adjusted my Quantum.
transmitter from my
living room, | was hooked.”

— Allen Finne Chief Engineer, KASN-TV. a Clear Channel Station

Obviously, Allen’s pretty happy. And who wouldn't be? His new Quantum.. broadcast transmitter is so revolutionary,
it’s hard-wired with that most elusive of features: customer satisfaction. We know what today’s broadcast engineer is
up against. That's why every singls Quantum |OT transmitter we make comes complete with RPM, a Remote
Parameter Monitoring and Control system that lets you check — and even adjust — your transmitter from the comfort
of your living room or anywhere else. Or, if you prefer, Ai can use RPM o monitor your transmitter for you. Staffed
with the Emmy award-winning engineers who invented the first 10T transmitter, Ai designs products that make your
day hassle-free. Maybe you've never met a transmitter company that actually engineers its customer satisfaction as
well as its products, but maybe it's time you did.

Acrodyne, now known as Ai is a naw organization — new philosophy — new facilities and exciting new produsts.
Call us at 1-888-881-4447 or visit us at www.acrotdyne.com.

Satisfaction. Engineered.

Acrodyne Industries, Inc. 10706 Beaver Dam Road, Cockeysville, MD 21030 0t Aoy Indistis, b

p. 410-568-2105 f. 410-568-1546
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“DVCPRO provides -
the total SD through ..}
HDTV solution.”

= Rick Jordan 2
¥/P of Engineeing & Technical Operations,
WBOC-TV, Salisbury, MD. -~

" DVCPRO HD

_____ Affordable HDTV
How do you stay ahead of the digital curve without hitting the budgetary wall?
For CBS affiliate WBOC in Salisbury, MD, the solution is the interoperability and scalability
of Panasonic DVCPRO. "DVCPRO is very cost effective, providing exceptional value
from many different perspectives: ease of use, quality, reliability and maintainability,” says

Rick Jordan, WBOC's VP of Engineering & Technical Operations.

From DVCPRO for news production to DVCPROS0 for program mastering to
DVCPRO HD for high-definition production, DVCPRO provides the total DTV solution.
"Qur viewers have praised us for providing them with the future now," Jordan adds. "It's

this recognition that will keep us in business in today's complex media marketplace."

For more information on the Panasonic

-
DVCPRO format, phone 1-800-528-8601 or Panlasonlc

visit us at www.panasonic.com/broadcast. The difference is your image:
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Name this
Iandmaﬂ(

Name this famous
broadcast landmark,
photographed in 1967
and what important
industry event took |
place in the city that
year. Correct entries will
be eligible for a drawing
of the new Broadcast
Engineering T-shirts.
Enter by e-mail. Title
your entry
"“Freezeframe-March” in
the subject field and
send it to:
bdick@primediabusiness.com.
Correct answers
received by April 17th, |
2002, are eligible to win.
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TAKE THE MAXELL

CHALLENGE

SEE WHY NO RECORDABLE MEDIA
OUTPERFORMS MAXELL

BHL THOMPSON MARK SMIRNGFF
Crawford Communications, Inc. Modern VideoFilm

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

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

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

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

maxell

PROFESSIONAL

© 2001 Maxell Corporation of America.

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



National

sociation of Everything

o are you planning on coming to the Na-
tional Association of Everything (NAE)
convention in April in Las Vegas? It’s re-
ally called the National Association of Broadcasters,
but now I call it the NAE. The show is such a cobbled
together array of topics and technology, I wouldn’t
be surprised to see lawn mowers and appliances on
display. Here are a few examples of how the NAE
has gone to extravagant lengths just to claim high
attendance.

Here are some of the sessions scheduled for you
“broadcast-related” attendecs. Specially designed for
the international attendee, we have the “Cross-Me-
dia Partnerships” session. I'm not sure, but I think
maybe it’s a marriage seminar. Then we have the
“Cyberjocking” seminar. It probably has something
to do with horse racing on the Internet. Again, a spe-
cial session for the international attendee, we have
“Global Matchmaking.” Pretty cool, huh? Come to the
United States and leave with a mate! What a deal.

NAE’s newest conference is called Xstream. Here
you'll learn everything you need to know about the
Internet, including how to build “the 80 mile per gal-
lon carburetor.” 'm not kidding.

Not to leave the new media folks out of the touchy-
feely sessions, there’s another one of those classes on
relationships, “Strange Bedfellows.” You’ll have to tell
me what happens, I'm afraid to attend. Oh and don’t
miss the keynote session at 10 a.m. There you're sup-
posed to be taught “how UPnP will facilitate an eco-
system of networked devices in your home.” If you’re
still awake when it’s over, let me know what that means.

The sessions on satellite technology sound kind of
fun to me because I'm a runner. Maybe I’ll ask my
friend and fellow marathoner, Bob Pank, to attend this
one with me, “From the Backbone to the Last-Mile”
Must be a chiropractic clinic for runners. Bob and !
will then jog on over and pick up some tips in the ses-
sion, “Playing Monopoly.”

The exhibits are as schizophrenic. How about this
for a list of exhibition areas: ¢-topia, mobile media,
interactive living, digital cinema, multimedia and
Internet/streaming halls. Hey, I'm not done, these are
in addition to the regular radio/audio hall, three TV/
video/film halls and satellite/telecommunications ar-
eas including the Sands. Whew, are you confused yet?

And how come we still have to slog over to the Sands
anyway? With an additional 300,000 square feet of new
exhibition space in the new South Hall, couldn’t NAB
move the Sands exhibitors to the LVCC? No, you'll still
have to wait in two lines, bus it and waste a couple of
hours to see the Sands exhibitors.

Adding sessions with cutesy titles, and unrelated ex-
hibitors to try and drive attendance does not make this
show any better. It just makes it less focused. What’s
next — an “open to the public” day at NAB?

All these changes and the diluted focus remind me
of previous NABs, where exhibitors included luggage
and jewelry dealers. Given this year’s hodgepodge of
sessions and exhibit arrangements, should we expect
to see the Vegamatic and Gingsu knives on the show
floor next year? This show is starting to smell like a
flea market.

editorial director

broadcastengineering.com
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Master Control Glass Cockpit

More powerful, master control switching, branding and monitoring solutions

© Unmatched, channel branding with © Kaleido ‘virtual’ monitor wall © Easy, remote monitoring and
Oxtel Series Presmaster multi- instantly changes layout to match control of signal processing and
channel, master control switcher. switcher channel selection. distribution with iControl.

For complete details contact: glasscockpit@miranda.com
Miranda Technologies Inc. - tel. 514.333.1772
www.miranda.com

© Master Control and Branding © Control and Monitoring © Interfaces and Routers THINK PURPLE
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Using microphones
Weather sustems

The future of broadcast

I just read your article titled “The Fu-
ture of Broadcasting.” You chose people
it seems with a vested interest in the
area they wrote about. As a person who
has been in broadcasting for over 35
years, you seem to still miss the point
(or maybe I did).

All the “digital technology is great”
made things better in many respects
with more channels, more information
and better quality. The part I disagree
with is that people are really that ex-
cited about HDTV. Picture quality is
great, but I don’t want to see Jerry
Springer in HDTV.

What we need is access to better qual-
ity news programs (BBC, CBC) and
better entertainment shows. DTV can
bring some of that to us. People I talk
to do not say my picture looks bad, they
say there is nothing to watch.

Larry Baker

More on fiber

Dear Mr. Gilmer,

I always take pleasure in seeing fiber
optics highlighted in magazines to im-
prove its visibility and acceptance. The
Light Brigade is the world’s largest fi-
ber optic training company and a cor-
porate member of the Optical Society

12

of America (OSA). As such, we like to
make sure articles are correct. Under-
standing that you have a fixed amount
of space in an article I can see where
mistakes can be made. For this reason,
I wanted to clarify a few issues in the
article.

* The 50/125 fiber is a multimode fi-
ber and not single-mode.

* This fiber has been well accepted
for high bandwidth (video) applica-
tlons versus the 62.5/125 fiber, which
is preferred for local area networks.

* Missing in your article was the “next
generation multimode fibers”
(NGMM), which are designed for la-
ser transmission and higher band-
widths than the standard multimode
fiber types.

« You referenced the use of 1550nm,
which is great for long distance (50-
100Km) because of its lower attenua-
tion. However, the lower cost and high
performance of the 1310nm wave-
length for single-mode fibers is still
much more cost-effective than
1550nm fiber.

* In reference to the “fiber to the desk
(FTTD) statement,” we have used
FTTD since 1990 in three different
buildings and now operate at 100
Mbits/s (Fast Ethernet), and I've never
had a failure due to optical or mechani-
cal problems. This includes the fibers,
cable, connectors and jumpers. An en-
tire generation of patch panel products
and office furniture has evolved to
handle fiber as just another media.

+ I would add a note of caution on
the issue of connectors. The perfor-
mance of a connector is limited by the
skills of the installer and the quality
of the tools used. The low-cost kits
mentioned have cheaper tools for
scribing the fibers. As a technician, 1
would invest in a better cleaving tool
and be assured of good cleaves, which
would increase my yield substantially
and lower maintenance costs.

We have worked with fiber since

broadcastengineering.com

1977, and with Belden cables in many
diverse applications. We have pro-
duced two customized training pro-
grams on fiber optics for Belden cables
and look forward to working with
Belden further as HDTV continues to
grow and expand.

Larry JoHNSON
PRESIDENT
THE LigHT BRIGADE

Recent Freezeframe winners

The August Freezeframe question
generated more entries than any ques-
tion to date. Many readers offered
their own histories and experiences
with the Videograph or Vidifont. The
August question:

Who invented the CG?

Name the year, model number and
the famous, but long-gone, company
that developed the first working
“videographics” device. The device
allowed the operator to correct a spell-
ing mistake in only “40 minutes”!
Hint: The device wasn’t called a “CG”.

The correct answer is the A.B. Dick
Videograph, circa 1967. It was the first
character generator used in TV sta-
tions. It was this device that evolved
into the familiar company CHYRON.

Readers submitting the correct answer;
George Lemaster

Murray Bevitz

Jim Wulliman

Harvey Caplan

Alan Schoenberg

All these winners will receive a
Broadcast Engineering T-shirt. See
page 8 for this month’s question. En-
ter and win! BE
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High-Power Tra_'.'.

The transition to digital @ DCX Millennium - I0T UHF up to 120 kW

(4x30kW) average 8-VSB power

can be a real struggle.

Now more than ever @ Optimum - Solid State VHF up to 15 kW
average 8-VSB power

you need a proven path

- . @ Ultimate - Solid State UHF up to 15 kW
to digital broadcasting... average 8-VSB power

call Thales! Our Solid

State and 10T digital

transmitter solutions I I I /‘\ L E S
DCX Millennium Transmitter System BROADCAST & MULTIMEDIA

are known throughout

the broadcast industry for their reli-ability and superior quality.
Eliminate preventative maintenance and reduce running costs
with Digital Adaptive Pre-correction. And take advantage of
our award-winning design, technical innovation and
remote management. Thales can help you transition your
business to the digital arena with confidence. Great people.

Great solutions. A great partner in digital broadcasting.

“For the best “For the best
high-powered in solid state
digital solutions, digital,
just call just call
me.” me.” 48

NAB Booth #8700, LVCC

Great
people
behind
great
solutions



broadcasting

BY CRAIG BIRKMAIER

f you had to pick two letters from

the English alphabet with the

potential to have the greatest im-
pact on the future of broadcasting,
what would they be?

I would humbly suggest that the let-
ters [ and P are tightly coupled to al-
most every decision being made about
the future of broadcasting.

IP (Internet Protocol) is used to refer
toa group of emerging technologies that
are reshaping the landscape of every in-
dustry involved with mass communica-
tions. Enabled by the IP concept, the
Internet has emerged as a massive threat
to TV, radio, cable, DBS and other
broadcast distribution infrastructures.

TCP/IP

TCP and IP were developed by a De-
partment of Defense (DOD) research
project to connect a number of differ-
ent networks designed by different ven-
dors into a network of networks (the
“Internet”). It was Initially successful
because it delivered a few basic services

that everyone needed (file transfer, elec-
tronic mail, remote logon) across a large
number of client and server systems.
TCP/IP is composed of layers. IP is
responsible for moving packets of data
from node to node. IP forwards each
packet based on a four-byte destination
address (the IP number). The Internet
authorities assign ranges of numbers
to different organizations. The orga-
nizations assign groups of their num-
bers to departments. IP operates on
gateway machines that move data

TCP/IP is not a broadcast technology.
It is a one-to-one packet-based com-
munications protocol designed for the
reliable delivery of data across intercon-
nected networks. Digital broadcasting,
on the other hand, is a one-to-many
stream-based technology designed for
the isochronous delivery of data across
a variety of competing, largely non-in-
terconnected networks.

Isochronous means that the data pack-
ets within a stream must be delivered
on time, and that the network must

from department to organization to
region and then around the world.
TCP is responsible for verifying the
correct delivery of data from client to
server, as data can be lost in the inter-
mediate network. TCP adds support
to detect errors or lost data and to trig-
ger retransmission until the data is
correctly and completely received.

Ownership
2001 |2001 Proj]
System 2000 Base | Planned base Growth
270 Mb/s digital routing 5% 3% 7% 41%
360 Mb/s digital routing 5% 3% 8% 45%
1.5 Gb/s digital routing 6% 3% 8% 36%
SDTI data routin 1% 2% 3% 89%
deo tra e e over gigab e - % % 46%
Video streaming over gigabit Ethernet 3% 3% 5% 50%
el e d G ove pre d e v 0 0 0 ; 0 5 0
_Video streaming over Fibre Channel 2% 3% 5% 146%
_Qther internal video transfer system 2% 3% 4% 84%
Any internal video transfer 27% 22% 4% 25%
SOURCE: Scenic Wonders www.swonders.com
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provide guaranteed bandwidth to sup-
port the peak bit-rate requirements of
the content that is being delivered — typi-
cally audio and video streams. If the data
does not arrive on time or it is corrupt,
too bad - there are no second chances
with real-time broadcast streams.
Given these realities, one might ques-
tion why TCP/IP is so important to the
future of broadcasting. After all, we have
SMPTE 259M (SDI) to move digital
video through the routing switchers
found in modern video facilities. And
the MPEG-2 transport protocol is opti-
mized for the delivery of compressed
digital video streams; it is the transport
layer of choice for digital cable, DBS and
DTV broadcasting around the world.
The answer is becoming obvious as the
worlds of mass media broadcasting and
the Internet collide. TCP/IP has become
the language of peer-to-peer digital net-
working. Itis found at the transport layer
for the Ethernet networks that link com-
puters together in offices and homes
worldwide. And it is the transport layer
for cable modems and digital subscriber
lines, the broadband pipes that threaten
to deliver mass media content on de-
mand, to anyone, anywhere, anytime.

MARCH 2002




ONE SERVER. ONE EMMY.

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

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

strong MediaCluster server powers the delivery

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

|u

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

streams, more storage, more economy. The future

of television certainly looks bright.

See us at NAB
Booth #19564

@ www.seachangeinternational.com

SEACHANGE

\@

INTERNATIONAL

Ore Server. Unlimited Opportunities.
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In a pre-NAB press conference, Sony
demonstrated a new feature of their
latest IMX studio digital video re-
corder — an Ethernet port that allows
digital video streams to be delivered
to all of those computer-based video
tools that are popping up around digi-
tal broadcast facilities.

At a recent Society of Cable Engi-
neers conference, keynote speaker Jim
Chiddix, president of interactive per-
sonal video for AOL Time Warner,
suggested that the cable industry
needs to build one broadband net-
work, probably IP-based, that can
seamlessly unite all cable services on
one network. A unified network sim-
plifies network design and allows for

initiates a transaction with the remote
server. The server then adds their ad-
dress to the routing information so that
one stream of packets is routed to mul-
tiple destinations. Unfortunately, many

IP netwaorking is the driving force for the future of

virtually every form

routers do not support the IP multicast
protocol, so IP multicast is only being
used in subnetworks that support the
protocol.

Today there are several ways to by-
pass the bottlenecks. One is a sepa-
rate network known as the MBONE

one of the most evolved business
models, having locked up exclusive
deals to carry live Internet radio broad-
casts of major-league baseball and bas-
ketball, using a paid subscription

model.

One such company,
Broadcast.com — founded by Mark
Cuban — was acquired by Yahoo, and
has become Yahoo Broadcast.

Unrealized potential
The potential for IP broadcasting is
difficult to mea-

improved band-

Percentage of households

1.5 Mbits/s and above
(base forecast)

1.5 Mbits/s
18 kft
5.5 km

sure, largely be-
cause of technical
and competitive
roadblocks
erected by the en-
trenched indus-
tries that have
risen to power us-

100 Mbits/s
and above !
at 52 Mb/s

width allocation | 100% r

among services. 4
The emerging re- e

ality is that IP net- 60% -

working is the driv-

ing force for the fu- 40% -

ture of virtually ev- 20% -

ery form of digital

communications. 0% “—
While traditional 1995

T T
2000 2005 2010 2015

2020

ing traditional
broadcast tech-

broadcasters are
succumbing to the
economic advan-
tages of moving to
an IP-based digital network infrastruc-
ture, the world of the Internet is suc-
cumbing to the one-to-many band-
width-conservation advantages of
broadcasting.

Logically, if you want to deliver a live
streaming event over the Internet, it
would be more efficient for a server
to route one stream to many users. Un-
fortunately, most existing Internet
routers cannot do this. Typically the
server must duplicate the stream for
every client.

It is not surprising that many engi-
neers have been working on this prob-
lem, and that there are new protocols
that will make broadcasting over the
Internet a practical reality ... eventu-
ally. At the top of the list is IP multicast.

IP multicast offers the ability to set
up a variety of multicast services for
any size group. Typically each user still

16

Figure 1.The optimistic view of networks to the home is that throughput data rates
will increase in waves spaced by six to 10 years. By 2012, almost 50 percent of
American homes will have access to Internet connections capable of 6Mbits/s.

—in essence a virtual network that is
layered on top of sections of the
physical Internet — an intercon-
nected set of Internet subnetworks
and routers that support the delivery
of IP multicast traffic.

Another approach is to mirror
streaming media content on servers
around the world, a concept pioneered
by Cambridge-based Akamai. When
you request a streaming media file
from a Web site, you are connected to
the closest mirror site. Even using
TCP/IP, this can help to alleviate prob-
lems with congestion at key intercon-
nection points on the Internet. If you
are lucky enough to have a clear con-
nection to the mirror site you may be
able to “tune into” an IP multicast.

Today a large number of companies
offer the ability to host IP broadcasts
via the Internet. Real Networks has

broadcastengineering.com

nologies.  The
physical infra-
structure of the
Internet is a bar-
rier that is likely to linger for years, until
existing routers are upgraded to sup-
port the IP multicast protocol.

While there is a glut of wide area net-
work capacity — witness the recently
announced bankruptcy of Global

Web links s
Streaming media hosting services:

Akamai — www.akamai.com
Digital Island —

www.digitalisland.com/
Generic Media —
www.genericmedia.com/
Real Networks —
www.reatnetworks.com/
Yahoo Broadcast —

broadcast.yahoo.com/home.html
Industry Directory of Streaming

Media — www.streaminglist.com/
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¢ ROHDE&SCHWARZ | TV TEST RECEIVER * EFA

EFA Family of
Television Test
Receivers

8VSB TV Test Receiver

Specifications:

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

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

Measurements: Displays:

o Level e Ghost Pattern

e Pilot Value e Frequency Response
e Carrier Frequency e Constellation Diagram

o« BER, SNR, MER, EVM « Amplitude/Phase Response
e FCC Shoulder Spectrum Display

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

L000W00RL 00 RE00E0RCEAD000LEIO0MOEE0L L0000 &

http://www,rohde-schwarz.com

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

Phone: (410) 10-7800 Fax: (410) 910-7801




Crossing — last-mile bandwidth con-
tinues to be a major issue.

Today broadband Internet services
are largely controlled by the local cable
and telephone monopolies. Provisions
of the 1996 Telecommunications Act
targeted at creating competition for
broadband have proven to be ineffec-

VOD movie service, has had to reject
about half of its potential customers

Another issuc is control of key pat-
ents for the compression of streaming

The Intemet has emerged as a massive threat to
TV, radio, cable, DBS and other broadcast
distribution infrastructures,

tive. Broadband remains an expensive
service — typically $40 per month and
up — and the quality of service varies
considerably. Intertainer, a web-based

because their broadband service can-
not reliably deliver the 500 kbits/s
needed for the service.

THE AZDEN

1000 SERIES...
A QUANTUM LEAP!

The sleek all new Azden 1000 Series, featuring the 1000URX
receiver, 1000BT bodypack transmitter, and 1000XT plug-in
transmitter, delivers performance and features usually
associated with systems costing thousands more.

—

121 UHF channels (723-735MHz) user-selectable, with LCD readout.

* True diversity system with 2 complete front-ends and high-gain antennas.

* Proprietary DLC (Diversity Logic Control) circuitry for reduced dropouts.

« State-of-the-art dielectric filters throughout, for improved image rejection and
superior diversity isolation « High 5th order filters for improved S/N ratio.

* Multi-function LCD sh?ws channel number and frequency, battery info, AF

—

level, and diversity operation. « Ultra small,
lightweight, switchable, Earphone-out w/level

control. « Note: Order cahles specifically
for your camera and hattery configuration.

Bodypack transmitter (1000BT)
with reduced current-drain for
improved battery life, is
availble with Azden EX-503H,
Sony ECM-44H or ECM-55H.

Plug-in transmitter (1000XT)
works with dynamic or
phantom power mics.
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AXJAZDEN'

147 New Hyde Park Rd., Frankfin Sg. NY 11010
Telephone (516) 328-7500 « FAX (516) 328-7506
E-mail: azdenus@aol.com

web site: WWW.azdencorp.com

The 1000URX receiver shown here with the
Anton Bauer “Gold Mount”, is designated
the 1000URX-AB

System prices start at $1350 MSRP
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media content. The owners of content
and some key video compression pat-
ents have been somewhat reluctant to
enable new competitors who want to use
the Internet to bypass the traditional
broadcast distribution infrastructures.
Concerns about rampant piracy and
battles over distribution rights and fees
have been used to block and delay, even
as the media giants develop their own
Internet-based services.

Meanwhile, IP broadcasting is begin-
ning to make inroads as traditional
broadcast media upgrade to digital
broadcast techniques based largely on
MPEG-2 technologies. The cable indus-
try is likely to migrate to IP broadcast
techniques in the near future. And the
major DBS systems, which are also of-
fering satellite broadband services, may
be a step ahead — DirecTV and DISH
are both offering set-top boxes that take
advantage of IP data delivery for new
interactive services.

All of the groups behind the emerg-
ing standards for terrestrial DTV
broadcasting ~ ATSC, DVB and ISDB
—have been working on enabling stan-
dards for IP broadcasting. Work on the
Multimedia Home Platform, the In-
teractive TV component of the DVB
standard suite, is now addressing the
delivery of IP data services. The A-90
data broadcast standard, developed by
the ATSC, supports the delivery of IP
data packets, and work is in progress
on an [P multicast protocol optimized
for terrestrial broadcast. And the Japa-
nese ISDB system is being optimized
to deliver IP broadcasts to a variety of
wireless digital appliances. BE

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

BY HARRY C. MARTIN

ccording to a new fact

sheet issued by the

FCC, broadcasters who
propose to locate their antennas on
new towers near historic sites will face
greater scrutiny to determine the en-
vironmental impact of their towers.

The proliferation of wireless towers
has drawn the ire of the National Con-
ference of State Historic Preservation
Officers (NCSHPO), which sees the re-
cent rapid increase in towers as a threat
to historic sites. With their conscious-
ness raised, NCSHPO and the Advisory
Council on Historic Preservation
(ACHP) signed an agreement with the
FCC on March 16, 2001, to protect his-
toric sites from encroaching towers. The
new fact sheet, which is available at
www.fcc.gov/mmb/mmb_siting.html,
embodies this agreement.

The agreement encourages colloca-
tion on existing towers, buildings and
other structures to protect historic
properties while reducing the need for
new towers. However, the agreement
— which is peppered with references
to the wireless communications facili-
ties that inspired it — is ambiguous
as to its applicability to broadcasters.
The fact sheet, released jointly by the
FCC’s Wireless Telecommunications
and Mass Media bureaus, clarifies
that broadcasters are indeed covered.

Dateline

No biennial ownership reports are
due in 2002. However, new permit-
tees and new licensees, as well as
parties acquiring stations, are
required to file ownership reports
within 30 days after approval ofa
construction permit, the filing of an
initial license application or the
consummation of a transfer or

assignment.
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In fact, broadcasters may face serious
sanctions, such as fines, if they locate
on a structure that does not adhere to
the agreement.

The terms of the agreement are
straightforward. Commission licensees
and applicants must comply with Na-
tional Historic Preservation Act (NHPA)
procedures for facilities that may affect
sites that are listed or eligible for listing
in the National Register of Historic
Places. If a broadcaster’s antenna is lo-
cated on a tower, building or other struc-
ture constructed on or before March 16,
2001, the broadcaster likely falls under
the agreement’s grandfather clause and
will not need new review under the
NHPA, except under enumerated spe-
cial circumstances.

But if a broadcaster is located on a
tower, building or structure built after
March 16,2001, it rrust ensure that the
tower has passed muster under the
NHPA and have documentation to
prove it. Collocation on a new tower
will still require review if: (a) the NHPA
analysis is not yet complete; (b) the
FCC has determined that the colloca-
tion has a continuing adverse effect on
a historic property; (¢) a complaint
against the collocation’s impact on a
historic property is before the FCC; or
(d) the collocation will result in a sub-
stantial increase in the size of the tower.

Broadcasters who locate on new tow-
ers that were built after March 16,
2001, but that have not undergone
historic review may face sanctions. To
avoid this, broadcasters should check
with the relevant State Historic Pres-
ervation Officer before putting their
antennas on a “new” (i.e., post-March
16, 2001) tower. Also, broadcasters
leasing space on new towers might
consider insisting on a clear provision
in their lease agreements requiring the
tower owner to demonstrate and

broadcastengineering.com

maintain its compliance with NHPA.
Independent reviews by the FCC,
ACHP and NCSHPO on the impact
of collocations on historic sites have
been infamously cumbersome, often
resulting in long construction delays.
The NCSHPO/ACHP/FCC agreement
Is intended to streamline that process.
The fact sheet, in turn, provides guid-
ance to broadcasters on how to satisfy
requirements and speed review of re-
quests to collocate on new towers.
Additionally, the ACHP has organized
a telecom working group to stream-
line historic preservation siting re-
quirements and create a model that
individual states may use to speed
their own reviews of the impact of
communications antenna and related
infrastructure on historic sites.

EEO update

In January, the Supreme Court de-
clined to consider an appeal of a deci-
sion by the federal appeals court in
Washington holding that the FCC’s
former equal employment opportu-
nity rules were unlawful. The Supreme
Court’s decision is the end of the line
for the Commission’s old EEO rules,
which were adopted in 2000.

In December, the Commission ini-
tiated a rulemaking proceeding to
consider a new set of proposed EEO
rules. The new rules would require sig-
nificant recruitment and record-keep-
ing efforts, but would not require the
maintenance of race-based employ-
ment data. Comments on those newly
proposed rules are due on March 15,
2002, and reply comments are due on
April 15,2002. BE

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

Send questions and comments to:
harry_martin@primediabusiness.com
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Flexibility — Whether your system has 8 users or 800... whether you're on one system ar 30 trunked together,
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ISDN, VOIP, LAN, WAN or no wires at all. Variety — We have the widest variety of user stations in the industry;
desktop, rackmount and custom units, now available with your choice of 4-, é- or 8-character alphanumeric displays.

Call Toll-Free 877-863-4169 today or visit our web site www.rtssytems.com

RTS - innovative solutions for broadcast professionals for over 30 years.

©2002 Telex Communications, inc.



Leasing

equipment

BY LARRY BLOOMFIELD

5 ver their lifetimes, televi-
) sion facilities must buy

%" new equipment and ex-
pand. And soon they will have to bear
the additional expense of making the
transition to digital television. But, with
the downturn in advertising revenue
over recent months, not everyone can
Just sit down and write a check. Many
facilities are considering alternative
ways to fund these expenses.

The critical issue facing television
facilities is the mismatch between
the capital investment needed to
make equipment changes (whether
digital or analog) and the uncertain
revenue streams the new equipment
will generate. The potential profit
from DTV, as well as the timing of
such revenue, is still unclear to many
lenders. Despite reports of the grow-
ing number of digital television fa-
cilities and receivers, the current
consumer base is very limited. And,
even though the consumer base
should grow over the next few years,
the rate of growth is unknown. This
puts shivers down the spines of
lenders. Add to this the limited life
expectancy of equipment and other
“tangible assets” necessary to remain
in the television business, and lend-
ers tend to scatter like rats leaving a
sinking ship.

According to surveys conducted by
SC Research International, the life
expectancy of equipment at studio
and production houses ranges from
five to 10 years; at transmitter plants,
it ranges from 15 to 20 years. In the
television industry, the insistent at-
tachment to equipment “buzz
words” and the need to keep up with
competitors can force participants
into a race not unlike the Kentucky
Derby. An example is the all-too-fa-
miliar situation in which a facility
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feels it must purchase a newly intro-
duced piece of equipment on short
notice. When a new “must have” de-
vice comes out on the market, there
goes the capital budget. But, whether
it’s a short-notice purchase, a well-
planned long-range equipment up-
grade, or equipment for the transi-
tion to digital, it all comes down to
the same question: “How will we pay
for it?”

Companies like Sony offer some
rather creative funding: nothing down
and pay nothing for a year or more.
Harris has created its own leasing di-
vision called Harris Broadcast Finan-
cial, which will either fund the sale or

the “gap” in cash flow created by the
mismatch between any capital invest-
ment and the undetermined revenue
streams that the new equipment can
potentially create.

Regardless of the way a television
facility decides to fund its equipment
or other purchases, it is exceedingly
important to deal with a financial in-
stitution that is experienced and fa-
miliar with the television industry.
This tends to make things go much
easier for all concerned.

So what is the best way to pay for new
equipment now to be better prepared
to reap its benefits later?

With respect to real estate, many

It all comes down to the same question: “How will

we pay for it?”

find a way to get it funded.

If the customer needs or prefers fi-
nancing of some form, they get
AMEX or a number of others, such
as California Leasing, involved. As
far as the vendor is concerned, the
structure and pricing is the same, re-
gardless of payment form.

Systems integrators, large and
small, will go the extra mile and find
ways to get their designs and equip-
ment into facilities, With studio or
production-house upgrades costing
tens of thousands of dollars, and
transmitter-plant upgrades starting
near the $1 million mark, it makes
little difference if you buy and in-
stall or have a systems integrator do
it for you — you still have to pay for
it, one way or another.

There are three main assets that re-
quire funding: real estate, transmitter-
site equipment and studio/production
house equipment. Keep in mind that
the primary objective is to minimize

broadcastengineering.com

competitors have found it financially
desirable to share equipment and
operate under one roof.
Centralcasting or hubcasting has
been one approach. Other broad-
casters have formed corporations,
built mega-facilities and then rented
them back to themselves and, as new
kids come on the block, rent to them
as well.

Two such transmitter-site opera-
tions come to mind: the Sutro tower
complex in San Francisco and the
DTV Utah Project atop Farnsworth
Peak near Salt Lake City. Each has it
own particular nuance, but the con-
cept seems to be working quite well
at both locations. There are, of
course, several other successful joint
ventures. In some cases, entrepre-
neurs have developed transmitter
sites and rented them to stations, all
with varying degrees of participa-
tion and maintenance.

It certainly makes a great deal of
Continued on page 207..
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he 2002 Olympic Winter
Games have inspired pride in
the minds of both American
and international viewers. This year
marked the second time in six years that
the Olympics were held on American
soil, and set new standards of perfor-
mance and technical competence.

A core of dedicated engineers, mostly
from NBC, worked diligently in the back-
ground to make the Games a success.

Let’s look into the technology behind
this year’s Olympic broadcasts and meet
three of the key people who helped make
it happen. It’s a story of challenges,

choices and dedi-
cation.

Detailed
planning

An  Olympic
broadcast is prob-
ably the most com-
plex television
event ever at-
tempted. David Mazza, vice president
of engineering for the NBC Olympics,
says “The Olympics is like having 16
Super Bowl games going on at the
same time.” This year, his team helped

24 broadcastengineering.com

“Jiewers all over the world watch the Olympics for
amazing feats in sports. Few realize the feats of engi-
neering behind the Games. Photo courtesy Panasonic.

produce a total of 375 hours of Olym-
pic coverage.

Broadcasting the Olympics requires a
whole lot more than a few trucks parked
next to a skating rink. In fact, planning
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Thirty thousand Panasonic DVCPRO tapes were used
to produce the Winter Olympics. More than 4000
tapes were required just for graphics.

for the Olympic broadcasts took two
years of full-time work by a core group
of about 100 NBC engineering, produc-
tion and administration people.

The 2000 Sydney Olympics marked
the first of five consecutive Olympic
broadcasts for NBC. With an exclusive
U.S. rights contract covering every
Olympics through 2008, the network
Is in a unique position to select and
then reuse technology for multiple
games. Even so, it was only 16 months
from the end of the Sydney Olympics
to the start of the 2002 Winter Games.

For the NBC crew, many elements
had to be specified two years in ad-
vance. “We have to define to the host
broadcaster so many [technical] things
long before' we know what we’ll be do-
ing at each venue, the amount of van
space, even the number of phones
we'll need,” Mazza said.

The Olympics broadcast involves
two broadcast centers. One center
scrves the NBC feeds and the other the
international feeds. The host broad-
caster — International Sports Broad-
casting (ISB) handles most of the
origination of competition coverage,
passing off clean video to other coun-
tries so they can add their own an-
nouncers and graphics as desired.

This year, a U.S. high-definition feed
was added to the mix. Said Mazza, “We
are very excited to have found a way to
bring a true HDTV Olympic feed into
American living rooms. With the help
of International Sports Broadcasting
and HDNet, NBC and the NBC DTV
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affiliates will broadcast
six to eight hours a day
of original HD pro-
gramming and then re-
peat the same through-
§  out each 24-hour block.

. This will be 1080i with
5.1 Dolby Digital sound
with no upconversion. It
should look and sound
spectacular!”

In addition to the core
NBC staff, the broadcast
team includes 600
freelance engineers,
camera operators, tape,
CG, still store operators and editors.
Add another 600 producers, about

1000 support staff and hundreds of

local folks and that’s a lot of technical

work until the Games are only four to
seven days away. That means all of their
training must take place very quickly.
One key to getting things up and go-
ing quickly is the use of pre-packaged
technology. First used at the Sydney
Olympics, racks-in-a-box (RIBS) are
complete systems prewired with equip-
ment rack mounted and ready for in-
terfacing. This technology allows com-
plete systems to be builtand tested long
before they ever arrive on site. They are
then simply connected to the rest of the
broadcast chain once on site. (See April
2000, Broadcast Engineering for an ar-
ticle on the Sony/NBC RIBS systen.)

New vs. proven technology
An Olympic broadcast must not fail.
The loss of even seconds of a program

The Olympics is like having 16 Super Bowl games

going on at the same time.

people to train, feed, house and sup-
port. Perhaps most critical, about 2300
of these people don’t show up for their

It takes a whole lot more than
cameras and wire to bring the
Olympics to the world. Here are a
few facts from the 2002 Winter
Olympics you probably never
thought about. Or, maybe you did,
but just didn't know the answer.

On the technical side:

375.5 total hours of NBC
coverage

254,418 square feet of NBC
compound space at venues

10 television/production trucks
3 SNG trucks

100 ocean sea containers
shipped directly to Salt Lake City
from Sydney

180 tons of portable studio air-
| conditioning

=

By the numbers

feed could result in the entire world
not seeing the winning goal or the fin-
ish of a highly competitive race.

250 VTRs

458 camera positions

1000 miles of cable

25,000 blank videotapes
30,000 tapes in the NBC Salt
Lake City Olympic library
9000 CDs in the NBC music
library

On the human side:

3260 NBC staff on site

2123 hotel rooms

4 tons of bacon

3400 lbs of broccoli

320,000 cups of coffee
34,000 apples

130,000 eggs

188,940 meals prepared at 22
locations

broadcastengineering.com
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Dave Mazza is vice president of engineering for
the NBC Olympics.

For once-in-a-lifetime events like the
Olympics, the choice of technology
becomes more than a little compli-
cated. The trade-off between what has
proven reliable before, and new and
less tried technology, is crucial.

The NBC staff settled on a two-phase
method for technology selection. First,
the viewer must perceive the change as
a benefit. Second, on the financial and

operational side, any new
technology selected cannot
be at the relative end of its
life cycle.

While proven equipment
and technology may be the
easy choice, for other
equally important reasons,
that technology may not be
the best choice.

The network often uses
the Olympics as a testing
ground for new technol-
ogy. If something works
well in this high-pressure environ-
ment, then other stations know it’s
probably a safe purchase for them.

It’s a huge issue to bring a new prod-
uct to the Olympics, but because the
Olympics uses a closed-loop system, it’s
easier to roll out new technology. With
less legacy equipment in place, there isn’t
so much to support or interface with.

Several key pieces of new technology

are being used at this year’s Olympics.
They include Sony’s IMX multiformat
tape machine and MVS-8000 produc-
tion switcher, the Graham Patten 8000
audio console, and Pinnacle’s FX Deko
character generators, Thunder servers
and DVEXcel DVEs.

As technical director of the NBC
Olympics, Steve Laxton’s job was to help
identify and integrate the technology
into the two main NBC control rooms
and make sure everything was stable. He
also served as technical director for the
network’s prime-time show broadcasts.

Graphics capability similar to the “first
and 10”video line seen in football games
was used for the ski jump competition.
Viewers were able to see how far the ski-
ers needed to jump to take the lead.

Graphics and networking
Graphics capability was crucial to this

year’s Olympics broadcasts. Devices that

would allow the network to produce

when one shot is all gou ve got .trust fiber
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stunning images were at the top of the ~ Once the basic graphic look devices were interfaced together. The goal was
must-have list. A key player in the selec-  have been selected, key issues were two-  to make every graphics system serve as
tion of the graphics technology used at  fold — the ability to provide unlimited  a workstation on a single network.

the 2002 Olympic Winter Gamesis Philip  font access online and the need to ma- Paully selected a Cisco 6000 router
Paully, director of graphics engineering  nipulate the video in new, creative ways.  to handle the TCP/IP routing. With
and operations for the NBC Olympics.  The Pinnacle FX Deko with Clip Deko  this, he was able to create discrete net-
He had to identify contemporary creative  became the workhorse for on-air graph-  works appearing to the users as a
technology that could be integrated with  ics. Pinnacle Thunders served as local ~ single “virtual” LAN. This configura-

other Olympics technology.
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tion allowed everyone to share fold-
ers and files, graphics and directories.

Paully also needed the ability to con-
vert the various file formats into a for-
mat readable by each of the different
graphic platforms.

The Australian company Proximity
provided the needed solution with their
new program, Xenoclip. Xenoclip trans-
fers images via TCP/IP and provides au-
tomatic file format conversion, pixel as-
pect correction and image transfer be-
tween divergent systems.

Is tape dead?

Many of the past Olympics have
marked the first large-scale release of a
new tape format. NBC has a history of
pushing the edge with technology. In
fact, the network debuted new tape tech-
nology at three previous Olympics.

While the Sony IMX tape machine is
being used at the NBC Olympic broad-
cast center, it can’t be called the estab-
lishment of a new tape format. How-
ever, according to Mazza, the machine
does bring several important new pro-
duction benefits to producers, includ-
ing a three-hour tape load and
multiformat capability. It also gives pro-
ducers eight tracks of audio.

NBC produced 40,000 tapes at the
Summer Olympics and 30,000 tapes at
this year’s event. It required 4000 tapes
just to upload graphics. The network
started the Winter Olympics with
25,000 blank videotapes.

What's ahead?

The question must be, will we ever get
to the point where ingest, edit and playout
all reside on single or multiple servers?
Mazza suggests that the answer is “yes,
but it won’t happen in one step.” For him,
it’s an issue of risk management. He
doesn’t believe that it’s safe to putall your
resources in one technology. BE
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Elements of

psychoacoustics

BY MICHAEL ROBIN

ound is defined as an os-

cillation in pressure,

stress, particle displace-
ment or particle velocity in an elastic
medium. Sound is also the sensation
these oscillations produce in the ear.
Sound may be desirable (music or
speech) or undesirable (noise). The
oscillations that create sound can oc-
cur at any frequency. The widest range
of frequencies audible to humans ex-

Band

CTR.FREQ.  Bandwidth

(Hz) (Hz)
50 . 100 13
150 [ 100 14
250 100 15|
350 100 | 16
450 [ 110 17 |

| 570 120 18

| 700 140 19
840 150 20
1000 160 21
1170 190 29
1370 210 23 ‘

tends approximately
from 20 Hz to 20
kHz, but few of us
can hear frequencics
at cither extreme.
This article exam-
ines some basic char-
acteristics of the hu-
man auditory sys-
tem. Future articles
will deal with ampli-

CTR.FREQ.  Bandwidth
(Hz) (Hz)
1850 280
2150 ‘ 320
2500 380
2900 450
3400 550
4000 700
4800 900
5800 1100
7000 1300
8500 1800
10500 | 2500
13500 | 3500

1600 ‘ 240 24

Table 1. Critical bandwidths of the human ear

107
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10°

10¢

108

10

0.001
0.0002

dynes/cm?  dB SPL

220 12" Cannon

eliE=4 Jet planes at takeoff ﬁ
180

160

140

120 Threshold of pain
Propeller aircraft

100 -Heavy machine shops
Subway trains
gg Automobiles
30 Average factory
60 Formal conversation
50 Average office
40 Audience noise - motion picture theater
gg Quiet homes and broadcast studios
10 |
0 -

Threshold of hearing

Figure 1. Sound-pressure levels encountered in vari-
ous environments

Most news executives see no budget increase for 2002

15%
expect an
increase

33%
expect a
decrease

SOURCE: CONUS Communications

52%

expect no
change

WWW.Conts.com

32
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fication, distribution and monitoring
of audio signals (April) and perfor-
mance measurements of audio equip-
ment and systems (May).

Sound-pressure level

Sound pressure can be mcasured in
four types of absolute units: dynes per
square centimeter (d/cm?), microbars,
Newtons per square meter (N/m’) or
Pascals (Pa). (The variety of measure-
ment units surely does not make life
casy for audio engineers.) These units
are related to cach other by the follow-
Ing equation:

1 d/em? = 1 microbar = 0.1 N/my’

=0.1 Pa

For an average person below age 30,
the lowest level of sound pressure at
1 kHz that he or she can hear is 0.0002
d/em’. This hearing threshold is the

MARCH 2002




Q A Leader is
- Born

Dynamic - Modular products for interface, conversion,
distribution, processing, routing and more...

Multilingual - Supports analog, hybrid, serial digital, high
definition and optical systems

Intelligent - Software tools provide remote control,
monitoring, diagnostics and inventory of all
products

Diplomatic - Bridges Leitch products with other equipment
into a single, seamless broadcast system

Visionary - Scalable architecture designed to accommaodate
future technologies

Unpretentious - Allows for simple, straightforward
operation and upgrades

Trustworthy - Frontloading, hot-swappable modules, power
supply and fans with redundant logic cards

Witness innovation in

The marriage of superlative hardware and
revolutionary software has resulted in the birth of
NEO, a powerful, modular interface —_
and conversion product line capable of ‘;/’
IP-based network control, diagnostics, -_\\’

inventory and monitoring. =

Once just a glint in an engineer's eve, our little
miracle is undouktedly destined for greatness.

-

The NEO series of modular
products is engineered to provide a
smarter, superior system. Born to be
a leader, to skillfully handle any
format or standard, NEO has been conceived to
simplify the evolution and growth of your facility.

Leitch invites you to come and look upon the face
of the future.

INTEGRATED SOLUTIONS

by visiting Leitch NAB booth #L19511.

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

©2002 Leitch Technology Corporation

SLEITCH.

www.leitch.com




reference for mea-
suring sound-pres-
sure level (SPL), a UEL LS
relative measure- 1m0\
ment expressed in | @ N
decibels (dB). The | L
SPL of a sound E‘ Q0
above the reference E a0h
sound pressure is g
given by the follow- | g0
ing formula: 3 gl
SPL (dB) = 20 : g ‘\‘
l()glo (P/l)l{l ) ! 5 & ,
where SPL (dB) is S 40
the number of deci- | B
bels, P is the mea- ’ a2
sured sound pres- | 20
sure in d/cm? and | -
P15 0.0002 d/cm?
Figure 1 shows 0
some SPLs the hu- 10
man ear encoun- 20 315

ters In various en-

where n_is the
loudness in sones
and L is the loudness
110 phon level in phons
100 The loudness level
; of a sound, expressed
4! in phons, is numeri-
80 cally equal to the me-
) dian SPL, expressed
i - in decibels relative to
i 60 0.0002 d/cm®, of a 1
50 kHz reference tone.
N e B The calculated loud-
\ /,40 ness level of a sound,
AN g in phons, is related to
s N Tl the loudness, in sones,
3T L. 2 B by the equation:
B s s L=40+10log,n
Tre MAP, s where L is the
Ttk oo loudness level in
phons and n_is the
63 125 250 500 1000 2000 4000 8000 12,500 loudness in sones
Frequency, Hz At frequencies other

vironments, ex-
pressed in d/cm? as
well as in dB rela-
tive to the threshold of hearing.

In a broadcast environment, we can
identify three typical SPLs:

* 120 dB SPL — The typical peak
SPL of a symphonic orchestra or a
rock concert

+ 74 dB SPL — The average SPL of
typical voice programs. It is used as

Figure 2. Normal equal-loudness level contours (from I1SO 226:1987)

Loudness and loudness
level

Theloudness of a sound is not only rela-
tive, it 1s subjective, and depends on the
sound pressure and the frequency of the
sound. Itis an auditory sensation that de-
scribes sounds on an ascending scale
trom soft to loud. The unit of loudness is

than 1 kHz, the ear re-
quires different SPLs
for the human audi-
tory system to perceive the same loud-
ness. Figure 2 shows the normal equal-
loudness contours for pure tones as per
ISO standard 226. The SPL is expressed
in dB with reference to 20 uPa. These
curves can be viewed as inverted fre-
quency-response curves at various SPLs
for the human ear. A 1 kHz tone having

Sound
pressure
level

L

20 Hz 100 H=

1 kHz

\\ rr
. Masking iy
N threshold 1 s
' A}
I ™S X
Threshold L 7 :
of hearing i bog

L—L———» Frequency
5kHz 10 kHz 20 kHz

an SPL of 40 dB has a loudness level of
40 phons. To give the same sensation of
loudness at 63 Hz, the SPL must be in-
creased by about 20 dB. This shows that
the sensitivity of the ear is considerably
lower at frequencies below 1 kHz. Equal-
loudness contours have ditferent shapes
at other SPLs. As the sound level in-
creases, the ear’s frequency response be-
comes tlatter. At an SPL of 110 dB, it is
reasonably flat — within +10 dB.

Human auditory system
The dynamic range of the ear is
bounded at the top by the threshold of

Figure 3. Example of 5 kHz tone creating a masking threshold

a reference level by microphone
manufacturers

* 30 dB SPL — The typical SPL of
ambient noise

34

the sone. The calculated loudness of a

steady sound, in sones, is related to the

loudness level, in phons, by the equation:
n = 2 100

broadcastengineering.com

pain and at the bottom by the thresh-
old of hearing. The threshold of pain
is typically 120 dB, but it varies from
individual to individual. Sounds hav-
ing SPLs of about 120 dB and above
¢an cause pain as well as immediate and
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permanent loss of
hearing. Regular
exposure to sounds
of about 90 dB SPL

Sound
pressure
level

A
will  eventually
cause hearing loss.
Sounds  having
SPLsbelow 0 dB are
inaudible. Above
age 30, hearing nor- |
mally deteriorates.
The hearing
threshold rises and
perception of the

Pre-masking

Simultaneous
masking

Post-masking

frequency,  other,
lower-level sounds
whose frequencies are
inside the same critical
band may become in-
audible. This
psychoacoustical char-
acteristic is called fre-
quency domain mask-
] ing. Figure 3 shows the

o effect that a steady-fre-

quency, steady-ampli-

tude, 5 kHz tone has on
a person’s hearing

» Time

higher frequencies
diminishes. But, for
persons of any age, the threshold of
hearing depends on the level of ambi-
ent noise, which has a masking effect.
Noise masking is defined as the pro-
cess by which the threshold of audibil-
ity of a wanted sound is raised by the
presence of an unwanted sound — in
this case, noise.

Figure 4. Example of the temporal masking effect

The human auditory system resolves
sound in much the same way as an ar-
ray of overlapping bandpass filters, re-
sulting in so-called critical bands, shown
in Table 1. The “comb filter” effect of
these critical bands accounts for the
masking phenomenon. In the pres-
ence of a dominant sound at a given
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threshold at adjacent

frequencies. It creates a
raised masking threshold that causes ad-
jacent frequencies, whose levels are be-
low the raised threshold, to become in-
audible. Digital audio compression tech-
niques take advantage of this character-
istic by assigning fewer bits to audio sig-
nals in the raised masking region. The
resulting increased quantizing noise is
below the raised masking level and can-
not be heard, so the bit-rate reduction
has no adverse effects. Multiple simul-
taneous signals of different frequencies,
such as music, result in an overall rising
of the threshold of hearing at all fre-
quencies. This permits digital audio
compression systems to dynamically re-
duce the bit rate without affecting the
reproduced sound quality. Compression
systems based on this property are called
perceptual encoders.

In addition to the frequency mask-
ing effect, the human auditory system
exhibits a temporal masking effect. Ex-
periments have shown that temporal
masking starts before a masking sig-
nal is applied to the human auditory
system (pre-masking) and slowly de-
cays after the tone is stopped (post-
masking). Figure 4 shows an example
of the temporal masking effect and re-
veals that the post-masking lasts
longer than the pre-masking. BE

Michael Robin, former engineer with the
Canadian Broadcasting Corp’s engineer-
ing headquarters, is an independent
broadcast consultant located in Montreal,
Canada. He is co-author of Digital
Television Fundamentals, published by
MecGraw-Hill.
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BY BRAD GILMER

hen discussing IT
networks for broad-
cast and post pro-
duction, there are two main issues to
consider. The first is streaming vs. file
transfer. The second is performing
these functions over a local area net-
work (LAN) (within a facility) vs. over
awide area network (WAN). The single
asterisk (*) in Figure 1 indicates that
current ubiquitous IT-based protocols
do not support functions such as par-
tial file transfer and automatic resump-
tion in the case of an interruption. The
double asterisks (**) indicate that suc-
cessful deployment over a WAN almost
always requires a private network, dark
fiber and/or ATM using permanent
virtual circuits (PVCs).
The drawing shows that, as you might
expect, LANs and WANs designed for

LAN environment, the user must exer-
cise caution. And in the WAN environ-
ment, if the user does not have a pur-
pose-built network, the result is unlikely
to meet his or her needs. Local stream-
ing using TCP/IP is possible, but the user
must carefully design the network to

so that the network is quite reliable.
TCP/IP over Ethernet is used in almost
all post production and broadcast facili-
ties. Video users move files over Ethernet
all the time. Gigabit Ethernet (Gig-E) has
a throughput of about 700 Mbits/s.
10Gig-E is under development and will

Inside a facility, Fibre Channel and Ethernet are the

support isochronous operation. Even in
this situation, interruptions can occur.
Work is underway in the Video Services
Forum to identify user requirements for
IP streaming over public networks.

Video over LANs
Inside a facility, Fibre Channel and
Ethernet are the primary technologies
used for net-

Streaming Caution

File transfer

working. Most
video applica-
5 tions use Fibre
Channel to es-
tablish a chan-
nel over the
network  so
that remote
storage looks
like it is physi-
cally connected
to the local
computer us-
ing SCSI (see
Broadcast En-
gineering, June

Caution**

WAN

Local

Figure 1. There are two main axes to the discussion of IT
technology for broadcast and post production: streaming

vs. file transfer and local vs. WAN.
file transfer can be used to move

video files. They can also be used to
stream video in real time. But, in the
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2001, Comput-
ers and Net-
works, Fibre
Channel Stor-
age). Fibre Channel provides high data
rates (up to 1 Gbits/s if optimized pro-
tocols are used), and can be designed

broadcastengineering.com

likely have a throughput of 7 Gbits/s.
Ethernet switches are now commodity
products, allowing network designers to
provide redundant links and to easily
expand network capacity (see Broadcast
Engineering, April 2001, Computers
and Networks, Cable and Wiring for
LANSs). Furthermore, 100Base-T has
become a commodity with very low
prices due to huge volumes sold world-
wide. You can expect Gig-E prices to fall
rapidly in the next 18 months.

Asynchronous transfer mode (ATM)
can be used inside a facility, but it may
not be the best answer. Compared to
typical video payloads, ATM cells are
small, so the relatively large size of the
headers compared to the payload results
in inefficiencies compared to Internet-
protocol (IP) technology. Additionally,
some claim that setting up an ATM en-
vironment requires specialists trained in
configuring and maintaining ATM, and
that the cost of ATM, compared to con-
ventional IP networks, is high. For these
reasons, ATM is not likely to become
dominant in this application.

In summary, in the local environ-
ment, fast network speeds are now
available at near commodity pricing.
Furthermore, the network speeds avail-
able now are approaching those needed
to support multi-user distributed ap-
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plications that regularly move video
over the network. This is in contrast to
several years ago when the highest
speeds available were in the 6 Mbits/s
to 7 Mbits/s range.

So, as of 2002, if you want to build an
IT network for video, you can do so.
But youstill need to employ your hard-
won engineering skills to be sure that
the network has adequate capacity, and
you must be sure to keep video traffic
separate from the business network.

Video over WANs

When moving material between two
facilities, the predominant technologies
are ATM and IP, both running over syn-
chronous optical networks (SONET).
In many locations, you can now use
ATM to provide video service between
two distant facilities. Through the use
of permanent virtual circuits, service
providers can create virtual point-to-
point circuits that are capable of deliv-
ering 100 percent of their rated band-
width 100 percent of the time. While it
takes engineering skill to provide these
circuits, they are available, although this
service is not available everywhere.
ATM pipes can be much larger than re-
quired for video streams, so bandwidth
in the ATM environment is generally
not a problem. You might think that or-
dering a big pipe from your local ser-
vice provider is a waste of money. Af-
ter all, why pay for such a big pipe when
occasional video traffic is only going to
take a portion of this bandwidth.

You might want a bigger pipe for sev-
eral reasons. First, you should realize
that, even if you have a big pipe, the
service provider is only going to trans-
mit the active payload in the pipe. For
this reason, you may only have to pay
for the portion of the pipe you use.
Second, the extra bandwidth is almost
immediately available if you need
more capacity. Finally, the pipe can be
used for other services besides video,
such as voice and data. When talking
to your video service provider, you
may be surprised to hear that prices
have become very competitive over
the last several years.

It is also possible to order very big

40

IP pipes from a service provider. These
pipes are capable of handling video,
but there are severe limits on the abil-
ity of IP-based networks to carry real-
time video. Also, for some facilities, the
“last mile” problem still exists. That
is, the service provider’s central facil-
ity in town has plenty of bandwidth,
but getting a circuit from the central
facility to the broadcaster is an issue.
Watching the trends in bandwidth in
recent years, one can quickly conclude
that this problem has been overcome,
or will be overcome soon.

If bandwidth is no longer the major
stumbling block to using IT infrastruc-
ture for video, then why is it that this
technology has not become the norm
for our facilities? The reason is that
there are still infrastructure issues to be
resolved.

map this implied QoS onto the types
of pathological conditions that may
occur in digital transport networks,
especially IP networks, there is a strong
possibility that misunderstanding will
occur if the parties involved do not es-
tablish clear specifications for these
networks.

Regarding the challenge of carrying
real-time video over IP, IP is a
connectionless network-transport pro-
tocol built around an any-to-any envi-
ronment that does not require provi-
sioning of individual circuits to con-
nect each site on the network. IP net-
works — in particular [P network back-
bones — use two routing protocols to
enable the distribution of routes to all
routers connected to the network, or to
make them accessible through another
connected network. Interior-gateway

When moving material between two facilities, the

Infrastructure and QoS

What is infrastructure? Infrastructure
involves a broad range of topics, from
network monitoring and control to es-
tablishing appropriate service-level
agreements to identifying or develop-
ing IT protocols appropriate for use in
broadcast and post production.

Many television engineers operate on
the basis of “implied quality of service”
So even though QoS is not a term used
to specify analog television circuits, tele-
vision network engineers expect a cer-
tain level of performance, delay, jitter
and so on. They order the transmission
service that is most appropriate to the
case at hand and expect the appropriate
quality of service.

If the engineer is confronted with a
link that has a quality level below the
tolerated level (i.e., a link whose im-
plied QoS does not live up to his ex-
pectations), then serious repercussions
will result. As users move to new
technologies, especially technologies
employed within the Internet, they
bring with them this innate sense of
QoS. When television engineers or
computer network designers try to

broadcastengineering.com

protocols (IGP) such as the open-
shortest-path-first (OSPF) protocol
and the border-gateway protocol
(BGP) control how traffic flows from
end to end by distributing routes
within any particular backbone IP net-
work and, externally, to peer backbone
IP networks. If a link fails, traffic may
be forced to switch quickly from one
path to another, causing packet loss and
changing the packet delay.

Because IP networks handle traffic
on a per-packet basis, not a fixed-cell-
size basis, latency through any one
port can dramatically vary depend-
ing on the size of the packet, the link
and other traffic transiting the link.
In other words, the transmission de-
lay over a public IP network can
change dramatically from one packet
to the next.

Additionally, the automatic sched-
uling adaptation across the network
provided by ATM cell admission con-
trol (CAC) capability is not currently
available for IP-based networks. CAC
is a critical technology in ATM, and
is used to reserve bandwidth for sub-
sequent use.
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and rugged construction. Its compact size is
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too. The versatile 3500 series control systems
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To compound the complexity of pro-
viding the level of QoS required for
real-time video services, it is impossible
to monitor all of the traffic flows on a
backbone network. Traffic flows change
from minute to minute, and can sig-
nificantly shift in a matter of minutes.
For example, significant changes can be
seen during specialized, IP video
streaming events. Since IP networks are
dependent on each other, problems on
one backbone network can signifi-
cantly impact the routing on another.

Multi-protocol label switching
(MPLS) has been touted as the cure
for all of the current shortcomings of
[P-based backbone networks. It does
have several characteristics that can
provide a better mechanism for con-
trolling, routing and monitoring traf-
fic across a backbone network. But
MPLS requires modifications to exist-
ing routing protocols to provide traf-
fic engineering features (i.e. CAC-like

functionality), and equipment manu-
facturers are just now realizing that
they need to modify their products to
better support a broader range of QoS
offerings. MPLS and various protocol
enhancements are still being devel-
oped and have not yet been completely
standardized. However, several equip-
ment manufacturers have already
implemented proprietary MPLS and
traffic engineering methods, improv-
ing their equipment’s ability to
interoperate with other manufactur-
ers’ equipment,

[t appears that bandwidth will no
longer be the limiting factor in using
IT-based technology for video — if not
now, in the near future. File streaming
technology is well advanced and, with
some exceptions, can be used to move
video both locally and in the WAN en-
vironment. IP technology is ubiqui-
tous, and can be used for streaming in
the local environment, but with several

serious caveats. However, [P streaming
of real-time, high-quality video over
public networks faces serious chal-
lenges. These challenges exist because
of fundamental technology choices in
the IP protocols. Finally, the video user
must begin to understand QoS and to
think in these terms if he or she is to
make successful use of IT technology
for video.

It is worth mentioning that the Video
Services Forum has been especially ac-
tive in the area of IP for video. Recently,
the Forum submitted an informative pa-
per to the ITU in an attempt to raise IP
for video as an issue to the telecommu-
nications and computer industries. E

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

'One Less Thing To
Worry About . *
When On Air’
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Even if your grounding exceeds minimum
requirements, you could be in fcr some major
league problems. One New England TV station
lost $140,000 in equipment costs, plus untold
amounts in revenue, from lightning damage.

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

Strike one, you're out.

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

ycur grounding system to 1-5 ohm resistance,
as recommended by IEEE. Al a fraction of
what it would cost to repair and replace dam-
aged equipment, you can get a ccrrectly sized,
properly installed copper-based grounding i
system. It's what these two stations did. And
lightning hasn’t been a problem since.

Learn Fow to protect your station from striking
out — get our Power Quality CD-ROM
and case histories today. Call CDA at
888-480-4276. Or visit us at o
hitp://powerquality.copper.o:g.

’J.rL‘apper Development Association Inc.

260 Madison Avenue * New York, NY 10016




Selecting

lenses
BY GORDONTUBBS

hen the time comes to
choose a lens for
your broadcast or
pro video camera, it can be tempting to
look for a “magic bullet™: one piece of
glass that does everything you need and
nothing you don’t, all at the right price.

However, reality is rarely so stream-
lined — with the increasing sophisti-
cation of lenses comes a constantly wid-
ening range of choices and decisions.
Fortunately, if you do a little advance
research, lens selection can be an accu-
rate and efficient process that will have
a positive impact on the entire produc-
tion chain.

First, determine your budget. If you
only have a certain amount of dollars
to spend on your new lens, or it’s slated
for an under-$10,000 camera, the field
of appropriate choices will
narrow immediately. The

chable lens provides a flexible solution
for a switchable camera. The issue of
switchable lenses is a complex one, and
contacting a lens manufacturer can go a
long way towards simplifying it.

All told, there are three categories of

with an 8mm (16x8) wide angle isn’t
enough and more telephoto is your pri-
ority, portable zooms can come in sizes
ranging from 21x7.8 all the way to
40x14. Again, what’s right depends to-
tally on the application — sports and

When the time comes to choose a lens for your
broadcast or pro video camera, it can be tempting

s tolook for a “magic bullet”

portable lenses to choose from — stan-
dard focal length, telephoto focal length
and wide-angle focal length. It’s a cliché,
but “wide” and “economical” usually
don’t appear in the same sentence.
Widening a lens while keeping image
quality high is a more costly process,

good news is that the dra-
matic increase in quality and
features in pro video lenses
has created new options for
buyers on a tight budget.

Next ask yourself what the
lens will be used for: Will it be
for broadcast news, sports,
documentaries or something
else entirely?

Assuming quality and
specifications are the first
concern, start by examining
your HD needs. If you're cur-
rently shooting in SD but
expect to be using an HD
camera in the near future,
then HD lenses (which are also fully
compatible with SD cameras) should
receive serious consideration.

An important decision for SD shoot-
ers is whether or not to get a switchable
lens capable of shooting in both the 16:9
and 4:3 aspect ratios. If you're in the 4:3
world and 16:9 is on the horizon, a swit-
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When selecting lenses, broadcasters must make deci-
sions on features including switchability, telephoto
power and HD capability. Photo courtesy Canon.

but for situations like interviews or
documentaries, wide angle is often es-
sential. Going super wide in a 2/3” cam-
era, suchas a 4.5mm spec, isn’t possible
in pro video, but if the pro video
6.5mm spec works for you, then the lat-
ter may be a good compromise.

If a standard lens, say 16X telephoto

broadcastengineering.com

newsgathering will probably require
more telephoto power, while studio
newsroom use calls for less. In broad-
cast grade, the 2X extender is standard
onalllenses, but in pro video it becomes
an option worth some thought. If you're
only going to need more telephoto once
in a while, a front-mounted
teleconverter for an additional
1.5X focal length increase is a
less expensive option, but it
also adds weight.

Sometimes a lightweight
telephoto isn’t telephoto
enough, so bigger zoom
lenses must be considered.
These could range from 40X
portable (not hand-
holdable), all the way up to
the box-style 86X lens.

By going through the above
checklist and thinking about
budget, specifications, HD
and SD, switchability, and
telephoto and wide angle is-
sues, the lens selection process
can become much simpler. Once you
narrow the field from a possible 15 or
more lenses down to a more manage-
able two or three, you'll find the right
lens on your camera. BE

Gordon Tubbs is assistant director for
Canon Broadcast and Communications.
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Scopus Network Technologies
is proud to be chosen by Korea Telecom to provide
their end-to-end digital video platforms for 2002
FIFA's World Cup events in Korea

World Cup events will be transmitted live, worldwide, to billions of viewers.
Product quality and reliability of the Scopus product line,
Scopus’ flexibility of system design, professional services and on-site
support, are essential for the success of this project.

Scopus is bringing the world:

™ Live, simultaneous coverage of more than 10 sites See us at:
™ More than 200 digitally compressed TV channels
# Top-of-the-line, MPEG-2 DVB platforms ONm‘:gnBe

™ Complete system design & integration services parkdipe
booth No. 615

(5)scopus

www.scopususa.com, info@scopususa.com

Offices: USA - (858) 618-1600,
Brazil - (+55-12) 3923-9208, China - (+86-10) 6524-9705, India - (+91-79) 640-5374, Mexico - (+52-044) 1952-1396
Israel - (+972-3) 900-7777

Scopus. Broadening Your Scope.
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new broadcast and
production facility

The central master control at Cisco’s
facility, featuring PESA routing sys-
tems and Leitch distribution equip-
ment, is the glue of the system and
the room from which the central dis-
tribution originates.

BY MARK SIEGEL

1sco Systems has added a
broadcast and production
facility to its headquartersin

San Jose, CA. The facility, designated
as Building 8, is a completely new
structure built from the ground up. It
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includes a master control center, four
broadcast control rooms, four produc-
tion studios and several labs.

Cisco contracted Digital System
Technology (DST) as systems integra-
tor for the facility. DST provided Cisco
with a broad array of services for this
project, including design, consulting,

broadcastengineering.com

engineering, equipment provisioning,
integration and installation.

Cisco expects to use the facility to test
and demonstrate the capabilities of its
IP/TV Solution product line as well as
to conduct training, distance learning
and corporate communications. The
IP/TV Solution line uses multicast
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Performance
Power

Efficiency

Ask anyone and they'li tell you the same thing:

The K2 IOT sets the standard by which other 10Ts
are made. Why? It's simple. Years of experience
have produced the best IOT. Our unique, field-
proven design features simple, user-friendly tuning
right on the front of the subsystem. Engineered for
long life and broadcasting's highest efficiency, you
don't even have to disconnect the power or cooling
water to replace it. Sure we're an Emmy winner
for technical achievement. But we've kept our
focus on engineering the simplest and most reli-
able tools in the industry - so you can focus on the
more important things in life. Flug it in!

A Division of

CPI Wireless Solutions

301 Industrial Road

San Carlos, CA 94070

tel 650.592.1221

fax 650.592.9988
email.iot@eimac.cpii.com

www.@imac.com

.‘ e . ._:
wireless solutions

SO 9001 Certified . Made in USA



technology to de-
liver TV-quality live
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video programming such
as management broadcasts,

training programs, university
classes, business television and sat-
ellite programs to desktop PCs, class-
rooms and meeting rooms. This facil-
ity will allow Cisco to train clients,

1 ]
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Above: The server room, ad-
jacent to master control,
houses all equipment used
for encoding content to
stream to the Internet for
worldwide training purposes.

employees and customers
worldwide via multicast and
unicast streaming — a highly
cost-effective alternative to fly-
ing the trainees in to San Jose
from various countries.

The original completion tar-
get date of October 2001 was
extended through January
2002 following additional re-
quests by Cisco. DST’s job was
to keep up with cach extension
—on time and on budget. The flex-
ibility provided by both companies
allowed them to meet their goal of
opening a fully functioning facility in
early 2002.
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Cisco provided a preliminary equip-
ment list, which was somewhat altered
through discussions and evaluations
of the best choices for the facility. DST
made changes to the list and began the
process of bringing the facility to light.
DST pre-wired several of the equip-
ment racks at its Atlanta facility. These
consisted mainly of racks required for
the new facility’s central
control room, including
the signal routing and
patching equipmert.
The remaining racks, as
well as the majority of
the build, were done on
site at Cisco’s San Jose
headquarters.

The heart of the sys-
tem is the master con-
trol center, a 20’ by 20’
room housing 10 racks
of equipment that tie
the operational aspects

of the entire facility together. To en-
sure that all required equipment
could fit into the available space, DST
designed exceptionally high racks to
house the equipment.

broadcastengineering.com

Below: The master control quality as-
surance station is used for encoding to
all delivery systems, including fiber,
terrestrial and the Internet, as well as
sending material outside the facility.

The master control center’s core
equipment consists of PESA Tiger and
Cougar routing and switching sys-
tems, which address SDI and NTSC
video, plus AES and analog audio. All

electronics for the entire facility live in
this space. This includes all processors
for the various production switchers
found in all four broadcast control
rooms, plus a variety of Leitch distri-
bution equipment
and Tektronix test
and measurement
equipment.

The master control
center also houses
the videotape opera-
tions center, com-
plete with Sony
Betacam, Digital
Betacam, DVCam
and VHS systems.
An adjacent server
room houses all IP
products for corpo-
rate broadcasts and
distance learning
(the Cisco IP/TV
3425, 3424 and 3432
for multicast and
unicast streaming),
as well as the RTS
Adam intercom ma-
trix for facilitywide
communication.

The facility also
features four broad-
cast control rooms,
each with its own adjacent production
room. Control A, measuring 20° by 20’,
is the largest of the four control rooms.
Its adjacent 35’ by 45’ production room
is the largest of the four production
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Automation Systems Are Not Created Equal

Little Perk
that ships with

Every System

You have enough to worry about these days without
letting miscues, make-goods, down time, or opera-
tor errors disrupt your revenue stream.

As a pioneer in station automation, we've seen
it all. That's why we build the most stable, high
performance, real-time automation solutions in the
industry. For a start, we don’t use a general-purpose

operating system that tries to be everything to
everyone. Instead we use a robust, deterministic 0S
that knows a playout command when it sees one—
making it a top priority for your business.

So when it comes to keeping your operation
profitable, turn to the company that adds a great
deal to the process—peace of mind.

THOMSON Automation. Real time. All the time.

THOMSON i

BROADCAST SOLUTIONS

Thomson multimedia Broadcast Solutions
2255 N. Ontario Street, Suite 150, Burbank, €A 91504

Thomson takes the worry out of broadcast
automation. With high-performance systems,
and on-going support, you're assured of every
event happening when it's supposed to.

Tel: 1-800-962-4287 Fax: 1-818-729-7710 e-mail: broadcast-infe@thmulti.com
For more information and your nearest contact, please visit our wetsite: www,thomsonbroadcast.com




«Q,@‘(’* &.5:’ rooms. Control A

g\c%’vv is the facility’s pri-
a | room and
Q mary contro

&:) features a large Sony
cg’ DVS7150 production switcher

and associated production equip-
ment: a Pinnacle Systems
DVEXtreme digital effects system, a
Pinnacle Deko computer graphics
system, a Pinnacle Lightning still
store and a Crest audio console.

Over the duration of the project,
Control A proved to be among the
greatest challenges in regards to service-
ability — an issue that Cisco will face in
the future. Control A’s construction
made it necessary to install the racks
against a wall. This placement elimi-
nates rear access to the equipment and
all service must be handled from in
front of the racks.

The three remaining control rooms
employ most of the same equipment
as Control A, except for Ross 210D
production switchers. But, unlike
Control A, the layout of these three

(4

Control A, the largest of the four control rooms, fea-
tures a Sony DVS7150 production switcher, several
Pinnacle Systems’ products and a Crest audio mix-
ing board.

rooms allowed DST to provide rear
access to the racks, affording much
better serviceability in these rooms.
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The production rooms ad-
jacent to Control B, C and D are
roughly half the size of Control A’s
production room. Generally, all four
production rooms have similar
equipment: multi-camera setups fea-
turing Sony DXC-D35WT cameras
with Fujinon Ah18x9.7 standard-
definition lenses. The production
studios for Control C and D also
house Panasonic AWE600 robotic
cameras. For production communi-
cations, the entire facility features
numerous Sennheiser audio prod-
ucts, including EM 1046 and EM3032
rack-mount receivers, SK50 body-
pack transmitters and Evolution
wireless and microphone products.

The final leg of the integration pro-
cess included two labs for equipment
testing and training: one for the [P/
TV Solution line and one for Cisco’s
training development. DST providad
the infrastructures for these rooms.
DST installed a termination panel
that allows Cisco to move equipment
into these labs as
required. The labs
themselves connect
to various studios
and production
rooms to create
content, which is
recorded directly to
tape or distributed
via the Internet.

Power sources in-
clude a central three-
phase power system
that feeds all of the
technical spaces with
isolated grounding,
However, there is no
generator or central
UPS in this facility.
Several rooms fea-
ture dedicated local
UPSs, specifically
where servers and
computers require
protection.

DST put consider-
able effort into the
details of designing
opcration consoles. As with equipment
integration, the main challenge was to
install a large amount of material into
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Design team —

Dick White, project manager

Phil Popp, senior project engineer
Mickey Kroll, design engineer
Mike York, construction foreman

Equipment
list

PESA Tiger and Cougar

Sony DVS7150 production
switcher

Ross 210D production switchers
Pinnacle DVEXtreme

Pinnacle Deko

Pinnacle Lightning still store
Crest VX audio console

Sony DXC-D35WT cameras
Fujinon Ah18x9.7 SD lenses
Panasonic AWE600 robotic
cameras

Sennheiser SK50 transmitters
Leitch distribution equipment
Tektronix test and measurement
Sony Betacam, Digital Betacam,
DVCam and VHS systems

Cisco IP/TV 3425, 3424 and 3432 for
multicast and unicast streaming
RTS Adam intercom matrix

O T

a small amount of space while keeping
it accessible and usable. To ensure that
all necessary furniture fit properly,

some unusual console design was re-
quired. DST customized the furniture
to meet ergonomic and ADA require-
ments within the facility. Solutions
Custom Furniture of Santa Fe Springs,
CA, handled the assembly and instal-

lation of the furniture.

When Cisco is ready to expand, the
core of the system allows room for

growth, beginning with the PESA rout-
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