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Digital Audio Network Router

The Bridge Router can
hold all the electronics you'll
needfor a small console: 1710
cards, mix engines, and DSP
processors. Naturally it can
also have automatic fail-over
D8P and CPU cards to keep

you on-air. You can expand the
system with a simple cage-to-
cage interconnect.

It’s not just a Digital Console,
IT’s AN ENTIRE AuDIO INFRASTRUCTURE

YOuU CAN START with a simple AES router with analog and digital inputs and
outputs. From there you can add logic I/0 cards and scheduling software; you can
link multiple master bridge cages together to achieve thousands and thousands of
I/0 ports; you can create a custom system that includes multiple smaller remote
satellite cages— with everything interconnected via CATS or fiberoptic links.

BUT THAT’S JUST THE BEGINNING: you can also add mix engine cards, interface

to your automation system; you can choose from two different WHEATSTONE series
control surfaces (D-51 orD-9), each specially configured for production room, on-
air or remote truck applications. We also provide a full complement of Ethernet
protocol remote router control panels, as well as a complete family of plug-in
modules that interface the routing system to existing Wheatstone

TheD-Sis
Compact vet Powerful:
it can route, generate and monitor 51
surround signals and produce simultaneous 571 and
stereo master signals for your dual broadcast chain.

The console also provides extensive, rapid communication
paths throughout your entire Bridge system. Motorized
faders and control setting storage and recall make show-
to-show transitions fast, easy and accurate.

& Whecat tone

digital and analog standalone consoles.

Wheatstone Knows Live Audio. The D-51 is loaded with

MXMs, foldbacks, and clear easy-to-read displays. You'll have all

the power you need when the news breaks! Its intuitive layout
helps your operators work error-free, and it can handle and
generate allthe 5.1 content and simultaneous stereo
capability any large or medium market station could need.

the digital audio leaders

600 Industrial Drive, New Bern, North Carolina, USA 28562
tel 252-638-7000 / fax 252-635-4857 / sales @ wheatstone. com

www.wheatstone.com

=

= Made in USA Copyright © 2003 by Wheatstone Corporation



It's 5:37 pm with thunderstorms.
The transmitter needs to be checked.

And you're stuck in traffic. Have a nice day.

Isn't it time for remote, in-depth transmitter and transmitter facility analysis and management...anywhere, anytime...from Harris?

Tired of the personal sacrifices you make every time something’s not right at the transmitter? Tired
of watching your 50-hour week turn into 807

We understand. And we’ve got the solution: Harris Remote Management. Now, take
advantage of a fully integrated suite of remote tools that offer complete studio monitoring and
control, transmitter monitoring, and transmitter facility monitoring. With an unmatched history as
the technology leader for broadcast facility management, Harris provides the ultimate IP-driven
control and intelligence products, products you can integrate as separate components (with later
upgrades) or as complete solution. You'll enjoy web-based monitoring available through wireless
laptop, cell phone, and PDA. You'll be able to solve problems with your counterparts dozens...or
thousands of miles away. Best of all, you'll work more efficiently...and get your life back.

eCLi™, ReCon and HBM are three
seperate packages that work: great together.

eCLi~- Ttansmitter Remote Management:
Trarsmitter status control and monitoring with
trarsmitter signal performance monitoring.

ReCon - Facilities Remote Management:
Reracte cantrol power and Hexibility along
witn easeof installation anc’ use.

HBM - Network Remote Management:
Corsolidate expert manpoveel, Cut response
time and increase broadcas: system availability.

For more information about Harris Remote Management and ReCon, eCDi™ and HBM, contact your local District Sales Manager

or visit us online at www.broadcast.harris.com.

www.broadcast.harris.com

HARRIS
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The numbers are in.

In an industry where numbers mean everything, Avid has delivered
more all-digital, end-to-end news production systems than all of its
competitors combined. Avid helps broadcasters improve the number

that matters most — the bottom line.
Networks. Affiliates. Cable. Large, medium, and small markets.
Around the world, more and more broadcasiers are turning to

Avid for a competitive advantage through integrated media asset

management, editing, storage, and newsroom solutions.

Findout moreat www.avid.com/broadcast

make manage move | media~ w ;
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Top network executives give their views on the progress of
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By L.T Martin

A look at the tools and techniques used to produce an
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In our "get the news first...and faster" world, Panasonic's DVCPRO P2
Series provides the instant advantage, with no moving parts, no consumed
media and no need for digitization prior to editing. P2 solutions offer

low operating costs and seamlessly connect original-quality DVCPRO
data to laptop editors, servers and T media. Just what you'd expect from
DVCPRO. To find out how Panasonic can improve your news operation,
call 1-800-528-8601 or visit www.panasonic.com/p2

TR Panasonic ideas for life

© 2004 Panasonic Broadcast
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Name this
company

What former TV automa-
tion company went by a
name that rhymes with
bake and marketed a

product called ALS? Entry
mustinclude both
company and product
name. Correct entries will

be eligible for a drawing of
Broadcast Engineering - |
shirts. Enter by e-mail. Title
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12 Editorial and send it to:
bdick@primediabusiness.com.
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» High Definition.
Higher Standards.

Highest Performance.
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As hi-def takes over the field, one media company is prepared to exceed your needs. At [Aaxell,
we set a higher standard. Thus, each and every Maxell hi-def product, from D-5 to HD Cam, ncorporates
the most advanced technologies and manufacturing technigues to deliver the highest performance possible.

Ta earn more ahout Maxell Professional Media, call 800-533-2836 or visit www.maxell.com.
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There’s a purpose to our passion

At Thomson our passion is your product, whether it's sports,
news, live, or dramatic production. In fact, we're downright
fanatical about it. From engineering to field testing to support
we put the world’s best tools at your fingertips.

Our line of Grass Valley™ products is one of the most trusted in
broadcasting. And with good reason. With 19 technical Emmy®
awards, our worldwide research and development effort

is unparalleled. And we are constantly working directly with
customers to create features and products that meet their
current needs and grow with them in the future.

It's why you'll find us in some of the world’s largest multi-format
broadcast facilities. In fact, from major sporting championships
to high-profile commercials to the most glamorous award
ceremonies to all-digital newscasts seen by millions, the world’s
media leaders have chosen Grass Valley products from Thomson
because they won’t settle for less.

AL THOMSON BRAND

Setting standards on principle
Every HD product with our name on it adheres to a common
set of principles:

e It must suppart multiple formats, or be truly format and
resolution independant

e |t must be prepared for the future by being switchable,
configurable, or easily upgradeable

o |t must deliver superior quality images and/or sound

o It must be feature-rich and fully capable so as to exceed
the highest industry benchmarks

Step up and win

Wherever you are in your digital transition, we have the toals,
talent, and expertise to make it a smooth one. You can choose
an SD switcher, like the Kalypso™ Duo Video Production Center,
and upgrade it via software to HD whenever you're ready. Or
get your hands on a camera like the LDK 6000 mk It WorldCam
that lets you capture true progressive HD images, natively, in
multiple formats and frame rates, using three 9.2-million pixel
HD-DPM+" CCDs for the highest quality images available.

Media leaders worldwide are leveraging Grass Valley HD solutions
because they want to bring their “A” game. They know that if
they want to compete with the best content possible, it's
imperative to demand the best.
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Multi-format and future-proof

Our strategy is to develop products that can meet your SD
needs today, while protecting the path to your HD future.
Need proof? Just take a look at our products, which offer the
industry’s broadest support for true multi-format switchability
and future-proof designs. They include:

e Mew Kayak™ HD 1 M/E digital switcher

o Ilew Maestro™ next-generation SD/HD branding and
master-control system

e lew HD and SD additions to the Kameleon™ Media
Processing System modular product fine

« | DK 5000 camera, field upgradeable from SD to HD

« LDK 6000 mk Il WorldCam, a highly popular choice for
multi-format production

« PVS 3000 Profile® XP Media Platform SD/HD server

* Kalypso Video Production Center and XtenDD switcher lines

« Trinix™ SD/HD digital video router

e Concerto™ Series multi-format video and audio router

» Apex digital audic router, the highest density and most
reliable for large-scale infrastructures

The de facto standard
for mobile production
Today, our Grass Valley line of
products is emzarging as the de
facto standard for mobile prod-
uction. Over thz last year, mcre rhes pr g i
mobile production cOMPanies in - vew HD and SO Modules for the

the U.S. and Europe standardized <ameleon Media Processing System
on our equipment than any help you transistion your facility to HD.
other manufacturer. Some of

them include:
e Alfacam « National Mobile Television
* Cinevideogroep e NEP Supershooters
¢ Colorado Studios e New Century Productions
e Dome Preductions * Trio Video
e Media Mobil Gmbh e \isions

Committed to winning

After introducing more than 25 new products last year, you'd
think we'd call a time out. But we won't wait for the next big
thing. Not only are we committed to being at the forefront of
the industry, but we want to ensure that our customers can
rely on us to provide high-performance, cost-effective, scalable,
multi-format solutions.

Our goal is for you to win. And to win, you need a partner,

not just a technology company. Regardless of how you develop
or deliver your content, we have solutions that fit the way

you work.

And when you buy Grass Valley products, you get more than
world-renowned quality. You hire the most knowledgeable
support team in the industry—nhighly trained professionals
who can support you, from installing new equipment, training
your technicians or simply reducing long-term maintenance
costs. In other words, we're on your team.

To find out more, see us at www.thomsongrassvalley.com
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ou’ve heard the crying. Boo hoo, it’s tough
out there. We’re not making any money (or
not as much as we used to). Those mean
‘ol cable and satellite guys are taking our audience. They
don’teven pay us for our programming. Blah blah blah.
While I've talked as much as anyone about the prob-
lems broadcasters face, I recently had my spirits lifted
while attending the fourth Digital TV conference co-
sponsored by Broadcast Engineering magazine.

The conference focused on ways stations can become
competitive using some of the new digital technology
that’s available. During a breakfast seminar, three new
companies, all targeting the digital delivery of content
and data, presented some interesting new thoughts on
how stations can survive and prosper — i.e., make
money with DTV spectrum. However, to take advan-
tage of these solutions, stations have to re-examine
their business model.

All those of us old enough to remember the days of

black-and-white television have ever known is the broad-
cast model where stations use their one channel assign-
ment to transmit one program. Pretty boring if you think
about it, especially in light of what digital can do.

What if broadcasters gave up on the one-channel-
one-program model, and instead implemented a
wideband digital transmission model saying, “Here’s
my bit bucket, what do you want to transmit?” Now,
instead of each station attempting to fill all that bit
bucket, why not lease whatever bit-space isn’t needed
by the station to someone else? Let them fill it with
something that generates revenue and pay the station
for that access.

This service could offer regular broadcast TV, includ-
ing the local station’s SD and HD signals, plus 20 to 30
channels of cable and pay-per-view, subscription pro-
gramming and even Internet service. Assume this new
service was less expensive than cable or satellite. The
local station wouldn’t have to be involved in program
acquisition, rights, installation or subscriber billing.
All you'd have to do is become a digital pipe and col-
lect the checks. Interested?

It may sound too easy, but there’s already a service
on the air doing just this. It’s called US Digital TV and
it’s based in Salt Lake City.

For less than $20 per month, subscribers get broad-
cast SD and HD plus 25 other channels. The key to
getting this service off the ground was for the local
stations to cooperate by allowing a third party to use
their excess spectrum.

Does it work? You bet it works. And it’s only one of
the three business models proposed at the DTV con-
ference. Other proposals for similar digital broadcast-
friendly ventures were presented by All TV Connect
and Cache Networks.

These are only three of the new venture ideas floating
around out there. Many more are just getting off the
ground. Broadcasters have been dealt a winning hand
of digital cards. All we have to do is play them. BE

editorial director

Send comments to: e editor@primediabusiness.com ® www.broadcastengineering.com

12
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PRES STATION Miranda
MULTI-CHANNEL MASTER CONTROL SWITCHER H“"-ﬁ—-.__.___‘-{e*‘

HD/SD switching & branding. Made easy.

Miranda’s affordable PresStation panel really simplifies multi-channel
master control switching and channel branding.

Its easy to use interface provides instant access to advanced graphics
capabilities, including clip playout, dual 3D-DVEs, automated character
generation, and muiti-layer animation/clock insertion.

And PresStation’s powerful muliti-group audio mixing also simplifies 5.1 and
multi-lingual broadcasts.

So, if you're looking at new master control solutions, talk to Miranda.

Miranda Technologies
tel.: 973.683.0800 - ussales@miranda.com




HD bugs

In your January edito-
rial, you forgot to men-
tion that local stations
power down their digital
transmitter for a day or
two (with no explana-
tion) for maintenance or
to let someone else install
their digital antenna, etc.
Also, there is either a poor
guide to HD program-
ming, or none at all, es-
pecially on the PBS sta-
tion in Orlando, FL,
which is running the PBS
high-def feed part-time, separate
from their analog feed (when they
don’t have their hand out for money).

CHARLES E. THOMPSON

Audio rates, frequency change

Michael:

This one may be foolish, but I've
wondered if movies are slowed down
for viewing on TV, since the NTSC
field rate is 59.94 per second. I calcu-
late that this adds a few seconds per
hour of material. I know it’s only 0.1
of one percent, but would this be
enough to change, for example, the
pitch of music? Would someone with
perfect pitch notice the difference?
Or is some other compensation made
when telecining movies to video?

Another question, I understand that
they changed the scan rate from 15750
to 15734.25 to make the 227th and
228th harmonics of this frequency just
straddle the color subcarrier at
3.579545MHz. But what were the rea-
sons for locating the color subcarrier
at that frequency, rather than one that
would have allowed the horizontal
scan frequency to stay as it was?

Jay ScLar
WYCKOFF, NJ

14

Michael Robin responds:

Concerning the audio pitch change,
I don’t think any normal person would
notice or be annoyed by it!

Concerning the location of the
chrominance subcarrier, its fre-
quency must be a multiple of half the
horizontal scanning frequency to
achieve frequency division multi-
plexing with the luminance spec-
trum. So keeping the original hori-
zontal scanning frequency un-
changed, the audio carrier frequency
would have to be changed. This was
entirely possible and would have
worked quite well, but the FCC ob-
jected to this approach and now we
are stuck with the consequences. This
was one of the “wise” FCC decisions.

Qutsourcing
Dear Brad,

I was perplexed by your editorial
in the November 2003 issue. Since I
learned about Broadcast Engineering
in the mid-60s, I have looked to this
magazine for industry news and in-
sight into new technologies, and felt
it was geared to "in-the-trenches" en-
gineers. However, I read you to be
saying that there is no more use for
staff engineers. Maybe not even a
chief engineer in the long haul. And
maybe that is inevitable.

broadcastengineering.com

In my early days, at the local radio
station that I hung around until they
put me to work, the chief engineer
talked about how the management
sector desired to get to a point where
they could just call the local radio and
TV service shop (we still had those in
the 60s) when something went wrong.
I thought “never,” but his prophesy has
come true. Maybe it isn’t the local ser-
vice shop getting the business, but the
contract engineers, corporate engi-
neers and, as you suggest, the special-
ist companies.

What perplexed me was that, rather
than lamenting the coming end of
staff engineers, you seem to be encour-
aging it. At that point, I feel the need
for Broadcast Engineering will cease.
The base of readers will be so small
that advertisers will find other means
to influence those purchasing equip-
ment and services.

Mike DANIELs
WTVQ-TV/WTVQ-DT

Brad Dick, editorial director, responds:

Mike:

I recall the early days of TV automa-
tion. My fellow engineers complained
bitterly about the use of the new tech-
nology. But you know what? It came
anyway, and it made stations more ef-
ficient. The result was that those en-
gineers who saw the technological
change as an opportunity, rather than
a threat, got to keep their jobs.

Change is uncomfortable, some-
times in bitter ways. And complain-
ing won't change the inevitable. The
desire for increased efficiency drives
perhaps most business decisions in
some way. Today, that desire for im-
proved efficiency, better workflow if
you prefer, can be a factor in 90 per-
cent of the equipment-buying deci-
sions. We can either embrace change
or be run over by it. When is the last
time you saw a “TV repair shop™ BE

MARCH 2004




Innovated by Canon.

Customized by you.

PERSONALIZATION

Canon’s e-techrology lets you program
the digita. tools on our pcrtable IFxs
and HDxs lenses for a wide range of
situations, allowirg you pre-set zoom
and framing speeds, focus, movement
sensitivity, and many more benefits that
will enhace yaur producticn value.

INSTANT VIEW

m b [}'T,] "_I Memorized sttings of up to nine operator
[ LM ] [TrkJOFF

patterns are communicated instantly via
an LCD “window into the lens.” Data can
— e T '

atl ahtl el TR be transmitted from lens to lens.

mzIFRMT  (FORET

e P@L For a lens you can call your own, _
' request our FREE CD at
bctv@cusa.canon.com

e 'F and learn more about this

exciting technology. Visit us at NAB Booth, SU 9649

Maximize Your Camera’s Performance.

Find out more at canonbroadcast.com can 0“ KNOW HOW®

1-800-321-HDTV (Canada: 905-795-2012) Canon and Canon Know How ae registered trademaks of Canon Inc. ©2004 Canon USA, inc




bitcasting
BY CRAIG BIRKMAIER

~ n February, this column exam-
ined a hot new topic in the
broadcast industry: digital
workflow. That column touched upon
the history behind the development
of standards to manage digital assets
— not just the essence media (audio
and video streams) that we broadcast
today, but the metadata that is pro-
duced from the moment a program is
conceived to the moment that a ver-
sion of the final program is aired.

Multichannel

erates that operate the six largest
broadcast television networks.

We noted that this could be the year
of MXF (Material Exchange Format)
at NAB, as traditional video equip-
ment manufacturers announce plans
to use MXF to manage metadata from
acquisition to emission.

It seems only fitting that we segue
from this examination of what the
large media conglomerates are doing
to prepare for the future of digital tele-

The cable industry is drooling over the prospect of
challenging any FCC order that would require them

to carry multicasts.

We also touched on the development
of network operations centers for the
large multichannel “broadcasters” of
today: companies such as Turner
Broadcasting, Discovery Networks,
ESPN and a host of other cable net-
works, many of which are now owned
and operated by the media conglom-

vision, to an examination of the im-
plications their actions may have with
respect to the future of free-to-air lo-
cal broadcasting. Many industry lead-
ers and pundits now believe this fu-
ture will involve the delivery of mul-
tiple channels in each broadcaster’s
digital multiplex.
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Multiple channels and
still nothing to watch

Just weeks ago, when the decision
was made to link the subjects of digi-
tal asset management with multichan-
nel broadcasting through these col-
umns, the task looked manageable.
Then the dominos started falling.

It was expected that the FCC would
release its Further Notice of Proposed
Rulemaking on Cable Carriage of
DTV broadcasts by the end of Janu-
ary. The original order only requires
cable companies to carry the primary
video from a broadcaster. The cable
industry is drooling over the prospect
of challenging any FCC order that
would require them to carry
multicasts. This would provide an op-
portunity to mount a new challenge
to existing must-carry and retransmis-
sion consent regulations; regulations
that were nearly overturned by the
Supreme Court when they were chal-
lenged in the mid-90s.

Broadcasters continue to push for
carriage of the entire digital multiplex,
and have been telling the FCC and
Congress that they would develop new
channels to fill these multiplexes. Pro-
posals include weather channels, news
channels and maybe even a few slots
for public affairs.

What is not clear is who is going to
watch these channels, and how broad-
casters can turn a profit programming
them. The OTA audience is too small
to make this strategy viable; cable car-
riage is critical. But the multichannel
services already offer many similar
channels; they sec no legitimate rea-
son to give broadcasters more real es-
tate on their systems. What broadcast-
ers would like is to carry the channels
now carried by cable, but this opens a
huge can of worms in terms of who
has the right to carry what and the

MARCH 2004
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The portable DVM 400

High performance and flexibility for MPEG2
transport stream analysis.

The new DVM family of MPEG 2 instru- So don't spend time puzzling over your
ments lets you know exactly what's going MPEG2Z transport streams. Ask us about
on, with powerful analysis capabilities. the DVM family — with the performance
It gives you: you need, and the scalability you've

. L been looking for.
- Real-time monitoring

- In-depth analysis
- Networkability (SNMP)
- Scalability up to 20 signals

It's also a very flexible family that lets
you get the configuratien you need,
and then add to it as your needs grow.

We even offer a portable version. A s
.

The DVM 100/120 monitoring system

The single/dual-stream DVM 50

ROHDE&SCHWARZ

8661-A Robert Fulton Drive Columbia, Maryland 21046 « 1-883-TEST-RSA « www.rohde-schwarz.com




EEYOND THE HEADLINES

right to insert local commercials into
these channels.

For the moment it appears that the
FCC has tabled any action on this sub-
ject, lacking a consensus on how to
move forward.

Local broadcast affiliates have little
leverage in their attempts to balance
their power against the media con-
glomerates, other than their tradi-

pire with the largest provider of multi-
channel DBS services, not just in the
United States, but also in Europe, South
America, Asia and Australia.

The handwriting is on the wall. The
media conglomerates do not need lo-
cal affiliates; what they want are the
revenues that local broadcasters con-
trol today. If they cannot get there by
squeezing affiliates and pressuring the

Where would broadcasters be if the broadcast

netwnrks decided to take their content dlrectlg to

cable and DBS?

tional role as the local gatekeepers.

Where would broadcasters be if the
broadcast networks decided to take
their content directly to cable and
DBS? You may find out sooner than
you would like ...

As this is being written, Comcast has
announced its intention to merge with
Disney. If approved, this deal would cre-
ate the world’s largest media company
and deliver one of the four major broad-
cast networks into the hands of the larg-
est multichannel cable television pro-
vider in the United States. This just af-
ter the government approved the
merger of Newscorp with DirecTV,
combining the FOX programming em-

politicians to raise the ownership caps,
they can just take their content to cable
and DBS and ...

Local broadcasters certainly do not
want to go there. But can they con-
vince the politicians to prevent this
from happening?

Free TV?

Meanwhile, developments in multi-
channel broadcasting in Great Britain
and Germany have attracted the atten-
tion of politicians here in the United
States. Analog broadcasts in the region
surrounding Berlin have been shut
down. In their place, the public can
buy an inexpensive DVB set-top box

that can receive about 30 advertiser-
supported channels in the clear. In the
UK, Freeview now has more than two
million “subscribers,” again with
about 30 channels delivered in the
clear. The annual TV receiver license
fee in the UK helps to pay for this ser-
vice now that the BBC is one of its
main stakeholders.

Some of our representatives are cu-
rious as to how all of this is possible,
and if any of the things happening in
Europe could be adapted here to get
the DTV transition moving.

They may have an opportunity to
learn firsthand why the U.S. DTV sys-
tem is ill-equipped to provide a com-
petitive multichannel service. Late last
year, USDTV announced the availabil-
ity of a multichannel subscription
package in Salt Lake City. The service
will offer about 20 channels, includ-
ing all local digital broadcasts and a
number of cable networks. The capac-
ity to deliver the cable networks is be-
ing provided by several broadcasters
in Salt Lake City. The service will cost
$19.95 per month.

A receiver will cost $95 with a one-year
service agreement; an additional re-
ceiver will cost $49.95 and will add an-
other $4.95 per month in subscription
fees. The HD-capable ATSC receivers are
being sold at several retail locations in

HPOVC
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Multiple Orders...

In 2003 Euphonix received moare than seven multiple arders for
its Max Air and System 5-B digital audio mixing consoles. These
orders illustrate growing market acceptance of Euphonix’s latest
digital audio broadcast console Max Air, and continued customer
satisfaction of the highly regarded, System 5-B.

Examples of recent multiple sales of Max Air have included

{3) Max Air consales to CNN in New Yark, {2) Max Air consoles
to CNN in Atlanta, {2) Max Air consoles to Tribune Studios

in Los Angeles and (3} Max Air consoles to WIPR in San Juan,
Puerto Rico.

Multiple sales of System 5-B consoles have included (3} System 5
consoles to Western Mobile Television, (2} System 5 consoles to
NBC for The Tonight Show in Los Angeles, and {2} System 5-B's
to CBC in Canada.

SYSTEM:;B

is Euphonix’s
top of the line
digital audio broadcast
mixing system designed
for larger installations.
k\n.\:s System 5-B has 8 knobs per
channel, hi-res stereo meters
next to each fader and a color TFT
screen at the top of each channel
showing routing, metering and panning graphs. The system can
be expanded with over 300 channels and is fitted with full
dynamic automation for live/post applications.

Three Euphonix System 5
Digital Audio Mixing
Consoles for NBC Burbank

NBC Studios now has three Euphonix all digital mixing consoles at
their Burbank studios. Two of the three Euphanix System 5 digital
mixing consoles are located in NBC's Studio 3, joining an existing
Euphonix CS30008 broadcast production console. All three are used
for The Tonight Show with Jay Leno, which airs nightly on NBC.

KNBC's local news studio upgraded to a System 5-B at the end of
2003 to handle the increased audio complexity of their daily news
broadcasts. Telemundo KVEA moved their System 5-B console onto
the NBC lot. The console is used in the production of Spanish
language programming.

CBC Radio Buys a
Second Euphonix
System 5-B After
Going Live with
Their First

The Canadian Broadcasting Corporation (CBC) Radio, Canada's
national public broadcaster has again selected Euphonix’s System
5-B digital audio console. The decision to purchase a second
cansole came shortly an the heels of the first, which they use for
production work in their world class Toronto Radio Drama studio.

Radio Network Operations Manager, John McCarthy explained,
“The new System 5-B will be put to heavy use over the next
several years to satisfy the demand for our new fully digital
remote recording truck. We made the decision to purchase the
first Euphonix System 5 due to its powerful and intuitive control
surface.” McCarthy continued, “We ordered a second System 5-B
after discovering how easy the console is to use and understand,
and our engineers love the sound.”

Max

Max Air is a
compact and cost
effective on-air digital
audio mixing solution.
Max Air has 96 channels

24 mix busses, 16 aux sends
and 24 mix minus/clean feeds plus a dedicated mix minus bus with
N-1 feeds from each channel. Each channel strip includes 4 knobs,
with a central assignable Superchannel. Max Air has been
designed to be fast, easy to learn and use, with a highly intuitive
touch screen display for master functions.

Both systems make use of the same rugged routing, DSP and 1/0
hardware, and both have comprehensive redundancy packages
designed for reliable on-air operation. Each console is fully 5.1
surround capable.



Puerto Rico’s Tu Universo
Television Orders Three
Euphonix Max Air Consoles

Tu Universo Television (TUTV), a PBS station in Puerto Rico,

is upgrading its main broadcast and production facilities with

three Euphonix Max Air consoles. They will be installed in the
summer of 2004 in TUTV studios in San Juan. TUTV is planning
to use the systems for all its productions and news.

Director of Engineering, Jorge Gonzalez explained what made
TUTV purchase not one but three Euphonix Max Air consoles,
“The Euphonix Max Air digital console was evaluated as part
of a public bid. What distinguished Max Air from the rest of
the consoles was its advanced design, reliability and value.
Ergonomically, it was created for fast access and control.
System and power supply redundancy made us feel comfortable
in critical live on-air situations. And lastly, Max Air is not only
high performing but also cost-effective.”

Austin’s KVUE Installs Max
Air Digital Audio Console

KVUE in Austin Texas recently
completed the installation of a 96-
channel Max Air digital audio mixing
console as part of their upgrade to an
all-digital station. With Daybreak,

a two-hour morning show, and four
separate newscasts each day, the
station needed a flexible conscle that
was able to switch quickly between
broadcasts. Assistant Chief Engineer, Ernie Saldafia commented,
“Max Air covered all of our requirements including additional
channels. The console is all-digital and opens up the possibility
of incorporating surround elements into our local shows—it will
make a big difference to our broadcasts. It also makes it easier
for us to handle ABC's surround content.”

Max Air Training
& Overview DVD

Hot off the press is
a Euphonix DVD that
takes a close look at the
Max Air all-digital broadcast
console. The DVD includes
a 15 minute video guided
tour of the Max Air system
covering all the main features.
Also included is an operational
tutorial, which can be used
as a hands-on introduction to
e working with Max Air, as well
as a reference for those already
familiar with the console.

By
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WCPO Cincinnati Orders a
Second Euphonix System 5-B

WCPQ-TVY in Cincinnati Ohio, an
ABC-affiliate station, owned by E.W.
Scripps, has purchased their second
Euphonix System 5-B digital broadcast
console in less than two years.

Director of Engineering, Joe Martinelli
explains, “We have always been very
impressed with the 32 fader System 5-B that we purchased nearly
two years ago. We've really appreciated the dependability of the
console, as well as the great customer support from Euphonix.”

The newly purchased 24 fader System 5-B, will be used in the
studio’s Production Studio B for broadcasting popular programs
such as Sports of all Sorts, Around the House, and Hot Seat.

KUTV Installs Max Air After
Euphonix
Broadcast
Tour Demo

KUTV2, the station Utah Broadcasters Association named the best
newscast in the market and Utah's most watched TV station, has

recently installed a Euphonix Max Air console. The CBS Television
Network decided to purchase the console after an on-site station
visit by the Euphonix Max Air Broadcast Tour.

KUTV's Chief Engineer, Kipp Greene, remarked, "We were looking
for a full-featured digital console that was reliable and affordable.
It was great to have the Max Air Broadcast Tour come to our
station. The Tour made it very easy for us to demo Max Air and
conclude that the console me: our needs in both operational
efficiency and cost-effectiveness. We are very pleased with the
performance and the excellent support we get from Euphonix.”

Learn More At:

System 5-B & Max Air
Guided Tour Booklets

groadcast E1tal Audio For Broadcast
Two recently g A
. ot
published 53 Max
36 page curded OV Guided Tour

high resolution
pdf documents
take an in-depth
look at these

iy

popular and E

powerful on-air ———

audio mixing et atestess
systems. Go to the — -

broadcast section of |
the Euphonix Web site
and then to the Max Air or System 5-B pages.



Let Us
Come to You...

Make sure you don't miss your
chance to 'Take it to the Max' with
the latest digital audio console,
Max Air. See our US Max Air
Broadcast Tour dates for the

days we will be in your area.

If your station is located in one

of the cities and you would like
the Tour to stop by your facility,
please contact our Euphonix Sales
Coordinator: Jonathan McDonell at
{(650) 846-1114 [jmcdonell@euphonix.com].

The Euphonix Max Air US Broadcast Tour demonstration
vehicle will come directly to your station.

This specially commissioned truck is outfitted with a 96 channel
Max Air mixing system and is set-up to simulate a local TV
station digital audio control room with playback of 48 channels
of digital audio and 8 video streams, which includes program,
preview and 6 camera/0B sources.

About Euphonix

Euphonix is a leading manufacturer of large format digital
audio mixing consoles, converters and routers for live
broadcast applications. This year Euphonix celebrates 16
years of success and innovation in the
professional audio industry. Founded
in 1988 in the Silicon Valley, Euphonix
has satisfied more large format
digital console users worldwide
than any other manufacturer.

The Euphonix broadcast product
line includes the all-digital System 5-B
mixing console, which has been shipping
for over four years, and the powerful new Max
Air mixing system designed to make the transition to digital
affordable for all stations.

Euphonix maintains direct sales and service facilities around
the world together with an extensive network of distributors.

With over 150 audio mixing systems installed in on-air TV
broadcast facilities, Euphonix has a strong and loyal client
base including ABC & Seven Network Australia, Canal +
France, CCTV China, CBC Canada, NHK Japan, Television

New Zealand, and in the US, CNN, Harpo {Oprah), In Touch
Ministries, KCBS, KUTV (CBS), National Mobile Television,
NBC Network News, NBC {Tonight Show), Paramount Pictures,
Telemundo, Tribune Broadcasting, TUTV Puerto Rico,

WCPO (ABC), WEDU (PBS), Westwood One, and WFLD {Fox).
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Mon Mar01  Fri Mar19  San Francisco Bay Area, CA
Mon Mar 22 FriMar26  Salem, Portland, OR

Mon Mar29  Fri Apr 02 Seattle, WA, Vancouver, BC
Mon Apr05  Fri Apr 09 Caldwell, Nampa, Boise, MT
Mon Apr 12 Tue Apr13  Henderson, Las Vegas, NV

Wed April 14 - Sat April 17 Visit Euphonix at the PBS Canference in Las Vegas
Man April 19 - Thu April 22 Visit Euphonix at NAB 2004, Booth #N3616, Las Vega:

Fri Apr 23 Fri Apr 23 Las Vegas, NV

Mon Apr 26 Fri Apr 30 Provo, Salt Lake City, UT

Mon May 03  Fri May07  Pocatello, Idaho Falls, Helena, MT
Mon May 10 Fri May 14 Butte, Bozeman, Billings, MT

Mon May 17 Fri May 21 Casper, Cheyenne, WY

Mon May 24 FriMay 28 Denver, Colorade Springs, CO

Mon May 31 Fri Jun 04 Lincoln, Omaha, NE

MonJun07  FriJun 11 Des Moines, IA, Milwaukee, Wi
Mon Jun 14 FriJun 18 Chicago, IL, Indianapolis, IN

Mon Jun 21 Fridun 25  Cincinnati, Columbus, Cleveland, OH
Mon Jun 28  Fri Jul 02 Buffalo, NY, Toronto, Canada

Mon Jul 05 Fri Jul 09 Rodchester, Syracuse, NY

Mon Jul 12 Fri Jul 16 Boston, MA

Mon Jul 19 Fri Jul 23 Portiand, ME, Providence, R, Hartford, CT
Mon Jul 26 Fri Jul 30 New York, NY, Newark, NJ

Mon Aug 02  FriAug 06  Philadelphia, PA, Wilmington, DE
Mon Aug 09  FriAug 13 Baltimore, MD, Washington D.C.
Mon Aug 16 Fri Aug 20  Richmond, Norfolk, VA

Mon Aug 23 Fri Aug 27 Burham, Raleigh, NC

For the most up-to-date tour news and international tour listings,
please see our Web site at: www,euphonix.com/tour/

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

Accom - Abekas® 6000 Video Production Server
Miranda - Kaleido-K2 Moniter Wall Precessor
Pioneer - PDP-433CMX 43° plasma display

360 Systems  Clear-Com DK-Audio America
Dolby Laboratories Genelec NVISION TC Electronic
TerraSonde Wohler Technologies

Headquarters:
Palo Atto, CA, USA (650) 855-0400
{Pacrim Sales Distribution, Tech Support, Manufacturing, and R&D)

Local Sales & Support Centers:

West USA & S. America - Los Angeles, CA, USA (818} 766-1666
South & Central USA - Nashville, TN, USA (615) 327-2933
North East USA - New York, NY, USA (212} 889-6869
Europe - London, UK +44 {0)20 7267-1226
Japan - Tokyo, Japan +81 (0)3 3288-4423

©2004 Euphanix, Inc. Al rights reserved. Max Air, System 5, StudioBub, PatchNet and SnapShot Recall are trademarks of Euphonix Inc. « 220 Portage Avenue * Palo Alte. CA 94306 « Phone: (650) 855-0400 « Fax: {650) 855-0410



‘Web links

| USDTV multichannel subscription service
www.usdtv.com
Webware: Content Management 101
www.webwarecorp.com/about_us_content_management.htm/
PDF versions of related DTV articles and papers by the author:
“Limited Vision: The Techno-Political War to Control the Future of
Digital Mass Media,” ACM Networker - June 1997 and
“A Visual Compositing Syntax for Ancillary Data Broadcasting,” paper
presented at the 31st SMPTE Advanced Motion tmaging Conference,

February 1997
www.pcube.com/dtv.htm!

|

Salt Lake City, including Wal-Mart.
Hisense Company of China has in-
vested $75 million in USDTYV to sub-
sidize the $150 cost of the HD capable
set-top boxes it will build for USDTV.
The cable channels will be encrypted so
that they can only be viewed on autho-
rized USDTV receivers.

Could this be a viable business model
for broadcasters in the United States?

The original On Digital service in the
UK required a similar monthly sub-
scription fee for a similar number of
channels. It could not compete effec-
tively against BskyB, the Newscorp DBS
service for the UK.

Then there is the issue of service re-
liability. USDTV has carefully chosen
its test markets. Las Vegas and Phoe-
nix are on their list of cities to serve

next. All of these markets have virtu-
ally ideal transmission characteristics
for the ATSC standard; all of the trans-
mitters used tor the service are co-lo-
cated on mountains above the city.
Multipath issues should not be a ma-
jor factor in these markets.

From here, it looks like the USDTV
offering may be overpriced for what
is offered, and the need to put up an-
tennas may be a significant barrier to
consumer adoption.

What broadcasters need is a reliable
system to deliver a basic cable/DBS
equivalent. A limited channel offer-
ing could work 1f it is free, but a
monthly fee will be difficult to jus-
tify unless the service offers a com-
petitive channel lineup.

In order to compete, broadcasters will
need to develop a new business model;
create a reliable delivery infrastructure
that is easy to receive — preferably by
both fixed and mobile/portable receiv-

The Right Stuff. The Right Price.
360 Systems’ Image Server 2000

Nt £
%D%’ "1 uastSt

WHEN THE VIDEO SERVER

it seems there’s always an
Elephant in the room: You know

ever before, but truth is, 90’s-era
servers can't make the change.
Which is why 360 Systems’ Image

thing but the elephant-size price.

The Image Server 2000 is perfect
for tape replacement, satellite
ingest, graphics & animations,

2004 by 360 Systems. Add $2,000 for 100 hours of storage.

MARCH 2004

SALES GUY COMES CALLING,

storage should cost less now than

Server employs a smart, next-gen-
eration design that delivers every-

Rvin 2000

or as a full-time play-to-air server.
Of course it's fully compatible with
most automation systems and
desk-top cont-ollers. Using FTP,
you'll be able to move program
content over Gigabit Ethernet, and
share files with other MXF enabled
products.

For just $10,00), the Image Server
2000 delivers tiree video channels,
impeccable images, great specs, and
it also makes excellent business
sense. Isn't it time to rethink what
you're paying for video storage?

broadcastengineering.com

Check out the image Server 2000
at www.360 systems.com, and
download the new user manual
while you're there. Or call us
direct to arrange a demonstration

at your place.

BRCADCAST

On Air Coust-to-Coast
Tel: {818) 391-0360
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ers; create a customer-support infra-
structure to handle installations, service
and billing; and figure out how to ne-
gotiate with the media conglomerates
to carry the same channels as the ser-
vices they are competing with.

Needless to say, this is a daunting
task, one that would require funda-
mental changes in the existing regu-
latory infrastructure and laws regard-
ing terrestrial broadcasting.

And there is one more thing. Broad-
casters will need a viable platform to
support the service: a platform that
equals or leapfrogs those now being
deployed by cable and DBS. This
means advanced features such as a
PVR for local caching; the ability to
tie to another network for a
backchannel (preferably the Internet);
the ability to integrate multiple me-
dia for on-screen navigation and new
services; and a real security system —
no broadcast flag waving here.

Attitude adjustment

It looks like broadcasters have a lot
to look forward to at this year’s NAB.
In addition to looking at the latest and
greatest in broadcast gear, it might be
a good idea to look at the business
model for digital TV, with an eye for
reinvigorating the broadcast business.

As noted last month, MXF is going to
be a big buzz word at NAB. The Pro
MPEG Forum will be hosting MXF
University sessions during NAB, and
digital workflow will be the buzz on the
show floor. Take a look at MXF and all
of the technology bubbling up from the
Internet. This is where the innovations
that can save local broadcasting are be-
ing developed.

operations center than today’s facilities.
And this is just the beginning — the
next step will be to localize and per-
sonalize media experiences for the
viewers in your market.

There are two keys to unlocking the
potential of digital broadcasting:

* Local caching — think of thisas a
server that you can control
when the viewer is tuned to
your content. You can in-
struct that server to insert

»
+

0

&, ' This area is being used to rasterize

captions for the main program

composite them in the receiver.

The revolution in nonlinear video ed-
iting tools has also barely begun. Al-
most all of them still produce a linear
program output. In the future this is
likely to change in two important ways:

* These systems will begin to take ad-
vantage of the ability to access all me-

This area is being used to rasterize
captions for the main program,

1t could also be used to present data
about the program and commercial tags.

This area is being used to rasterize
captions for the main program.

R could also be wied to present data
about the program and commerclal tags.

It could also be used to present data

about the program and cor.

Forward-thinking broadcasters
might bring their viewers a per-
sonalized media experience by
using local stream and object
composition to provide support
for enhanced features includ-
ing interactive applications. As
illustrated here, objects sent to
the memory buffers in the re-
ceiver {top), could be composed
for screens with different as-
pect ratios and resolution ca-
pabilities (center and bottom/.

an ad that has been downloaded —
perhaps during off-peak hours — just
as you instruct a server in the station
to insert your ads today.

* Local media composition — think
of this as your master control switcher
in the receiver. This is not a revolu-

Managing your digital assets properly
Is the gateway to survival in the

Open your mind to new possibilities.
Managing your digital assets properly
is the gateway to survival in the emerg-
ing digital world. Chances are good that
the broadcast station of the future will
look more like a multichannel network

24

tionary idea. Web pages are composed
from media objects on PCs today; ob-
jects that can include audio and video
streams, text, graphics, still images, etc.
MPEG-4 provides a complete archi-
tecture to deliver media objects and

broadcastengineering.com

This arexighe
captions for thes AND?

1t could also be uSEIID paa T
about the program and Yommercial tags.

dia files randomly to create branching
and interactive programs; programs
that will use metadata extensively to en-
hance the viewing experience.

* In time, the output of these sys-
tems will be metadata wrapped
around the objects (files) that are used
in the final composition. The actual
composition process may take place in
the network operations center using
a metadata recipe to create each dif-
ferent version of the program or, the
objects and the metadata will be de-
livered to the point of consumption,
where they can be filtered to create a
version that is localized to a sub-mar-
ket and rendered to take full advan-
tage of the capabilities and resolution
of the receiver/display.

MARCH 2004




The clear presence
in broadcast

DPA 4071

Speech clarity,
presence and definition

The DPA 4071 Miniature Microphone: i

DPA"
74///1\\\§

MI CROPHONES

For more information call 1.866.DPA.MICS or visit www.dpamicrophones.com.
DPA Microphones, Inc. info-usa@dpamicrophones.com ) A

T ENT



Broadcasters think in terms of de- cache, with instructions on when they
livering a linear program stream with ~ can be inserted into the program
the same ads for everyone in the mar-  streams that the station is broadcasting,
ket. Multichannel broadcasts are  They will think in terms of zoned ad-
merely an extension of this model. The  vertising — broadcasting several differ-
broadcasters who survive the digital ent ads simultaneously and having the
transition will be the ones who change  receiver select the ad that is targeted to
the model. They'll thinkin termsof up-  the zone where that receiver is located.
loading targeted ads to a viewer’s local ~ They will think in terms of delivering

The Direct-Access Console

17}
Instant access is essential in live situations. This is ]
exactly what the unique AURUS Direct-Access con- (7"
cept provides. Developed from scratch, the AURUS :
Digital Audio Mixing System sets new standards in
th2 high-end digital audio market.

Features: Industriegebiet See

0-96155 Buttenheim
* Totally new design Phone: +49 9545 440-0
* Perfect for live and production applications Fax:  +49 9545 440-333

sales@stagetec.com

+ Instant control access via unique dual concentric www.stagetec.com

encoders in the channel strip
+ Up to 96 channel strips and 300 audio channels

+ Patented 28-bit TrueMatch converters ) g
* NEXUS STAR-based I
+ Compact, portable, and silent - fan free 2

SALZBRENNER

STAGETEC
MEDIAGROUP
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programs to local cache, and giving
viewersthe option of viewing the pro-
gram with the commercials as aired (if
the viewer does not skip the ads), or
without ads, after the viewer watches a
few targeted ads from local advertisers
who are willing to sponsor the show.
Instead of 12 to 15 minutes per hour of
ads, the viewer might only see one to
two minutes. The cost of these targeted
ads could generate far more revenue
than the untargeted advertisements.

They will think in terms of deliver-
ing navigable experiences to local
cache. For example, a documentary
that can be consumed in a nonlinear
fashion, complete with ads that you
can navigate through voluntarily.

They will think in terms of clicking
through from a broadcast to get more
information from another network,
such as the Internet. The viewer will
expect that the linear broadcast will
continue to be cached, so that they can
pick up where they left off, before they
decided to get more information be-
cause of an advertisement.

These broadcasters will think in terms
of delivering bits instead of paper. For
example, a navigable newspaper that
may include video clips to support the
story. A directory service that is con-
stantly updated, not printed once each
year; directories that are cached locally
so that they can be accessed from any
TV or computer in the home.

And they will look at all of these ser-
vices as incremental revenue streams.

[t is growing increasingly obvious
that multichannel programming will
be one component of the next busi-
ness model for digital terrestrial
broadcasting in the United States. Be-
fore this can happen, however, broad-
casters must consider what it will take
to compete in the competitive multi-
channel television business, and to
overhaul the archaic regulatory infra-
structure of broadcasting.

Craig Birkmaier is a technology consuitant
at Pcube Labs, and he hosts and moder-
ates the OpenDTV Forum.

Send questions and comments to:
chirkmaier@primediabusiness.com
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Features vary with model.

HA18x7.6ERM/ERD
High Definition

A18x7.6ERM/ERD
Standard Definition

HAs18x7.6BMD
Motor Drive

ONLY FROM FUJINON!

« 18X Standard Zoom Range
« Longest and Widest Standard Lens

» DigiPower Servo
« User-Programmable Functions
+ Remote Control

Broadcast and Communications Products Division

FUJINON INC. 10 High Point Dr., Wayne, NJ 07478-7434 Phone: (373) 333-5600, FAX: [973) 633-5216
FUJI PHOTO OPTICAL CO., LTD. 1-324 Uetake, Pita-Ku, Saitama City, Satama 331-9624 Japan Phone: 81-48-668-2152




New

requirements for 2004

BY HARRY C. MARTIN

i

he commission is reminding
video programming dis-
tributors that the closed
captioning benchmarks for new En-
glish and Spanish non-exempt video
programming took effect on Jan. 1,
2004, and will remain in effect until
Dec. 31, 2005. “New” programming
is defined as analog video program-
ming that was first published or ex-
hibited o1 or after Jan. 1, 1998, or digi-
tal video programming first pub-
lished or exhibited on or after Jan. 1,
2002. The benchmarks apply to ana-
log and digital new programming.

With regard to new non-exempt En-
glish-language programming, a video
distributor shall provide at least 1350
hours of captioned video program-
ming per channel, per quarter. If the
programmer has fewer than 1350
hours of new non-exempt English-
language programming, then all of its
English-language programming must
be captioned.

With regard to new non-exempt
Spanish-language programming, 900

Dateline

hours of programming must be closed
captioned per channel, per quarter.
This benchmark increases the require-
ment from 450 hours. The benchmark
for 100 percent captioning of new non-
exempt Spanish-language program-
ming is not until Jan. 1, 2010, so there
will be another partial increase in this
requirement on Jan. 1, 2006. These
closed captioning requirements are
separate from programmers’ obliga-
tions to make emergency information
accessible to persons with vision and
hearing disabilities.

FTC gives warning on
weight-loss products

Obesity is an epidemic in America,
and so are false advertisements for
weight-loss products that promise lots
of gain without much pain, says the
Federal Trade Commission (FTC).
The FTC wants broadcasters and other
media outlets to screen out commer-
cials for slim-down products that
make claims they can’t possibly deliver.

The FTC recommends that broad-

Television stations in D.C., Maryland, Virginia and West Virginia must

begin their pre-filing renewal announcements on April 1, 2004, in prepara-
tion for renewal application filing on June 1, 2004. Ownership reports :
without filing fees must be filed with 2004 renewals. Other television
stations renewal application filing dates in 2004 are:

Station location

Renewal filing date

North Carolina, South Carolina
Florida, Puerto Rico, Virgin Islands
Alabama, Georgia

Also on April 1, stations in Delaware, Indiana, Kentucky, Maryland,
Pennsylvania, Tennessee, Texas, Virginia and West Virginia must place

Aug. 1
Oct. 1
Dec. 1

their annual EEO reports in their public files.
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casters “red flag” advertisements for
non-prescription drugs, skin patches,
dietary supplements, creams, or other
products that are worn on the body or
rubbed into the skin if they claim that
the product in question can do any of
the following things: cause weight loss
of two pounds or more a week for a
month or more without dieting or ex-
ercise; cause substantial weight loss no
matter what or how much the con-
sumer eats; cause permanent weight
loss (even when the consumer stops
using the product); block the absorp-
tion of fat or calories to enable con-
sumers to lose substantial weight; safely
enable consumers to lose more than
three pounds per weck for more than
four weeks; or cause substantial weight
loss for all users.

After flagging these types of ads, the
FTC recommends that broadcasters
demand proof of their claims. With-
out proof, the FTC implores — but does
riot require — broadcasters to refuse to
run a spot. The FTC provides tips on
evaluating weight-loss claims at its Web
site: www.ftc.gov/bep/conline/edcams/
redflag/whatyoucando.html,

The advertisers themselves face le-
gal action for false and misleading
claims. The FCC generally defers to
the FTC on deceptive advertising is-
sues in which the station is nothing
more than a paid conduit for the
advertiser’s claims. But the FTC does
caution that a broadcast outlet can put
at risk the credibility of all of its ad-
vertisers, legitimate and otherwise, by
advertising bogus items. 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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Revisiting

Nyquist

BY MICHAEL ROBIN

he 20th century brought
with it the need for the
transport of pictures and
sound. A large number

of 300Hz to 3.4kHz.
Early implementations used double-
sideband AM. Later approaches used

upper sideband. The number of the
individual carriers used depended on
the cable losses.

of engineers and scien-
tists working for Bell
Telephone Laborato-
ries became engaged
in studies leading to

Amplitude

i

Sampling pulses

solutions of immi-
nent as well as long-
term needs.

One of these talented
people was the prolific
Harry Nyquist. Among

Amplitude

Time

Amplitude /" “\
modulator |
Input waveform

his carliest work was the
development of the fre-
quency division multi- i

A
—f

Amplitude

4 Modulated pulses

I
i

plexing (FDM) con-
cept. FDM used indi-
vidual and harmoni-
cally related (multiples of 8kHz) carri-
ers, each of them amplitude-modu-
lated with a specific message: telephone
quality audio with a frequency range

o]
'HD-enabled boxes will rise much more slowly

single-sideband suppressed-carrier
concepts. This allowed the doubling
of the number of messages by assign-
ing different messages to the lower and
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Figure 1.The sampling process results in a pulse amplitude modulation.

The invention of the electronic tube
by Lee De Forest introduced the use of
amplifiers to compensate for cable
losses. But amplifiers have shortcomings
and introduce linear and nonlinear dis-
tortions, which can lead to mutual in-
terference between the multiplexed
messages. Nyquist worked on reducing
these defects by developing and apply-
ing the negative feedback concept.

While FDM allows for the transmis-
sion of multiple simultaneous mes-
sages, a better approach — time divi-
sion multiplexing (TDM) — gives su-
perior results. In TDM, several differ-
ent signals are transmitted sequen-
tially over a single channel. Nyquist be-
came interested in and developed the
TDM concepts with early application
to telephone circuits. The signals
transmitted by TDM are pulse code
modulated (PCM). The basis of PCM
is Nyquist’s sampling theorem. Ac-
cording to the sampling theorem, we
can convey the entire message of an
information signal by sending only the
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amplitudes of the signal
at specific instants, N
called sampling times.

Amplitude

The sampling
concept |

The sampling of an
analog signal consists of
checking its amplitude

!

/

waveform cannot be
reconstructed. The
dotted line represents
the reconstructed
sinewave with a fre-
quency of F/3.
Figure 5 shows the
PAM spectrum,
where Fs<2Fb. As a

at regular intervals (T). L
Nyquist’s sampling !

theorem stipulates that
the sampling frequency,

Sampling instants

result, the lower side-
band of Fs overlaps
the baseband Fb, re-
sulting in aliasing.

—»Time

Fs = 1/T, be at least
twice the maximum
baseband frequency Fs>2Fb.

Figure 1 shows the sampling mecha-
nism of a sinewave. The amplitude of
the sampled sinewave is measured at
constant time intervals, T. The ampli-

Figure 2. Example of a sinewave F sampled at twice its frequency

carrier and its sidebands, there are
spectral components at multiples of
Fs. In the real world, the baseband
spectrum exceeds YFs. To avoid the
gencration of spurious responscs

Amplitude

4

Baseband pg to
spactrum sideband S|de and sideband side and
——p——> —he——ie———»

Lower Lower

known as “aliasing,”
the base-band spec-
trum has to be limited
less than Fs
through the use of a
: well-designed brick-

wall low-pass filter. A
good low-pass filter
features a sharp cutoff
while avoiding pass-

Fb Fs=2Fb 2Fs

v
-

band ripple effects and

Figure 3. An ideal spectrum of a PAM process,
where Fs = 2Fb and Fb is the baseband spectrum.

tude of the samples is modulated by
the sampled frequency, resulting in a
process of pulse amplitude modula-
tion (PAM).

Figure 2 shows an example of a
sinewave F sampled at twice its fre-
quency. It is intuitively

high-frequency group
delays, which degrade
the analog signal char-
acteristics and result in an unaccept-
able performance.

Figure 4 shows an example of a
sinewave F sampled at 1.33 times its
frequency. The result is an insufficient
number of samples, and the original

The aliasing compo-
nents of the PAM
spectrum result in audible or visible
(as the case may be) spurious low-fre-
quency spectral components, which
cannot be eliminated.

Figure 6 on page 34 shows the PAM
spectrum of a sampled filtered
baseband signal. Note that Fs>2Fb to

Telephone audio
(voice) is sampled
with a resolution

of 8 hits
ceeer sample.

allow the design of rcalizable and
cost-effective low-pass filters with
minimum ripple and high-frequency
group delay.

PAM results in a sequence of pulses
whose amplitude is proportional to
the amplitude of the sampled analog

signal at the sampling instant.

evident that there are .

. Amplitude
sufficient samples to 3
allow for the recon-
struction of the origi-
nal waveform.

Figure 3 shows an
ideal spectrum of a
PAM process, where
I's = 2Fb and Fb is the

frequency F

Signal at

Alias signal at
frequency F/3
¥

baseband spectrum.

The PAM spectrum re-
sembles an AM spec-

Sampling instants

The process of PCM helps repre-
sent the amplitudes of the succes-
sive samples of the analog wave-
form by binary numbers. Thus,
an infinite number of possible
pulse amplitude values are con-
verted to a finite number of dis-
crete levels Q according to the ex-
pression Q = 2", where n is the
number of bits per sample. Tele-
phone audio (voice) is sampled
with a resolution of 8 bits per

trum, except that in
addition to the Fs

32

Figure 4. Example of a sinewave sampled at 1.33
times its frequency, resulting in alias.

broadcastengineering.com

sample. Video signals are
sampled with a resolution of
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8 Dbits or 10 bits per
sample. Audio signals are
sampled with a resolution
ot 16 bits per sample (CD

Amplitude
A
Base

spectrum: :
€« — >

Lower

Upper
¢ Sideband !
<

sideband

ban «—» Lower

Upper
'sideband  sideband
e

sampled at 10.7MHz
with an accuracy sta-
tistically varying be-
tween 6 bits per sample

format) and between 20
and 24 in studio pro-
ductions. Once in bi-
nary form, the numbers

and 9 bits per sample,
depending on the pic-
ture complexity. The
compression used was

are transmitted as on (1)
and off (0) pulses. Each
sequence of pulses is a
code for a sample ampli-
tude, hence the name of

Fs<2Fb
2Fs-Fb

Alias

known as differential
pulse code modulation
(DPCM), and it is obso-
lete today. The equiva-
lent hierarchy level in

4
Frequency

pulse code modulation.
The capacity of a PCM
signal (bit rate) is ex-
pressed in bits-per-sec-
ond (bps) obtained by
multiplying the number of bits per
sample (n) by the sampling frequency
(Hz). The required transmission
bandwidth is related to the bit rate.

aliasing.

Figure 5. The PAM spectrum, where Fs<2Fb. As a result, the
lower sideband of Fs overlaps the baseband Fb, resulting in

sampled at 8kHz with an accuracy of
8 bits per sample) for telephone con-
versations. Table 1 lists some of the
more common digital distribution

Amplitude
A
Filtered
baseband Guard Lower
spectrum band  sideband
D R

Upper
sideband

[
> &

—,

Fb

Fs>2Fb » Frequency

Figure 6. The PAM spectrum of a samp

led filtered baseband signal. Note that

Fs>2Fb to allow the design of realizable and cost-effective low-pass filters with
minimum ripple and high-frequency group delay.

Common carrier sampling
hierarchy

Common carriers have developed a
set of digital transmission hierarchies,
which are a multiple of 64kb/s, the
bit rate required to send a voice sig-
nal (bandwidth 300Hz to 3400Hz,

hierarchies used in North America.
Transmitting digital SMPTE 259M
bit-serial component digital signals
with a bit rate of 270Mb/s requires ei-
ther the displacement of 4032 tele-
phone conversations (DS4) or some
means of compression to fit into one
of the other available
channels. One of the

Hierarchy Level Bit Rate 64kb/s Channels lar disital
most popular digita
Loy & g 1 hierarchies in North
DS 1 | 1.544Mb/s 24 America is DS3, collo-
DS 2 6.312Mb/s 96 quially referred to as
DS 3 44.136Mb/s 672 45Mbjs.
DS 72.16M - DS3 was initially
i NS Lo used to transmit com-

Table 1. Standard PCM voice channels

34

posite NTSC signals

broadcastengineering.com

Europe offers a bit rate
of 33.368Mb/s and was
used to transmit DPCM
composite PAL signals.

As the state of the art
improved, MPEG-2 signals with a bit
rate of the order of 8Mb/s offer a pic-
ture quality subjectively superior to that
of a 45Mb/s DPCM composite NTSC
signal. A DS3 45Mb/s channel can ac-
commodate several multiplexed SDTV
MPEG-2 8MDb/s digital signals of dis-
tribution quality and this, in the long
run, will contribute to the demise of
the obsolete and spectrum-wasting
DPCM compression schemes. With the
advent of DTV with a terrestrial trans-
mission bit rate of the order of 19.4Mby/
s, an entirely new set of signal distri-
bution scenarios have yet to unfold. BE

Michael Robin, a fellow of the SMPTE
and former engineer with the Canadian
Broadcasting Corp.'s engineering
headquarters, is an independent
broadcast consultant located in Montreal,
Canada. He is co-author of Digital
Television Fundamentals, published by
McGraw-Hill, and recently translated into
Chinese and Japanese.

J

Send questions and comments to:
michael_robin@primediabusiness.com
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VPNIs for
broadcasters

BY BRAD GILMER

Xtranets are networks built

to link facilities over large
distances. For years, broad-

casters have moved content between
facilities, frequently through special
video circuits leased from various ser-
vice providers (traditional telephone
companies, satellite companies and
terrestrial carriers). Such extranets are
intrinsically private. Providers control
access to these networks, and coding
the content makes it difficult for un-
authorized parties to monitor the con-
tent or to divert it in transit from one
facility to another. But these dedicated
networks can also be quite expensive.
Thus, it is becoming increasingly
common for broadcasters to link fa-
cilities using the public Internet. This
option is much less expensive, but it
may be difficult to attain adequate se-
curity while meeting the broadcaster’s
needs. The risk increases when the
broadcaster wishes to link its facilities
on a full-time basis. Broadcasters rec-
ognize the value of full-time connec-
tivity between affiliates, station group
members and others in the field, es-
pecially when they can use this con-

two or more computers or facilities.
It allows a broadcaster to create a
single network, even though the net-
work may connect facilities that are
hundreds of miles apart. When in-
terconnected using a VPN, comput-
ers act as if they are all on the same
network. Workstations in one loca-

Linking facilities

In Figure 1, you can see that loca-
tion A uses a private address of
192.168.2. Note that location B uses
a private address of 192.168.1. The
VPN routers are configured to route
traffic between the two networks. On
the public side of the Internet, loca-

Location "A"
f il
Private IP address
Workstation 192.168.2
192.168.2.34 (

Workstation
192.168.2.35

Public IP address

46.129.22.7

v\ Internet /v

Location "B"

f

Private IP address
192.168.1 1

Server
192.168.1.10

Plotter
192.168.1.20

Public IP address
85.21.129.45

Figure 1. A VPN can connect two facilities on a permanent basis.

tion can access a server, plotter or
other device in another location.
This may not seem like a major
breakthrough — you can access a
server over the Internet without any
special software or connection. But,
in this case, the workstation on the

A VPN allows a broadcaster to create a single
network, even though the network may connect

nectivity to transmit both content and
data. So, how can a broadcaster use the
Internet as a secure extranet? The an-
swer may lie with virtual private net-
works (VPNs).

VPN advantages

A VPN is a private network that
uses the public Internet to connect

36

VPN behaves almost exactly as if it
was connected to a port on a local
switch. Moreover, VPNs incorporate
security technology that is hard to
break, and you can set them up so
that remote workstations can
traverse a firewall without compro-
mising security. And setting up a
VPN is relatively simple to do.

broadcastengineering.com

tion A has an address of 46.129.22.7,
and location B has an address of
85.21.129.45. When setting up the
VPN, the engincer tells VPN router
A to connect to 85.21.129.45. Once
the connection is established, the two
networks are connected together. The
magic of the VPN is that, to the out-
side world, the only things visible are
two public Internet addresses. The
router typically contains a firewall
that prevents unauthorized access to
the networks. But the VPN connec-
tion allows the two networks to be
linked together over the public
Internet. The VPN router encrypts
packets sent between the two loca-
tions, and the network rejects unau-
thorized VPN connection attempts.

Accessing files

Figure 2 on page 38 illustrates how
someone on the road might use a
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laptop computer and a VPN to access
a local e-mail server. First, the traveler
connects to the Internet, typically by
using a dial-up connection to an
Internet service provider. Second,
when the connection is established,

www.broadcastengineering.com (which
is 216.74.139.174) is not on the local
network. The VPN router sends the
packet back out on the Internet, di-
rected to the Broadcast Engineering
Web site. When the Web site responds,

Public IP address
85.21.129.45

Public
Internet

ISP assigns laptop
an IP address
(ex. 123.22.247.45)

Laptop dials an
ISP phone number
to connect to

the Internet

Local network

i .

(3]

Laptop connects to
VPN. VPN router
assigns an "inside”
IP address to laptop

Laptop accesses
e-mail server as if
it were connected
to local netwcrk

(ex. 192.168.2.45)

Figure 2. When a laptop connects to the Internet and establishes a VPN
connection to the local network, the laptop acts exactly as if it is physi-

cally connected directly to the local network.

the ISP assigns the laptop a public IP
address (example: 123.22.247.45). At
this point, the traveler can use the
laptop to access the Internet as usual,
including Web sites, FTP sites and so
on. But the laptop cannot see the e-
mail server on the local corporate net-
work. Third, the laptop user “dials in”
to the VPN by entering the IP address
of the VPN along with a username and
password combination. In this case,
the user would enter 85.21.129.45 to
connect to the VPN. Once authenti-
cated, the VPN router assigns the
laptop an IP address (example:
192.168.2.45). When the connection
is complete, the laptop acts as if it is
connected to the local network. The
laptop can access the local e-mail
server. Requests to access content on
the Internet travel from the laptop,
over the Internet to the local network,
then back out through the VPN router
to the Internet.

Toillustrate this point, let’s look at what
happens if the laptop calls up a Web site
(www.broadcastengineering.com for
example). First, the Web browser mes-
sage travels from the laptop over the
Internet to the VPN router at corpo-
rate headquarters. The VPN recog-
nizes that the IP address of

38

the VPN router sends the packets back
to the laptop at 192.168.2.45, which it
knows is physically connected via the
VPN. Once a computer is connected
through the VPN, it acts as if it were
plugged into a switch located at cor-
porate headquarters.

A virtual tunnel

You might wonder how it is that a
VPN can be secure when it connects
two facilities together over the pub-
lic Internet. While you are using the
Internet to carry the data between

and that all data flow over the same
path all the time; this is not true. As
with most traffic carried over the
Internet, the exact path that data take
from source to destination can vary
on a packet-by-packet basis. So, while
a permanent tunnel using the same
route does not exist, it is fair to say
that a VPN creates a virtual tunnel
between the two facilities. To the user,
it looks as if the two facilities are con-
nected together using a permanent
connection. Second, a tunnel implies
that someone on the outside of the
tunnel cannot see what is happening
inside. Hackers who are monitoring
a VPN can see the packets as they
travel along the Internet. But, because
you've encrypted the data inside the
packets, the hacker cannot tell what
you are transmitting.

Security

There are three components to VPN
security. The first is user authentica-
tion, accomplished with a username
and password combination. Obvi-
ously, if you give away your VPN
username and password (or send it
via unencrypted e-mail for example),
you can compromise VPN security.
The second component of VPN se-
curity is a feature that assures that
packets have not been altered during
transmission. An encrypting system
puts the data in a packet through a
“hash system.” The hash system cal-

Once a computer is connected through the VPN, it
acts as if it were plugged into a switch

two facilities, you are not really “on
the Internet.” Instead, you are creat-
ing a “tunnel” between the two facili-
ties. Data then pass through the tun-
nel from one facility to another with-
out being visible on the Internet. This
tunneling analogy breaks down
though, when you look at the details.
First, the image of a tunnel implies
that some sort of permanent connec-
tion exists between the two facilities,

broadcastengineering.com

culates a small number based upon
the data carried in the packet. The
VPN application appends this num-
ber to the data packet before trans-
mitting it. The receiving VPN appli-
cation puts the data in the packet
through the same “hash system” and
compares its result with the one sent
with the data. If the two differ, the
receiving application notifies the user
that a packet may have been altered
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during transmission. The final com-
ponent encrypts messages sent over
the public Internet using encryption
keys. This is a detailed subject, but
3DES, an encryption scheme in wide
use these days, uses 168-bit keys. To
try all possible keys, a hacker would
have to try 2'® combinations — a
monumental task.

Get more

VPNs are inexpensive, relatively easy
to deploy, well-tested and quite secure.
There used to be some issues with
interoperability of different types of
VPNs but, at this point, most of these
issues have been resolved. In addition,
most common operating systems have
included support for VPNs for several
years. So configuring a VPN on a re-
mote computer can be as easy as con-
figuring a dial-up connection.

VPNs can provide you with much
greater security than a straight dial-
up connection. Broadcasters have al-
ways been challenged to provide se-
cure connections for their networks.
VPNs are currently the best way to
provide this without having to resort
to expensive, dedicated networks.

You can find a great deal of infor-
mation about VPNs at the Virtual
Private Network Consortium’s Web

site (www.vpnc.org). BE

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

Send questions and comments to:
brad_gilmer@primediabusiness.com
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Production Cl

Surround sound

micing techniques

BY JASON COREY AND GEOFF MARTIN

s broadcasters move into

5.1 and surround broad-

casting, the importance of
remote audio has increased greatly. It’s
no longer adequate to hand a couple
of mics out the press box window and
call that adequate stereo sound.

There are several issues to consider
when recording for surround sound.
Not only does the engineer need to
optimize imaging and image location,
but he or she also needs to ensure the
smooth and even distribution of the
reverberation around the listener. In
addition, there should be a cohesion
of the front and back components of
the sound field. The main idea behind
a 5-channel microphone technique is
to capture the entire acoustic sound
field, rather than to simply present the
instruments in the front and the re-
verb in the surrounds.

System response at
listener's location

When recording, first consider the
listener’s environment. Remember
that the response of the front and rear
loudspeakers are different at the lis-
tening position. For example, there is
far more interference at the listener’s

Figure 1. Shown here is the standard
loudspeaker configuration for a 5-chan-
nel surround sound system.
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ears between the signals
from the center and left |/

| /

or left and left surround /I
loudspeakers than there
is between the signals o
from the left and right,
or left surround and
right surround drivers.
The result of this inter-
ference is a comb-filter
effect that is caused by
the lack of attenuation
provided by head

4-6 feet
[#] e
C [ Y 0-6 inches
L R
2-3 teet
LS RS
® o — .

12
inches

shadowing.

In order to reduce or
eliminate this comb fil-
tering, the microphone
array must ensure that
the signals produced by
some pairs of loudspeakers are differ-
ent enough not to create a recogniz-
able interference pattern. This is most
easily achieved by separating the mi-
crophones, particularly the pairs that
result in high levels of mutual inter-
ference. At the same time, however, the
engineer must ensure that the signals
are similar enough that a coherent
sound field is presented. This means
the microphones must be in relatively
the same location.

After all, if the microphone separa-
tion is too great, the result is five com-
pletely unrelated recordings of the
same event. The result is little sound-
image continuity or fusion between
channels. With optimal microphone
spacing, the reproduced sounds from
the five loudspeakers work together to
form a single coherent sound field.

stage.

Microphone placement

The proposed microphone place-
ment in Figure 1 provides adequate
scparation between specific pairs of
microphones to prevent interchannel
interference. At the same time, the

broadcastengineering.com

Figure 2.This drawing illustrates the dimensions be-
tween microphones for proper placement.The L,C and
R subcardioid mics face forward, the LS and RS mi-
crophones are typically ceiling-facing cardioids, but
may be angled slightly to the rear, away from the

configuration relies on the response of
the loudspeakers at the listening posi-
tion to permit closer spacing and,
therefore, a smoother distribution of
the sound field for the rear pair of
microphones.

The 5.1 recording configuration con-
sists of three front-facing subcardioids
and two ceiling-facing cardioid micro-
phones, as shown in Figure 2. The ap-
proximate dimensions of the array are
two feet between the center subcardioid
and the left and right subcardioids, two
feet between the front microphones and
the surround pair, and one foot between
a pair of cardioid microphones aimed
upward. If desired, the center micro-
phone can be moved slightly forward
of the left and right mics to an approxi-
mate maximum of six inches.

The configuration’s
response

A subcardioid microphone is theoreti-
cally equivalent to coincident cardioid
and omnidirectional microphones
whose signals are mixed at equal lev-
els. By using subcardioid microphones,
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the result is a wider pick-up than is
typical with cardioid mics, but with a
higher directivity than omnidirectional
mics. In this way, the microphones can
be placed further away from the en-
semble than omnidirectional micro-
phones for an equivalent direct-to-re-
verberant ratio.

The key is to provide a certain amount
of diffused, reverberant sound in the
front channels that blends with the di-
rect sound and with the reverberant
signals produced by the surround
channels. The direct-to-reverberant
ratio can be adjusted by changing the
distance between the microphone ar-
ray and the sound source.

The width of the front array is de-
termined by the size of the ensemble
being recorded or by the desired level
of interchannel coherence. For a larger
ensemble, a wider array (up to six feet)
is likely necessary. A narrow spacing
(four feet) is appropriate for a small
ensemble. A wide spacing will reduce

the amount of coherence between the
front three channels, thereby reduc-
ing the image fusion between the
loudspeakers. The amount of coher-
ence between the front and surround
images can be partly determined by
the spacing between the front and rear
microphones.

For the surround channels, aiming
the surround cardioid microphones to
the ceiling has two advantages. First,
the direct sound from the ensemble is
attenuated because it is arriving near
the null of the polar pattern. This is
also true of audience noise in the case
of alive recording. That being said, any
direct sound that is picked up by the
surround microphones helps to cre-
ate some level of coherence between
the front and surround channels. The
front-back coherence provides an
even spread of the sound image along
the sides of the loudspeaker array. The
level of front-to-back coherence can
be adjusted by changing the angle of

the microphones and, therefore, con-
trolling the amount of direct sound
in the surround channels.

Second, the often-ignored vertical di-
mension of an acoustic space provides
diffuse signals that are ideal for the sur-
round channels. For instance, when lis-
tening to live music in a concert hall,
we hear sound arriving from all direc-
tions, not only the horizontal plane.

The microphone array allows for a
large listening area in the reproduc-
tion system. Even when a listener is
seated behind the sweet-spot, the front
image of the direct sound will remain
in the front and will not be pulled to
the rear, despite the listener being
closer to the rear loudspeakers. BE

Editor’s note: This article was adapted
from a presentation by Jason Corey,
University of Michigan and Geoff Martin,
Bang & Olufsen, Denmark. The complete
paper, along with a wealth of other
microphone application notes, is available
at the DPA Microphones Web site at
www.dpamicrophones.com.

“And now for something completly different.”
Monty Piython, 1971

Introducing...

...the future has arrived.

See it at booth # SU 7548,

or call for a private appointment: [EI ) EENLY&]
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San B_ernardino
combines two local

_broadcasting operations

MARCH 2004

BY JEFF MUHLEMAN

alifornia’s San Bernardino Val

ley, just east of Los Angeles, has

long been underserved in local
broadcasting. Surpassing three million
in population, the region is considered
part of the number-two Los Angeles
television market and, for many years,
has received its news and local pro-
gramming from the city.

In response to the need for a locally
originated newscast aimed at regional
viewers, California State University of
San Bernardino last year directed $1.2
million in federal funding toward the
purchase of digital equipment. This
funding led to the development of the
City of San Bernardino telecommu-
nications production facility, a highly
automated, multichannel SDI facility
that offers up to four simultaneous
program streams. The university con-
tracted Digital System Technology
(DST) to design and integrate the
multichannel facility.

The facility is home to two organi-
zations: The Inland California Televi-
sion Network (ICTN) and KCSB-TV.

. ICTN is a new network founded to

produce and cablecast local news for
the San Bernardino Valley. KCSB-TV
is an established local network that
broadcasts educational, public and
government-access programming.

. The facility’s headend links 15 munici-

pal-government channels. At 10 p.m.
every day, all 15 channels switch from

local public-interest programming to
carry ICTN’s half-hour newscast.

Upstairs, downstairs

DST pre-built the equipment racks
for the two-floor facility off-site, em-
ploying its patented “palletization”
method for a smoother integration
process. The facility has small eleva-
tors, so DST integrated the equipment
and consoles designated for the up-
per floor as individual racks.

From an engineering standpoint, the
project was straightforward. But DST
faced some challenges stemming from
the facility’s government-based fund-
ing. Changes in some equipment
specifications resulted in engineering
challenges during the integration pro-
cess. Nonetheless, with great assistance
from chief engineer Klyde Layon, DST
met these challenges and prepared the
facility for system upgrades well into
the future.

Upstairs

The upper floor is dedicated to the
ICTN news operation and features a
studio, a newsroom area and a con-
trol room. For live news production,
ICTN uses a ParkerVision PVTV
CR16 production automation system.
The ParkerVision system automates all
aspects of a traditional newsroom, in-
cluding the switcher,audio and graph-
ics. PVTV allows ICTN to produce a
large-market-level newscast using a
minimal production crew.

The upper floor of the City of San Bernardino Telecommunications Facility
is dedicated to the ICTN news operation. In the news-control console, a
ParkerVision PVTV CR16 production automation system allows ICTN to
produce a large-market level newscast using a minimal production crew by
automating all aspects of a legacy production.
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The news staff pro-
Q grams the entire 10 p.m.
c;b newscast into PVTV prior to air
and produces it using the system’s
Windows-based graphical user inter-
face. The system features 16 inputs to
integrate additional gear, including
three ParkerVision Digital CameraMan
cameras in the news studio and a

an Image Server 2000, creating a com-
pletely tapeless newstlow. For now, the
news staff shoots with JVC’s Pro DV
GY-DV5000 using Mini DV as its tape
format, but is looking forward to add-
ing a JVC DR-DV5000 hard-drive so-
lution to its cameras. A 360 Systems
DigiCart provides additional live news
production effects.

dio, and two editing bays.

Master control and the terminal-gear
area share space within a long, narrow
(about 7-foot wide) corridor. Master
control is a fairly simple operation. It
transmits four automated standard-
definition channels through Ross
CDKI111 downstream keyer for bug
insertion and then on to the cable
headend. A console built by Laguna
Design houses a Blueline Automation
Suite to create playlists and to ingest
programming into two Blueline video
servers.

The Blueline Automation Suite,
combined with two BlueMPEG video
servers, are central to the facility’s
multichannel broadcast operation.
The automation equipment controls
all relevant equipment and play-to-air
feeds, minimizing manual operation
in master control. Four SDI encoded
streams ingest programming from sat-
ellite or tape into BlueMPEG; four SDI
or analog playout streams are used to
play to air. The playout streams ac-
count for most on-air programming,
except for news, direct-to-air satellite
feeds and other live in-house produc-
tions. Automated playout streams are

Production control on the lower floor is generally used for KCSB-TV produc-
tions but also serves as a backup to the ICTN news operation upstairs. A Ross
Synergy One production switcher and an lkegami monitor are among the vis-
ible components in this photo.

scheduled for the appropriate on-air
output channel using BlueMPEG.
A7TB DVD jukebox archival system

SHOT Director multi-camera control
system. An Avid iNEWS system inte-
grates scripts from the news rundown
into the PVTV system.

Editors prepare story edits on an Avid
NewsCutter XP nonlinear editing sys-
tem and store them on a 360 Systems
Image Server 2000 playout server.
PVTV then calls for the appropriate clip
as designated on the system’s news run-
down. The integration team chose the
Image Server 2000, with 48 hours of
storage, three playback channels and
one channel of record, because of its
low price and because, during previ-
ous testing, it had proven its ability to
interface with PVTV. Image Server
2000’s support of the MXF format al-
lows ICTN to eventually transfer data
files from the facility’s shared network
storage system (Avid LANshare EX) to

48

Three equipment racks of
ParkerVision gear are integrated near
the news control-room desk console,
along with a mixed Ikegami and JVC
monitoring wall. The ParkerVision
equipment connects to other produc-
tion sources on the first floor, includ-
ing a Chyron Duet character genera-
tor and a Spencer Technology
Newstore system, which is used to in-
tegrate stills and animation sources for
over-the-shoulder boxes.

Downstairs

The lower floor is home to the cable
headend transmission facility that
links the 15 municipal stations. Sev-
eral areas shared between the ICTN
network and KCSB flesh out the main
floor: master control, terminal gear,
production control, a production stu-

broadcastengineering.com

from DISC-Storage Systems provides
long-term storage. The Blueline Au-
tomation Suite communicates with
the DVD jukebox to recall long-term
programming when needed. A net-
work-attached storage (NAS) solution

Design team

DST:
Dwight Crumb,
design engineer/PM

([ 'H
Klyde Layon, CE

Frank Keller, cable television
manager for the City of San
Bernardino and executive-in-
charge for network operations

Cindi Pringle, executive director
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provides short-term stor-

age (less than one week’s
worth).

The Blueline Automation Suite

comprises several software application
packages divided among five comput-
ers. AirStation recalls programming to
air from the BlueMPEG?2 video server,
while two additional com-
putersingest and play out.
(The fifth computer,
PrepStation, is installed
upstairs for traffic pur-
poses.) All Blueline sys-
tems are mirrored and re-
dundant; if the AirStation
computer fails, AirStation
capabilities can be per-
formed on the
PrepStation computer.
Rounding out master
control are several JVC D9
tape machines for duplica-
tion and recording. They
can also be used for on-air
redundancy, automated or
manual, depending on the
degree of equipment fail-

All feeds from KCSB-TV and ICTN go through master
control before leaving the building. A Blueline Automa-
tion Suite is central to the multichannel master-control
operation and communicates with Blueline video serv-
ers to ingest and recall on-air programming. Two mas-
ter control racks next to the console are home to moni-
tors and tape machines for recording and duplication.

ure. Master control can also connect to
the Spencer Technology Newstore sys-
tem in production control, using its
built-in DVE capabilities to create
squeezebacks during credits.

The terminal-gear area is built on an
access floor 12 inches above master
control. Equipment racks here house
electronics for all facility equipment
except for some news-control systems.
A Ross Talia 40x32 routing system
handles video and audio source dis-
tribution throughout the facility; the
system is expandable to 64x64 as new
sources are added. Leitch DPS575
frame synchronizers and Scientific-
Atlanta and Motorola satellite receiv-
ers fill out the terminal-gear racks to
process incoming satellite feeds. Those
feeds are then recorded to Blueline or
played directly to air off the receivers.
Minimal physical space was the big-
gest integration challenge in this area.
DST installed rear doors on the equip-

NAB Booth # SU11614
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Q%@ * ment racks for system
maintenance. Engineers can

A

§

9

ICTN network-news opera-
tion upstairs and various
cable productions down-

access these racks through

doors installed in the production
studio, located directly behind the ter-
minal-gear area. The master-control
console pulls out from the wall for
maintenance access.

A sliding glass door separates pro-
duction control from the terminal-
gear area. A Mackie digital audio mixer
with support hardware is central to the
audio operation, located within a
booth on the right side of the room.
A window in front of the Mackie
board looks directly toward the pro-
duction control console, built by La-
guna Designs. A Ross Synergy One
production switcher sits atop the con-
sole, along with a Chyron Duet char-
acter generator, SpencerTech
Newstore for DVR capabilities, JVC
D9 tape machines and Thomson
OCP42 camera-control units. The

stairs share many of these
systems.

A monitoring wall sits above
the console displaying the
status of various video feeds.
Multiple Tkegami 9-inch
black-and-white monitors
and JVC color monitors are
arranged on adjustable shelv-
ing for reconfiguration. The
Ikegami monitors are for
confidence monitoring; the
JVC color monitors are for
critical signal monitoring. A
TSL under-monitor display
system tracks the monitor
feeds.

The 4000-square-foot pro-
duction studio is large for a
cable-television facility, with
three new Thomson 1707

DST simplified maintenance procedures for
the engineering team by adding rear access
doors to all terminal gear equipment racks
and built doors into a production studio wall
behind the terminal-gear area. This allows
engineers to access those racks through the
production studio instead of pulling the racks
out from the wall.
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6.5 inch Portable HD Monitor -

The V-R65P-HD is the perfect solution for portable HDTV or SD Wide Screen monitor applications.
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definition or standard definition signal, including XGA for computer applications.

Inthe field, operational features like ZOOM FOR FO-
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inputs include active loop through on each connection for HDSDI/SDI, Y/C, and composite
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We offer over 50 models of LCD monitors designed to meet virtually any application
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c&‘;}%’ cameras sitting on Vinten

Q"  Pro-Ped pedestals and heads.

\‘t\‘ This studio adds a redundancy
layer for news control. If the
ParkerVision system were to fail, the
ICTN staff could produce the news
manually between the studio and pro-
duction control. KCSB and ICTN will
produce locally originated program-
ming from this studio. Both entities
also produce contract-for-services
work, including
infomercials and mar-
keting videos. The stu-
dio is also available for
rent to independent
producers.

The downstairs edit-
ing bays feature Avid
Xpress DV nonlinear
systems, which also tie
to the Avid LANShare
EX system and its 3TB
of storage. LANShare
EX can accommodate
20 users, and an exter-
nal switch divides that
number evenly be-
tween floors — 10 up-
stairs, 10 downstairs.
This setup allows the
production and news
departments to share content.

One path to and from each editing
area connects to the Ross Talia rout-
ing system, so edits done through the
Avid systems can be ingested into the
BlueMPEG video servers. Firewire
patchbays were installed to connect
between all facility editing bays. An
operator in one edit bay requiring a
tape machine in another bay can patch
between the different systems.

O

Making the connection

All facility wiring is Belden 1505.
Conduit runs were installed to con-
nect systems between floors. Wiring
for both the production control room
and terminal-gear equipment is lo-
cated under access floors, and that
wiring feeds directly into the master-
control console. A path from there
feeds into the news control-room
equipment upstairs. All wiring is HD-

54

The audio suite within production control is lo-
cated within a booth on the right side of the rcom.
An audio operator has clear view of production
control through a window built into the suite. A
Mackie digital audio mixer with support hardware
is central to the audio operation.

capable for future expansion.

Four cable-company-supplied modu-
lators multiplex the separate brcadcast
signals as they leave the building. The
multichannel signals go through the
Ross CDK111 downstream keyers out
of master control and into Videotek
12x1 analog switchers to provide
backup signals in the event of router
failure. Those signals then go into the
cable headend modulators.

TepItens

With the Inland California Televi-
sion Network and KCSB co-located in
the same facility, it was important to
connect sources throughout the fzcil-
ity to allow both operations to share
equipment. The openness of the fa-
cility and sense of inter-commun:ca-
tion, along with future upgrade pzths
for a tapeless newsflow and high-dafi-
nition television, create a future-ready
cable television system that positions
the City of San Bernardino telecom-
munications production facility well
for the future.

Jeff Muhleman is vice president of
contracts at Digital System Technology.

broadcastengineering.com

quipment
ist
Blueline Technology:
Automation suite
BlueMPEG video server
Ross Video:
Talia video router
Synergy One production
switcher
Ross CDK111 downstream
keyers
ParkerVision:
PVTV CR16 automation
Digital CameraMan
SHOT Director
Thomson:
1707 video cameras
OCP42 camera contro} units
Avid:
iINEWS newsroom automation
Xpress DV and NewsCutter XP
LANshare EX storage
360 Systems:
Image Server 2000 storage
DigiCart
Chyron Duet character generator
Spencer Technology Newstore
Mackie 32-8 digital audio mixer
Videotek 12x1 analog switchers
Leitch DPS575 frame
Scientific-Atlanta and Motorola
satellite receivers
JVC color video monitors
Ikegami b/w video monitors
TSL UMD-S8C displays
JVC D9 and GY-DV5000 VTRs
DISC-Storage Systems DVD
Jukebox
Vinten Pro-Ped pedestals

Telex/RTS intercom system
Laguna Design furniture consoles
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Get the freedom to integrate what you need complicated féatures.
and nothing more. Fast. Plug the €&amera ipto thé Frewire 'port, edit video while

Whether 8 or 800 journalists, DaletPlus gives you the perfect recording, and “ane click” sencs material ta air

fit on price and scale. i , : .

From ingest to archive, DaletPlus Ass2t Management s-ream- Cost effective. !%letl’lus runs c# standad 3Cs and 1T .-
Open. Interfaces tarough MOB, XML, \DCP. MXF, AAF and

lines the workflow every step of the way. All users hav= rzal-
time access to a shared central storage thanks to the support
of the same video material in multiple resolutions.

other standards wit? video servars and stucic devices “ron
Thomson Grass Valky, Sony, Ormneon, Pinracle, Quantel,
SeaChange, Chy-on. VizRT, Astun, Orad and athers.

dalet o
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@D INGEST

Flexible Media Ingest > Immediate Previews

DaletPlus News Suite provides an intuitive scheduling template to automate recording of feeds and
events. Users can preview incoming media in low resolutions, set markers, and enter notes - even while
recording is in progress. High-resolution files (MPEG2, DV, DVCPRO) are automatically converted to
lower resolution formats for quick browsing.

Without altering the original feed, multiple users can simultaneously preview ingest channels, log and
track clips. Story creation is faster as source materials are available immediately from the desktop.
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Editing and voiceover tools are designed specifically for journalists.
Plug the camera into the firewire port, edit video while recording, add
voiceovers/titles. One click sends material to air. Media is shared
across the IP network — low resolution files are edited from the central
server. There are no complicated features. Journalists can select and
assemble material that will be edited by the craft editors.

@ esktop Editing

Titling and Voiceover Tools for Journalists




Desktop tools designed for fast editing,
voiceover and titling with CG templates.
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Integrated text and video production, search @-ﬂu ALCEX

and retrieval in one common user interface. % 2



Workflow and Production
G 0n fir

fieliable Onfir Playout

Producers have precise control over the broadcast making
it an ideal solution for even the most demanding
newsroom environments. The DaletPlus OnAir module
manages automated and A/B roll playout of video clips,
text and graphics. Support for live events with router
control, show tracking, and secondary device triggering.
Last minute reordering of the playlist is bi-directional.

Open Standards, Interfaces & Partnerships

DaletPlus News Suite is a standard IT-based system that allows broadcasters ta free themselves from closed,
expensive, proprietary solutions that limit scalability and productivity. It can be integrated with many 3rd party
systems through a variety of industry-standard protocols including XML Bi-directional MOS (Media Object
Server), ActiveX/0CX, RS422, GPI, XML, J2EE and VDCP or specific API control of a wide-range of video servers.

B Automation a Device Integration

* A/B roll ® Prompter

® Real time live update ¢ External CG
from Rundown e Switchers

o Still Stores

@ Mulli-location Production

Extending the Newsroom > Remote Personnel & Group Conectivity
DaletPlus extends newsroom production to remote bureaus and users.
Through the DaletPlus InterWeb option, users in the field connected to MS 7=
Internet Explorer can upload digital files, enter metadata, and browse low-resolution proxies. Users can also
create rough cuts, shot lists and render out high-resolution files.

Rrchive Sharing

DaletPlus News Suite catalogs and tracks scripts, associated graphics and audio/video clips for fast and
comprehensive search and retrieval. Users can simply browse the low-res search results right from their desktop.
What used to take hours - retrieving archived materials — takes only moments with DaletPlus News Suite.




n End-fo-End solufion for Managing Television Newsroom
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Tight Rundown Management

DaletPlus provides extensive controls for organizing and managing the rundown.
This includes sub-rundowns, templates, specialized views, and last minute
updating. Broadcasters can easily control CGs, teleprompters, video servers and
other 3rd party devices. Advanced rights management enables multiple users to
collaboratively program the same rundown.
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@edia Asset Management
Expert Assef Management > Faster Retrieval

DaletPlus media asset manager centralizes and catalogs all content: text, audio, graphics, and video.
DaletPlus asset manager forms can be easily customized to capture any detail such as name, air date, shot
sheets, and licensing information. These forms can also associate various media materials into a single asset
for easy search and retrieval of packages. Media metadata can be entered at any time. Regardless of where
media is stored — online, near online or offline - metadata remains

online and searchable at all times. Search and retrieval of media is (ol eme T ~
incredibly fast and easy. CLACRIAEN, - T e Y,
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Rbout Dalet

Founded in 1990, Dalet is a leading developer of software solutions that facilitate the

Canal Sur

The Canal Sur installation in Spain is one of Dalet’s largest television and radio newsroom endeavors.
DaletPlus is installed on 800 workstations. 1t facilitates the production of 30 television shows and 70
news radio spots per day. Through DaletPlus, Canal Sur television and radio journalists have shared
and immediate access to centrally stored news materials and stories.

Fashion Show Media Nefwork

Fashion Show Media Network has implemented DaletPlus to manage media content and campaigns for
its fashion retail complex, The Fashion Show, located on the world-famous Las Vegas Strip. DaletPlus

simultaneously schedules, choreographs, and synchronizes multi-channel playout, video signal routing,

audio, projection, lighting, and more.

SWA, newsroom of the future

SWR, the second largest station of Germany’s public broadcasting network ARD, has implemented a
state-of-the-art TV digital newsroom. The Dalet newsroom supports the complete workflow and inte-
grates video servers, character generators, still stores and an automation system providing one applica-
tion interface to journalists.

Weather Channel

The Weather Channel has chosen Dalet to power an Internet-based distribution system that allows
affiliates to view customized weather updates and download broadcast quality audio weather forecasts.

XM Safellite Radio

XM Satellite Radio is the first commercial digital satellite radio service offering 100 digital channels of
music, news, and talk programming across the US. To take on the Herculean task of managing over 2
million titles, more than 250 Dalet workstations are simultaneously producing, scheduling and playing
out content.

management of audio and video assets for broadcast, entertainment, government, edu-

cation, corporations and non-profit organizations. From content acquisition to produc-

tion to scheduling to broadcast, Dalet offers an integrated set of easy-to-use tools that

simplify and enhance the process of getting to air. Producers and journalists become

more productive with tools that allow them to easily search, assemble, and produce

text, audio, and visual content - right at their desktops.

Operating worldwide, Dalet solutions are used in over 60 countries by 1,700 customers
including ABC, ARD, BBC, Cadena Ser, Canadian Broadcasting Corp, Catalunya Radio,
Deutsche Welle, EMAP, Emmis, Entercom, France Télévision, 1TN, Journal, Lagardére
Media, Macquarie University, MBC, Mediaset, National Public Radio (NPR)}, NDR, Radio
France, Radio France International, SWR, The United States Senate, Universidad
Auténoma de Barcelona, Voice of America, Washington and Lee University, WDR,

Weather Channel and XM Satellite Radio.

i dalet.com

Jdalet “o
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TAKE YOUR STATION TO

THE NEXT

IBOZ, DAB, HD, DTV, SAN, RF, DBS, DTH, KA Band,
Digital Cinema, Multicasting, Broadband...if these are
the buzzwords of your business, then you already know
this is the only place to explore the entire world of
conzent management and delivery technologies.
Targeted conferences, on-floor educational pavilions
and the world’s largest broadcast marketplace, offer
insight, cost-saving solutions and alternative
technologies to keep you competitive.

If ycu're a broadcast engineer...you need to be at NAB.

For Sponsorship information, contact us at 1.202.429.5426 or advertising@nab.org
For Exhibit information, contact us at 1.202.59£.2051 or exhibit@nab.org
For Membership information, contact us at 1.202.429.5300 or membership@nab.org

LEVEL.

SHOP THE GLOBAL CONTENT MARKETPLACE
See the World’s Leading Sappliers —
1,300+ Exhibitors!

Accom - Beck - BBC Technelogy - Canon - Dolby -
DNF Controls - Evertz - Florical - Fujinon -
Harmonic — Harris Corporaticn - IBM - Ibiquity
Digital - Irdeto — L2itch - Masstech — Miranda
Technologies - Nagravision $.A. — Nautel Maine -
Nvislon ~ Panasonic - Parker\ision - Pathfire -
Pinnacle Systems - Ross Vicea - Scopus -
SeaChange Intemational - Seacore - Sony -
Sundance - Tandberg Televisien - Telestream -~
Thomson Grass Vailey - Triveri Digital - ViAccess
S.A. - Vinten - and more!

Visit www.nabshow.com for a complete list.

STAY AHEAD OF THE COMPEITTION

Learn From the Industry’s Leading Experts
Broadcast Engineering Conferexce

Radio & Television Management Conferences
Digital Asset Management Paviion

. NEW! Satellite Business & Techwlogy Pavilion

THE WORLD’S LARGEST
ELECTRONIC MEDIA SHOW

April 17-22, 2004 - Las Vegas, NV
Exhioits: Mondzy, April 19 - Tearsday. April 22

REGISTER TODAY ONLINE!




BY TOM NORMAN, CPBE

hen KUTV-TV, a
CBS-owned-and-
operated station in
Salt Lake City, UT, made the decision
in 2003 to move from its outmoded
facilities in West Valley, UT, to a new
location, it was easy to see why. The
station was bursting at the seams with
the addition of new equipment for its
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digital broadcasts. And, the new
downtown location was in a beauti-
ful, centrally located building just min-
utes away from the city’s center.

It was important to involve an expe-
rienced systems integrator to handle
every phase of the operation — from
the design to the actual move — be-
cause the station had to continue

broadcastengineering.com

A

broadcasting even during the move.
With a project like this, good planning
would be key to a successful transition.

After evaluating a number of inte-
grators, KUTV chose Harris Broadcast
Communication Division’s Studio
Products and Systems business unit.
Working with building management,
architects, electricians, lighting con-
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In the new facility the anchor desk has Main Street as a backdrop, through windows constructed of bulletproof
glass, so the public can walk by and see the studio in operation.

sultants, general contractors and an
equipment list, station engineers met
with a team from the integrator to
come up with a facility that would be
eye-catching, functional and condu-
cive to the delivery of a quality prod-
uct to their Utah audience.

The new facility in the Wells Fargo
Building required substantial recon-

MARCH 2004

production control room for news.
The new locaticn was designed to

ired compression of

much smaller space.

include the Salt Lake City cityscape as
backdrep to the news studio. Camera

struction. Remodeling the space re-
quired compression of several func-

Remodeling the space req

tions into a much smaller space, in-
cluding news, the news studio and the

63
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The feed room controls incoming ENG and SNG feeds for live and delayed remote news production. Feeds may be
recorded in the room, or edited packages brought to the room on tape for playback during newscasts.

shots of the anchor desk have Main
Street as a backdrop, through new
windows constructed of bulletproof
glass. The public can now walk by and
see the studios, the production con-
trol room with the monitor wall, and
the newsroom in operation. Special
gel curtains correct for the difference
between indoor and outdoor light
during daylight hours, and opaque
curtains can be dropped into place
when desired. All of this gives the sta-
tion a feel of immediacy and connec-
tion with the public that was impos-
sible in the station’s former location.
The new facility is also equipped
with outdoor curbside connections to
allow camera shots to originate out-
doors. The station now includes out-
door shots in every newscast. This new
setup gives the station’s weather tal-
ent an opportunity to interact with the
public during their outdoor forecasts.
The first broadcast from the new lo-

B4

cation was an outdoor debate between
the incumbent mayor and his chal-
lenger that took place just outside the
studios. The feedback from the public
so far has been positive, with a corre-
sponding increase in ratings.

The location includes access to the
helicopter landing pad and antenna
deck on the 25" floor, affording line
of sight paths to virtually the entire
valley. In addition to an ENG antenna

and from the 25" floor and the satel-
lite shack are carried via fiber, includ-
ing IP telephone instruments.

The station was already using em-
bedded audio in its high-definition
master control program chain, with
good results. This positive experience
led to the decision to build the new
SD plant using embedded technology.
All routed audio is embedded up-
stream of the router, or is embedded

The move was structured around an inflexible

== SChedule and required careful planning.

array located on the 25" floor balcony,
microwave relays link several hilltops
with the station, enhancing KUTV’s
ENG presence. The top deck of the
parking structure next door is home
to satellite antennas and a satellite
shack housing receivers, IRDs and
communications. All signals going to

broadcastengineering.com

native to the source devices. It is de-
embedded locally, as required, down-
stream for processing and monitoring.
Master control utilizes embedded au-
dio exclusively. Utah Scientific previ-
ously supplied an HD router and mas-
ter control for the station. Satisfaction
with this system was a significant fac-
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Today’s vizwing habits. Today’s patterns of media consumption. Today's broadcast realities and opportunities.

These issues are much too important to leave to some indefinite future. That's why Sony is providing
answers you can actually order at NAB for immediate delivery. On the next eight pages, you'll find
answers that work today.

Redefine your workflow with Sony’s incredible XDCAM™ optical disc system. Ride the HD Wave with
Sony’s HDCAM SR™ 4:4:4 recording, with Xpri® HD nonlinear editing and HD-capable switchers that keep
you out in front of the curl. Experience a full set of Sony tools to help you work smarter, faster, and
better. Including 16:9 switchable Sony DVCAM™ cameras for the field and the studio. Space-saving Sony
LUMA™ LCD monitors. And new Sony Pro Media that proves that today, media matters more than ever.

Sony NAB 2004. Answers that work today. So you can

HD WAVE



A rack in the technical core area shows well-
planned wiring paths, and wires color coded for
varying signal types. Where practical, wiring is
nested into the 4-inch space between racks, to im-
prove access to equipment rear panels.

tor in the station’s decision to build
the new SD plant around a 128x128
Utah-400 wideband router and mas-
ter control.

Budget considerations demanded
preservation of the existing analog
videotape and server technologies.
Thus, all legacy videotape and server
sources and destinations utilize D/A
and A/D signal conversion, as well as
audio embedding and de-embedding.
Evertz supplied the conversion, em-
bedding, de-embedding and fiber op-
tic transport technologies, in addition
to designing a few new products for
first use at KUTV. Among these is an
AES distribution amplifier with a full-
bandwidth analog audio stereo pair
output. Also, Evertz supplied analog
component-to-serial digital video
converters with audio embedding, and
the companion serial digital video-to-
analog component video converters
with audio de-embedding. The in-
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stalled base of embed-
ding and de-embed-
ding instruments can
be repurposed over
the years as technolo-
gies within the system
are changed. This
would not have been
possible if, for ex-
ample, SDI and AES
retrofits had been
purchased for video-
tape machines.

The move was struc-
tured around an in-
flexible schedule, and
required careful plan-
ning. The master con-
trol room and techni-
cal core facilities were
built onto a mezza-
nine, a floor con-
structed halfway be-
tween the basement
floor level and the
ceiling 24 feet above
it. This part of the
plant lies beneath the
street-level news-
room, news studio
and production con-
trol room. Engineers and technicians
designed and assembled as much of
the plant as possible at Harris® facili-
ties in Mason, OH. The systems were
shipped with wire harnesses in place
to Salt Lake City, then forklifted into

Desian team
Har-is:
Tom Norman, lead engineer
Caryl Parry, engineer
Tina Yontz, project manager
Eob Bruser, installation supervisor
Nark Everett and Tim Hudson, on-site engineering

place on the mezzanine through a hole
that had been left in the wall for this
purpose. The wall was enclosed after
the equipment was delivered.

As the time came for the master con-
trol room to move, a partnership be-
tween station engineers and integra-
tion personnel enabled orderly trans-
port, test and configuration of the nec-
essary pieces. Because of redundancy
among servers, videotape facilities and
satellite receiving systems, it became
possible to move master control in two
phases. Phase One moved standby
equipment to the new facility and con-

The new facility is also
etwip ed with outdoor
curbside connections to
allow camera shots to

figured it for the new location on the
Saturday following Thanksgiving,
while the old master control contin-
ued to operate for one more day. Phase
Two commenced when the new mas-
ter control was on the air. During
Phase Two, the balance of the master
control equipment was moved, con-
figured and made available for use.
Utah Scientific engineers made several
visits to help, configure and trouble-
shoot during the transition.

Nlike Jones, Mike Butkewicz and Fick Emerson, installers

; KUTV:

Zave Phillips, general manager
Jave Hudson, dir. of eng.

<ipp Greene, eng. mgr, designer
3cott Jones, news operations mgr.
Bruce Mortenson, staff engineer

broadcastengineering.com

Bob Thomas, Reid Haroldsen, John Bradford and Jerry Huber, eng.
Nick Van Haaster, console furniture designer
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SONY.

THE XDCAM SYSTEM. AN INNOVATION THAT
COMPLETELY REDEFINES THE WAY WE WORK.

After decades of recording on tape, professionals are discovering the sweeping significance of
the XDCAM™ Professional Disc™ system.

XDCAM recording redefines speed, rushing low-res “proxy A/NV" into an editor at up to 50x
real time. Not to mention the ability to edit on the spot in the camcorder. The XDCAM system
redefines video by recording your clips as MXF data files, inherently friendly to IT networks and
IT storage. And XDCAM recording redefines robust with a bump, jolt and shock-resistant laser
transport protected by Sony's 7-year “Powertrain” warranty. (See actual warranty for details}.

There's so much more to the story. You'll be amazed by the revolutionary, affordable, reusable
Professional Disc media. You'll choose from DVCAM™ or MPEG IMX® codecs, shooting in interlace,
progressive or 24PsF. And you’ll command multi-megabytes of metadata.

You owe it to yourself to experience the XDCAM system, an innovation so powerful, it's a
whole new way to V/ork Smart. Work Sony.

€

AGVImAN Q

Dollars Down
Percent Financing

Payments

(119 €t Until January 2005 (on approved credit)

To be eligible for the 0% program, purchase any XDCAM PDW-series model between March 1, 2004 and June 30, 2004."

y @& FOR DETAILS, VISIT WWW.SONY.COM/XDCAM

© 2004 Sony Electronics Inc. All rights reserved. Raproduction in whole or in part without written permission is prohibited. Features and specifications are subject te change without notice. Sony, DVCAM, MPEG IMX, Professional
Disc, XDCAM and their :espective logos are trademarks of Sony. *Offer Is subject to crecit approval by Sony Financial Servicss LLC. Applies to shipments of qualified Sony BPSD equipment made between March 1 and Jur
30, 2004. No interest charges assessed, if amount 1s paid mn full. If payment in full 1s not raceived by January 2nd, 2005, the unpaid balance will be canverted to :: 24-month principal and interest term loan
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Remodeling the space in the Wells Fargo Building required KUTV-TV to compress several functions into a smaller
space, including the production control room for news.

While Phase Two was beginning,
preparations were being completed to
move the production control room the
following weekend. The station rented
a production truck and produced the
news outdoors during the weekend
while the production facilities were
moved. The station integrator partner-
ship during this move was key to its
success. The new environment re-
quired some adjustment on the part of
the people working in it, but adjust-
ment was rapid and the transition was
unnoticeable to the viewing public.

In addition to the Utah Scientific and
Evertz core equipment, the facility uti-
lizes a Ross Synergy 4 switcher that was
in operation in the former location,
and a new Euphonix MaxAir audio
mixer. Miranda Kaleido gear provides
multi-image displays via VGA splitters
to Clarity flat plasma screens in the
monitor wall, and to several 17-inch
flat plasma displays located at the di-
rector, producer and audio operator
positions. A Clear-Com Matrix inter-
com system is used in conjunction
with legacy RTS TW gear.

The project team was able to work
together to design and execute a highly

68

complex operation. The successful ef-
fort proved that a move of this com-
plexity can be done in a timely man-
ner and with a minimum of disrup-

broadcastengineering.com

Technoloayv at
Utah Scientific
MC-2020 MC switcher
Utah-400 digital router
12x12 HD routing switcher
Euphonix MAXAIr digital audio console
Miranda K-2 processor
Evertz
7745FS frame sync
500AMDA, AES audio DA
500VMDA, SDI DA
500ADA, analog video DA
7735CDM A/D converter
7735CEM-A4 D/A converter
7730ADC-A4 RGB-SDI A/D conv.
7730DAC-A4 SDI-RGB D/A conv.
7720AD SDI-AES audio de-embedder
Extron DA4 RGVBH, VGA DA
WETEEL
V-R82P Dual LCD monitor
V-R563P, triple LCD monitor
Symetrix GENx6 word clock generator
TV One LM-1501R 15-inch LCD monitor

tion to the station’s on-air product. Jf

Tom Norman, CPBE, is a systems
engineer with Harris.

work
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SONY.

THE HDCAM SR SYSTEM.

. HIGH DEFINITION RE-DEFINED.

"

Since 1997, directors and DPs have keen dependirg on Sony HDCAM® equipment to realize
their creative vison. Now Sony takes the next giant step. Presenting the HDCAM SR™ system:
Sony's HDC-F950 4:4:4 RGB camera and the SRW-5000 PGB studio recorder.

Here is the workd’s first tape recorder to deliver the staggering beauty of the full-bandwidth
4:4:4 RGB camera signal for all-new possibilities in blue-screen composites, CGl imagery and
Digital Intermediate. You also get th= luscious degth of 10-bit sampling. And you'll be using
half-inch videocassettes that you can afford to send tc clients post houses and distribution outlets.

The SRW-50C0 recorder provides robust archival quality. Plus spectacular 4:2:2 recording.
Plus 1080i, 1080p and 720p. Plus thr2e lines of mezadata per field. Plus 12 channels of digital
audio. Plus, plus, plus...

Welcome to the new world of HD. t's yours when you "ork t. Work Sony.

VISIT SONY AT WWW.SONY.COM/NABO4
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BY DON MARKLEY

" "“he terrible truth is that you

g can build a beautiful trans-

“"  mitting plant using the lat-
est state-of-the-art transmitters and
antennas and still find areas wherc the
signal is less than optimum. That is
another way of saying that some of
your viewers won’t be viewing, caus-
ing them to complain to the front of-
fice. Even worse, they may mention the
problem to advertisers. The result will
inevitably be a reaction varying from
management memos to loud discus-
sions at staff meetings. As chief engi-
neer, you have to determine what the
problem may be and then determine
if it is fixable.

—

First things first

The first thing to do is check the
transmitter plant itself. The problem
probably doesn’t lie there, but it’s al-
ways a good idea just to verify that
it’s working properly. And, if the vast
majority of your predicted service
area is receiving good signals, the
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problem probably doesn’t lie with
your antenna system, either. Trans-
mitting antennas are so finely tuned
that any failure will probably show up
very quickly at the transmitter. The
exception is an antenna with lots of
power dividers, individual lincs and
pieces that can fail, such asa panel or

Propagation study

Next, contact that oft-maligned
helper, the station’s consulting engi-
neer. He should perform a Longley-
Rice propagation study of the area in-
volved to see if the problem is terrain-
related. The study looks at the terrain
all the way from the transmitter to the

An antenna malfunction cannot create a hole in

bat-wing type of antenna. There, fail-
ures can occur well down the power-
division chain without showing up
on the transmitter VSWR meter. But
such failures aren’t going to affect just
the signal out on Moose Breath Road;
they’l] affect everything in the direc-
tion of Moose Breath Road and in
some of the area on either side of that
path. An antenna malfunction can-
not create a hole in signal coverage.
That phenomenon is caused by path
blockage or terrain variation.

2003e

2002 2004p
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_ signal coverage.

individual receiving point. But the
current method uses relatively large
blocks of area and checks within those
blocks for signal. If the consulting en-
gineer finds a signal anywhere within
the block, the entire block is consid-
ered to be receiving service. If prob-
lems seem to be occurring in small
areas, have the consulting engineer
perform the study with areas only a
few tenths of a kilometer on a side.
This is much the same as adding more
pixels to a display — it offers more
detailed results. If the study indicates
that the signal in the problem area
should be good, it’s time to break out
the meters and visit the area.

On-site investigation

When you visit a site, pay particular
attention to man-made obstacles such
as buildings. An obvious example of
such a problem area is the north side
of Chicago. Similar to other cities, Chi-
cago has an area of tall apartment and
office buildings separated by concrete
canyons. The signal quality down in
the lower parts of those areas is poor,
and can reasonably be cured only by
(pardon the foul language) cable TV
service. Besides blocking a signal’s di-
rect path, a large, flat-sided building
can create horrendous multipath
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THE LATEST XPRI NLE. SON¥

THE SD/HD EDITOR
YOU'VE BEEN ASKING FOR.

Sony's Xpri” system is quickly becoming the professional editor’s choice. This is the world's first NLE to take
advantage of the “native” HDCAM® and MPEG IMX™ codecs. And that opens up creative possibilities and
practical advantages you always wanted. Like real-time HD effects and economical HD storage. And digitizing
SD at up to 3x real time with dual digitizing capability.

The Xpri system also has the ergonomics you always wanted, a combination of an instantly-familiar user
interface plus tactile controllers that work the way you do. The system handles uncompressed SD/HD signals,
and offline resolutions, not to mention AV| and QuickTime™ formats. And you can configure either stand alone

or shared systems with unmatched Storage Area Network (SANJ performance.

From the cutting room to the finishing suite, from television to motion pictures, Sony’s Xpri system delivers

what more of today’s editors want. Which is all the more reason to Work Smart. Work Sony.
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problems. For example, the Sears
building in Chicago has long caused
an apparent ghost in signals originat-
ing on the John Hancock building and
being received northwest of the loop.
The ghost is a reflection off the side
of the Sears building, which is acting
like a big billboard reflector.

If there is a problem, it probably isn’t
going to be limited to a few houses.
But there are always exceptions, usu-
ally where homes are located in a com-
paratively low-lying area or on the
wrong side of a steep hill. In hill coun-
try, there can be large areas, including
cities, that simply are blocked from
receiving the main signal. For years,
analog broadcasters have treated these
problems by using either boosters or
translators. That isn’t going to change
with DTV. But just how DTV broad-
casters will do it is still uncertain,
pending rulemaking and the accumu-
lation of more experience.

One approach to solving such a
problem is using on-channel, synchro-
nous transmitters. For example, Penn
State Public Broadcasting has pro-
posed using such transmitters to cover
local communities that can’t receive
the direct signal from the main trans-
mitter. For more information, check
out the Axcera Web site at
www.axcera.com.

In fact, broadcasters have put a con-
siderable amount of effort into inves-
tigating the use of several lower-power
transmitter sites instead of one main
site to cover the desired area. That may
be a good solution for servicing hilly
or mountainous areas. So far, though,
the investigators haven’t amassed
enough experience to provide conclu-
slve answers.

For more even terrain, ATV services
are turning out to work well. As a gen-
eral rule, if a station has had good ana-
log service in an area, the digital sig-
nal will be good there as well. DTV
service is turning out be robust. A lot
of the old fears that many broadcast-
ers expressed concerning signals over
the horizon, shadowing, etc. are turn-
ing out to be unwarranted. In other
words, DTV is working well. In fact,

72

many stations are finding that their
DTV service is better than their ana-
log service ever was.

Antenna problems?

If there is no apparent reason why
the signal propagating in one or more
directions from a station is not pro-
viding the desired service, it is pos-
sible that the transmitting antenna
system, together with the structure on
which it is mounted, isn’t providing
the desired performance. Unfortu-
nately, a lot of stations try to save
money by buying a new antenna
without commissioning a study to

suspect there’s a nasty problem, such
measurements may confirm its exist-
ence. The problem with such mea-
surements is that it is extremely dif-
ficult, if not impossible, to separate
the effects of terrain and path ob-
stacles from the performance of the
antenna itself. Don’t expect this
method to identify small changes or
problems in antenna performance.

Mid-air measurements
Measurements made from an air-
plane or helicopter, when properly
performed and analyzed, can give a
more accurate representation of an-

Many stations are finding that their DTV service is

determine how it will perform in the
total installation. There is no such
thing as an omnidirectional antenna
in a side-mounted configuration. But
you can predict the effects of the
tower and, as a result, attain a reason-
ably accurate analysis of the predicted
coverage. If you haven’t commis-
sioned such a study, or if you have
and the study reveals a problem, it is
possible to do some measurements to
confirm that the antenna is doing its
job.

Ground measurements

In previous articles, we have dis-
cussed measuring television signal
strength. Here, the task isn’t as much
to determine the exact value of sig-
nal strength as to determine the an-
tenna pattern — that is, the relative
pattern of the transmitted signal. You
can sometimes spot severe problems
by using a field-strength meter on the
ground. The procedure is to properly
extend and adjust the meter’s an-
tenna, take measurements at a num-
ber of points within a small area, and
average the measured values. You can
repeat this procedure at a number of
locations, all of which you should
carefully select to be at the same dis-
tance from the antenna and to be
relatively clear of obstacles. If you

broadcastengineering.com

tenna performance. Most consulting
engineers have their favorite meth-
ods of performing such measure-
ments based on experience. There are
a couple of firms that perform mea-
surements from an airplane to ana-
lyze antenna performance. The au-
thor has seen the results of some such
measurements that were fairly good,
but he has also seen some that were
useless. Don’t simply take such mea-
surements on your own. You can get
much more meaningful results by
working with the station’s consulting
engineer and the measurement firm.
It’s not difficult to obtain huge
amounts of data. The real challenge
is analyzing the results to provide
answers to your questions.

An imperfect world

Finally, you may find that there just
isn’t any way to get signals to a par-
ticular area. The station’s manage-
ment may not like this conclusion,
but they will likely find it preferable
to buying and installing a translator
for four homes. BE

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

J

Send questions and comments to:
don_markley@primediabusiness.com
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SONY.

THE SONY SWITCHER FAMILY.
“1 IN LIVE HD PRODUCTION.

Why are so many switching to Sony? Because with Sony’s family approach, you get
a proven, no-nonsense solution for today’s SD needs into the HD future. No one
else comes close.

Start with our DVS-9000 SD switcher, and upgrade to HD without changing
your control surface or method of operation. Or start with an MVS-8000 and

switch between SD and HD today or until the day you switch to HD forever.
Even the new, compact MFS-2000 enables you to start in SD and move up to
HD with a simple software upgrade!

Thanks to our family, all three switchers offer the ergonomics that Technical
Directors have embraced. The library of effects you build on one Sony switcher can
run on all three. You'll even enjoy two years of SupportNet™ service, standard with
the DVS-9000 and MVS-8000! (See actual warranty for details). Proof that it pays to
Work Smart. Work Sony.

VISIT SONY AT WWW.SONY.COM/NABO4

© 2004 Sony Elactronics inc. All rights reserved Reproduction i whole or in part without wiitten permission is prohibited. Features and fi vs are subject to change without notice. Sony is a trademark of Sony.
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BY MICHAEL GROTTICELLI

ith compzrition heatinz up,
stations are “going digital” in
a big way.

After years of cemplacency marked
by stations begradgingly instelling
d:gital transmitters to get on the air
with a DTV signal, broadcasters now
eppear ready to spend on new tech-
nologies to build et their production
systems and signal-distribution piants.
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With the Summe- Olympic games,
a presidential election and astrength-
ening economy 1ill enccurzzing fac-
tors in 2€C4, the mctto for broadcast-
ers and cable newszathering organi-
zations going irto this ye=r’s NAB
convention is, undeniatly, "Go digi-
tal, or get _eft behinc.” In mmst cases,
that also increasingl” means the dis-
tribution cf HDTV-format progrars.

PORT:
Igh definition

A view from the top

Budgets loosening

Frem: the network level to the :nce-
penden: affiliate, from czble predic-
tion tc satellite distribut_on, rzal of-
timism for better times aheac has
transletad into increased spendir.g oa
techno_ogy. That bodas well fur
manufacturers looking to sell new
procuzrion and distributior. tecy
nologizs that facilitate streamlined
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SONY.

LUMA LCD MONITORS. BECAUSE
PROFESSIONALS DEMAND MORE. AND LESS.

More flexibility. More cost-effective. And now more models to choose from!

Sony adds a 32" widescreen monitor” and a 21” 4:3 monitor’ to our LUMA™ family. Like our industry-leading
23" and 17” models’, they feature an innovative two-piece design: spectacular high-resolution panels,
driven by signal-processing Multiformat Engines. With processing optimized to handle the demands of
moving video. Plus inputs so diverse, it’s hard to find a signal the monitor will not accept! Opening up more
applications where video professionals can enjoy the benefits of LCD technology.

Along with more, we also give you less. Less space requirements. Less power consumption. Less heat build-up. Less
weight. No wonder more pros are making Sony LUMA monitors their professional choice to Work Smart. Work Sony.

@ VISIT SONY AT WWW.SONY.COM/NABO4
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workflows and, in some cases, create
new revenue streams.

Now that most FCC-licensed stations
have gone on the air with a DTV sig-
nal (about 1200 commercial and pub-
lic stations at press time), and some
are broadcasting HDTV programs on
a regular basis, capital budgets have
loosened up and technology invest-
ments are being made on the gear
most critical to daily operations.

all pass through the prime-time
HDTV schedule transmitted out of
New York. Preston Davis, president
of broadcast operations and engi-
neering at ABC Television Network,
said there’s great reason for optimism
regarding HDTV among his col-
leagues, and that this has translated
into an increase in sports broadcasts
and studio production. Chief among
these efforts was the '03-°04 “Mon-

For terrestrial broadcasters, the need to
get digital (and transmit HOTV)

“For the last five years, we have been
spending significant portions of our
capital budget installing DTV trans-
mitters, antennas, transmission line
and towers,” said Bob Seidel, CBS vice
president of engineering. “Now that
the DTV transmission systems are in
place, it is time to focus on the transi-
tion of the plant infrastructure to
high-definition television.”

Indeed, for terrestrial broadcasters,
the need to get digital (and transmit
HD) is abundantly clear. According to
the Consumer Flectronics Association
(CEA), there are now, or will soon be,
roughly 23 HD channels available on
cable and satellite, and approximately
nine million homes equipped with
HDTV sets. Broadcasters have to con-
vert their plant infrastructure to
handle SD/HD digital signals to re-
main competitive.

Aside from the need to install a se-
rial digital signal routing infrastruc-
ture, most production executives agree
that centralized, server-based systems
are most attractive. They add that vid-
eotape is becoming less important as
media organizations make the move
to digital equipment upgrades in their
news departments, satellite ingest ar-
eas and playout systems.

ABC optimistic

At the ABC network, all 10 Walt
Disney/network-owned stations are
broadcasting in digital, although not
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is ahundantly clear.

day Night Football” season in 720p
HD (with Dolby Digital 5.1 sound).

The network had produced the
1999-2000 season in HD with the
help of Panasonic Broadcast, but
stopped after consumers showed little
interest in buying HD-capable sets.
This scenario changed in 2003 with

Preston Davis, president of broad-
cast operations and engineering at
ABCTelevision Network

a significant reduction in digital (and
HDTV) set prices and the availabil-
ity of spots and entertainment pro-
gramming from broadcast and cable
networks such as ABC, CBS, HDNet,
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ESPN, HBO, Discovery, NBC, PBS,
Showtime and TNT, to name a few.

In terms of the progress of the DTV
transition, Davis said he’s optimistic
on two fronts: compelling content
and digital set sales. “I'm optimistic
on the SD business because Disney
is a great content company, and all
indications are that content is going
to be a significant requirement in any
broadcast portfolio,” he said. “I'm also
bullish about HDTV. I think that if
you had asked me a year ago, if I
thought we would see as much
HDTV programming as we currently
do, if I thought that the price of an
HDTYV set would be as low as it cur-
rently is, and if I thought there would
be as much cable carriage as there is
today, I probably would have said,
‘No. So, we’re further ahead than I
thought we would be a year ago.”

As another encouraging sign, Davis
said he has more money to spend this
year for technology purchases than he
has had the past two years due to a
recently improving ad market.
“There’s been comfortable — I
wouldn’t say ‘significant’ — growth
in the capital money that’s available
to rebuild the network’s facilities.”

The network is in the process of
building an HD “integration control
room” at its headquarters in New
York City, where a variety of shows
will be shot and edited with native
720p HD equipment. This will be in
addition to the existing control room
that the network uses to insert com-
mercials into live remote sports and
entertainment broadcasts.

The new control room would ac-
commodate native feeds from HDTV
studio cameras and HD graphics sys-
tems. “We’re trying to figure out a
strategy that limits our financial ex-
posure but is still able to service the
needs of our sports, news and enter-
tainment departments,” Davis said.

This HD program island will re-
quire native 720p switchers, cam-
eras, tape machines, graphics, rout-
ers and upconverters, which are all
on the network’s shopping list for
this year’s NAB.
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SONY.

The DVCAM™ format is the fastest-growing professional video format in history!

Now, we're growing even more. Powered by Sony’s Power HAD™ CCDs, our new DSR-39C DVCAM camcorder
is more sensitive than the naked eye. With F13 sensitivity and 65dB S/N ratio, you can record excellent images
in as little as 0.4 lux. So even in dimly lit interiors or difficult twilight shooting conditions, your subject won't be left
in the dark. Vertical smear is also reduced to -115dB. And it can be studio configured with a multicore studio CCU.

Need to capture widescreen DVCAM images? Sony’s DSR-570WS can shoot in both native 16:9 and standard
4:3 aspect ratios. And it has a Hyper Gain function that boosts electronic gain to 42dB for superb low-light
performance. Plus an i.LINK®* interface for digital A/V output. Whichaver model you choose, you'll get
3-hour DVCAM recording, generous warranty protection (see actual warranty for details) and more.

Take a look at Sony’s DSR-390 and DSR-570WS DVCAM camcorders. Evan in low light, any eye can see why

Sony is the camcorder of choice when you need to
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The network will also be looking for
a broad range of convergence solu-
tions that integrate information tech-
nology and traditional broadcast
hardware over a wide- or local-area
networked infrastructure. Digital
newsroom computer systems will also
attract the ABC network’s attention
this year.

McGraw Hill Broadcasting
confident

Ron Jennings is director of engineer-
ing at San Diego-based McGraw-Hill
Broadcasting, whose station group
includes WRTV-TV in Indianapolis,
KMGH-TV in Denver, KGTV in San
Diego, and KERO-TV in Bakersfield,
CA. Jennings said his company is in
the process of upgrading its news-
room operations with new iNEWS
newsroom computer systems from
Avid Technology, as-well as several
nonlinear editing systems, a shared
storage system and tapeless playout
technology from Thomson Grass Val-
ley. The Grass Valley purchase order
alone is worth over $3 million.

CNN Atlanta’s newly completed hub is the first
of the cable giant’s facilities to transition away
from linear videotape to an integrated, file-
based environment.

“Our capital budgets are larger than
last year, and they are sufficient to
meet our needs,” he said.
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Jennings is confident that must-
carry agreements will be sorted out
and enable his stations to reach the
nearly 80 percent of American con-
sumers who watch their DTV through
a local cable TV provider. This past
season, McGraw’s four ABC affiliate
stations broadcast “Monday Night
Football” in HD to its viewers to a
great response.

“Over-the-air ‘free TV’ is still a good
idea,” Jennings said. “I am somewhat
encouraged by some of the decisions
made (or at least discussions) by the
FCC with regards to cable must-carry
of DTV, some movement by local
cable companies wanting to carry our
DTV signal, and the makeup of the TV
receivers. Overall, I see a good future
for over-the-air TV. [Broadcast TV] is
a mature business now. [The era of]
increasing our profits by double dig-
its every year is no doubt gone, but
it’s still a very good business.”

“The goal for my company, and for
any station,” Jennings said, “is to
consolidate as many common func-
tions as possible, not only at the sta-
tion level, but across the
group. Also, local agree-
ments between news sta-
tions for use of helicop-
ter platforms and shared
live capabilities, I feel,
are inevitable.”

Cable jumps in

On the cable-produc-
tion side, Gordon Castle,
senior vice president of
technology at CNN, said
media companies have to
“Jump in there and get
started,” when it comes to
upgrading their equip-
ment to digital.

“While it is true that the
technology continues to
be refined and integra-
tion/interoperability is-
sues are improving, this
transition takes time and
there are many steps of improvement
that can be realized now,” he said. “In
making these changes, it is important
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Gordon Castle, senior vice president
of technology at CNN.

to focus on workflow opportunities
and to use this transition as a time to
think about the changing business
goals for the future”

With capital budgets in place to sup-
port this work, CNN has been at the
forefront of new media technology
investment for some time. Castle said
that 2004 is a significant year in the
conversion of CNN to an “integrated
production environment” (IPE),
which will initially result in the tran-
sition of the Atlanta news hub. IPE is
the name for a project that is moving
the cable news giant away from linear
videotape to an integrated, file-based
environment leveraged by sophisti-
cated media management.

For the last several years, CNN has
been replacing aging videotape ma-
chines with playback servers, server-
based editing, media-management
software and a highly advanced digi-
tal archive. With the move to the new
facility, the network will have com-
pleted the transition to a completely
integrated production infrastructure
based on a collection of MPEG-based
recording, editing, playback and digi-
tal archive systems. These systems will
use IT-style middleware and metadata
that takes advantage of the Material
eXchange Format (MXF).

At NAB, Castle said CNN representa-
tives will be looking for cost-effective
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| THE DXC-D50 SERIES. WHAT IT —
| TAKES TO MAKE A BETTER CAMERA.

What sets this camera apart? Its major parts. Every integral part of Sony’s new DXC-D50 Series Digital
| Video Camera — the next generation in the DXC-series of cameras - is designed and built to work
together by Sony. The result of this match is extraordinary picture quality and operational convenience
in a camera packed with an array of performance features.

Available in two different versions: the DXC-D50 4:3 model and DXC-D50WS 16:9/4:3 switchable
model, both feature the new high-performance Power HAD™ EX CCD sensor and precise 12-bit A/D
conversion built into a highly sophisticated LS| for superb picture quality, high sensitivity, and low
noise and smear characteristics. Excluding the lens, all these critical components contributing to
quality performance are made by Sony. For the ultimate system versatility, these cameras are available
in multiple packs or configurations, based on individual production needs and can be paired with
Sony’s new RCP-D50/51 Remote Control Panels,

Whether the application is studio or location, the DXC-D50 series cameras provide an ideal solution

at an affordable price. Work Smart. Work Sony

VISIT SONY AT WWW.SONY.COM/NABO4
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technology for HD routing, SD switch-
ers and monitoring, stereo and multi-
channel audio, automation for real-time
production, field editing and contribu-
tion equipment, and ENG acquisition.

The next steps in its transition will
include the integration of laptop edit-
ing into the field. “In addition to edit-
ing systems, we are also expanding our
file-based contribution,” he said, “allow-
ing a journalist in any part of the world

Turner turns to IT
Media-asset-management (MAM)
tools remain near the top of the shop-
ping list at Turner Studios and its
separate network operations division.
Clyde D. Smith, senior vice president
for broadcast engineering research
and development, quality assurance,
and metrics, said that Turner’s new
digital facilities have made extensive
use of broadcast IT technology to

"It is counter-intuitive

to install standard-definition equipment when the

indu

to transfer files or provide video
streams over a variety of networks.”

Additional areas of focus for techni-
cal changes and improvement include
control rooms and graphics systems.
The goal is to improve quality, start
the transition to HD production and
simplify production workflows, he
said, adding that by the end of 2004,
the cable news network will transition
many of its wide-area video paths to
computer-based networks that lever-
age scalable video streaming and fast
file-transfer protocols.

Ciyde D. Smith, senior vice president
for broadcast engineering research
and development, quality assurance,
and metrics atTurner Studios.

to HD.

streamline production.

Turner Studios employs a heavy
dose of networking and storage sys-
tems for its graphics, audio and edi-
torial personnel, who use sophisti-
cated software tools to automatically
manage audio libraries and exchange
graphics and clips between disparate
authoring platforms.

Network operations is moving into
an “ingest once for repeated use” en-
vironment with the rollout of the
broadcast-inventory manager and
the application of automated data-
storage libraries. The group has also
put a lot of effort into monitoring
signal quality and control of SNMP-
compliant products.

“Years ago, managers and supervi-
sors got feedback from the operators
who worked hands-on with the
physical media,” Smith said. “Today,
in the file-based systems we use,
the complexity provides a layer of
isolation and the operators have less
direct feel for the changes in media
volumes, quality and system perfor-
mance. The only way to assure
reliability and quality is to proactively
monitor systems.”

High-definition production tools,
particularly for sports production, as
well as SANs, high-speed data net-
working and automated data storage
libraries, are also key to its HD infra-
structure in support of Turner’s new
TNT HD network.
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CBS shows the flag

As part of its normal capital-re-
placement process, the CBS network
has been installing multiformat, dual-
mode equipment capable of produc-
ing both SD and HD signals. This in-
cludes dual-mode cameras, routers,
production switchers and tape ma-
chines. Seidel said he’ll be coming to
the NAB2004 convention looking at
technologies that support the “broad-
cast flag” initiative and other verti-
cal-interval (VANC) metadata, such
asaudio and captioning information.

“Even if you don’t use the dual-
mode HD capability at the start,”
Seidel said, “it is cheap insurance for
future-proofing your plant. Plus, it is
counter-intuitive to install standard-
definition equipment when the in-
dustry is clearly going to HD.”

CBS has 175 affiliated stations out

Bob Seidel, CBS vice president of
engineering

of 207 on the air in DTV, covering 97
percent of U.S. DMAs. Many of these
stations have been originating their
commercials from server-based tech-
nology as well as recording syndica-
tion programs on servers. At
NAB2004, they will be looking at re-
ceiving and distributing commercials
using similar IT solutions.

There’s little doubt that CBS is opti-
mistic about the DTV future. After
years as the sole pioneer of HDTV

MARCH 2004



SONY.
SONY RECORDING MEDIA.
THE HEART OF NEW TECHNOLOGY

Inside Sony’s latest digital recording technologies, you'll find a vital advantage: Sony
professional media. Not only does Sony media help our recorders reach new heights,
it also helps you speed your workflow.

For example, the superb transfer speed of XDCAM"™ recorders wouldn't ke possible
without the unique recording layer of Sony Professional Disc™ media. The startling
High Definition pictures of HDCAM SR™ recording depend on higher bitrates, made
possible in part by the ultra-thin metal particle layer in Sony HDCAM SR tape. No
surprise. For over 50 years, we've been at the forefront of recording hardware
precisely because of our leadership in recording media.

Unlike flash memory, HDCAM SR and Professional Disc media won't break your
budget. Unlike hard disks, Sony media is removable and portable, suited riot only for
acquisition, but also for program exchange and archival preservation of your
precious masters.

Look into the heart of our new recording technologies and you'll see Sony professional
media. Decisive reasons to Wor ! < Son
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sports broadcasts, the network has
been joined by others and is seeing
some of the fruits of its labor in posi-
tive consumer feedback and nominal
yet measurable ratings.

“DTV represents a totally new plat-
form, which gives the broadcasters op-
tions to offer traditional content as well
as new services,” Seidel said. “The local

broadcaster is still the most effective
producer and distributor of local and
network content. Having the local
broadcast stations on the cable and sat-
ellite services has and will continue to
add value to those distribution chains.”

All together now
CNN’s Castle said he too is very

Over
946,080,000 seconds
of precision timing

HEN you require the best, most accurate in precision
timing look only to ESE. Designed for "Precision
Timing", ESE Master Clocks & Accessories have
been the industry standard for over three decades.

Whether using GPS, WWV, Modem, Crystal or line frequency
accuracy — all ESE Master Clocks can drive digital or analog
slave clocks, as well as interface with video and/or computer
based systems. Call or visit our web site for more details.

* 3-Year Warranty

142 Sierra Street » El Segundo, CA 90245 USA
Phone: (310) 322-2136 ¢ Fax: 310.322.8127

www.ese-web.com
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optimistic about the outlook for the
news business and where the indus-
try in general is headed. “This is a
strong industry in the middle of some
very exciting changes,” he said. “These
changes allow us to improve our sys-
tems and at the same time expand our
reach. New workflows and technology
will allow us to take advantage of new
and growing markets more efficiently
while still allowing us to maintain our
strong brand as a television news and
information provider”

"DTV...gives the
hroadcasters urtiuns to
offer traditional content

as well as new
services.”

. Bah Seidel, CBS

These executives all agree that the
underlying issue is that everyone must
go digital... and fast.

“The worst thing you can do is wait
until the last minute and do a crash
project to convert the entire station,”
he said. “Any station or network that
installs standard-definition equip-
ment is throwing money away. Much
of the HDTV equipment has reached
the pricing level of SD equipment.
Start converting your production fa-
cility to HDTV today.”

ABC’s Davis concurs. “If your sta-
tion is analog today, there’s no ques-
tion you should go digital or you are
going to miss out on opportunities
that others are already taking advan-
tage of or are about to” BE

Michael Groticelli regularly reports on the
professional video and broadcast
technology industry.
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Sign vp now for Broadcast Engineering’s
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Keeping On-Air Transmissions

LIVE

Wltll Actwa Power’s Battery-Free Energy Solutions

Dead air is no longer a problem when Active Power’'s

innovative CleanSource® Energy Storage systems are
protecting your broadcast networks, transmitters and
microwave uplinks.

Today, having a generator for back-up power is not
enough to keep your operations on-line. When a
power interruption hits, crucial unprotected seconds
mean broadcast interruptions and potential dead air
before the facility’s generator kicks in.

CleanSource from Active Power is the ideal solution to

. protect against power outaces and damaging voltage
No Place for Eatteries here... ) ) )
Telemundo's multiple transmitters at  fluctuations. With powsr rafings from 65 kVA to 3600
the top of the Empire State Building x
Ay BCalacledu At Bowsrs kVA, the battery-free CleanSource Flywheel UPS
CieanSource technology. meets the cuality demands of today’'s broadcasting
and transmitting facilitiess and eliminates the need for

buiky, higTJ maintenance battery-based systems.

Visit our website at www.activepower.com/a1130 to
learn Why major U.S. and international television
networks depend on Active Power's AC and DC
solutions tc keep broadcast stations on-line and
transmissions live.

Market Engineering Award Recipient - =

www.activepower.com/a1130 3
email: a1130@activepower.com
Toll-Free: 1-877-FLYWHEEL
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n Thursday evening, Nov.

20, 2003, ABC aired the

news special “Peter
Jennings Reporting: The Kennedy
Assassination — Beyond €ons
spiracy.” The program featured Dale
Myers® elaborate recreation of the
Nov. 22,1963, events in Dealey Flaza.
Rarely has 3-D computer animation
been used more effectively te en-
lighter. more people on a more im-
portant topic.

When the network aired the two-
hour, prime-time special, it was seen
by mare than 11 million viewers. The
following Sunday night, the BBC2

MARCH 2004

broadcast the piece-on its. “Curreiis
Affairs” program;and it-set a,20 per-
cent-share record when 4.9 million
people tuned to the UK broadcast.
Moreover, the Banff Television Foun-
dation elected to show the “Beyond
Conspiracy” news special at its His-
tory Congress trade conference in
France in December.

In making the program, executive
producers Mark Obenhaus and Tom
Yellin gathered input from numerous
people connected with the assassina-
tion and the ensuing investigation.
They interviewed more than 70 friends
and relatives of both Lee Harvey

broadcastengineering.com

BY LT. MARTIN

Oswald and his killer Jack Ruby, along
with officials from the CIA, FBI, the
Dallas Palice, the Warren Commission
and even the Russian KGB.

Seeing is believing

But senior producer Richard Brick,
why is also vice president of Springs
Media, the production company that
co-produced the special with Peter
Jennings Productions, knew that the
best way to dispel the myriad ques-
tions that have proliferated around
the assassination of John E. Kennedy
would be to let the audience see for
themselves the relative position of all

. . &y i
- - - = 3
L L




Pawp
PPPddEPpw
PRPPPD PP
PEPEPPR D
PP ERE PR o e
PERPPEPED P 55::3}
PPDO DT ARnEep
PPN PEFD S@ @@ e
FRPPNP O PP [y r

This fully rendered animation frame shows President Kennedy and Gover-
nor Connally in the presidential limousine as it passed the Texas School
Book Depository. The animation does not include the other occupants of
the limousine.

the elements involved with the tragic  ant for the critically acclaimed 1993
events of 40 years ago. So he contacted  BBC/Frontline documentary “Who
Dale K. Myers, an Emmy-winning 28-  Was Lee Harvey Oswald?” but had also

Myers had, by 1995, produced a geometrically
accurate representation of the lexas School
Book Depository and the landmarks

year veteran of radio and television already spent a decade working on a
who had not only served as an on-  3-D computerized reconstruction of
camera expert and technical consult-  the events in Dealey Plaza.

86 broadcastengineering.com

A decade in the making

Back in 1990, Myers had purchased a
NewTek Video Toaster with a 24-bit dis-
play card. Three years later, he started
using version 1.0 of LightWave 3D soft-
ware to create a 3-D model of the assas-
sination based on the famous 8mm film
shot by Abraham Zapruder. By aligning
wire-frame models that matched each
frame of the only real-time visual record
of the event, Myers had, by 1995, pro-
duced a geometrically accurate repre-
sentation of the Texas School Book De-
pository and the landmarks surround-
ing Elm Street, which the president’s
limousine had been driving down. But,
since he was limited at that time to an
Amiga 2000 computer with a 286 pro-
cessor, Myers’ first 3-D model was nec-
essarily limited in its detail, with only
primitive figures representing the rela-
tive positions of JFK and Texas Gover-
nor John B. Connally.

More rendering power

In 2003, ABC News approached
Myers to provide his Dealey Plaza rec-
reation for its special honoring the 40
anniversary of the JFK assassination.
Already working on a face lift to his
original version using LightWave 3D’s
7.5 software, Myers accelerated the
process by employinga 3DBOXX plat-
form from BOXX Technologies. Myers
used this platform, which boasts dual
hyperthreaded Intel Xeon 3.06 proces-
sors with 4GB RAM and a 3Dlabs
Wildcat4 7210 graphics board, to per-
fect the project as he had originally
conceived it.

In addition to LightWave 3D, Myers
used Adobe Photoshop to create tex-
ture maps for realistic surfaces and
AfterEffects to blend wire-frame mod-
els with solid objects and to create the
final composites.

Maps and busts

To ensure the accuracy of their
three-dimensional layout of the area,
Myers and his technical director Jon
Tindall acquired a survey map of
Dealey Plaza prepared by Drommer
& Associates for the House Select
Committee on Assassinations in
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TBC/Synchronizer
Works 24/7
52/365

Digital 5CT

This latest Time Base Corrector/Video
synchronizer is a refinement of our work-
horse Model 50 lI-one of the most reliable,
popular TBC/Sync devices ever. The Digital
50 lll is on the job and active all the time,
synchronizing digital video, and correcting
and synchronizing analog video. And it
transcodes.

Three inputs allow you to mix and match
D1, or analog component or composite.
And it includes proc amp control on all
inputs. All outputs are active for any type
of input. Plus, you can freeze either field
or a frame.

The Digital 50 Iil is available in NTSC and PAL
standards.

Features:

e Proc Amp on all inputs

¢ By-pass for all inputs from front panel or upon
loss of power.

¢ Time Base Correction for composite and
component inputs.

¢ All outputs active for all input types.
Component level inputs and outputs
selectable between SMPTE/EBU and Beta.

¢ Full-time or selectable composite color bar

generator. (Uses composite output) Sk -
« Freeze F1. F2 or frame. The Digital Video People

. Tel (408) 867-6519 » Fax (408) 926-7294
NTSC or PAL. www.primeimagzainc.com




1978. They based their model of the
Texas School Book Depository on
blueprints provided by Burson,
Hendricks & Walls for the Dallas
County Depository restoration
project in 1978. Myers and Tindall
crafted the presidential limousine, a

One of the benefits of M
its ability to repro

sculptor Mark Stuckey to create life-
size clay busts of President Kennedy
and Governor Connally so he could
pay particular attention to their rela-
tive seating positions. Then, he cov-
ered the surface contours of each
man’s casting with a grid that became

Xers' 3-D recreation was

uce the exact geometric

== _[elationship between Kennedy and Connally.

1961 Lincoln convertible, after the
original body draft from The Hess &
Eisenhardt Company.

For clarity, Myers elected not to in-
clude models of the Kennedy and
Connally wives, and he commissioned

f “}""5‘.- o |

the basis for importing three-dimen-
sional data points into the 3DBOXX
using a digital probe. With LightWave,
he connected these data points and
made accurate virtual models of both
men’s heads, and then connected them

to generic models of human bodies
that he had rigged for animation.

Reference and comparison
One of the benefits of Myers’ 3-D rec-
reation was its ability to reproduce the
exact geometric relationship between
Kennedy and Connally. The perspective
of Zapruder’s camera offered a simple
digitized enhancement of the 8mm film.
Myers used key landmarks in the plaza,
such as the R.L. Thornton Freeway and
the Fort Worth Turnpike road signs, to
determine the triangulation of
LightWave’s virtual camera based on a
camera’s six degrees of freedom: X, Y, Z,
heading, pitch and bank. He compared
this with virtual recreations of many
other assassination photographers,
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With a digital probe, animator Dale Myers imports data points from a grid on a bust of JFK into his animation

system.

broadcastengineering.com
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ANTON BAUER® OR IDX!

ONLY THE AZDEN 1000 SERIES UHF RECEIVER
IS DESIGNED AS AN INTEGRATED PACKAGE!

The Azden 1000 Receiver can be purchased integrated into the Anton
Bauer® "Gold Mount" (1000URX/AB), or the IDX "V" Mount (1000UDX/VM)
for use with any V-Mount battery system, for easy and secure mounting
to your camera. Designed specifically for broadcast ENG, the 1000 is
a true diversity system with 2 complete front ends, and offers

121 user-selectable UHF channels in the 723-735MHz range.

Here's what Buck McNeely, of the TV Show
"THE OUTDOORSMAN WITH BUCK MCNEELY"
has to say about the 1000:

"My choice of wireless microphones is the
AZDEN 1000 series. | can mount up to 2
receivers in line between the camera body
and the battery on the gold mount adapter
and it's powered by the attached battery
with little noticeable extra drain. We have
hundreds of channel options and appreciate
the clear reception and range these Azden
units deliver."

Craig Caples of Caples Productions
in Las Vegas says

"When shooting at the LasVegas Motor Speedway
and televising UNLV games at Sam Boyd Stadium
we use the Azden 1000 series, the Anton Bauer®
unit and both the 10008T beltpack and 1000XT
plug-in transmitter. We've used it for about 2
years in almost every condition and environment,
getting a strong clear signal, without any problems,
including on the ski slopes of Utah. Caples
Productions is proud to use Azden.”

Azden has been selected by both
Ikegami and Panasonic for their
“Slot-In" cameras (model 1600URX-Si).

For complete features and specifications
visit our website: www.azdencorp.com.
Bodypack transmitter (1000BT) with reduced
current-drain for improved battery life, is available
with Azden EX-503H, Seny ECM-44H.

Plug-in XLR transmitter
(1000XT) works with
dynamic mics.

A|AZDEN

P.0. Box 10, Franklin Square, NY 11010 « (516) 328-7500 « FAX: (516) 328-7506
E-Mail — azdenus@azdencorp.com



This partially rendered animation frame shows a bird’s-eye view of the presidential limousine, the relative posi-
tions of Kennedy and Connally, and the path of the bullet that struck them.

including Phil Willis, Wilma Bond,
Hugh Betzner, Jr. and Charles Bronson,
to verify its accuracy. Other pre- and
post-assassination films from Marie
Muchmore and Orville Nix added to the
rich fund of source material.

Events in motion

Then, Myers began inserting the ex-
act path of the limousine and its oc-
cupants. Zapruder’s camera was a
wind-up Bell & Howell Zoomatic that
shot an average of 18.3fps. Since the
final version of the animation had to
run at video’s 30fps, the digital video
format would provide a sample rate
nearly twice that of the original film
(1.64 digital frames for every frame of
film). This meant that, although there
would not be a one-to-one relation-
ship between Zapruder’s original and
Myers’ 3-D animation, the digital se-
quence would actually be smoother.

Synchronization, alignment
and key frames

As Myers matched the speed of the
limousine model moving down Elm
Street to the images revealed by the
Zapruder film, the crime-scene recre-
ation proceeded with a clarity and
flexibility unrivaled by any other

90

investigation. Using lampposts that
were triangulated into the position
they were in in 1963, Myers employed
spline-motion paths to bring the Lin-
coln convertible into line with the
original film.

To minimize errors, Myers used the
clearest frames of the Zapruder film for
positioning JFK and Connally inside
the car. Generally, he placed key-frame

result, as seen in “Peter Jennings Re-
porting: The Kennedy Assassination
— Beyond Conspiracy,” was a clear
and accurate view of the assassination
of President Kennedy. To verify the
computer reconstruction’s validity, the
show’s producers employed Z-Axis, a
forensic consulting group known for
creating computer models used in liti-
gation, to vet Myers’ animation.

The result was a clear and
accurate view of the assassination of

ot e

President Kennedy,

positions at half-second intervals
throughout the recreation, although he
employed tighter keying patterns us-
ing between one- and five-frame inter-
vals during Zapruder frames 220
through 238, and 312 through 330.

Stunning results

Now Myers could present the ABC
viewers with a 3-D virtual animated
model that they could view from any
angle. Unlike Zapruder’s film, the
computer has the ability to lock its vir-
tual camera onto a target without the
imperfections a handheld or tripod
mounted camera would produce. The

broadcastengineering.com

Even seeing these events recreated in
a TV news special probably won’t settle
all questions, but Dale Myers’ has pro-
vided evidence that should go a long
way toward quelling the storm of con-
spiracy theories generated by the
events of Nov. 22, 1963.

According to “Beyond Conspiracy™s
senior producer, Richard Brick, the
ABC network already has the rights to
re-run their news special. Let’s hope
that they do. BE

L.T Martin is an industry writer and post-
production consultant living in the Los
Angeles area.
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Whatever your HD system requirements,
all roads lead to lkegami.

More broadcasters are buying HD cameras from tkegami, because lkagami has
more of what they need. In addition to their world-renowned technology,
lkegami offers a complete range of HD systems to meet almost any require-
ment and applicaticn. With a complete line of products that includes stu-
dio and hand-held mme-as, a CCL that accepts both triax and fiber cam-

era cable, compact and full-blown multi-format HD Switchers, a range

of HD Monitors, 2nd a line of Up and Down Converters, lkegami

is the choice for t=day and down the road.

See Us At NAB Booth #C6428 CCU-790A

Fiber & Triax from the same CCU.
Only lkegami has it!

HSS-3000
HD/SD Switcher

lkegami Electronics (USA), Inc. 37 Brook Avenue, Maywood, NJ 0760

[}
| ke am |  CostCon (200) 3689171 Wl Crosg 101 297 Hre Southeast: (€54) 735-2203
: Southwest: (972) 869-2363 Midwest: (630) 834-9774




) L]
] i o
o ’ ¢ = i
4 A ™
- e Y
1 L 3
= e | 3 N
.”.,./_a 4
. g
2

--r'm‘ K

we

broadecastengin

92



MARCH 2004

he NAB show has and always will provide a place for broadcasters
from around the world to gather and learn more about their indus-
try. Not only does it provide the opportunity to see new technology

firsthand, but it also offers attendees the chance to get together and have
questions answered on technology and policy.

Every year the Broadcast Engineering staff provides a guide full of comprehen-
sive coverage to help our readers make the most of this chaotic event. This
manual is meant to serve as your ultimate resource for getting a winning hand
at NAB2004! First, we announce the winners of our third annual Excellence
Awards competition. These facilities will be recognized at NAB for their achieve-
ment as a network facility, automation facility, new facility, audio facility, RF
facility or new studio.

Next, our exhibit hall map will help you find your way through the hundreds
of booths and new products. Vendors

from around the world will be
displaying new solutions and 10
updated favorites, giving }
broadcasters the chance to

shop for a wide range of new
technologies. You'll hit the
jackpot every time if you use ] /
our map to find your way |
through the maze of booths. [

Our FASTtrack section will
save you time and make - t"

navigating NAB easier than \ n
getting a royal flush. This list-

ing in the magazine is organized to help \-\<Y
attendees find their way right to the vendors they

are interested in — whether they are looking for transmit-

ters or routers. Vendors are divided into categories, and then listed geographi-
cally for easy reference.

Finally, our DTV Marketplace showcases this year’s greatest listing of products
ever! Browse over 65 pages of product descriptions and photos to build your
ultimate shopping list. Whatever you’re looking for at this year’s NAB, our staff
wishes you the best of luck in finding it! BE

Excellence Awards 94-108

Exhibit hall map 109-132

FASTtrack 133-160

broadcastengineering.com 93
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Trim maintenance ¢osts;
free highly-skilled engineers
from babysitting the
transmitter

New Energy Saving
Collector 10T slashes
utility bills up to 70%

Improved cash flgw
means a higher station
valuation and larger
end of year bonus

Highest depressed
collector analog
power available

Redtice taxes — new

Simple conversion from [ temporary regulations let
o you accelerate depreciation
analog to digital — deducting over 0%
in the first year

The Ai Quantum QDC Depressed Collector Transmitter. High Power in Analog or Digital.
These days every dollar counts. Don't throw another dollar out the window on transmitter utilities.

Using water cooled deprassed collector I0T technology, the new DDC series is the most efficient analog
transmitter available. Transmitter utility bifls could be reduced by 70% — moving as much as $25,000 per
month directly to your battom line. That's an immediate cash flow boost TODAY. And, because the QDC
easily converts to digital. you'll enjoy this same efficiency advantage well into the future.

How much can you save? Every station is different, but many could enjoy an investment payback in as litlle as
three years. Contact us 1oday for a free analysis at 1-800-523-2596 or email mark.polavick@acrodyne.com.

See us at NAB, Booth C3836

Acrardyne Industries, inc. 10706 Beaver Dam Road, Cockeysville, MD 21030 ) ; v
p.410-568-2106 f. 410-568-1546  www.acrodyng.com Satistaction. Engineered.

© 2003 Acrodyne Industries, Inc.




3 4 annual BoadcastEngineering

EXCELLENCE AWARDS

Entries for the 2004 Broadcast Engineering Excellence
Awards were announced in the December 2003 Digital
Reference Guide. That issue contained stories about 23
of the world’s top broadcast and production facilities.

This year’s winners were selected based on voting by
readers who visited the Broadcast Engineering Web site
at www.broadcastengineering.com. Award plaques will be
presented at this year’s NAB convention to the compa-
nies that officially entered the facility into the contest.

Be sure to look for the Broadcast Engineering Excellence
Award in your favorite vendor or system integrator’s
booth. The award recognizes leading-edge design and
system Integration.

editorial director

96 broadcastengineering.com

And the winners are:

For Network Automation ..... e —— 98

Winer: PBS Ingest Suite by Omneon and CEl

Runner-up: Starz Encore by OmniBus Systems

For Station Automation

Winner: WT-W-TV
by Sundance Digital

Runner-up: WLVT-TV
by Microfirst Automation

For New Studio Technology - Network .... 102

Winner: Fox News
by The Systems Group

Runner-up: CNN
by The Systems Group

For New Stucio Technology - Station 104

Winner: Georgia Public Broadcasting
by Silicon Graphics

Runner-up: CSTV-TV
by Janson Design Group
For RF/CablesSatellite

Winner: WGBH-TV
by Microwave Radio Communications

Runner-up: WNED-TV
by Thales Broadcast & Multimedia
For Newsroom Technology - Station
Winner: Siidwastrundfunk (SWR)
by Silicon Graphics
For Audio

Winner: Cumu us Media
by Wheatstone
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Network Automation

Winner: PBS Ingest Suite by Omneon and CEI

Focused on estaslishing discrepancy-free program feeds,
PBS teamed with systems integrator CEI to develop a com-
prehensive solution based on a new workflow concept. To-
gether, they designed an ingest suite that did more than
reduce errors. The server-based system inspired further
enhancements, which provide reliable and money-saving
program-deliver~ solutions.

PBS and CEI decided to examine the benefits of moving
the packaging of programs upstream. To achieve their goal
of discrepancy-free program feeds, the team decided to
build a prototype ingest suite. To this end, the design pro-
cess began in earnest on an SD/HD-capable solution.

Key technology: Mirrored Omneon video servers totaling
9TB storage, ADIC Scalar 10K LTO-1 tape archive, Front
Porch Digital DIVArchive with 860TB managed storage,
Harris Automation, Dolby-E hardware, Clarity 67-inch
Lion LCD display, Miranda Imagestore and Kaleido-K2
display processor BE

broadcastengineering.com

Key technology: OmniBus Colossus automation system,
OmniBus Archive interface with Avalon preview,
NVISION SDI transmission router, Pro-Bel return router,
Pinnacle playout primary and backup, Pinnacle ingest serv-
ers, Pinnacle DekoCast, Evertz delay and closed captioning,
Dolby E decoder end AC3, Leitch sync generator, Leitch
reference DA, Tektronix monitors, Wohler 5.1 audio moni-
tors, Sony picture rionitors and ingest VTRs, Barco moni-
tor cubes, Videotek test and measurement equipment Bf
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total

Different applications require
different solutions. Most
manufacturers' limited awareness
of this fact just creates problems.

Calrec solves them.

Whatever your requirements,
Calrec have a solution available

right now.

Spedialists in broadcast console
design for over 30 years, Calrec
provide all the broadcast features
your programme needs, now and
in the future.

Powerful, flexible feature set to meet all
programme needs

Embedded control system allowing for
power-up and operation without the PC

CALREC

TOTAL SOLUTION
TOTAL COMMITMENT

Visit us at NAB Booth #C 7628

commitment

to broadcast

Calrec’s unique family of digital
production consoles all share the
same high levels of resilience, all
have hot-swappable cards and
panels and all operate
independently of the on-board PC.

In short, all Calrec consoles share
the same comprehensive
broadcast specifications ess2ntial
for live to air production. it’s no
wonder they have the finest
reputation for quality

and reliabiity.

Cairec, Total commitment,
total solution.

ERaLS

ITVNVY

Calrec Digital Broadcast
Console Users:

+ Clear Channel

+ CNBC

» KJRH Ch 2 Tulsa

« KNSD-TV Ch 39 San Diego
« KXAS-TV Ch 41 Dallas

« KXTX-TV Ch 39 Dallas

+ Maryland Pubiic Television

+ NBC Olympics

+ NBC Television Network

« NEP Supershooters, Inc.

* Trio Video

* Univision Network

* WTV] Ch 6 Porida

« WVTM-TV Ch. I3 Birmingham
* WXYZ Ch 7 Detroit

B Automatic redundant DSP, control B Hot-swap cards and modules throughout

processor and PSU systems

B High input headroam, excellent

audio performance

ALL cards and panels are removable and
insertable under power

B Full system reboot in less than 20 seconds

CALREC AUDIO LTD, NUTCLOUGH MILL, HEBDEN BRIDGE, WEST YORKSHIRE, HXT 8EZ, UK TEL: 01144 1422 842159 EMAIL: enquiries @ calrec.com WEB: www.calrec.com
South and Mid West States - TEL: (615) 871 0094 EMAIL: eri@ redwoodweb.com
North East States and Canada — TEL: (212) 586 7376 EMAIL dsimon @ studioconsultants.com
Western States — TEL: (818) 841 3000 EMAIL: jschaller @ audiospec.com

Visit us at NAB Booth #N1012



Station Automation

Winner: WTTW-TV by
Sundance Digital

Runner-up: WLVT-TV
by Microfirst Automation

WTTW-TV’s analog master control and associated tape
room facility frcm the 1960s had undergone several re-
builds in the past. However, it needed to be re-purposed
for other operations, so the station decided to build a
new broadcast facility. WTTW decided to use its employ-
ees in the electronic maintenance and design group, and
built the facility without the help of a systems integrator.
Engineering maragers researched equipment, tactics and
budgets and developed an overall system design, while
vendors selected equipment and furnished implemen-
tation ideas.

Key technology: SeaChange Broadcast MediaCluster,
Sencore stream server, Thomson Trinix video router,
Thomson Venus audio router, Thomson Jupiter control
system, Thomson Saturn master control switcher, 360 Sys-
tems Digicart II, Miranda Kaleido-K2 monitors, Sundance
Digital FastBreak automation system BE

100 broadcastengineering.com

Key technology: DSR-4000 IRDs, Panasonic AJ-D960
DVCPROS50 VTRs. Sony BVW-75 Betacam VTRs, Pinnacle
MediaStream decoders, Miranda Oxtel ImageStores,
NVISION router controller, Leitch AgileVision BE
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Are You Betting Your VHF Station's
Future on 1980's Technology?

Did you know that some major manufacturers’ current VHF transmitter prod.ict lines
are still based on technologies that were developed in the 1980s? While these
products may have been cutting edge in their day, the times have certainly changed.
This year at NAB Axcera will be introducing a new concept in VHF technology. Come
to see the fi-st VHF transm tter of the 21st century at NAB booth C8606.

,\E\Qxce ra

t: 724.873.8100 §:724.873.8105 www.axcera.com/be info@axcera.com
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New Studio
Technology-Network

Winner: Fox News
by The Systems Group

Fox News brought in The Systems Group to implement
a“21* century operations suite” as part of a turnkey pro-
duction facility. The addition of the studio allowed Fox
News to expand its current programming to include live
audience production. This suite of control and produc-
tion operations rooms includes production control, au-
dio control and & voice-over booth; a tape and server play-
back area; satellite equipment room; and a glass-walled
strect-level studio in the Rockefeller Center district of
New York City.

The facility incorporates some of the latest in multiviewer
monitoring, hybrid audio mixing and network-connected
production systems technology.

Key technology: Thomson XttenDD production switcher,
Thomson LDK-220 digital cameras, Accom Dveous DVE,
Quantel Picturebox still store, Miranda Kaleido-K2, TSL
USC-21 system controller, Clarity Lion UX 67” display,
Calrec Sigma 100 audio mixer, Fujinon studio and ENG
lenses, Radamec camera robotics BE

Runner-up: CNN
by The Systems Group

Key technology: Thomson Trinix 256x256 SDI video
router, Thomson Venus analog audio router, Thomson
Grass Valley 4000 taree-M/E production switchers, Yamaha
O2R digital audio mixer, Vinten Quattro studio pedestals,
Telex KP32 intercem key panels, Sony HDC950 cameras,
Sony PVM and BVM video monitors BE
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Go further.
Expand your coverage and
capture new audiences.

y —
:'J_{!.

Video Solutions: Distribute content to new viewers and new markets, opening up
new opportunities the world over.

Delivering content has never been easier. With {ntelsat’s Video Solutions, you
can grow ycur audience by distributing programming anywhere in the world.
Our state-of-the-art network gives you the flexibility and reliability you need
to access new markets and new audiences. After all, inteisat has been creating
global content delivery solutions for broadcasters for 40 years. So whether you're
distributing world news, cable feeds or DTH programming, Intelsat can help.

Go further. Connect with us at +1-202-944-8545

or email videosolutions@intelsat.com ’ I
@® Intelsat

www.intelsat.com inspiring connections




New Studio
Technology-Station

Winner: Georgia Public Broadcasting
by Silicon Graphics

Georgia Public Broadcasting (GPB) needed to transition
their infrastructure to an open digital format. Therefore
the Silicon Graphics architecture needed to meet not only
broadcast playout requirements, but also the common data
management, shared storage and archiving infrastructure
that the station eavisioned for both its broadcast and non-
broadcast data. GPB also wanted to build a highly reliable
centralized storage environment that would support both
their Internet service and broadcast operation.

Key technology: SGI Media Server, SGI Origin 300 serv-
ers, SGI CXFS shared file system, Hitachi Data Systems
9980V storage, Masstech Group MassStore storage,
Masstech Group Mass Proxy transcoder, ADIC Scalar ro-
botic tape library, Harris automation, Brocade 2Gb Fibre
Channel switches BE

Key technology: Sony BVP-E1 triax studio cameras, Vinten
pedestals, Jimmy [ib, Pinnacle FXDeko II and Deko1000
character generators, Pinnacle Thunder XL DDR, Telex
Adam CS matrix intercom, Soundcraft Series V audio con-
sole, Sennheiser wireless microphones, Leitch terminal
gear, Tektronix test and measurement, Venaca S3 archive
system, TBC consoles BE
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RF/Cable/Satellite

Winner: WGBH-TV

by Microwave Radio Communications

Runner-up: WNED-TV
by Thales Broadcast & Multimedia

WGBH-TV maintains a full-duplex 7Ghz inter-city mi-
crowave link between WGBH in Boston and its sister sta-
tion WGBY-TV in Springfield, MA, 100 miles away. The
link is used for brogram exchange and also handles net-
work traffic such as e-mail and Web access for WGBY. In
2001, Microwave Radio Communications (MRC) up-
graded these systems. The company proposed specified
variable-rate mcdems at each end as the baseband inter-
face and at each repeater site to re-clock the data. These
modems met th2 bandwidth and interface requirements
the station was looking for.

Key technology: MRC DAR radios, MRC variable-rate
modems, TANDBERG Television E5720 MPEG encoders,
TANDBERG Television TT1260 MPEG decoders  BE

E

106 broadcastengineering.com

Key technology: Thales DCX Paragon transmitter,
Tektronix RFA 300 measurement set, Sencore IRD 3384
receiver/decoder, Leader LV5152DA HD monitor, Wohler
ATSC-3 5.1 chanrel audio monitor, Barco HDM5049 HD
monitor, Dielectriz: NTSC/DTV combiner, DeltaStar TUC-
05-16/80H-R panzl antenna

MARCH 2004




Gigantic Power Comes in Small Packages
The newest Anton/Bauer series of chargers and power supplies combines

the power of InterActive charging with compact size, versatility,
features and economy only a TITAN could match.

TITAN 70

e On camera no-noise 70 watt power supply

Doubles as a single position InterActive charger
Unplug-and-go handheld feature

All travel power needs in a 1lb (450 grams) package

TITAN T2 NEW!

* 2 simultaneous independent
charge channels
e 70 watt DC output for camera power
* Charge and camera power at the
same time

e Fastest two position charger available

TITAN TWIN

* 2 position simultaneous charging
e Super-lightweight (480g)

e Economical travel/backup charger
e Perfect starter charger

TITAN TWQ NEW!
e Simultaneous InterActive charging

a”"%aueg The worldwide standard®

The power behind the best cameras capturing the best images in the world.*

For information contact Arton/Bauer or any Antow/Bauer dealer or distrioutor worldide.
Anton/Bauer, Inc. 14 Progress Drive, Shelton, Connecticut 06484 USA ¢ (203) 929-1100 * Fax{203) 925-4988 » www.antonbauer.com
Anton/Bauer Europe, B.V. Eurode Business Center, Eurode-Park 1, 6461 KB Kerkrade, The Netherlands ¢ (+31) 45 5639220 » Fax (+31) 45 5639222
Singapore Cffice - Anton/Bauer 6 New Industrial Road, # 02-02 Hoe Huat ind. Bld., Singapore 535199 ¢ (65) 62975784 » Fax (65) 62825235



Newsroom
Technology-Station

Winner: Stidwestrundfunk (SWR)

by Silicon Graphics
\ T

Winner: Cumulus Media
by Wheatstone

As one of the first German public broadcasting stations,
SWR serves more than 14 million viewers from three broad-
cast sites in the cities of Mainz, BadenBaden and Stuttgart.
SWR recently built a new studio and implemented a tapeless
digital newsroor. This newsroom will allow the 50-person
news team in Mainz to streamline its operations for dis-
tributed news production and play to air.

The new tapeless digital newsroom is based on IT technolo-
gies and centered on networking for computers and storage.

Key technology: SGI Media Server with RAID-3, SGI Ori-
gin 300 server w_th SGI TP9400, Dalet OpenMedia news-
room system, SGT Media Manager/DBOS news automa-
tion, Pinnacle Liquid blue NLEs BE

108 broadcastengineering.com

With five stations broadcasting from two different facili-
ties within the city limits of Nashville, TN, it was time for
Cumulus Media to consolidate all of its operations under
one roof. Cumulus built clusters, or “pods,” instead of lin-
ear rows of studios. Each air studio is grouped with its
program director’s office. Keeping each station’s person-
nel together helps preserve its individual personality, and
placing the program director in the cluster keeps him close
to his people and the heart of the broadcast.

The facility also has a glass-enclosed live performance stu-
dio with its own separate control room. The room will
serve as both a radio and a TV studio.

Key technology: Scott Studios automation, Wheatstone D-
9 TV digital television console, Wheatstone G-5 digital
audio radio console, Wheatstone BRIDGE digital audio
network router, European Cabinetry furniture BE

MARCH 2004
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“Mini” Replay at a “Mini” Price - $5995
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Replay System buftek.com

Brou g ht to you by BB See BUF at Booth SU9529, page 8
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Compact travel charger
The worlds most versatile
camera lights
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We know a lot about
fluorescent studio lighting.

After all, we invented it.

ez Y
PR L P

NN\

Videssence \
A

.
B - - R
Vicessence -

1}

A

Our founder invented the

first fluorescent lighting for

television studios, more than

23 years ago. And we've been NAB Booth # C8625
helping stars to shine ever

since. With a whole range of

innovative products including

the only fluorescent fixture in the industry with an

adjustable beam, we pride ourselves on being a tough

act to follow. In fact, we continue to set the standard

in efficient design, flexibility and performance. VIdessence

10768 Lower Azusa Road
626.579.0943 www.videssence.tv El Monte, CA 91731
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NAB2004
Exhibit Hours

| LAS VEGAS CONVENTION CENTER
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| R

Left: (] See Videssence at Booth C8625, page 7
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LVCC North Hall

NAB Exhibit Hours, April 19-22, 2004
Mon. - Wed. ............ 9a.m.-6p.m.
Thurs. .....cccecueeeennee. 9am. -4 p.m.

[] Advertisers

] Points of Convenience

[] Map Advertisers

Map# Company Booth
1 DPA Microphones N2536
2 RI2 N2116

[J See Lectrosonics at Booth N3316, page 5

microphones
and IFB

See and hear the latest
in digital, hybrid and
analog technology

@i, @

W AT ]
LEcmo ucrR4a1t

SYNTHESIZED ccErvEn

....'l....
R>00

00000000 1k @

MONITOR  SECURITY

Booth N3316
LECTROSONICS

in the LVCC North Hall

LECTROBONICS
D

[J See Quartz at Booth SU9812, page 9

The Signal Processing Router
Multi-format Routing plus optional plug-ins

initial plug-in functions include
* Channel Branding

* Master Control

* Embedded Audio Processing

New HD Master Control
Many new features for NAB including:

* Two internal logo stores

* 16 Channel Audio

* Dolby E Processing

1 n r"&__'
Booth # SU9812 C\’UH'M _ L

888.638.8745 | sales@quartzus.com | www.quartzus.com

[ See Telestream at Booth SU7183, page 9

— TELESTREAM

www.telestream.net

fia N broadcastengineering.com
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[ See Telestream at Booth SU7183, page 9

ow delivered directly from laptops!

e 1 e
b 4

® delivered in minutes

e over standard or wireless IP NEWSROOM

e to any server or edit system

NAB Booth SU7183 — TELESTREAM
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NAB Exhibit Hours, April 19-22, 2004
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[ See Anton/Bauer at Booth C3806, page 6

THERE SHOULD ALWAYS BE CHOICES.
IT MAKES IT EASIER TO FIND THE BEST.
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[ See Anton/Bauer at Booth C3806, page 6

THE POWER BEHIND THE
BEST CAMERAS

CAPTURING THE BEST
IMAGES IN THE WORLDSM

V’

MARCH 2004

¢ HIGHEST BATTERY
CAPACITY

{1 * NO ON-CAMERA

LIGHTING

RESTRICTIONS

s CAN BE CHARGED ON ANY POWER
CHARGER OR TITAN SERIES CHARGER

P [ n 7] B (@
DIOMNIC
o CAN BE SAFELY ADDED
TO ANY INVENTORY
OF EXISTING
ANTON/BAUER
BATTERIES
e HIGHEST GRAYIMETRIC
AND VOLUMETRIC
ENERGY RATIOS
AVAILABLE

HytroON

¢ MAXX 3-YEAR
WARRANTY

—

¢ DETERMINE
REMAINING RUN-
TIME REGARDLESS
OF BATTERY
CAPACITY

REALTIME"™

LOAD AND
ENVIRONMEMNTAL
CONDITIONS

e AVAILABLE CN ALL
DIGITAL BATTERIES

antoma®”

The werldwide standard®

BooTH #C3806

broadcastengineering.com 7




NAB Exhibit Hours, Aprll 19-22, 2004

South Hall, upper level o

[ ] Advertisers [] Points of Convenience [ ] Map Advertisers
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BUF Technology SU9539

ERG Ventures SU10609
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HiTech Systems SU11601

DB WN =

[ See Leitch at Booth SU9868, page 8

For Your HDTV Environment

EDITING

SMALL AND LARGE ROUTING

MASTER CONTROL : |
BRANDING » -

STORAGE AND TRANSMISSION

In Booth#SU9868 CLEITCH.

8 broadcastengineering.com MARCH 2004
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[ See fortel at Booth SU7477, page 9

B o 8 &

¢ Analog to Digital Converters
¢ AV Synchronizers
e Color Correctors
¢ Legalizers

Come see us at

You u‘Avs ons sHOT Ar'convsnrme Booth #SU4TY.
YOUR ANALOG TO DIGITAL —
‘ :'WO%LDN'T You cnooss THE

FORTEL

www.forteldtv.com

0} ADVd NO SINNILNOD
T3A3T H3ddAN TIVH HLNOS

PERFECT SIGHMAL. IDEAL CONTROL. CLEAR VALUE.

MARCH 2004
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Go ahead. f
Demand more of your system

SRR
i . Emannom : ¢°

path at once with simultaneous four-function control of signal
parameters.

A THOMSON BRAND

10

broadcastengineering.com

Our Newton™ control system handles all the modu/es in a signal

o
Kameleon

ajpowerful plug-in.

Grass Valley™ signal processing products pack more power
in a module than anyone else. Take for example:

* Our new line of Kameleon™ Fiber optic HD distribution
modules with up to 16 coaxial outputs on a single DA
with plug in fiber I/0 to extend the reach of your signal.

* Qur new line of four-channel Gecko™ modules that
process four signals at once.

* Industry-leading Teranex® SD and HD format conversion
technology embedded in a space-saving Kameleon
module.

¢ Full-featured Maestro™ SD/HD branding and
master control modules in only 2 to 3 slots.

¢ The Kameleon SD and HD Muiti-function module that
provides a complete audio and video processing system
on a single module — now augmented by new low-cost
application-specific versions.

Demand more from your systems. We do.

To learn more, please visit

www.thomsongrassvalley.com/modular. Or contact your
local Grass Valley sales representative.

(5 grassvalley

Copyright 2004 All rights reserved. Teranex is a registered trademark of Teranex, Inc. Gecko,

Grass Valley, Kameleon, Maestro and Newton are trademarks of Thomson Broadcast & Media Solutions.
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[ See NVISION at Booth SU7552, page 9
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i v 2 R o e .
Looking for a Router or Master Control Switcher?

If you're in the market for a router or master control switcher, be sure to stop by
our booth and check out these exciting new products.

NV5128-MC Multi Channel Master Control Switcher

New HD Version Now Available

NV8256-Plus Expandable Digital Video Router
With Our Patented Redundant Crosspoint Option

NV5128 Multi Format Compact Router

Now With Expanded HD Capability

NV7512 TDM Audio Router
512x512 AES, Expandable to 2048x2048 AES

NVﬁSﬁ@N

Masters in Digital Audio, Pioneers in HDTV

MARCH 2004
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Booth # SU7552

e = - e =

broadcastengineering.com

www.nvision1.com
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NAB Exhibit Hours, April 19-22, 2004

South Hall lowe level ool S T b T
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Walkway to North Hall
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[ See Ensemble Designs at Booth SUT1919, page 9

»
SD Frame SYNe ang @

PrOC amp for i
| ’ 0 & aud, g
Proc Contro, Panel for quick e %

HD Frame Sync and proc amp

> i o Ev S
W,
R,
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| Walkway to North Hall

Mag Company Booth
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ENSEMBLE
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NARB Exhibit Hours, April 19-22, 2004
Outside displa o e ... qam. Sy
[ ] Advertisers [L] Points of Convenience [ ] Map Advertisers
WEAEE%TBAF H‘}Hl - . r N CENTR{-\IL HALL
-
E - MOBILE MEDIA EXHIBITS

comrome !’ Natlona( b n
o o2 | e =

WALKWAY TO SOUTH HALL

DESERT INN ROAD * DESERT INN ROAD

[ See Konan at Booth SL2159, page 12

DAM without Konan is ltke... |

1. Las Vegas without Casino

2. Juliet without Romeo

3. “Twins” without Danny Devito
4

5

. “"The Matrix” without Neo
. Book covers without Fabio...

<
e ,,‘\v..

=1 got lost" fmd DAM here.

e R S
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Lobby

[ See Harmonic at Booth SU11006, page 9

What can you REALLY do with 19.39 Mbps?

BRIDGE MEETING ROOMS
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Mapcube .........ccociniiinieiiie SL559 12
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Marshall Electronics...... ..SU11614 9
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Masstech Group .............. SU7058 10
Masterclock .......cccoeeveivinieininns C1735 6
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Matrox Electronic Systems ..... SL4031 12

Matthews Studio Equipment ... C10634
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Maximum Throughput............. SL1055
MaxVision Corporation .. .. SL6021
Medea Corp. ....ccccoooiriiniinnn SL3731
Mecia Concepts ............ ....SU11636
Media Control Systems ............ C6947
Media Imaging Company .......... SL963
Media2media ..........ccoevieeinne SU7558
Mediad ... SuU8148
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Medialocate USA................... sU8826
Mediaproxy .......... SU6573
Medical Coaches............ MM227
Metging Technologies ............... N3731
Metaglue Corporation ........... SL5260P
MGE UPS Systems ................ SL1869
MCiI Broadcast .........cccceevvreueeee C2025
Micro Communications ............. C2025
Micro Researchlt ................... SL4217
Microboards Technology ......... SL3706
MICRODOLLY HOLLYWOOD C10832
MicroFirst ..........cecvvervcnnneen. SU7828
Microsoft Corporation/

Microsoft Digital Theater ...... SL5445
Microspace Communications . C10643
Mierowave Radio
Communications
Microwave Service Corp. .
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MikroM
Miller & Kreisel Sound
Miller Camera Support
Milimeter Magazine

Mindspeed Technologies ........ C12013
Miranda Technologies ........ SuU10129
Mirror Image Teleprompters ..... C2248
Mirror Image Teleprompters . SU10653
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Mitsubishi Electric . ... SL4702
Mix Magazine ........ .. C11213
MEK-V e C8244
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Motorola, Broadband ............ SuU11023 9
Movain-Interjungbo ...SU8237 10
MPEG-4 Industry Forum ........ SL1743 12
MSA Focus International ........ C11206 7
MSE Media Solutions ............. SU7776 9
MSoft ..o

MTI Film

Multidyne Video & Fiber .. 6
MUSICAM USA 5
My Weather 7
Myat. C1415 6

N Systems .......coccoovvvirirri, C5239 6
Nada-Chair ...............ccccooveeii. C1832 6
Nagra Audio/Nagravision ...... SuU10424 8
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Narda Satellite Networks ........ c11628 7
National Mobile Television ....... MM219 14
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ND Satcom ...... . c11632 7
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Nemal Electronics . C2338 6
Net Insight AB ....... ..C2554 6
Netia ..o, N2406 5
Network Electronics ........... Su11606 9
Network Innovations ............... C12028 7
Network One Entertainment ... SL5916 12
NeutriK .....ccceveeenn... .C5842 6
New England Satellite Sys. ....... C3132 6
New Skies Satellite .................. cg8614 7
Newpoint Technologies ............. C2920 6

Newtec America .................. SuU10212
NewTek .....cccooevreninnin. .... SL5045
Nexsan Technologies ... .. SL2769F

Next Works Media .................... SL561
NEXTAMP ..o SL1259A
NHK Engineering Services ....... C1833
NicomUSA ..o N416
NIXUS ............... SL3702
NKK Switches ... SU7679
NLE Systems ...........coccocoveen.. SL474
nNovia ...l SuU9516
Noren Products ........ SL3421
Norpak Corporation .................. C2551
Norsat.......c.oocovviciiiiinie, C12034
Northern Technologies ............. C2230
Novella SatComs............. ....C11825
NPR Satellite Services C11522
NTT Electronics ........... SL1255
Nucoda.............. SL2148
NUCOMM ..o C1425
NVerzion ...... SuU7075
NVISION ...oveeeeevrveieevsrcnsnns SuU7552
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Octave Systems ..................... SL3700
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OMB Sistemas Electronicos ..... N2709

Omneon Video Networks ..... SU7466
Omnibus Systems ................... C7634
Omnirax
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One Domain ............ccoccoc...... C10606A 7
Optibase ..........cccoccooervenn. SL2463 12
Opticomm ........ .. SU11304 9
Optimal Satcom ............c........ c11832 7
Optimal Solutions ................... Cc12310 7
Orad Hi-Tec Systems ............

Orbital Data
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PaladinTools ...............cc........ SuU6567 9
PanAmSat ..., C3214 6
Panasonlc Broadcast ............. C3811 6
Panavision .................... MM245 14
Pandora International ............... C1545 6
Paradise Datacom ..... C11246 7
ParkerVision ... SU8052 10
Patchamp ... C6140
Path 1 Network Tech. . ...SU9%616
Pathfire ..........cccocoovieiecn, SU10000

Patriot Antenna Systems ....... C12039
PBS Technology & Operations C7634A
Peak Communications .............. C1835
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> 8 5Dl inputs expandable
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> De-embedders on inputs
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> 2 voice-over
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Photoflex ........cccoceieiiieniiicinins C9143
Photron USA ........covecveiien SL5140
Pictron ..c..eeeccevieereecer e SL5249
Pilat Media ............. C10313
Pinnacle Systems ...... SU10160
Pioneer Electronics .......c.......... C9622
Pixel Instruments .... SU7476
Pixel POWET ........ouceonecneavnsnecns C5442
Pixelmetrix Corporation ............ C9146
PixelToOols .....cccoovvccveeveens SL3454
Pixtree Technologies .............. SL8237
Plug In Pavilion .........ccccooevinn SL5833
Porta Brace, K & H Products .... C8622
Porta-Jib ..coueeevvicieiieeiceeaen C8839
Premier Mounts .. SL1376
Prime Image ...........ccoueuvnnennnne C5634
Prism Media Products .............. C6814
Prism Media Products ............ SL5250
Pro Consultant Informatique ... SL1259
ProCyC ..ooveeeviirieesiiiniis e C9610
Pro/Four Video Products ........ SuU8744
Pro-Bel C8123

Production & Satellite Serv. ..... MM230
Production intercom
Prodys .....ccocvviuns
Professional Sound
Profound Effects

ProMax Systems ...

Promedia USA ...
Promise Technology ............... SL2680
Pro-MPEG Forum .... . LVCC S230
Prompter People..................... C12006
Propagation Systems ... C1335
ProPrompter .......cccooeviiriiennnn. C2345
Proware Technology ..... ... SL2767
Proximity Corporation ............. SU9600

Quartz Electronics......
Quest Manufacturing ...
QuestR&D
Quickset International ...............
Quintech Electronics ... .

RackFrame.Com ........ccooecvrenen C3842
RackSaver ...........ccccveecvacnnnns SL4017
Radamec Broadcast Systems SU9643
Radian ......ccccceeeevemrrriieeiireenns C5014
Radiant Communications ......... C1922
Radio Frequency Systems ....... C8617
Radio Magazine ............cco..... C11213
RadioWaves .......c..ccccnnieinnen. C1220
Radyne ComStream-

Tiernan ...........cocveeeueeee SU11300
RAIDON Technology ... SL6016
Rapidtext ..........ccccerees C12011
RCS ........ C6813
RCS ..o N1622
RDL Radio Design Labs ........... N2126
RE:Vision Effects .........c..ccc... SL5833
RealNetworks ..........ccoceeenenee. SL1280
RealVision ......ccocveeeecreereenenn. SL5516
Realviz .....c.ooeevene SL5655
Rees Associates ... .. Cbh336
Reflecmedia ......... . SL2180
Rentex ....ccoovveeevviiiieereeesinens SL5624

MARCH 2004

NQON®N ==~

pry
NWNNNOOHIOOD

Py

QNN © ONNOOOIONOD

RES Media Group ........c.ccc.. SL2256
Research Concepts.... C12029
RF Central ................. MM125
RF Parts ............. N1022
RF Technologies .. C7104
RGB Spectrum .............. ... SL4711
Richardson Electronics............. C1338
Richland Towers ...........ccccevvn. C1410
Riedel Communications C11210
Rip-Tie ..ccovviriiiriiinineniinicnns C1752
BRMS Live ....cccccerneee . SL2461
Rock-It-Cargo USA ... C7004
Rockwell Scientific ............cccee. C8047
Rohde & Schwarz.................... C2532
Rorke Data ............. ...Su8071
Rorke Data .......cooooveeeeenriiiecanns suU8269
ROsS VidEO .......ueeecernennrane SuU11029
R-Quest Technologies ............ SL1061
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S.two Corp. .. ... SL2152 13
SWR. ., C2922 6
Sabre Communications CorporationN4185
SACHHEN .....cccrvemecacncencissneanans C7628 6
SADIEINC. ..overerecrincesiiciiae SuU8426 9
Sam Woo Electronics ............... C2238 6
Samtel Electron Devices . C10422 7
Samy's Camera ............... C3043 6
San Lab Systems Inc. ............... C3504 6
Sanken Microphones/plus24 ... N3918 5
Sanyo Fisher Company .......... SL3624 12
Sat-Comm .....ccoecniiiiiiinienne c11726 7
Satellite Engineering Group .... C12332 7
SatNews Publishers ............... C11725 7
Satvision Technology Int'l ......... C1945 6
SAV Systemes

Audiofrequence Videonique SU7170 9
SBS Technologies .........c........ SL5525 12
ScheduAll Software Ssu11611 9
Schneider Optics .......... SU10615 8
Schoeps Microphones .. N3126 5
Scientek ....vvecveneeeiene ... SL3506 12
Scientific-Atlanta................... SU10449 8
Scopus Network

Technologies ..........ccoccenvnnne SuU11814 9
Scorebox ........ ...SU7071 9
Scott Studios .......cooeeeiriieiiinnne. C2214 6
Scott Studios ............ ..N3007 5
Screen Service Htalia............... N4312 5
Screen Subtitling Systems...... SU9509 9
Screenworks NEP .................. MM123 14
SeaChange International ........ SuUg9661 8
Sencore C10343 7
SeNncore ........cusieeesinnene. sut1011 9
Sennheiser ............cveceeeennnacn. N2812 5
Serious Magic .. SuU9578 &
SES Americom .. ...C10934 7
SFVideo ....ooeviiiviinnnns ... SL5524 12
SGI{Silicon Graphics} ............ SL4755 11
Shanghai Qianjin Electric

Equipment .......cooviniiniininnennin. C1238 6
Shenzhen Coship Electronics . SU6583 &

Shining Technology ................. SU6556
Shively Labs ................... ... N1606
Shock Mobile Technology ........ MM210
Shotoku Camera Support ......... C7943
Sichuan Video Electronic ...... SU11536
Sierra Automated

Systems & ENg. ....coooiiiviininnin N3705
Sierra Video Systems ... ... C7139
Sigma Electronics .............. SuU11043
SigNaSys ...cccovvereiceiiinineinreins SU7055
Silicon Color ....cocceviverniiiiiiinns SL566
SintecMedia ........cccevviviiininene C10913
SIRA ... C7817B
SISLINK 1o C11544
SI-TEX Weather Radar Sys. ..... C9244
SKB ...oeeererr et SL5618
Sky MICro .....cocccecvvinivinieiennes SL3713
SKYLINK oovveeevreeea e C11047
Skysine Fiber Corp. ........co...... SuU6552
SkyStream Networks .............. SL2484
Smart Media Solutions ... SL5870
SMART Technologies ............. SL1765
SmMartJog .....covveceiiniriviiieenis SU9029
SMPTE ............. Lobby 29
Snell & WiIlcoX ........conseeieievnens C6421
SBE ..coovrerrnne. ... Lobby17
Softel-USA ..o Susi141
SoftNi ............ SL5260B
SOftNl ..o SU9671
Solid State Logic ... N2412

Soljay Productions ...
Sonic Solutions.........
Sonifex
Sorw Electronics ...

Sony Electronics ... Ssu11051
Sorenson Media ......... SL5260D
SOS Global Express ................ C9831
Sound & Video Contractor ...... Cc11213
Sound Control Room.com ........ N4027
Sound Devices .........ccoveiurnnenne N3726
Sound Mixing Pavilion ... N1431
Soundcraft, USA .......c.occeein N1018A
SpectraLogiC ......ccocceeiiriinenns SL2769|
SpectSoft ... SL1057
Speedsix Software ..... SL5970
Spencer Technologies C9123
SPG Media .......ccoonvieiune C11007
Spider Support Systems. ... C10036
SRI vt Cc2222
SRSLabs ....cccoveveeernenn ... N1502
Staco Energy Products ............. C1211
STAGETEC (Salzbrenner

Stagetec Mediagroupj ............ N2034
Staging & Rental

Operations (SRO) ..........ccevvne. C11213
Stanless .....cccoceeveereccccnieninien C1818
Standard Communications . ... C12017
Stanton Video Services ............ C7147
STE-MAN ..o C8235
StorageTek ... SL2796H
Stradis .......ccoene SuU8348
Strand Lighting .......c..occoeveeennnn C1825
Stratos ....ocovnrreiiiens C12106
Stratos Lightwave ................... SU9506
StreamboX .......cceceevrnercinanne SL2760
Studer N1018
Studio Network Solutions ....... SL1762
Sundance Digital ..................

SunUp Digital Systems

Superior Broadcast Products..... C1930
Superior Electric ........ccoviirieenn N702
Sure Shot Transmissions ........ c11722

Surface Heating Systems ....... C11532

broadcastengineering.com

—
©O~NPS~OoO

pry pry _
NNOOOQNONONTONNONON

Py

21



22

BroatcastEngineering

SWE-DISH Satellite Systems .. MM108 14
SWIT Industry & Trading Co. .... C8117 7

... S5L5526
... C8317
..C1210

Total Training ...........
Tote Vision ............
Tower Engineering ...

Towerline Software .. ... N1023
Trans Media...........cccconvneenn. SL2475
Trans-Lux Corporation ............ SL3800
Transmedia Communications ... C3020
TRANSVIDEO ........cccoovere, C9134
Trapcode................... .... SL.5833
Trenton Technology ... .. SL5252
Trew Audio ......cccoooeviiinien.. N3826
Trilogy Broadcast .................... SU7066
Tripoint Global/Vertex RS ....... MM112
Triveni Digital ............cco.oc...... SU11936

Troll Systems ........cccooevivnnnee. C2029
Trompeter Electronics .. .

TRON-TeK ....coeeeririiiincin, C2158
T-Systems International ............ C9613
Tut Systems .......ccoooue.... SuU6562
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TW Graphics ................... SL5816
TWI Interactive .. e SL1771
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—_
NN ONIOOO OO

U.S. Helicopters ..........cc....... SuU11000
UK/US Partner Pavilion ... SU8641
Ulead Systems ............... oo SL1752
Ultimatte Corporation ............. SL4749
Unibrain ..o, .. SL3410

UNIMARINC. .o N2129
UNI-SET Corporation ............... C2838
United States Broadcast ........... Cb5446
Unitek Pasadena ............ SL5440
Utah Scientific .........uu......... C5912
Utility Tower Company .............. N2422

VAL - Moore Wallace .............. C11006
Valcom Limited ..............cocv.... N1002
Varizoom Lens Control ............. C5237
VBrick Systems ..........cc......... SL5852
VCI (Video Communications) . C10606
VComiInc. ....ccccoeviiinninn. SU10610
VDS . C6748
VectorMAX ... SL553
Veetronix ...... SU10710
VELA o SL1780
Verestar .. C11243
VertlgoXmed|a ..... SL5836
VFGadgets.com .............c.o....... C3950
VIACCESS SA ... ... SU7079
VIdCAD. ..o, C7739
Video Accessory Corporation . SL5871
Video Equipment Rentals ....... SL4011
Video Products Group ........... SU6773
Video Systems Magazine ....... C11213
VideoBank .............ccooouernnnn.. SL981
VideoCodes....................... ... C1923
Videoframe ....... ..SU8648
VideoHelper ..... ... C2048
VideoHelper ..... .. SL5855
Videokey ......cccovviviviiiiie. SL976
Videomagnetics ... SU11040
VIDEOPART .....coccvvieicree, C7623

Videoquip Research Limited ..... C2523

Videotek C4717
Videssence.......... .. C8625
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Vin POWET ..o, SL4018 12
Vinten SU9%43 9
Virage ..o, SL2452 13
Visibility Solutions ...................... N412 5
Vista Systems .............. ... SL1270 12
Vistek Electronics................... C6106 6
Vitec Multimedia .... ... SL5502 12
VIZRTAS .., SL3424 12
VIZRTAS ., SL3436 11
VTG Broadcast Group .............. 7
VYVX s 6

W&W Communications SL2555 13

Wacom Technology ...... ... 816321 12
Wagner Media ........................ SL3921 12
Walters-Storyk Design Group ... C2223 6
WAMNET ... SL2769J 12
Ward-Beck Systems ................. C1914 6
Wasol Co. .................. ...SuU8237 10

WClinteractive ..... C9617 7
Weather Central ....................... Cc9617 7
Weather Metrics ........... Cc8925 7
Weather Underground .. SL2448 13
WeatherData ............. ..C10322 7
WeatherOne as ...................... C10622 7
Wegener Communications ... SU12023 9
Westcott (FJ. Westcott Co.) ... SU7781 9
Western Media ......................... C2938 6
Western Technical Services ..... C1929 6
Wheatstone Corporation ....... N2802 5
Whirlwind ..o 7
WhisperRoom 12
WIll-BUrt ..o, 6
Winemiller Communications ... C7133A 6
Winsted Corporation.............. SU10640 8
WireCAD ......cooeiiiiiinrn C7211 6
Wireworks Corporation ............. C7113 6
Wohler Technologies ..... ...C6742 6
Wolf Coach ................. C5222 6
Wolfe Air Aviation ... SuU8626 10
WoltvisionInc. ...........cco.oo.n. SL5221 12
wondertouch .................. SL5540 11
World Tower Company .. C2916 6
World Video Group ........ C8432 7
WSI Corporation ....................... cs112 7
WYNIT i, SL5325 12
Xicom Technology .................. C10646 7
Xiran ....coooecniiinnn, SL676 12
XOrbit Software .......... SL4002 12
XVD Corporation .................... SuU%026 9
Xytech Systems Corporation .... C9739 7

ZTechnology .......cccccccvvvevnnn.. C6840 6
Zandar Technologies ...........SU 9915 8
ZAXCOM ..o C7410 6
Zaxwerks SL5324 12
Z8iSS ..o, .C7115 6
Zero Manufacturing ........ C1230 6
ZGCINC. .c.ovcvciiiiiiec C10030 7
ZhongLiBroadcast .. C10440 7
Zintech Technology .. SuUB428 10
Zootech ..., SL2963 12
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Switchcraft ...........cceeeuvvevennn.
Symetrix .......ccvevinennne.
Synergy Broadcast Sys. .......
SyntheSys Research ..............
Synthetic Aperture
Synthetik Software ...
Systems Wireless ...
Systor Systems ............ccoueen...
TEMSPA o, 5
Tajimi Electronics ..... . 7
Tally Display (TDC) .. 7
Tamura Corp ....ccccveviviiiinnn 12
TANDBERG Television ........... Su8755 9
TASCAM ..o, N2418 5
TBC Consoles SuU8068 9
TDK Electronics Corporatlon Sugs12 9
Techflex ..., C7615 6
Techni-Tool ..... C7206 6
Technocrane .............ccocveeevenne C9325 7
Technology Exchange ............SU6580 9
Tecnovision ..o ivevenne, SL2556 12
TEDIAL ..o, SL5652 11
Tek-Pacific Enterprises . ..8uUB561 9
Tekskil Industries ...........c.......... c8232 7
TektronixX ....c.occoevieeriieiieeeiee C7128 6
Tektronix ......cccooeevniiiiieens SL5260H 11
Telecast Fiber Systems .......... SuU9824 9
Telefunken SenderSysteme ...... N4612 5
Telegartner ...........c.cccoovvmnennnn. C7313 6
Telemetrics .....cccoceeviivivinceenn. C5845 6
Telesat ..........ccueu.e. C10346 7
Telescript ..o, C10006 7
Teleste Video Networks 11
Telestream.................... 9
Teleview .................. 9
Television Systems ................ 9
Telex Communications . 7
Telos Systems ............. 5
Tentel .o, 6
Teracom Components 6
TeraneX.......cccoevviviivveeiieenn, 6
Terawave Communications 7
Texas Instruments ...................... 5
Texas Instruments ................ 12
Texas Memory Systems ......... SL5840 11
TFDVDEdit.com ...............
Thales- Angenieux
Thales Broadcast &
Multimedia ..............coouuune.... 6
Thales Components .. 6
The Eizo Shimbun ..... 6
The Foundry ........... 12
the Platform ............... 13
The Tape Guys.com 9
The Tiffen Company 9
Thermo Bond Buildings ............ N1428 5
Thermodyne International ... SU10618 8
This Town Used Equip. Co. ... SU11439 9
THK Photo Products................ c10639 7
Thomas Electronics................... c8g2s 7
Thomson Broadcast and
Media Solutions.................... Su8076 9
Tieline Technology ... N3034 5
TM Systems ............ SU7819 9
Tokina Company............ C9541 7
Toner Cable Equipment . C9539 7
Tools for Stagecratft......... ...C1225 6
Torpey Time ..o, SU10709 8
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AFFORDABILITY THROQUGH INNOVAT

has 2 record, and 2 playback channels

has media networking

imports and exports Final Cut Pro®,
Adobe Prem ere®, or other NLE
video clips

is as easy to use as a VTR

| need a Digital Video Recorder that

stores 64 hours of DV material
trims clips and creates playlists
supports removable media

plays back in sloy motion
S

The M-Series™ iVDR (or intelligent video digital recorder)
is much more than a VTR replacement.

With a familiar interface, removable media, and muiti-

channel playout and record capabilities, our M-Series

Becorder __ Player Recorder_ IVDR does the work of multiple VTRs—but it also does !
: 0 8 0082313 things a VTR can't. Like trim and create video clips.

Or build playlists. Or a choice of analog, AES/EBU discrete

digital audio, or embedded SDI digital audio. And with up

to 50 Mb/s video compression, you can create the best

possible material for air. And it fits right into your existing ~ ©

facility and workflow—just plug it in, turn it on, and go. i

Integrated software

e

. . N e v"’

applications that go beyond To review all the technical details, please visit 3
traditional VIR functions. | www.thomsongrassvalley.com/M3/. Or contact your e

L
VS T
oo
. -

local Grass Valley ™ sales representative.

Final Cut Pro is a registered trademark of Apple Computer, Inc., Adobe Premiere ‘ﬂ
is a registered trademark of Adobe Systems, Inc., Grass Valley and M-Series are d
trademarks of Thomson Broadcast & Media Solutions, s

AL THOMSON BRAND

G/grass valley |
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ith NAB getting bigger every year, how
about a little help finding the shortest
route between two points?

Once again, Broadcast Engineering is offering two tracking
options that will ensure you see what you want to see, as
well as save your feet. The first is our exhibitor map, which
includes a floor plan of the main meeting rooms and the
mobile media exhibits between the Central and South halls.
All advertisers are highlighted in the map index, and map
advertisers have the added advantage of being highlighted
on the map to help attendees locate their booths.

The second tracking option is our FASTtrack section. Sim-
ply find what you're looking for in our category list below.
Then go to the indicated page, where you'll find a listing

"V

of the companies showing that product. For your added
convenience, the exhibitors’ booth numbers are listed in
geographic order. Therefore, scouring the show floor for a
particular piece of equipment will be as efficient as pos-
sible. Issue advertisers are marked in blue in the FASTtrack
section. Listings are based on information provided to
Broadcast Engineering by manufacturers. Booth numbers
are provided by NAB and are current as of our press
deadline.

For additional copies of our NAB map, please visit the
Broadcast Engineering booth in the Central Hall, C11213.
Good hunting, and we’ll see you there!

C = Central Hall; N = North Hall; MM = Mobile Media;
SL = South Hall, lower level; SU = South Hall, upper level

Audio accessories
Audio mixers, on-air, portable, studio, playback..........
Audio recording, storage, playback
Audio routing, distribution

Automation, including news and master control ......... 138
Cable TV equIipMeNt ......co.ooremiicieeeceeee e 138
Camera support, robotics, virtual sets............coeveencene. 138

Cameras, lenses, accessories
CGs, prompters, captioning ..........ccoceeerevrermacnericee s
Consulting services, technical engineering
Film equipment, duplication, distribution equipment ... 142

Graphics, animation products ............coveciinnenes 142
Intercom, IFB products .....cococoveccr i 144
Lighting equUIPMENt .......c.occoniiiiecen e 144
Microphones, aCCeSSOMES ..o 144
Microwave, fiber optic, telco equipment ....................... 146
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New media, streaming products,

multimedia/Internet ... 146
Power products, batteries, generators ..o 146
Production switchers, video effects, keyers ................. 146

Recording media
Satellite equipment, services
Studio, facility support products
TBCs, frame syncs, conversion equipment
Test and measurement equipment
TV transmitters, feedline, antennas,

TOWETS, SEIVICES .ooovieeee e eeee s
Video editing systems
Video routing
Video storage ..o
Weather/data services
Wire, cable, connectors
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Audio accessories

HALLTS covveeeeeeeeeeveeeeeeeeeveveeeerevrsssssssasnnans
Ward-Beck Systems ........ccoeveeriveeininiiaisenicenenn,
ESE oeeeeeeeeeeetttttsseeeetveevsssssessessssssnarssssnnes
Systermns Wireless ..cvovereeesvesvesvensene.
AUIO ACCESSOTIES ...vvineiiiiieiieee ettt
Diversified Marketing........c.coveoineennrecrienn.
Multidyne Video
& Fiber Optic SYSLems .....uuecueeeeecaeneravnns
Hamlet Video International
Herman Electronics ..........coeeueeeen...

Prime Image .........uuuueeevvecarnnacvvvvnreeavnnnnn
IDX Systern Technology
Wobhler Technologies ..................

RS et

Sierra Video Systems

Allen Osborne Associates
Whirlwind .o,

Henry Engineering ........c.cc.oc......
Independent Audio........cccoenee.
Symetnix....oocovccininne
AMS Neve

RDL Radio Design Labs ....
ENCO Sy$tems ..c.covurrrinineireeriseeieiie oo,
MAGET SYSTEMS oottt ana e
AudioArts Engineering
WHEALSEONE wuaaaaavaaeneeeeveeeeveerverrrseceesvreannas

Logitek Electronic Systems ....... N3307
Audio-Technica ............. N3712

Sound Devices....... N3726
Acoustic Systems ..N4108
Location Sound ..... N4322
JK Audio ..o N4616
WhisperRoom ...........SL2172
MSoft .o S1.3431
Dalet Digital
Media Systems ........ SL3842
Chief Manufacturing....... SL5218
cGefen e SL5857
ENCO Systems .........cccc.... SU6764
Bexel .o, SU8663

ZZ}ICI'HI' Technologies ... SU9915
Miranda Technologies...SU10129
Dolby Laboratories.......... SU10443

\ Q ' Acoustical Solutions ..o SU10453
ProSource/BMI ......c.covoiiciee SU10606
Thermodyne International.............. SU10618
Allen AVIONICS ottt SU10706
Comprehensive Video Group SU10753

Sigma EleCtronics ........uesvcvesvvesneane.., SU11043
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Audio mixers, on-air, portable,
studio, playback

Aphex Systems .......
Calrec Audio....

Independent Audio ..c.oceceveeerriorieeciei N1300
Telos Systems N1416
AMS Neve .o N1612
STAGETEC (Salzbrenner Stagetec

Mediagroup) ........eueceerserseecvreesessvrsrernnns

RDL Radio Design Labs
AudioArts Engineering ..o rerrionocinnnennn,
WHeatstone...eceeneirevrcvasencevnsenaenae,

Harrison By GLW

Logitek Electronic Systems .......c.oceoenrereverennnacs N3307
EupRONiX . oeeecveecvvverveearecreerireesseenenn, N3616
Sound Devices ...t N3726
. e 13« BN ....N4016
Notz Digital AMEenca .oc.oveerveeieeeceieseieneen, N4216
Location Sound ........cooovoivieeeeeeeeeeeeeee N4322
Dalet Digital Media Systems ..... ... SL3842
Prism Media Products .......cocovveeeevereeeeeeeeeeeesern

Mackie Designs ........ccooccnnnnne.

Pixel Instruments
Miranda Technologies
Dolby Laboratories .........ueeeevseeeeeveeseevnnn.

Audio recording
storage, playbac

Fast Forward Video
SONEX oo

Digital VISION .c.ooeveieeineeieieieeee e

RS et C6813
ZAXCOM et

Aphex Systems

Henry Engineenng ..., N1100
Independent AudiO ..ooooioeeeieieeecie N1300
AMS NEVE e N1612
RCS e ... N1622
Broadcast Electronics ..o cooeeroeeeeeeseereeeen N1902
Prophet Systems Innovations ..........cccecoceennnnnin.
EupROnix.eeuseccnnevcrvasenese.

Audio-Technica

Location Sound
IMSOLt ittt e

Dalet Digiral Media Systems .................. SL3842
Avid TecRNoIOgY ....ueueeeeerveeseaererevrennenn. SL4761
Alcorn McBrde .o SL5226
GBI e SL5857
Mackie Designs ....c..veerveecnerieeieeen e SL5913
Pixel INStruments .......ocoovveeeereveeeeeeeeeereaeeeeern SU7476
DNF Controls ..o SU8965
NAGIAVISION ..ottt sttt SU10424
Dolby Laboratories SU10443
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BRILLIANCE®

Analog, Digital or Data —
More Broadcast Engineers
Choose Belden Than Any Other
Brand of Cabling Products.

Why? Because broadcast engineers know that
Belden has an extensive line-up of digital cabling
products — including data cables — and the
quelity to match.

Whether you're installing cable in a television or
radio studio, a video post-production facility, an
indoor or outdoor sports arena, a film production
studio, a church, a government chamber, or an
entertainment venue — any area where a high
quality signal is important — Belden has the
digital cable to meet your needs.

ivers Flexibility '

To make your selection proc2ss easier, we’re
offering a 3" Edition of our “Digital Studio Cable
Guide.” This Guide will help your understanding of
digital cables, SDI and AESEBU specifications,
HD Radio comcerns, key electrical/distance
parameters, and why InstalBable
Performance™ is importaat o
cable performance.

Look to the leader. Call 1-308-BELDEN-4
and get a free copy of the definitive

“Digital Studia Cable Guide.” Qr download
a copy from Belden’s Web site at:
www.belden.com/tb65.pcf.

Belden

Performance Delivers The Future”

©2003, Beden inc.
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Audio routing, distribution

Ward-Beck Systems ..o C1914
ISIS Group oo, C2039
ESE oeoeeeeeeeeeeeeeteteeeeeeeeeeeeaesssssssssnsens C2522
Audio ACCeSSOMES ..o C2928
Multidyne Video &

Fiber Optic Systems.......................... C3151

DK Audio oo C3843
Videotek........<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>