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D-12: Compact Enough for OB
ugh for Breaking News

* mixing router based topology
* 5.1 surround sound plus 3 stereo masters

The D-12
Digital Audio
Control Surface

* fullscale digital peak and VU metering
* two studios, CR and HDPN/Studio 3 monitors

* COMPACT - 32 faders — 53" wide /32" deep /9" high e talkback communication (programmable)

* router based source/destination selection

* paging channel strips — 64 channels on 32 faders
* scalable — up to 64 input faders

* routable mixes

* event storage and recall

* eight stereo subgroup mixes

* eight stereo sends

* eight mix-minus outputs (can be expanded)

* four DCM faders (digitally controlled groups)

* mix follows talent / logic follows source

* 12 user-programmable switches (comm, salvos, triggers, etc.)
e automatic failsafe DSP card option

* automatic failsafe CPU card option

* redundant power supply option

* switched meters with system wide access (including all
console inputs and outputs)

* dedicated master, group and DCM faders (no fader sharing)
* motorized faders

® Bus-Minus (w/TB & solo) on every input (direct out) e pageable fader option

* pan/bal, blend, mode, EQ/dynamics on every input
* delay inputs or outputs (frames or milliseconds)

* dedicated LCD display per function (EQ, Pan, Dynamics)
* multiple surfaces can share 1/0

With thousands of digital consoles installed, trust Wheatstone for your next project!

Copyright © 2006 by Wheatstone Corporation
Specs & features subject to change wio notice tel 252-638-7000 / www.wheatstone.com / sales @ wheatstone.com
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The ONE company with the answer for change across the industry.

Harris is the ONE company leveraging its broadcast expertise to  ONE set of solutions that work together so'you can:
enable workflow solutions that bring true interoperability in Broadcast.
= Profit from new multichannel services
Solutions for: = Get on the air with local HD fast
Project your brand — define your on-air look
» Business Operations with quality, flexibility and creativity
« Media Management = Move media faster, easier, cleaner — everywhere
» Newsrooms = Lower your cost with standards-free infrestructure
Core Processing

Channel Release ONE company helps you realize new revenues, repurpose your content,

Media Transport target your advertising and deliver your brand.
= Transmission

IPTV/Mobile TV For more information visit v .t
Canada +1 800 387 0233 | USA East +1 800 231 9573 | USA West +1 888 843 7004 | Latin America +1 785 437 1960
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Avid Interplay. On one level, it's a
But we didn't stop at one level.

Automatic encoding. Desktop logging. Revision control. Background transcoding.
Intelligent archiving. Avid® Interplay™ takes real-time collaboration to new levels, so everyone
is on the same page, not just editors and producers. Designers, animators, writers, assistants,

administrators—even finance and legal departments—can all work simultaneously, with instant




revolutionary media management solution.

access to any type of file. That means more time to be creative. Less time spent on busywork.
And end-to-end productivity that lets you compete on a higher plane. Don't just manage your

°
media assets; liberate them with the world's first nonlinear workflow engine: Avid Interplay. Awd

Learn more at: www.avid.com/interplay.

do more

© 2006 Avid Technology, inc. All rights reserved. Product features, specifications, system requirements, and avaitability are subject to change without notice. Avid, Interplay, and do mare are
either registered trademarks or trademarks of Avid Technology, Inc. or ts subsidiaries in the United States and/or other countries.
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nothing matches the flexibility and reliability of P2 HD.

Bring on your most demanding production chalenges!
“No-moving-parts” solid-state reliability combines with
full 2/3" HD production quality and the [T-based “exibility
of P2 HD in a new line of professional-quality HD toals.

P2 HD's dual-codec capability - DVCPRO 25/50/HD
as well as advanced AVC-Intra — team to provide full

compatibility now and a solid investment for the future.

AVC-| offers comparable DVCPRO HD quality at half

AJ-HPX2000
2/3" 3-CCD Shoulder Mount camcorder

TR -—K * 2/3* Full HD quality 3-CCDs
T ___,y * 14-bit A/D with DSP
X ’ ¢ 17 HD/SD formats including 24p
fi e High-sensitivity of F11

2 ¢ Digita Super Gain
o Sy 1 ¢ DVCPFO 25/50/HD
e Optional AVC-1 ccdec support

E'-_'”D when reliability counts.

© 2006 Panasonic Broadcast

the bit rate, doubling recording time per P2 card
while lowerirg media storage and distribution costs.

With the debut of our new P2 HD 2/3" HD/SD camcorder
and mobile recorder, ycu have an IT-compatible
solution for full HD quality broadcasting and production.
Choose your path to HE wisely, and learn more about
P2 HD by visiting www.panasonic.com/p2 or

call 1-800-528-8601.

AJ-HPM100 R

P2 HD Mobile / j
¢ Muiti-format recarding/conversions

® 6 P2 card slots i

* Versatile /0s 1

¢ 8-channel PCM 16-bit audio !

¢ 9” HD LCD montor and stereo soeakers ‘H Z‘

¢ DVCPRO 25/50/-D
¢ Optional AVC-l codec support

Panasonic ideas for life -
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THIS MONTH’S FREEZEFRAME QUESTION

Connect the term to the correct definition. The question was taken from “Descriptive
Metadata for Television,” by Mike Cox, Linda Tadic and Ellen Mulder.

Term Definition

Essence The combination of material and metadata
Material  Information representing a single visual, audio or other sensary experience
Metadata Any combination of picture, sound or data essences
Content  Data that conveys information about material

Readers submitting winning entries will be entered into a drawing for Broadcast Engineering
T-shirts. Enter by e-mail. Title your entry “Freezeframe-March” in the subject field, and send it
to: editor@penton.com. Correct answers received by May 1, 2007, are eligible to win.

NOVEMBER’'S FREEZEFRAME ANSWER

Q. Name the profiles and the key applications of the H.264 codec.

A. Baseline: Low-cost video conferencing
Main: Broadcast and storage applications
Extended: Streaming video

NOVEMBER WINNER:

Jim Barnes
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ADVANCED TECHNOLOGY
MAXIMUM PERFORMANCE

STEP UP TO MAXELL BROADCAST MEDIA.

Renowned for product innovation and pioneering technologies, Maxell has been a leading

brand for acquisition, duplication, editing, post-production, archiving and playback-to-air for

over 30 years. And now, that legacy continues with ihe introduction of Maxell Professional Disc
for XDCAM. With 23.3GB of ultra-fast optical storage, Maxell Professional Disc provides a superior
direct-to-disc recording solution, capable of holding 65 minutes in HD format. Exceptional speed,
capacity, reliability and durability. That's why broadcast professionals who demand maximum
perforrmance choose Maxell performance.

For more information, visit www.maxell.com.

maxei|

maxey |

os

Professional pisc 2

| ,'rér |
i Acan - |

maxell

www.maxell.com



EDITORIAL

DEPARTMENT

Bigger is
always better

kay guys, huddle up. We may be losing con-

trol over our home theaters. A recent Best Buy

Omnitel survey shows a growing demand by

women for input and control over a home
theater’s purchase and use.

For instance, 74 percent of women said that sound qual-
ity was important to them. Of the men surveyed, only 54
percent said that sound quality was important.

Heck, I understand that. If you can hear the game an-
nouncers, the hits against the ball, the puck or the other
guy, the sound’s good enough.

Also, beer commercials aren’t symphonies. Typically
they involve cars, dogs, horses, or other guys. That kind of
audio doesn’t require a speaker system capable of breaking
a wine glass at 50ft.

Women are also more concerned when it comes to
actually using the equipment. I attribute this to button
overload.

It takes seven remotes to fully control my home theater.
I have one remote for the cable STB, one for the TV, one
for the home theater sound system, one for the DVD play-
er, one for the lighting automation and one each for the
CD and VCR players. The computer’s PVR is hooked in
too, but that remote is kept in the den.

Guys know that — for the most part — remote controls
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are just tools. You use the basic buttons and forget the rest.
We don’t let a remote control intimidate us just because
it has 75 buttons. All but the on-off button are probably
options — extras — and who uses them?

Fortunately, when it comes to high-definition video
and home theater installation, we guys still rule. More
than half of the men in the survey said they could handle
a home theater installation. Less than one-third of the
women considered themselves qualified. Where are all the
toolbelt divas?

There’s always the option to hire the install from the
box store. Although, few of us “in the industry” would
admit to choosing such an option. We'd feel like a wimp.
Anyone who can’t strip, twist and shove a No. 12 stranded
wire into a speaker tab or spin on an F connector without
help probably isn’t reading this magazine.

While the survey revealed one technical parameter
where women and men do agree — picture quality — that
could be misleading. You see, women view a TV set in
terms of its packaging and environment. Men just look at
the picture. We’d happily take a 75in HD plasma framed in
a wooden crate, at the right price.

Not so long ago, the most important aspect of a TV was
not the video image at all, but the looks of the set’s wooden
cabinet. TV sets were considered first a piece of furniture
and then a television. And, it was the woman who decided
whether any particular TV set was acceptable with her
home’s décor — too bad for the guy who really wanted a
21in color set when the woman in his life had her heart set
on a traditionally-styled, oak cabinet with spindle overlays
and wood grained top. Men, doesn’t that just make you
want to cry?

When it comes to home theater, there’s only one rule:
Bigger is always better. Bring on the sports, hand me a bev-
erage, and turn up the sound. It’s game time! BE

EDITORIAL DIRECTOR

Send comments to: editor@penton.com



It's revolutionized
our graphics workflow

“We wanted to work with people who would go the extra mile. We've installed
Miranda's graphics, monitoring and interfacing equipment. Their support has been
very responsive, and the systems have delivered improved efficiency and reliability.”

Don Jarvis, VP Engineering
Lifetime Entertainment Services

www.miranda.com




FEEDBACK

DEPARTMENT

Baby boomers
Editor:

I can relate to your January 2007 editorial about how baby boomers
can’t find suitable programming and advertising. I am 60 years old and
watch less than two hours of television a week.

I think the main reason for the lack of programming is because con-
tent producers want the largest possible audience. To accomplish this,
they dumb down content so that the young audience is not lost in a bar-

rage of polysyllabic words.

On several occasions, I have transcribed parts of scripts and run them
through a word processor that indicates the age-level of the writing. The
script written by the “oldest” person (14 to 16 years old) came from an
A&E program. The “youngest” person (9 to 11 years old) to write a script
was from “Designing Women.” What 60-year-old wants to watch some-
thing like that unless he is suffering from amentia?

L attribute the lack of suitable advertising to the fact that successful TV
advertising targets impulsive buyers. Let’s face it: When people are my

age, they aren’t impulsive.

An HDTV gripe
Editor:

My NTSC TV recently failed. Rath-
er than opt for a DTV ($800) or an
HDTV ($1500), I bought the cheapest
20in NTSC TV ($109) I could find. I
did this for several reasons:

» I hate the aspect ratio of HDTV.
* Why spend a kilobuck to watch “

Love Lucy” reruns? No programming
worth watching justifies the cost of an
HDTV.

* Viewers can’t receive HDTV broad-
casts off the air — even with a pre-
amped monster TV antenna. But they
can receive eight acceptable quality
analog stations.

* Cost. I'll be darned if Pm going to

12 broadcastengineering.com | March 2007

pay cable or satellite rates to see what
[ used to watch for free.

The December 2006 Broadcast
Engineering article “Urban renewal”
points out how HDTV has been bun-
gled. Everybody’s interests but the
consumers’ are being protected.

Nobody asked me what I wanted
for an improved television. It was a
political decision made by broadcast-
ers and movie companies. I hope it
languishes and never catches on.

Henderson, NC

The Fairness Doctrine
Paul McGoldrick:

I have a few comments in response
to your November 2006 column
about the Fairness Doctrine.

First, the Fairness Doctrine did not
promise equal time, only reasonable
time for responsible parties.

Second, the doctrine was based on
the relatively small number of views
available in the broadcast world and
the fact that, unlike a newspaper, one
couldn’t just start up a radio station
with his or her views.

Third, the doctrine became some-
what of a joke because several opera-
tions would air one point of view and
then look for a nimrod with opposing
views, making the original viewpoint
look better. Johnny Carson used to
parody this on the “Tonight Show.”

Today, with the number of news
outlets, would you agree that there are
many diverse viewpoints presented
on just about every important topic?
Add in the Internet and the ability to
self-publish, and any “doctrine” seems
foolish.

Test Your Knowledge!

See the Freezeframe question of the

month on page 8 and enter to win a
Broadcast Engineering T-shirt.

Send answers to editor@penton.com




End-to-End HD News

Connect. Collaborate. Communicate.

See us at NAB 2007 Booth # N-902

Spend Less. Do More. End-to-End HD.

Spend less and do more with the most efficient IT-immersed HD
news workflow in the industry.

Grass Valley™ is your essential partner in your transition to HD.
Our integrated solutions promote workflow collakoration, not stifle it.

Workflows that understand that fast-to-air means NOW.

Workflows that give you the freedom of format, media, compression,
and codec choices that let you work the way you want to—at an
affordable price.

To learn how Grass Valley can be your essential partner,
go to www.thomsongrassvaliey.com/hdnews

(O/ Trassvalley
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Room for you?

Google and cable firms say the Internet
can’t scale up forWebTV.

BY CRAIG BIRKMAIER

!l. n the television business, 2006
may well be remembered as the
year of YouTube. Yet another in
the long list of Internet phenom-

ena, YouTube was founded in Feb-
ruary 2005 and became Time maga-
zine’s Invention of the Year in 2006,
Rounding out the year on a high note,
YouTube was acquired by another
Internet up-and-comer, Google, for
$1.65 billion in October.

Along a similar thought line, Time
magazine awarded its annual Person
of the Year honors to — you — the
masses who claimed the Internet as
your own, putting the you in YouTube
and the my in MySpace.

Time noted that the story of 2006 is
one of community and collaboration
on a scale never seen before: “It’s about
the cosmic compendium of knowl-
edge Wikipedia and the million-chan-
nel people’s network YouTube and the
online metropolis MySpace. It’s about
the many wresting power from the few
and helping one another for nothing
and how that will not only change the

world, but also change the way the
world changes”

Controlling you

Unfortunately, some things seem
to have the indomitable will to resist
change. The ability to control the flow
of information and entertainment in
the United States appears to be one of
them.

On Feb. 2, Viacom sent a letter to
Google demanding that the company
remove 100,000 video clips containing
content from Viacom companies. By
the end of the day, Google complied.
These actions followed an attempt for
the companies to reach terms on a re-
distribution agreement.

The following Wednesday, a sto-
ry in Reuters set off a firestorm of
controversy with a quote made by
Google’s head of TV technology Vin-
cent Dureau during his speech to the
Cable Europe Congress. “The Web
infrastructure, and even Google’s [in-
frastructure] doesn’t scale. It’s not go-
ing to offer the quality of service that

FRAM E G RAB A look at the issues driving today's technology

Flat-panel TV sales increasing

In December 2006, 33 percent of flat-panels sold were 1080p format
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consumers expect,” he said.

The Reuters story went on to say
that Google offered to work with ca-
ble operators to combine its technol-
ogy for searching for video and TV
footage and its tailored advertising
with the cable networks’ high-quality
delivery of shows.

Seems like something is rotten in
the state of Denmark, or more accu-
rately, Amsterdam — the site of the
Cable Europe Congress. Just when
you thought the Internet may even-
tually become the bypass technology
to resolve ever increasing subscriber
fees for cable and DBS, one of the In-
ternet’s leaders seems to suggest that
the Web infrastructure cannot scale
to the task. (After all, despite the fact
that you — the average Joe and Jane
— created two of this year’s Super
Bowl commercials doesn’t mean you
are ready to redefine high-quality en-
tertainment as watching a sitcom cre-
ated by your neighbor’s kids.) And,
even worse, it seems that Google may
be getting cozy with industries that
now control more than 90 percent of
all high-quality content creation and
distribution.

Subsequent news reports suggest
that the story was overblown. Sev-
eral days later, a Google spokesperson
responded, saying, “Some remarks
from Vincent Dureau’s well-received
speech at the Cable Furope Congress
were quoted out of context in news
reports.” The spokesperson claimed
that Google’s infrastructure scales
are just fine, and there is no problem
watching TV on the Web. You decide.

Super-scale me

The question of whether the Web
can scale to deliver video is barely
relevant. Experts have been claim-
ing that one aspect or another of the
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Internet infrastructure, upon which
the World Wide Web relies, cannot
scale for more than a decade.

Somehow the infrastructure has
scaled to meet each new challenge.
The ability to watch low-quality
streaming video via a broadband con-
nection is now routine. We may not
yet have HD-quality streaming; how-
ever, non-real-time HD downloads
are not only feasible today, they are
becoming commonplace.

The question of scalability as it re-
lates to the delivery of IPTV is highly
dependent on the kind of service that
you envision. Any content delivered
to any Web appliance on demand is
the scenario that does not scale well.

Web links

* Google and cable firms warn of
risks from Web TV
www.reuters.comy/article/internet
News/idUSL076708720070207?
src=020707_1729_FEATURES._
technology&pageNumber=3

e “The IPTV buzz,” Broadcast
Engineering, September 2006
http;//broadcastengineering.com/
infrastructure/broadcasting_iptv_
buzz/index.html

Cable systems have spent billions to
provision their networks to offer VOD,
complete with the ability to pause and
rewind the content. The DBS systems
cannot compete in this space due to
bandwidth limitations. But they have
been doing a pretty good business
with near VOD, which provides ac-
cess points every 15 or 30 minutes for
popular movie titles. And Netflix has
delivered more than 1 billion movies
to consumers using — unbelievably—
the U.S. mail. OK, so the bits are on a
DVD, but you get the idea.

In September’s column, I attempt-
ed to define the acronym IPTV. (See
“Web links.”) While many people
use the term to describe the entire
emerging landscape of television de-
livered via IP networks, others insist
that IPTV refers only to the walled
garden services now offered by the
telcos competing against the well-en-
trenched cable and DBS systems.

There is a sound technical reason for
this distinction. The ability to maintain
the same level of image and service
quality as cable and DBS is not easily
achieved using traditional broadband
services and the public Internet.

This is not an issue with non-real-
time downloads. The hurdle is real-
time streaming. However, the cable

and telco networks are optimized
for this application. The real-time
streaming problem can be mitigated
using IP multicast techniques. At the
most simplistic level, rather than set-
ting up individual sessions with each
viewer, everyone tunes into the same
stream of bits. This drastically reduces
the bandwidth needed on the Internet
backbones. The crunch then moves to
the links between the local point of
Internet access and the viewer.

Some of the telco IPTV systems use
IP multicast techniques to deliver all of
their streaming channels to your neigh-
borhood. A router in the neighborhood
that serves 25 to 50 homes then for-
wards the streams requested by each TV
in each home. If more than one home is
watching the same stream, it only needs
to be routed once.

So it is not only possible to deliver
your choice of several hundred chan-
nels to a TV; it is already being done.
Scaling this up to support thousands
of channels is certainly possible. The
issueis investing in the necessary band-
width in each segment of the network.

And this is the problem the Google
representative was trying to address.
Given the reality that the pipes into
your home are controlled by a handful
of companies that also want to sell you
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. converter thats also an editing system.
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connect to Windows or Apple Mac systems
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Advanced HDMI Monitoring

Multibridge Pro includes built-in HDMI out.
Perfect for connecting to the latest big screen
televisions and video projectors for incredible
digital cinema style edit monitoring.

The Drawn Together images are courtesy of Comedy Partners

World's Highest Quality

Multibridge Pro works natively in 10 bit 4:2:2 and features the
industry's only true 14 bit analog conversion with uncompressed
video capture/playback. With uncompressed 10 bit capture and
playback, you'll always retain that p-istine film look.

Dual Use - Converter and Capture Card

Get the world's most amazing editing solution for Apple Final
Cut Pro” and Adobe Premiere Pro” When not connected via the
PCl Express link to your computer Multibridge Pro also works
as a bi-directional video and audio converter. Multibridge Pro is
really two products in one, always adapting to your needs.

Multibridge Pro

& US$1,595

Learn more today at www.blackmagic-design.com
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TV services, how realistic is it to believe
that they will scale up their networks so
you can bypass their TV services?

The network
neutrality debate

Google is one of many compa-
nies lobbying for network neutrality.
In case you are unfamiliar with this

term, it boils down to this: The net-
work makes its best effort to move
everyone’s IP packets without any
preferential treatment.

This is how the Internet works to-
day, basically. The one major caveat:
Your Internet access level, or speed,
is determined by what you need, can
afford or can get. Dial-up is painfully

Smart Thinking.

With Sundance Digital, good broadcasting and good business go
hand in hand. Using our automation software, you can improve the
efficiency, accuracy, productivity and profitability of your broadcast

and news operations. By integrating digital television and information
technologies, we give you the capability to manage your entire broadcast
workflow. As a result, you'll get greater control, more flexibility and
unprecedented speed. That’s what we mean when we say we’ll improve
your on-air product — and your bottom line.

How’s that for smart thinking?

And speaking of great ideas, we’ve combined everything you expect
from Sundance Digital — exceptional service, open technology, reliable
products — and added the power of an industry leader. Now, as part
of Avid, we have even more resources to serve your business.

SUNDANCL

DIGITAL
BROADCAST AUTOMATION SOLUTIONS

Smart. Real smart.

www.sundancedigital.com
972.444 8442

A part of Avid.
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slow. Broadband comes in many fla-
vors with varying speeds for upload-
ing and downloading IP packets.
Internet routers typically negotiate a
transfer rate between the server and
your computer, based largely on the
speed of your connection.

But what would happen if those
routers started to negotiate the qual-
ity of your service based on what the
server operator is willing to pay AT&T,
for example, in addition to the basic
Internet connection charges? What
if AT&T went to Google and said, we
need more money to deliver your bits?
You can feel free to draw the conclu-
sion that they would not charge more
money to deliver bits from an AT&T
IPTV system.

Or imagine what might happen if
Google and AT&T decided to work to-
gether in the way that some reporters
read into the comments of Google’s
Vincent Dureau. For a small premium
per month, you can access YouTube
with the same level of quality that you
now expect from ESPN, HGTV or
those pesky local broadcasters.

This may seem far-fetched, but
here’s my point: Powerful interests
have their eyes on a very tasty pie —
the global market for television enter-
tainment. Some of these companies
are doing everything in their power
to protect their share of the pie. Some
are trying to get a slice of the pie. And
others are trying to get rich off of the
crumbs the others leave behind.

If you are getting the impression
that some companies are still hoping
to build tollbooths on the informa-
tion superhighway we call the Inter-
net, you get it. BE

Craig Birkmaier is a technology
consultant at Pcube Labs, and he hosts
and moderates the OpenDTV forum.

Send guestions and comments to:

craig.birkmaier@penton.com

IPTVONESTOP

at www.broadcastengineering.com

For more news and articles on
IPTV, visit our Web site
and click on the IPTV
link at the top of the page
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FCC UPDATE

BEYONDTHE HEADLINES

TV white space

Current Senate bills push the FCC to focus on the issue.

BY HARRY C. MARTI!

ast year, the FCC released a

rulemaking that included

a timeline for the develop-

S ment of rules authorizing

the unlicensed wireless use of unused

TV spectrum. It was assumed that

Congress would wait for the com-

mission to review the issue. However,

some legislators want to speed up the
deployment process.

Senators John Kerry, D-MA, and
John Sununu, R-NH, have introduced
similar, yet separate, bills that would
require the FCC to complete its rule-
making proceeding and issue a final
order by Oct. 1,2007, and permit un-
licensed usage of the TV spectrum by
Feb. 18, 2009, the date marking the
end of the DTV transition.

The bills also would require the
commission to establish technical
requirements to protect incumbent
primary TV licensees and require the
commission to initially accept appli-
cations for the certification of unli-

Dateline

April 2 is the deadline for TV,
Class A, LPTV and translator sta-
tions in Delaware and Pennsylvania
to file their 2007 renewal applica-
tions. TV, Class A and LPTV stations
that originate programs also must
file EEO Program Reports (Form
396) along with their renewals.

TV stations in the following
states must file biennial owner-
ship reports by April 2: Delaware,
Indiana, Kentucky, Pennsylvania
and Tennessee.

Also by April 2, TV, Class A and
LPTV stations originating pro-
gramming must place annual EEQ
reports on their Web sites and/or
in their public files. The public file
requirement applies to full-power
TV stations only.
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censed devices by Dec. 1, 2007. The
bills would permit the commission
to conduct field testing in a “limited
number of markets,” with the testing
to be completed before the initiation
of the equipment certification pro-
cess, or by Dec. 1, 2007.

Senator Kerry’s proposal would per-
mit the commission to solicit public
comment on the field testing results,
but only if the comment period could

mixture ensures broadcasters and the
FCC will be watching the pending
legislation with interest during the
coming months.

In other news: Court limits
reach of McCain-Feingold

In December 2006, a three-judge
federal court ruled that even though
certain issue ads by anadvocacy group
mentioned a candidate for federal

The reintroduction of the white space
debate brings up a series of issues
that the FCC thought it had postponed
by issuing the rulemaking.

be completed within 180 days of en-
actment, or by Oct. 1, 2007. Senator
Sununu’s version also leaves open the
possibility that a portion of the spec-
trum could be licensed (instead of be-
ing dedicated to unlicensed devices),
and, if so, would require that spectrum
to be distributed via auction.

Neither bill has been voted out of
the Senate Commerce Committee,
and no hearings have been scheduled.
However, the reintroduction of the
white space debate brings up a series
of issues that the FCC thought it had
postponed by issuing the rulemak-
ing. If one of the bills were to become
law, the FCC would have to deal with
several matters in the short term,
including:

* conducting field tests in 180 days on
equipment that has yet to be produced;
* determining what spectrum should
be licensed and what should be unli-
censed; and

* developing certification procedures
for yet-to-be-produced products.

Also looming over the FCC is ne-
gotiating the overall threat of inter-
ference from unlicensed devices. The
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office by name, none of the ads vio-
lated the McCain-Feingold law. The
law prohibits corporations and labor
organizations from making election-
eering communications during the
60 days before a general election or
30 days before a primary election.
An electioneering communication is
generally defined as any paid broad-
cast, cable or satellite programming
that refers to a federal candidate.

Two of the three judges concluded
that the ads did not constitute express
advocacy and that a mere reference to
a federal candidate does not transform
a permissible issue ad into election-
eering communication. The Supreme
Court will review the case. If upheld,
this ruling could open new advertising
possibilities for issue advertisers dur-
ing the weeks leading up to next year’s
primary and general elections. BE

Harry C. Martin is a past president of the
Federal Communications Bar Association
and a member of Fletcher, Heald and
Hildreth PLC.

Send questions and comments to:
harry.martin@penton.com
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Codecs push the
compression envelope

AVC, VC-1 and others offer max efficiency, for now.

BY ALDO CUGNINI

t seems as if we have just gotten
[l used to MPEG-2 coding, and we
are already facing a palette of new
coding methods. Even the grow-
ing number of applications
of MPEG-2 — terrestrial,
cable and satellite broad-
cast, DVD, DV tape, and
others — could not satiate
the technical community’s
appetite for more efficient
codecs. Primarily driven
by the growing demands
for more (and cheaper)
bandwidth, this prolifera-
tion is an inevitable consequence of
technological progress. This month,
we'll look at the most prominent of
these codecs.

Vldeo

MPEG-4

With the efficiency of MPEG-2 co-
decs reaching its asymptote, research-
ers look to new methods to increase
compression efficiency. MPEG-4’s
impetus was a technique — object

coding — that promised large im-
provements in efficiency. (An MPEG-
3 codec was also under development
but was abandoned when its primary

* +
’ : Inverse Inverse
Loop filter <—+— duantization

Figure 1.The AVC codec on the whole looks like an MPEG-2 codec.

focus — HDTV coding — was incor-
porated within MPEG-2.) Essentially,
the MPEG-4 object-coding scheme
works by identifying and isolating
objects in the image, coding them
separately and then coding instruc-
tions on how those objects translate
through an image.

As with the preceding standards,
MPEG-4 uses an organization of pro-
files and levels in order to provide

FRAME GRAB

A look at tomorrow's technology

Projected increase for universal HD DVD player sales
In 2011, consumers will buy a projected 55 million universal players.

60

50

40

30

20

Sales of universal
HD DVD players (million)

2.4

2007

Source: ABI Research

Year

201

www.abiresearch.com

22

broadcastengineering.com | March 2007

varying capabilities for different ap-
plications. The desire to maximize
this functionality resulted in 21 de-
fined profiles for the standard known

Entropy

coding Compressed

video

as MPEG-4 Part 2, MPEG-4 Visual or
just MPEG-4. This complexity could
be one reason for the limited deploy-
ment of MPEG-4 equipment in the
professional market. However, much
of MPEG-4 was developed for low-
bit-rate applications; one growing
market is 3G mobile-phone video.

MPEG-4/AVC/H.264

The MPEG committee, together
with the ITU, proceeded to develop
an essentially different codec for wid-
er use. The resulting codec carries the
dual designations MPEG-4 Part 10:
Advanced Video Coding (AVC) and
ITU H.264. For this reason, the co-
dec is usually referred to as MPEG-4/
H.264, MPEG-4/AVC or simply AVC.
(AVC is backwards compatible with
MPEG-2, so all AVC decoders can de-
code MPEG-2.) The AVC codec made
it possible to double coding efficiency,
which allows high-quality SDTV pic-
tures to be transmitted with as little
as 1Mb/s to 2Mb/s and HDTV with
as little as 9Mb/s to 10Mb/s.

The AVC codec shares basic ele-
ments with MPEG-2. (See Figure
1.) In order to increase compression
efficiency, AVC introduced several
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MPEG-4/AVC FEATURES MPEG-4 BENEFITS

Intra estimation

4 x 4 transform blocks, lossless
macroblock coding, macroblock
adaptive field-frame mode

4 x 4 motion compensation
blocks

Quarter-pel motion vector
precision

Multiple-reference P- and
B-frames

Deblocking filters

Various entropy coding
algorithms

Fidelity Range Extension

Improves |-frame compression

Greater versatility when individually
coding blocks

Better selection of block matches

Lower residual (interframe) energy

Ability to track rapid, repetitive
scene changes

Reduces visibility of block-edge
artifacts

Clever ways of reducing length of
code words

Supports more color spaces and bit
depths

Table 1. New MPEG-4/AVC features and benefits

new elements to MPEG coding, as
shown in Table 1.

For example, intra estimation is a
new technique that predicts the cur-
rent intra-coded block by extrapo-
lating the neighboring pixels along a

bits to encode the blocks, the method
results in high-quality video when
the instantaneous bit rate is available.
The Fidelity Range Extension (FRExt)
amendment to AVC adds a toolset that
supports additional color spaces, video

Original

Edge extrapolation

Figure 2. Intra estimation is used to form efficient prediction blocks.

horizontal or vertical row. The differ-

ence between the predicted block and

the actual block is then coded and
“yrms a residual. (See Figure 2.)

"n contrast with the 8 x 8 discrete co-

ransform (DCT) used in MPEG-

ses a two-step 4 x 4 DCT-like

to code 16 x 16 blocks. Loss-

lock coding is an adaptive

'lows the encoder to by-

“timation and simply

1 values (i.e., lumi-

1ce) of the pixels

requires more

formats and bit depths, and stereo-
view video.

AVC also adds multiple-reference
P- and B-frames, which allow the en-
coder to readily process certain scene

changes, such as repetitive music vid-
eo or stroboscopic changes where two
scenes are rapidly alternated. A new
deblocking loop filter is also available
that lessens the visibility of edges of
blocks. In addition, while MPEG-2
uses 8 x 8 floating-point coefficients
in the DCT, AVC uses smaller blocks
with integer coefficients. This reduces
blocking and ringing artifacts caused
by rounding errors.

VC-1

At the same time the work on AVC
was proceeding, another similar co-
dec was under development at Mi-
crosoft. First called Windows Media 9
(WMQ9), the codec was standardized
as SMPTE 421M and is commonly
known as VC-1. While an increase in
compression efficiency was one mo-
tivation for developing this codec, an
equally important factor was lower
computational  complexity.  This
means that software implementations
of codecs (on PCs, for example) could
provide high-quality compression at
reasonable processor speeds.

Although  generally attributed
to Microsoft, the patent pool for
VC-1 encompasses more than a dozen
companies. The HD DVD and Blu-
ray Disc specifications require sup-
port for AVC, VC-1 and MPEG-2 in
all compliant decoders; however, con-
tent developers are free to encode us-
ing any of these. The primary unique
features of VC-1 are listed in Table 2.

Although similar to AVC, VC-1 in-
corporates notable differences. VC-1
employs an adaptive block-size trans-
form and a modified deblocking fil-
ter that can aid in compressing areas
of high detail. VC-1 also has a special
mode for handling interlaced video,
where data from both fields is used to

VC-1 FEATURES VC-1 BENEFITS

Adaptive block-size transform,
modified deblocking filter

Less complex VLC
Interlaced prediction modes
Fading compensation

Table 2. New VC-1 features and benefits
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Improves detail

Speeds computation
Aids motion vector search
improves scene fades
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predict motion compensation in inter-
polated frames. Another unique fea-
ture of VC-1 is fading compensation,
which improves compression efficien-
cy for sequences with fades and other
large-scale illumination changes.

AVC and VC-1 to
displace MPEG-2?

Already, AVC is the preferred tech-
nology for ADSL-delivered IPTV.
The low bandwidth requirements
and server-side content provision
make it well suited to the emerg-
ing business of video delivery over
telco lines. Cable and satellite — en-
trenched with MPEG-2 technology
— are slowly switching their plants
to AVC. However, they have an ad-
ditional burden: a vast deployment
of legacy set-top boxes. Terrestrial
DTV using ATSC is also firmly foot-
ed on MPEG-2 technology. At press
time, however, the ATSC was con-

sidering the possibility of specifying
AVC and VC-1 as amendments to the
E-VSB specification of the ATSC Dig-
ital Television Standard.

The others

Other codecs that have garnered
attention are DivX, RealVideo and
Xvid. While all of these were devel-
oped primarily for Internet applica-
tions, one has picked up support in
some DVD players. DivX (no relation
to the similarly named, ill-fated pay-
per-view DVD service) is a codec that
has emerged as a viable technology
for Internet video distribution and
sharing. Based on the MPEG-4 Vi-
sual Advanced Simple Profile (ASP),
the proprietary codec uses a non-
standard set of profiles, with licens-
ing managed through a certification
process.

Little is known about the coding
method employed in the proprietary

RealVideo codec developed by Real-
Networks. Perhaps this is why its ap-
plication so far has been limited to
Web-based video. Although company
literature implies that the codec does
not use block-based compression, oth-
er sources claim it does not use fractal
or wavelet compression, either.

Xvid is an open-source codec that
uses a specific set of MPEG-4 ASP
features. It essentially competes with
DivX for similar applications.

By keeping abreast of the latest de-
velopments in codec technology, we
not only understand the best tools
with which we can deliver content,
but also we get an appreciation of
what the competition is up to — and
how quickly one must adapt. BE

Aldo Cugnini is a consultant in the digital
television industry.

Send questions and comments to:
aldo.cugnini@penton.com
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Video transport

When errors occur, do you know how to fix them?

BY BRAD Gli MER

s we move from a video-
centric to a data-centric
world, we are faced with
a change in the underly-
ing video transport technology. In
the past, video was transported over
dedicated video networks. Now it is
moved across data networks. With
some exceptions, packetized networks
are designed to drop packets accord-
ing to predefined rules if the network
becomes congested. These lost pack-
ets can affect the video delivered at
the end of the transport chain.

There are several ways to solve this
problem. Two of the most common
solutions are to prevent packet loss
using QoS technology or to recon-
struct the missing packets at the re-
ceiving end using FEC.

QoS technology

If you are building your own net-
work, or if you are working with
a service provider that controls its
own network, it may be possible to
use QoS technology to prevent video
packets from being dropped. This will
not protect you from a backhoe fade,
but it will protect you from network
congestion.

The first step is establishing a policy
regarding the relative priority of dif-
ferent types of traffic on the network.
For example, video might be the top
priority, voice second and data third.

Once the policy is in place, the
next step is to tightly control access
to the network. All users must access
the network at specific points. When
data is first put on to the network, it is
given a tag that marks the packet with
a specific priority, per the policy es-
tablished above.

As the traffic transits the network,
it encounters QoS-aware routers. If
congestion occurs, the routers will
start dropping packets according
to the QoS policy. If the network is

28

properly engineered, ingress control
is maintained and the policy is sound,
QoS will ensure that video packets are
never dropped at the routers.

In some scenarios, QoS may be dif-
ficult to implement. For example, you
may not be able to control the entire

cy — the time, in addition to trans-
mission delay, for data to become
available for a subsequent process.
FEC introduces latency by requiring
all data packets to be loaded into the
FEC matrix whether they are errored
or not. This introduces a fixed latency

Nothing is free; FEC requires extra
bandwidth. If you are transporting a
10Mb video stream, FEC will require an
additional 1Mb to 2Mb of bandwidth.

network, or you may not be able to
guarantee that someone won’t access
the network at an unauthorized point.
For whatever reason, you may decide
that it is best to rebuild lost packets
at the receiving end rather than or in
addition to enforcing a QoS policy on
your network. This is a job for FEC.

Forward Error Correction

FEC works by sending extra pack-
ets of information along with the
original payload. The FEC packets
can be used at the receive end to rec-
reate data packets that have been lost
during transport. The amount of data
that can be recovered is directly relat-
ed to the amount of FEC data sent. In
fact, the logical extreme of FEC is to
retransmit every data packet as a FEC
packet.

This brings up a critical point about
FEC. Nothing is free; FEC requires ex-
tra bandwidth. Typical numbers for
FEC overhead on average packetized
networks range from 10 percent to 20
percent, although overhead could be
as high as 1000 percent in some spe-
cialized military applications. In other
words, if you are transporting a 10Mb
video stream, FEC will require an ad-
ditional 1Mb to 2Mb of bandwidth.

Another factor to consider is laten-
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in the receive unit that adds to the to-
tal transit time for video sent across a
protected connection.

Finally, there is one other thing
to know about FEC. The technology
discussed in this article is designed
to reconstruct lost packets — not er-
rored packets. One characteristic of
the lower layer of the IP stack is that
if it detects an errored packet, it will
discard it rather than pass it up to the
next layer. This means that no appli-
cation layer FEC scheme will ever see
an errored packet.

To sum up, QoS can eliminate cer-
tain types of errors created in a net-
work if you have control over that
network. FEC can fix errors intro-
duced on a network, but it has a cost
in terms of overhead and latency.

SMPTE 2022

The Pro-MPEG Forum began ini-
tial work on a FEC scheme for video
transport. That work, added to by
the Video Services Forum, was in-
troduced to SMPTE. This proposed
standard is known as SMPTE 2022,
and it describes both a FEC scheme
and a way to transport constant bit
rate video over IP networks.

Figure 1 on page 30 shows how
SMPTE 2022 FEC is constructed. At
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the sender, data is organized into col-
umns and rows. The data blocks in the
figure are populated from left to right
and top to bottom. Once a matrix is
filled, an exclusive or (XOR) function
is executed on all of the data in one
column. The FEC packet is the result-
ing value for that column. The same

L columns

FEC because FEC values are calculat-
ed for both columns and rows.

The DVB is developing a proposed
standard that uses SMPTE 2022 1-D
FEC, but then optionally augments
this with fountain code FEC, which
was developed by Digital Fountain. In
cases where network losses are high,
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Figure 1. A depiction of how SMPTE 2022 1-D, column-only FEC is calculated

function is performed on subsequent
columns. The calculated FEC packets
are then interleaved with data packets
and sent to the receiver.

At the receiver, all packets are sent
through the FEC mechanism. As
packets are received, the matrix is
filled. Next, a FEC calculation is made
for any missing packets, and the re-
constructed data is inserted into the
matrix. (This is the source of the la-
tency mentioned above.) Finally, the
data is delivered to the video
application.

The FEC described above
is reasonably lightweight in
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this approach is more efficient than
2-D FEC.

In addition, fountain codes have
lower latency because repair packets
for a particular block are sent imme-
diately following the data. (See Figure
3.) This is accomplished by speeding
up the overall data transmission rate
so that the data block and repair pack-
ets are all sent in the same amount of
time it would take to send the original
data block without repair packets.

Original source packet pattern

terms of overhead and laten-
cy, but there are cases where
certain errors cannot be cor-
rected. (See Figure 2.) In this
example, packets 14 and 26
— two packets in the same
column — are lost. Column-
only FEC cannot rebuild the
missing packets. SMPTE
2022 allows for the addi-
tion of row FEC to provide
increased protection against
errors. This is known as 2-D

30

| <

Sent packet pattern

Thinking data-centric

As we move to a world where
IT-based technology is employed
to transport content, we are chal-
lenged to learn about QoS, FEC and
other data-centric applications. If
you are interested in learning more
about these topics, attend sessions

Figure 2. An example of a loss pattern
that column-only FEC cannot repair.
Figure courtesy Mary-Luc Champel,
Thomson.

at NAB, IBC and other trade shows.
Many vendors have prepared excel-

lent tutorials on these subjects for
broadcasters. BE

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

? Send questions and comments to:
i brad.gilmer@penton.com
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Figure 3. Latency for fountain code is exactly one block. Sending rate is constant and is
increased so that source packets and repair packets are sent in the same interval as the
original source packets. Figure courtesy Mark Watson, Digital Fountain.
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Subs in control

Improve bass control with a properly added
subwoofer in your control room.

BY BOB HODAS

A% Fith more consumers

;' looking for the HD
experience, an in-
creasing number of
subwoofers are finding their way into
home systems. Home systems pri-
marily use the subs for LFE in a 5.1
configuration, but some send stereo
information to the subs via bass man-
agement for SD broadcasts.

For proper translation, studios in-
creasingly need to hear more deep

allows you to place the main moni-
tors without a great deal of concern
for their low end.

Sub wish list

I believe that a proper subwoofer
should reproduce frequencies at least
down to 20Hz. 'm a big fan of the
self-powered varieties. There should
be some sort of phase adjustment
with the minimum being a simple
180-degree flip and the best being a

Room amplitude
R

continuously variable pot providing
up to 270 degrees of shift. This can
come in handy when there is limited
space in which to move the subwoofer
in relation to the mains.

There should be a continuously
variable selection for low-pass/high-
pass frequencies — a true crossover
— not just a low pass for the sub. The
amplifier needs to provide enough
power so that distortion is low.

For those who want a sub to do the

double duty of extension as well
as LFE, then there should be a

:g- rTrTrTTTT T T V2R g [l separate LFE input. I love to see
AL {50 some parametric equalizer bands
@ of lo g on the sub as well, though this is
] @ E .
6F | 1 g still a rare commodity.
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Hz Set the crossover point so that
Room Phase X
e L e B B you take some of the strain off
1§gf : ] the main system woofers. This
g ob-d point may vary a bit from system
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Hz ample, by sending everything be-

Figure 1.The top chart shows frequency and the bottom chart shows phase for a soffit-

mounted speaker without a subwoofer.

bass when working on small, close
or midfield monitors whose low-end
response is limited. And because one
cannot always place the monitors in
the best position or properly trap in
for a smooth low-end response, sub-
woofers are the answer.

For example, in many small rooms,
the proper placement for mains may
be bad for imaging or simply not
achievable due to room dimensions
or lack of symmetry. A subwoofer,
on the other hand, can be placed just
where it needs to go because you don’t
have to worry about imaging. This
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low 80Hz to the subwoofer, you
can relieve the main system from
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Figure 2.The frequency and phase of a soffit-mounted speaker with a subwoofer
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having to produce the deep bass. This
often translates into better midbass
definition.

These low frequencies are also the
ones that can destroy your main’s
woofers, so the subwoofer addition
should create less overall distortion
and clipping, and more system power.
Also, by selecting a lower subwoofer
crossover point, you leave the bass and
kick drum punch at 100Hz to 125Hz
in the main system so that it feels con-
nected to the upper and midbass.

In an ideal audiophile world, it
would be great to simply add the sub-
woofer into your system. This would
mean no crossover on the mains and

18

adding in the sub with only a low-pass
filter on it. I've had such luck on a few
occasions when the winds blew in a
favorable direction. Most of the time,
though, whether because of room
ergonomics or design oversight, the
mains do not end up in an ideal posi-
tion for good bass reproduction, and
the sub needs to crossover at a higher
frequency in order to make up for the
poor mains response.

Figures 1 and 2 on page 32 show
before and after shots of a speaker
in a typical control room. All charts
are 48th octave resolution shot with
a Mevyer SIM 3. In the upper chart of
both figures, the red trace along the
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Figure 3.The frequency and phase of a soffit-mounted speaker without a subwoofer
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Figure 4.The frequency and phase of the soffit-mounted speaker with a subwoofer. Note: The

same holes that exist in response in Figure 3, also
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exist in Figure 4.
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top shows coherence, while the yellow
middle trace is frequency response.
The bottom chart shows phase.

The speaker in Figure 1 shows a se-
vere roll-off at about 53Hz and a large
hole at 87Hz. Note the bass extension
that is capable with the addition of a
subwoofer. In Figure 2’s phase chart,
the subwoofer polarity and position
is properly oriented. Phase integra-
tion of the subwoofer is important at
the crossover.

However, simply adding a sub-
woofer to a system won’t always cor-
rect bass issues. Figures 3 and 4 show
a room with a mains and sub system.
Note that even with the subwoofer, the
same room response anomalies exist
at 32Hz, 90Hz and 135Hz. You should
be able to correct some of these prob-
lems if there is enough space to move
the subwoofer to an ideal location in
the room.

Sub in stereo

I am a firm believer in stereo sub-
woofers. It is a common misconcep-
tion that we cannot hear bass direc-
tionality. People often say that bass is
omnidirectional and subwoofer room
position is not important.

I believe this misconception devel-
oped because of the way bass is treat-
ed when cutting lacquer masters for
records. Frequencies below 200Hz are
combined to mono in case there are
any low frequency phase problems.
Out-of-phase bass would make the
lathe cutting head jump off the lac-
quer. So for many years, we never had
a chance to hear stereo bass.

In this digital age, this is no lon-
ger a problem. You can experiment
by placing your subwoofer off to one
side and see if you can hear its loca-
tion. I’'m sure you will.

If you only use a mono subwoof-
er, then you should consider plac-
ing the subwoofer symmetrically
between your speakers. Placing the
subwoofer off to one side may cause
a nonsymmetrical response in the left
and right speakers at the crossover
point. This is based on the uneven
distance of the left and right speakers
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to the subwoofer and could require
equalization to balance the system.
Note that the lower the crossover
point, the less symmetrical the place-
ment needs to be because of the long
wavelengths at the crossover point.

Sub frequencies
For studios with close field moni-
tors, the subwoofer application is

Room amplitude

SIM 2.3 Stereo

often not about power but about the
ability to hear the low frequencies that
may make recordings sound unclear
and muddy. (See Figures 5 and 6.)
Some of the more popular, expensive,
small monitors extend down to 40Hz,
which is sufficient in many cases. But
there are quite a few systems on the
market with limited bass response.
Film and television composers need
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Figure 5. A close field speaker on stands without a subwoofer
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to hear the low bass frequencies in or-
der to get their music right as well.

Sub suggestions

Placement of any subwoofer system
requires a good analyzer and someone
who knows how to use it. Subwoofer
manufacturers suggest using tones,
but the results are crude. I have yet to
see a room with subs properly set up

without analysis.

I personally use a Meyer SIM 3,
which allows me to see a 48th oc-
tave resolution linear display of both
phase and frequency in real time.
This gives me fast, accurate results.

You want to achieve a linear phase
response at the crossover point in
order to get the best frequency re-
sponse. An analyzer that displays
phase is a must for this process.

The process can be time consum-
ing and requires trying placement in
multiple locations and phase switch
adjustments. Moving a subwoofer
just 6in to 1ft can make a significant
difference. If there is a rule of thumb,
I haven’t found it yet. BE

Bob Hodas is an acoustic consultant
and owner of Bob Hodas Acoustic
Analysis. He tunes studios

around the world, from Sony in
Tokyo to Abbey Road in London

and all parts in between.

Figure 6.The close field speaker on stands with a subwoofer
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Step 1: Connect your Artist intercom matrices
via the dual redundant fiber ring.

Stzp 3: You're done!

Just imagine the possibility to network
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Step 2: Merge your configuration files with one
click using the Director Software.
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Muitiple lens choices

Fujinon and Canon provide a widz range of professional HD lenses
and adapters to choose from. In addition, JVC offers the exclusive
HZ-CA13U PL mount lens adapte- specifically designed for prime
film lenses. Inverted images are righted through a menu selection.

Ho2494 HO60 FIDV

Progressive Progressive

High-end image quality

An improved wideband front end produces sharper
images with less noise than competing models.
Low-light performance has been significantly
improved, and a new 14-bit DSP provides better
highlight, shadow and color gradations.
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The uncompressed full-resolution 4:2:2 signal can be
output via the built-in HD-SDI and analog terminals,
providing an ideal feed to a video server or HD switcher.
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kighly efficient encoder that
echieves recorded quality
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tut with dramatically reduced
cata rates. Both models can
Erovide a 19.7Mbps MPEG-2
encoded output for microwave
and satellite feeds, eliminating
the need for expensive external
encoders — perfect for live

kD remotes!

Studio-capable

Broadcast-grade Super Encoder

JVC’s new 200 series.

JVC’s new 20 series is the resuit of television
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capatilities, J¥C's new GY-HD200U
and GY-HD2E0U deliver full-resolution
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thay're the most vauable tools you
car have when yoJ're shooting
the next generatien of HD news,
docume=ttaries, multi-camera
shows and indies. And it's only
from J¥C.

More of the features you asked for:

e Miccowave-r2ady MPEG-2
HDTV output

o Native 1280x720p CCDs

e MItiple frame rate recording:
24. 25, 30,30, & 60p

¢ Rezord on tape and/or HDD
« Studio option with CCU (250 only)

JVC’e ProHD 200 Series. Discover
the naw world of HD production.

Compact, lightweight, professional design

JVC's ergonomic form factor makes shooting more
comfortable than ever. Controls and switches are laid
out right where you expect them. Even fully loaded with
battery, HDD or microwave transmitter, the camera is
lightweight and balanced enough to be used on your
shoulder for long periods.
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WBZ overhauled its control room
with a Sony MVS-8000 SD/HD

production switcher, Samsung
flat-panel LCD monitors and an
Avitech multiviewer.

TRIPLE

PLAY

WBZ, WSBK and WLWC

move to a tape

BY KEN KERS

he Boston Red Sox aren’t

the only ones in Beantown

offering up a triple play.

Master control at WBZ-TV,
Boston’s CBS owned-and-operated
station, also operates WSBK-TV in
Boston and WIWC-TV in New Bed-
ford, MA. In January, WBZ moved
to a tapeless workflow, giving staffers
the ability to get content on-air with
greater speed and efficiency.

From the field to the station

Soon WBZ hopes to go tapeless in
the field with Sony XDCAM HD units
that will operate in SD mode. For the
time being, material is shot on Pana-
sonic DVCPRO portable cameras.
Footage is then brought into the sta-
tion on tape, or via satellite or mi-
crowave, and ingested into an Avid
AirSpeed ingest system. From there,
content is transferred into a 64TB Avid
Unity ISIS shared storage solution,
which is capable of storing 2200 hours
of fully protected video content.

Within 20 seconds of ingest, the
content is available for use by all pro-
ducers, reporters and editors working
on the station’s nine Avid NewsCutter
Adrenaline editing systems, five Me-
dia Composer editing suites and 10
iNEWS Instinct journalist editing sys-
tems. Forty Avid Interplay Assist sys-
tems allow reporters and members of
the production staff to log and mark
shots for projects that will be edited
on the other systems.

Any video asset can be pushed
from the shared storage to the ingest
system for immediate playback to
air, even while the file is transferring.

less workflow.

Transfers are faster-than-real-time as
files are pushed across a dedicated
gigabit network. Video content is also
repurpased to support the WBZ and
WSBK Web sites.

Telestream FlipFactory exchanges
content seamlessly between the shared
storage and other formats such as
Discreet-, Mac- and Omneon-based
graphic systems. Five Media Com-
poser Adrenaline systems flip promo-
tions for the three stations seamlessly
into the Omnzon Spectrum servers
for on-air playback.

Building a more
efficient newsroom

According to Jack Barry, WBZ’s di-
rector of broadcast operations and en-
gineering, the implementation of the
new naonlinear workflow is an ongo-
ing pracess that began in September
2006, when the station first expanded
its use of the Adrenaline systems into
the newsroom. Previously, these sys-
tems were used only for promotional
and long-form editing projects.

The planning for a tapeless news
workflow system began three years
ago. Internally, the station segmented
its LAN structure to add fiber and
GigkE interconnects for an iINEWS sys-
tem. The station’s bureaus in Worces-
ter, MA, and New Hampshire are con-
nected via fiber and telco.

Both bureau locations now use
NewsCutter editing systems. The
move was prompted by potential
workflow improvements and reduced
risks of tape-tased editing and on-air
playback.

Now, with all editorial content

March 2007 | broadcastengineering.com 41
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stored on a centralized server, pro-
ducers, reporters and editors can
access all media assets at any time.
Graphics created on Adobe After Ef-
fects and Photoshop can also reside
on the server, without the need to run
a CD or tape with a graphic or anima-
tion from one suite to another. Cur-
rently, editors retrieve graphics from
an Apple Xserve server.

The end result is a quicker, more
efficient pace of work where many
people across various departments
can access material at the same time,
without having to wait for another
person or a tape. This is an invalu-
able feature that allows, for example,
reporters and producers to write
and view a story, while the promo-
tions department builds teasers for
the newscast at the same time. With
the need to generate news content for

&
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WBZ and WSBK simultaneously, as Programming is played to air with automation-assisted playback using iNEWS
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flexibility and easy access to footage
across the enterprise is important.

In addition, stories can be easily
updated. Video included in a pack-
age for the 5 p.m. newscast is quickly
swapped out and replaced with un-
used shots to freshen the story for a
later newscast.

Managing workflow,
managing change

With so many users and so many
video, graphic, animation and Web-
based files, Interplay provides a single
management layer across the Unity
ISIS system and all applications in
the newsroom. The system supports
more than 100 file types, both media
and non-media, SD and HD, allowing
the station to move multiresolution
video, Microsoft Office documents,
After Effects and Photoshop layered

files, MPEGs, TIFFs, spreadsheets yithin seconds of ingest, footage is available to editors, producers and reporters
and other content. For end users, that  working on the station’s networked editing systems.

Ingest - NRCS - Newsroom - Playout - Scheduling - Archive (MAM) - Graphics - SMS TV - Legal Compliance

TV AUTOMATION FROM ON€E SINGLE COMPANY
DEVELOPED UNDER CUSTOMERS’' REQUEST
OPEN COMPATIBLE SOFTWARE

STANDARD IT HARDWARE

STABLE & COST-EFFECTIVE mis=cor VSIN

RONIC MEDIA SHOW

www.tapeless.tv tet:+34 937 349 970 Booth: N717
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Built to perform.
Built to last.
Built to dominate.

Baron Services knows radar.

We've installed more radars over the last three years—in more
broadcast markets—than all other vendors combined. And
more stations than ever are maximizing Baron radars with a
Complete Weather Solution like only we can provide.

From Guardian, the dual-pol megawatt powerhouse, to stellar
designs like the new Pulsar, our versatile Doppler fleet delivers
incredibly detailed radar imagery with market-changing swiftness.

But speed matters most during severe weather. EQuipped with
an advanced 6rpm pedestal, a Baron radar system can

perform a full 360°scan every 10 seconds, providing new
storm updates six times each minute.

Our commitment to your success doesn't stop once the installation is
complete. Baron's staff of experienced engineers are always on-hand

to help ensure the continued high pe-formance of your system.

Don't wait; it's time to be proactive. The first Guardian radar has
already been unveiled, and more are coming on-line soon.

Call us today and find out what Baron's radar team can build for you.

BARON

o e S VICES Visit us at NAB 2007!
—~ . Booth # C7017
BAMS BARRON WxWoRXx:

www.baronservices.com
256-881-8811
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means a single application can be
seen as a control point.

An iNEWS Instinct journalist ed-
iting system is fully integrated with
the Interplay engine. The system was
designed to allow journalists and
other nontechnical newsroom staff to
contribute to the production process.
Reporters and producers can easily
select video and link it to portions
of a script as they write, bridging
the gap between text and video and
between the newsroom and produc-
tion workflows. The newsroom staff
creates rough cuts at their desktops,
lessening the amount of time needed
for editors to finish the story at their
workstations.

Both new staffers and newsroom
veterans are adjusting to working
without videotapes and to using the
new tools to continue producing
high-quality daily newscasts. Each
employee is given a slice of server

space. It takes time to adopt a new
mindset, as employees had to learn,
for example, that a mirrored backup
server means there is no need to dual-
record incoming feeds.

The nonlinear production system
has ended the days of inserting and
ejecting videotapes in multiple VTRs.
Once content is aired, the file is then
moved over to a StorageTek robotic
data tape archive system managed by
redundant SGL FlashNet and Inter-
play archive servers.

But, videotape is not in the past at
WBZ — yet. At least for the foresee-
able future, Sony Betacam decks and
DVCPRO decks will be available in
the edit suites for accessing older ma-
terial that isn’t archived in the Storage-
Tek system.

While it may be impossible to ar-
chive the hundreds of thousands of
hours of videotaped material already
on premise, the goal is to move as

Avid Interplay provides a unified and
redundant layer across all applications
in the newsroom, including ingest,
production and archiving.

Oy‘

The Central-DeCoder Il Automatically Detects:

e COFDM & MPEG Parameters

* Analog/Digital

Turn it on,

2 GH7 Relocation Solutions

Set the Frequency,
Receive the Video!

Uisit B3 At

"\\.‘1 =

Bouth CI607,

Celebrating 25 Years Serving the Broac'cast Community!

Broadcast Microwave Services, Inc.
www.bms-inc.com ¢ (800) 669-9667 « Fax: (858) 391-3049 ¢ dept100@bms-inc.com
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TAH-400,

It Just Keeps e
Getting Bette

-------

The UTAH-400 High- hy
already the world’s r
now offers even mo
Automatic crosspoi IX
The UTAH-400 allows y ur critical signal paths
against interruption " internal redundancy.

Three Frame Sizes -- 64x64, 144x144, and 288x288

You can use the UTAH-400 for any digital router application
from the smallest utility roux to the largest central matrix.

In any size, all UTAH-400 systems offer the same set of
world-class features -- and the industry’s lowest prices:

® Full time Input / Output Signal Monitoring

® Reduced Power Consumption and Rack Space Requirements

® SD/HD Compatihility

® Fiber Optic /0 Option

S £ Q_/UE SCIEITIEIC

Booth # N4321

New Directions in Digital Switching

+4750 Wiley Post Way, Suite 150, Salt Lake City, UT 84116 USA
Ph: 801.575.8801 « Fax: 801.537.3099 * Email: sales@utahscientific.com
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much future coqtent as posmble to a Design team

tapeless production and archive sys-

tem. All on-air news material is ar- \yg7
chived on a daily basis, making it eas-
ily available for the future.

WBZ’s IT manager, Greg Raso, was
heavily involved in the tapeless transi-
tion, providing expertise for integrat-
ing the broadcast equipment into the

IT infrastructure and also enforcing TeChnOIOQV at wo rk

Jack Barry, director of broadcast operations and engineering
Manny Ferreira, engineering crew chief

Greg Raso, IT manager

Robert Yankowitz, RF systems manager

corporate IT policies. Raso ensured

that the network topology of the Adobe Avitech multiviewer
tapeless production solution was able After Effects graphics software Omneon Spectrum media servers
to sustain the necessary bandwidth to Photoshop graphics software Panasonic DVCPRO cameras
all users while maintaining a secure  Apple Xserve server Samsung flat-panel LCD monitors
and fault-tolerant environment. Avid SGL FlashNet archive

AirSpeed ingest system StorageTek robotic data tape
The next step: Full-scale iNEWS Instinct editing system, archive system
HD news acquisition ControlAir and Command Sony

The evolution toward a tapeless Interplay Assist archive HDC-910 HD cameras

newsroom will continue in 2007 Media Composer editing suites MVS-8000 production switcher
when WBZ moves to an HD tapeless NewsCutter Adrenaline NLE XDCAM Blu-ray camera systems
acquisition. Sony XDCAM Blu-ray Unity ISIS storage Telestream FlipFactory automation

' ntercom Series , - -
n s Innovating the Future of Communications VIS t oy—mu t lNAB

ooth#,65329

515/55-54 Intelligent Matrix Keypanel I n B r Oa dcas t

* UHF Frequency-Agile
Lol DR every moment is crltjcglh

* Rugged Cast Magnesium Beltpack You nheed a n "Tre rcom _system

E‘ that is up to 'fl‘f\'evchallenge

CRONUS

DSP Matrix Intercom

* RVON-C VolP Option Card
* Up to four units can be linked
* Modular Architecture

Bosch Communications Systems | Telex Communications, Inc. | 12000 Portiand Avenue South | Bumsviile, Minnesota 55337 | Phone- 1+877+863-4169 | Fax: 1-800+955+6831 | www.telexintercoms.com
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BROADCAST HD OVER FIBER.

Just one of the many options available
with the Optiva™ Platform.

Optiva™ offers the most comprehensive optical
communication solution for broadcast control rooms,
studios and OB stations. With its integrated patent-
pending Daisy Chain technology, Optiva™ provides

a truly configurable and upgradeable salution.

Come see us at NAB | April 16-19 |

L

/

Optiva’
DAISY CHAIN
TECHNOLOGY

By using the Product Configurazor at opticomm.com,
you can easily plan your fiber network. Choose any of
our video, audio or data signals to design the perfect
system tailored to your needs. Manage your projects

and test configurations, all at the touch of a button.

Las Vegas, NV | Booth N2931

gpopticomm

travel by light®
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disc-based camera systems will be put
in place as part of a corporate move
to transition the stations over to the
XDCAM system. Within a year of the
move, the station expects to embrace
HD throughout the news production
process. Avid’s DNxHD codec allows
the Adrenaline systems to transition

to HD with a simple addition of a
DNxcel board.

The eventual move to HD will build
on the steps the station has already
taken. In late 2005, WBZ, with the
help of Beck Associates, overhauled
its control room with a Sony MVS-
8000 SD/HD production switcher,

True HD Multhlewers

ih "'[ld'-\. e

WWWw. zandar com

ROW Sa
sales@zand:
Tel: +353

50

bile Productior nd more at NAB Booth #2729
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& 2
Total Mobile Control

Americas Sales
ussales@zandar.com
Tel: +321 938 0457

e

Footage coming into the station is
ingested into an Avid AirSpeed ingest
server and is then recorded into the
Unity I1SIS workgroup.

Samsung flat-panel LCD monitors
and an Avitech multiviewer. The sta-
tion also added five Sony HDC-910
HD cameras.

The impact of the transition to HD
is small, however, when compared
with the move to an all-digital non-
linear workflow. The successful swi-
tchover, in terms of impact on the
news production efficiency and the
way staffers go about creating mul-
tiple newscasts as well as promotional
spots for three stations daily, has
meant a remarkable transformation
for WBZ and its sister stations.

More importantly, it has trans-
formed the way viewers consume the
news, as they receive more timely and
informative reports that can make the
difference in a morning commute or
emergency situation. BE

Ken Kerschbaumer is an industry
consultant for the professional video
and broadcast technology industries.
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BROADCAST NETWORKS

Centrelized broadcast operation cemters (BOC) improve efficiency,
yet significantly increase the impac: of system failure. The
3Gb/s-enabled NV8256-PI s, with patented redundant crosspoint
technclogy, provides affordable, errar-free video routing that
protec=s you from single pcint failunes. Major networks worldwide
depen:1 on NVISION synchranous audio and HD-SDi routers

in thei- BOCs for 100% reliability and proven performance.
Built-in system features such as int2grated video encoders and
decoders, MADI, and audio mono rauting add significant value.
Using -he NV5128-MC Master Conrol switcher, you have a
complete integrated systerr for program

play-out in any format — aralog, dicital, SD

or HD. And, upgrades are easy by smply

replacing hot-swappable madules.

#1inHD

#1 in Design and Performance
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#1 in Routers,

Router Control & Master Control




Behind
the scenes.

As the technology leader in viceo and audio routing
systems, NVISION specializes m the development and
manufacture of the most innowative router, router control,
* and master control systems, as well as new technologies
" for flawlessly managing signaks point to point. NVISION’s
best-in-class systems are morz efficient, reliable, and
cost effective than any other on the market.

Since 1989, the biggest names in TV broadcast, satellite,
entertainment and post producwon, as well as government
agencies, have trusted NVISION’s technology innovation
behind the scenes to keep them years ahead of the times.
“ NVISION’s industry breakthroughs include:

hw/sw maintenance to include new replacement
product (NV9000), 2007

3Gb/s & HD-enabled full product line of routers, 2006
Dolby modular products, 2006

large-scale digital video router small enough for
mobile trucks, 2005

integrated multi-ckannel master control switcher
and multiformat router, 2003

large-scale HD-SDN router (US patent awarded), 1998
bi-directional maciine cotrol router with dynamic
port management (US pacent awarded), 1996

time code router with dig.tal signal processing

(US patent awarded), 1992

synchronous AES router for audio, 1992

Keep your eye on for new, advanced

" technologies: next-generation master control, HD H.264
encoding, Synapse modular signal processing (includes
up/down/cross conversion), and a broader range of
panels and compact rovters.

The key to our success and the high satisfaction of

our customers depends upon cur understanding of

each facility’s unique needs ard budget. We create

best-in-class routing solution for every customer,
even when others say it’s impassible.
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MOBILE TRUCKS

Does size matter? For mobile video production it's critical.
So NVISION offers any size router, for any size mobile truck,
in any format you need. NVISION routers are designed for
the harsh environment of a mobile truck, so you can depend
on trouble-free operation when the pressure is on. And we
protect your capital investment. To scale up, simply add more
feeds or capability with front-serviceable modules. For the
ultimate in truck routers, test drive the new NvV8288, the
smallest big router in the world. It houses an ultra-high
density 288x576 system in a 10RU frame just 12 inches
deep, supports HD/SD,-and expands to 576x576 in only
20RU. Extremely low power consumption and front-to-back
forced air cooling make it the perfect fit for your truck.

#1 in Synapse Modular
Broadcasting Systems

1 I ] Photo courtesy of Corplex.tv

#1 in Total Cost of Ownership

TELECOMMUNICATIONS

IPTV is challenging cable and satellite for a share of the pay
TV market, thereby requiring a quality viewing experience for
customers with precise and reliable transmission of content.
Telecommunication leaders, like Verizon, Qualcomm, and
KDDI in Japan are ramping up for IPTV with NVISION'’s
NV8256-Plus router. Its redundant crosspoint technology,
recognized for high reliability and superior quality, is the
obvious choice for backbone signal transmission and band-
width provisioning. The NV5128 Multiformat Router is ideal
for error-free signal distribution of SDI, HD-SDI and composite
video. Both routers protect your installed equipment base and
enable a cost-effective upgrade path that extends the life of
capital investments. The Java-based NV9000 Router Control
system provides a unified command and control environment
with a uniform control layer distributed over secure VPN links.

#1 in 24/7 Customer Support
& Local Service
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LOCAL STATION GROUPS

DTV is a legal requirement and costs are a concern. NVISION
helps you make the transition to digital while protecting your
investment in analog equipment. The NV5128-MC switcher is
the first product ever to combine in one frame digital master
control, 3Gb/s-enabled multiformat routing and conversion, and
fully integrated Dolby E decoding with delay management that
seamlessly handles full 5.1 channel audio. The NV5128-MC
provides flexible support of analog audio and video, AES, SDI
and HD-SDI input and output signal formats. Upgrade to
HD-SDI or increase the number of master control
channels by simply adding modules to the frame.
Multi-channel control and programmable panels
increase plant reliability, simplify distributed facility
design, and reduce service and support costs.

#1 in Dolby E

#1 in Router Control

POST PRODUCTION

Demanding post production schedules require efficient,
multiformat, signal management. Join Ascent Media, ILM,
LaserPacific, Modern VideoFilm and a long list of prestigious
studios that choose NVISION. NYISION helps you manage signals
flawlessly and securely, regardless of complexity. Our video
routers handle any data rate fram 3Mb/s to 3Gb/s and manage
all digital video formats inside cne frame, simultaneously. With
n-on-1 crosspoint redundancy, the NV8256-Plus is a bullet-
proof 256x256 video router, field expandable to 512x512. Front-
serviceable plug-in modules enable easy expansion and updates
- no forkift events! Our digital audio routers handle AES, analog,
an1 MAD signals, with a host cf advanced features like full
mano-channel routing. The Java-based NV9000 Router Control
system offers the ultimete in system power and flexible operation.

#1 n Compact Routers




NV8288: The smallest [NA ZEle)
big router in the world.

Large scale, error-free
routing at:

®
[
|
N 1-800-860-HDTV
PART : www.nvision.tv
Learn more. NVISION
For detailed product information and technical specifications for all NVISION Moving pictures and sound around, }
products, visit our website. Then let us help you plan your next installation. pertfectly i
Call toll free and talk to a real person who knows routing. Put NVISION behind 125 Crown Point Court I
the scenes and you’ll always be ahead of your time. Grass Valley, CA 95945
|
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Modern routing systems

AsTV facilities become more complex, so does routing.
BY JOHN LUFF

“ rom traditional broadcast
facilities and production op-
erations to IPTV headends
and network operations cen-

ters, the level of technical complexity
and variety of technology and for-
mats installed has markedly changed
in the last two decades. Routing sys-
tems mirror this change.

Why are new systems
so complex?

The increased complexity of rout-
ing systems is in part due to a general
increase in physical size and in the
number of formats that they support.
For example, most broadcast facilities
today support at least the 525-line
format and one of the HD formats.
Many facilities also support SDI and
NTSC and have both analog and
digital audio — and perhaps Dolby E
or Dolby AC3. This material change
first affects routing, which is, in most

NVISION’s NV5128 multiformat router allows facilities to address the future. It
supports all current digital and analog formats, and comes in a 128 x 128 frame.

cases, the sole method of delivering
signals to production and air.
Routing systems have evolved from
single-format frames to mixed for-
mat systems that can accommodate

analog and digital audio and video,
as well as time code, machine control
and HDTV signals in one monolithic
structure. This is particularly useful
to facilities undergoing continuous

change during tie DTV transition
and need systems that will accommo-
date new formats without requiring
an expensive, new routing system on
top of existing installed hardware.
This can be done either by adding
modules of a newly needed format

F RAM E G RAB A look at the consumer side of DTV

to an existing frame, or by adding a

frame with new cards to an existing

Projected growth in number of households withTVs
control infrastructure. Several com-

By 2050, TV households will grow 47 percent to 163.7 million.

panies offer frames that can combine

. B signals from mixed formats.

2 150+

§ | Making the right

35 1207 connection

E_g 90 Increasingly, it is important that
=E routers handle formats that carry
8 T 60- emerging signal types. DVB-AS] —a
E 270Mb/s NRZ signal not to be con-
=z X fused with 270Mb/s SMPTE 259M

2007

Year
Source: Nielsen Media Research

2050

www.nielsenmediaresearch.com

serial digital video — carries com-
pressed MPEG, with either single or
multiple program transport streams.
Fortunately, most modern routing
systems can carry AS] in any level

March 2007 | broadcastengineering.com 57
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intended for SMPTE 259M, despite
the difference in coding.

With complex mixed signal types,
the control system must understand
the signals and only route connec-
tions that make logical sense. Con-
necting an HD output to an SD input

workload for operators and simpli-
fies training, though at the expense of
programming time to plan the con-
trol system properly.

For many years, control system de-
signs were based on two basic models.
In one, all control panels were linked

Control systems have become much
more complex. They now support
virtualization and allow complex

pathfinding between matrix types.

or ASIto an encoder input is illogical.
Moreover, crosspoint assignments
that make such connections possible
can waste available I/O ports.

Many facilities have segregated sig-
nals in routing blocks to make such
choices efficient. A couple of
decades ago, it was easy to do
so because the smallest I/0
block physically possible in a
router was typically between
10 x 10 and 16 x 16. Today,
however, the block sizes are
often 32 x 32 or larger, mak-
ing it harder to separate sig-
nals into logical blocks. Most
routing is broken up today
into logical or virtual blocks,
with the control system un-
derstanding what signal types
should be connected.

Control systems’
increased role

Control systems have be-
come more complex. They
now support virtualization
and allow complex pathfind-
ing between matrix types.
For example, if an SDI signal
is routed to an NTSC port,
the control system can be
organized to recognize that a
digital-to-analog conversion
and encode are required to
make the connection valid. The sig-
nal is routed through an appropriate
interface and then back to an analog
crosspoint before heading to the in-
tended destination. This reduces the

58

on party line (coax or twisted pair)
links, tying many control panels to
the potential failure of a single piece
of wire or connector. Although these
busses were high in speed and deter-
ministic, the architecture limited the

Grass Valley’s Trinix digital video routing switcher
handles SD and HD signals from 3Mb/s to 1.5Gb/s in
the same frame. It is available in three dense, fixed-
frame sizes and features hot-swappable modules for
easy servicing.

number of control panels that could
be online at the same time. Other sys-
tems used discrete lines to each panel,
with even more limited extension of
the total system size.

broadcastengineering.com | March 2007

Today, control systems often work
on TCP/IP networks, facilitating flex-
ible cabling and even extension of the
control system across a WAN connec-
tion. This is ideal for facilities in mul-
tiple locations or systems that must
be distributed throughout a large
building.

Many modern control systems
permit status and monitoring us-
ing SNMP and Web services, mov-
ing control systems into the realm
of common IT. It is, however, tricky
to organize VLANs that will oper-
ate with deterministic control over a
complex routing system.

Size matters

In the last five years, the size of
routing systems has exploded, with
several monolithic systems exceeding
1000 x 1000 and some with
more than 2000 I/O ports.
The market for such enor-
mous systems is limited. But
features essential to large,
mission-critical routing sys-
tems have become preva-
lent. These features include
redundant crosspoint cards
and I/O modules, along with
highly fault-tolerant control
Systems.

SMPTE recently completed
work on the 3GHz SDI stan-
dard, named SMPTE 424M-
2006, and is already shipping
hardware. This new interface
can carry 1080p30 HDTYV,
replacing the former dual
1.5GHz links needed with a
single link interface.

Altera and Gennum have
both developed and are now
shipping chip sets supporting
424M. Although at one time
1080p was considered imprac-
tical for terrestrial broadcast,
there is considerable interest
developing in it partly be-
cause of the availability of consumer
displays that support it. In addition,
recent research has shown that 1080p
may be practical in nearly the same
compressed bit rate as 1080i.
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The effect on audio

Audio has benefited greatly from
the development of advanced routing
solutions. Several manufacturers now
offer systems that handle both analog
and digital audio, and even provide
A/D and D/A conversion internal to
the router. This permits the design of a
facility that flexibly interfaces to legacy

and new hardware without restrictions.
AES routing is sensitive to inter-
ruptions in the bit stream, however,
and requires a synchronous router to
avoid annoying disturbances in the
audio. An AES synchronous router
buffers all of the inputs so that all out-
puts are always framed the same, fa-
cilitating seamless cuts in the audio.

Make the right connections
with confidence.

Nova73 HD digital audio router

Self-Healing & Fully Redundant - Fiber Networking —
8192 x 8192 Inputs-Outputs — Multiple Format —
Configurable Online. Reasons why the Nova73 HD
digital audio router is in daily use in broadcasting
around the world. Total performance from Lawo.

Lawo North America - Toronto - (416) 292 0078 - www.lawo.ca

Las Vegas, April 16" - 19 2007, North Hall, Booth N7030

60

broadcastengineering.com | March 2007

NETWORKING

Another important part of rout-
ing AES is through clean switches, or
soft switches, in which the two audio
signals are blended at the point of
transition to avoid a step function in
the sound. An example of this is in a
cut from high to low volume, which
would produce out-of-band signals.

Other audio signal types that create
challenges include compressed Dolby
E and Dolby AC3. For all practical
purposes, it is not possible to switch
between two AC3 signals because the
audio access unit is not constrained

Video hardware
manufacturers will
most likely design

hybrid systems.

to fall on video frame boundaries.
However, Dolby E was designed to be
video-friendly and is constrained to
video frames, facilitating cuts along
with picture either as standalone or
embedded audio.

Multichannel audio can also be
handled by putting three AES bit
streams into three parallel paths
through routing, carrying L, R, C, Ls,
Rs and LFE. An additional AES pair
can be added to carry Lt, Rt for some
applications. Switching must be ar-
ranged to make simultaneous cuts on
all channels of the 5.1 signal to ensure
signal integrity.

Conclusion

Routing switchers may evolve
over time to bridge the gap between
conventional unidirectional video
transport and common duplex IT
networks. As traffic moves more as
files and less as video signals, video
hardware manufacturers will most
likely design hybrid systems that fa-
cilitate interplay between existing IT
and broadcast hardware. BE

John Luff is a broadcast technology
consultant.

Send questions and comments to:
john.luff@penton.com
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That's why broadcasters the world over choose the mastery of the DMT digital difference:
Television transmitter technology renown for outstanding RF performance and reliability
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Managing DTV

with dialnorm

BY JIM STARZYNSKI

he NTSC analog televi-

sion system uses con-

ventional compression

and limiting at vari-

ous stages of the signal

chain to manage audio loudness for
broadcasts. This practice compensates
for limitations in the dynamic range
of analog equipment (particularly the
studio-to-transmitter link) to control
the various loudness levels of au-
dio received from suppliers. It also
helps smooth out program-to-spot
transitions.
Though
effec-

tive, this practice permanently reduc-
es dynamics and changes the audio
before it ever reaches the audience.
It modifies the characteristics of the
sound, altering it from what the pro-
gram provider intended to fit within
the limitations of the analog system.
Alternatively, the ATSC digital tele-
vision system transmits metadata or
data about the data to control loud-
ness and other parameters more ef-
fectively. Dialog level, or dialnorm, is
the metadata parameter that sets the
loudness of all ATSC audio at the re-
ceiver. (See Figure 1 on page 64.) The
content provider or DTV station sets
dialnorm at the origin, and it agilely
adjusts the decoder in the home. This
and 28 other scttings are integral
to the ATSC Dolby Digital AC3
audio bit stream, which also
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includes optional, user-selectable
dynamic range e¢ontrol. The ATSC
document A/53D refers to dialnorm
as the practice ttat should be used by
all broadcasters for managing loud-
ness for DTV.

Program or commercial audio is
best experiznced when mixed at ap-
propriate levels with varied dynamics.
This mix is based on the choices made
by the sound designer or the mixing
engineer and pradicated by the pro-
duction. At homz, withoat some type
of processing, varying volume and
dynamics ¢an ke uncomfortable to
listen to as the sound jumps up and
down when swizching tetween pro-
grams, commerdals and promos,

Ironically, a broadcaster’s goal is
to both accurately transmit material,
maintaining the intended sonic char-

Program or commercial audio is best
experienced when mixed at appropniate
levels with varied dynamics.

acteristics of the product on, and also
to provide an er oyable viewer expe-
rience. No: rest-icted bv the analog
system’s limitations, diainorm makes
it possible to dc just th:s by provid-
ing unaltered bu: normalized sound.
Dialnorm sets the audio -0 a comfort-
able level, much _ike how a viewer uses
a remote controlto adjust the volume
between TV show and commercial
transitions. This is done utomatically,
without having te reach for the volume
control, and it dees not &ffect dynam-
ics or compromisz the soundtrack.




Multi-Format
Converters fora
Multi-Format World

VC- 300HD/200HD

Quite possibly the only
video converter you'll need.

Never before have so many video
formats been used by the industry
at the same time. The EDIROL
VC-200HD and VC-300HD are

fully bi-directional converters that
convert, scale, adjust and encode/
decode audio all in the same unit.
Simply choose your input source

- component, DVI-I, DV/HDV, or
SDI/HDSDI* - set your conversion
parameters and converted

output is sent to all outputs
simultaneously. The VC Series

also supports genlock as well

as embedded audio that allows
for delaying audio by frames or
milliseconds to achieve the perfect
“lip sync”. Designed for a wide
range of workflows in mid, post
and live video productions, the VC
Series offers the hassle-free and
flexible format conversion you've
been waiting for.

*VC-300HD only

Input/Output Chart

Ry =

=EDIROL=

by Roland

www.edirol.com/bevc

Get More of the Story Online
800.380.2580

Roland

Systems Group

64

_FEATURE

MANAGING DTV LOUDNESS

NTSC TV

== Full dynamics
fj =———

Permanently altered
dynamics and altered
loudness

User selectable dynamics
and normalized
(‘ ) Ioudness

Audio mixer Compressor/limiter
ATSCTV
Full
dynamlcs N
etadata >
authoring
Audio mixer

Digital audio
encoding

DTV set-top box

Decoder/amplifier under
metadata control with dialnorm

Figure 1. The proper use of dialnorm for DTV eliminates the need for destructive
dynamic range processing and loudness compensation for broadcast.

How it works

Studies have shown that view-
ers adjust the volume of a television
based on the level of the spoken word
within a broadcast. A dialnorm set-
ting is achieved by either measuring
a program’s dialog level or by mixing
a program or spot’s dialog amplitude
to an already established dialnorm
figure, which will be used by the DTV
audio encoder.

With either method, the amplitude
of the program dialog must match
the dialnorm that’s set in the audio
encoder. This is required for loud-
ness and for the optional dynamic

range control to work properly. A
Dolby LM100 broadcast loudness
meter can take short- and long-term
dialog measurements and display an
easy-to-read, accurate number as the
dialnorm figure. (See Figure 2.)
Audio and dialnorm are transmit-
ted in the DTV bit stream simulta-
neously. The Dolby Digital system,
which includes the decoder in the
home, will level shift the volume by
reducing the audio by the difference
between the dialnorm figure and
-31dBFS. (See Figure 3 on page 66.)
So, if each program or spot is stamped
with the proper dialnorm matching

A variety of shows

e.g. average programming = -26dBFS

v
. -24dBFS

¢

Different talent and packages
e.g. average local news = -24dBFS

: Station dialnorm
A

A variety of spots

e.g. average commercial, promo or PSA = -22dBFS

Figure 2. The Dolby LM 100 is useful for measuring the loudness of program dialog.
To acquire an acceptable dialnorm figure for station upconverts, an average of all
content is determined, tested and implemented.
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VTR Repl acement - External RAIDS storagz or internal removable drives
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* Redundani power supply option

Commercial Insertion

System Compatibility

» HD-SDI, SDI video input and output (HD Version)

» SDI, YUV, S-Video and Composite video {SD Version)
» Sonv 9Pin, VDCP, or Ocetics remote control

Multi-Channe! HD Video Servers start at $30,800 \3“36“%)
Multi-Channel SD Video Servers start at $9,800 -

Vldeo Servers - HD MPEG2 Encoders and Decoders SD|/ DVl Converters HD Video Test Generator

Dorem| Labs, Inc. | tel. 818 562- 1101 mfo@doremllabs com | www.udoremilabs.com
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MANAGING DTV LOUDNESS

A problem
Station worth fixing

c ] Unfortunately, due to a
lack of awareness or un-
Local Local - derstanding, not all DTV

S Dolby Digital &
shg\;v:t:nd sh(;\;vgt:nd (audio and stations use dialnorm ef-
tadata ; ions’
-4dBFS/-24DN  -24dBFS/-24DN  -204BFS/-200N me ) fectively. Many ~stations
, =0 dialnorm is frequently left
Local Lecal - at the encoder’s -27dBES

SD news HD news

Decoder/amplifier

default or is turned off, in-
under medadata control

-23BFS/-23DN tentionally set to -31dBFS.

-24dBFS/-24DN  -23dBFS/-23DN

[ Net it glalnorm Therefore, program au-
spots Station dio recorded at a nominal

S B -20dBES  stamped  with
-22dBFS/-220N  -23dBFS/-230N  -21dBFS/-21DN 27dBFS dialnorm will be
Net Net -31dBFS -31dBFS -31dBFS 7dB louder than a properly

sports sports All dialog attenuated by various set ATSC bit stream. This

amounts and normalized to -31dBFS same audio with dialnorm

shut off (-31dBFS) will air
11dB louder!

Neglecting dialnorm is
bothersome on a single
channel and becomes a big-
ger nuisance for the audi-
ence when changing chan-
nels between properly set
and incorrectly set stations

-20dBFS/-20DN -20dBFS/-20DN

-25dBFS/-25DN

Net
shows

-21dBFS/-270N -27dBFS/-27DN  -25dBFS/-250N

(DN = dialnorm)

Figure 3. When all stations apply dialnorm universally, volume is normalized across the dial. As a
result, viewers will not need to adjust the volume.

the level of the audio, dialog will au-
tomatically be level shifted to -31dBFS
by the DTV system. Because this only
engages once for each program or spot,
and all audio accompanying the dialog
is level shifted equally, dynamic range

is not compromised. Transitions be-
come smooth, no matter where in the
-1dBFS to -31dBFS window the dialeg
was mixed. When all broadcasters do
this properly, channel changing on the
DTV dial is normalized.

in a market. Considering that the
resulting level variance can easily ex-
ceed 10dB, it’s easy to understand why
properly adjusted dialnorm is critical
for delivering the best listening expe-
rience for DTV viewers.

i o0
NVERZION

WWW.NVERZION.COM
+1 801293 8420
SALES@NVERZION.COM

VISIT US AT NAB2007
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SUPPORT?
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SAS 1991 TAS 1997 EMCNT 1998 SERVCTRL 1999 NCONTROL2000 XPANSION 2007 NCONTROL ELITE 2007 EMCL 1982 RAS 1987 SMS 1988 EMC 1989 SAS 1991 TAS 1997 EMCNT 1998 SERVCTRL 4

66

broadcastengineering.com | March 2007



Prepare for the unexpected, with RHINO 5000. You may
not think about labeling until something goes wrong.
That's why the clear identification of your connections is
crucial. Designed for durability and ease of use, RHINO
5000 will speed your efforts in studios, control rooms,
0B vans and more — so you're ready for anything, or

business as usual.

Easy operation keeps your operation moving. RHINO
5000's full-featured command set includes one-touch
“hot keys” and memory storage. But it really “shows its
stuff” wrapping cables and wires, as well as labeling
patch panels and equipment. With backlit display and
impact-resistant rubber bumper, RHINO 5000 is just as
useful behind dimly lit equipment racks.

RHINO labels leave a lasting impression. Our easy-load,
all-in-one cartridges hold easy-peel labels that resist
heat, UV, moisture and smearing. And our heat-shrink
labels are an industry favorite. Think of RHINO 5000 as
the advanced way to label fast-changing technology,
without any difficulties.

Get RHINO 5000 and get your fabeling ready for anything.
Visit www.rhinolabeling.com for details.
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-

Available at Gepco International, MilesTek, Pacific Radio Electronics and Toner Cable Equipment Inc
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Separate save and
recall keys for quick

access to label memory
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Consumers want it.

We can help you give them
what they want. Digital.
Encoding. Decoding.
Content Management.
Complete. Secure. Reliable.
We can show you how.

Content is king.
You’ve got it.

Visit us at NAB
Booth # SU9613

Scientific
Atlanta

A CISCO COMPANY

www.scientificatlanta.com
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Setting dialnorm properly is an
easy, straightforward process for a
DTV station engineer. It can be di-
vided into two categories: network
content or station content.

Setting up dialnorm for
network content

Networks can distribute program
and commercial metadata with their
audio and video, either discretely
or as part of a Dolby E bit stream.
In most cases, this is used to directly
drive the required Dolby 569 audio
encoder’s external metadata port.

Master control at the station engages
the switch to the network signal, and
the dialnorm metadata follows. The
local station airs the network’s con-
tent, which includes the program-
matched dialnorm.

In situations where networks dis-
tribute an ATSC bit stream for stations
to transmit directly, the dialnorm is
already contained in the network’s
Dolby Digital stream that gets passed
directly to the audience.

Setting up dialnorm for
station content

For upconverts at two-channel-
only stations and local HD origina-
tion audio, a station engineer needs
to acquire a dialnorm setting based
on the average level of all programs,
spots and local news. This process
may be simplified by the existing,
reduced dynamics used by program-
mers, by the news mixing engineer
or perhaps by SD distribution that is
already in place.

Once samples are evaluated,a num-
ber is determined and tested. Then
the average figure can be entered as
the station’s unique dialnorm.

This process is a compromise
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that’s necessary when SD program-
ming is used and a metadata stream
matched to the content isn’t available
to control the DTV audio encoder
agilely. An acceptable comfort zone
of -5.4dB to +2.4dB is the range that
must be exceeded before it’s likely a
viewer will try to adjust the volume.
This finding indicates that there is
some dialnorm latitude.
Two-channel-only stations with
audio encoders that do not support
external metadata should include
the network audio feed as part of the
analysis to determine the station’s

average dialnorm setting. For audio
accompanying HD local origina-
tion that’s capable of distributing
matched metadata, this signal should
drive the audio encoder’s metadata
port directly. It’s also acceptable for
a mix to be set to a predetermined
loudness that matches a preset dial-
norm figure for that source.

Conclusion

In a new DTV world, putting in
the time and effort to understand the
process and to implement an effective
dialnorm plan simply makes sense.
When done properly and universal-
ly, everyone benefits from the sonic
experience this system is capable of
providing. Supplying anything less is
simply a disservice to a broadcaster’s
audience.

Jim Starzynski is principal engineer in
advanced technology for NBC Universal.

AUDIOONESTOP

at www.broadcastengineering.com

For more news and articles on
audio, visit our Web site
and click on the Audio
link at the top of the page
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assembly... durability... value

Fastest
XLR Assembly
in the World!

The AAA XLR Connector

Another first from Switchcraft...the quickest,
easy-to-assemble XLR connz=ctor available
today. The 2-piece construction o7 the AAA
XLR Connector saves time in assembly, and
increases your job efficiency.

And second...the all metal, RF shielding body is
made with Switchcraft durability.

Put them together and you have a new level of
value in critical components!

* Integral strain relief locks cable in shell, while 4 barbs
comfortably adjust to cable diameter.

e Exclusive one-piece head with solder pots.

¢ 2-piece, all-metal, RF shielding construction.

¢ Available with:
- 3 to 7 pins, gold or silver plated contacts
— Black or Nic<el finish

Visit www.switchcraft.com/aaa.pdf for detailed information

on the new AAA XLR Connector.

www.switchcraft.com

5555 N. Elston Ave.  Chicago, IL * 60632
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Planning for
3Gb/s routers

BY TODD RIGGS

@ extto the DTV transmit-
| ter, a central router is
one of the biggest capital
expenditures a broad-
cast station will make. Large rout-
ing systems with all of the associated
control panels and wiring can carry
seven-figure price tags, not including
costs associated with the design and
installation of the router.

Once installed, the router is expect-
ed to work reliably in a 24-hour-a-day
operation, typically for 15 to 20 years.
Routers installed 15 years ago have
withstood a dramatic revolution from
analog television with stereo audio to
a world of multiple HDTV and SDTV
standards, DTV multicasting, and 5.1
channels of Dolby surround sound.

Routers installed today must be
prepared for the inevitable changes
in signal formats, channel counts and

70

interface connectivity that will occur
in the future. For example, while no
broadcaster is currently broadcast-
ing in 1080/60p, at NAB2007, 3Gb/s-
capable routers will be one of the hot
new technologies to watch. Not only
are they a natural progression from
today’s 1080/60i and 720/60p HD
broadcasts, but also we are seeing
evidence that motion picture pro-
duction is moving in the direction of
1080/60p, and many display devices
are already capable of supporting
1080p natively.

Planning for 3Gb/s routers
Transmission at 3Gb/s is nowhere
on the horizon, and production
equipment is limited in terms of
3Gb/s cameras, switchers and servers.
But, the issue of 3Gb/s capability is
something that is going to slowly inte-
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grate into broadcast facilities over the
next five years. The key questions:

* Will the router you buy today be ca-
pable of withstanding and supporting
the technology changes to come?

+ If the purchase is for a big “house”
router, how long do you expect it to be
at the core of your facility?

If the answer is 10 to 15 years,
which is common, you need to lock
at future technology trends. A facil-
ity may just be converting to 1.5Gb/s
HD-SDI now and have absolutely
no current plan for 3Gb/s. However,
wouldn't it be nice to know that as the
3Gb/s standard becomes viable for cor.-
tentcreation, distribution and transmis-
sion over the next five years, your house
router will be able to handle it without
the need to throw out the frame or un-
dergo a major redesign?

If the purchase is for a small black
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Sound gives pictures an emotional dimension that movement alone can't
convey. The increasing use of surround sound adds even greater impact

to the viewing experience. But it calls for much greater console capacity.

At Calrec we've been meeting the changing needs of brcadcasters
for over thirty years. And as you'd expect from a company dedicated
exclusively to live production and on-air broadcast audio mixing, we've
developed an innovative surround sound solution that's as economical
as it is practical.

New Bluefin technology provides twice the signal processing
capacity in a fraction of the space of conventional systerms and with
100% redundancy.

Sounds exciting? Find out more at calrec.com

See us at NAB Booth N8529
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PLANNING FOR 3GB/S ROUTERS AND BEYOND

~Input cards
with upconverters
builtin

Wideband

crosspoint(s)

HD-SDI
input cards

Reference —

box-type router, say 32 x 32, buying
something 3Gb/s-capable may not be
as important because they are less ex-
pensive and don’t necessarily have the
same life cycle as a large router. Also,
it is not uncommon to add a small
router when dealing with a small
number of sources/destinations in a
new format.

Customers will most likely base
their production equipment needs,
switchers and cameras on their cur-
rent infrastructure. Because the dis-
tribution backbone of a facility tends
to be in service for longer periods of
time, a move to 3Gb/s probably needs
to be planned for earlier.

The key questions for customers
considering a large router purchase
that is going to last 10 years:

* Are the routers 3Gb/s-capable?

+ If yes, how is that achieved?

* Do current modules have the abil-
ity, or is it going to be handled in their
upgrade path?

* What does that upgrade path entail?
* If it does not support 3Gb/s, what
are their plans?

Because many router vendors are
already touting in their ads that they
have 3Gb/s capability, this is some-
thing customers will increasingly be
exposed to and need to start consid-
ering today.
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HD-SDI

HD-SDI out
output cards L A= »

Input cards with
downconverters
built in

SD-SDI out
_

Figure 1. Example of a router using a bank of internal upconverters/downconverters on
input and output cards to route an SD-SDI source to an HD-SDI, 1.5Gb/s or 3Gb/s output, as
well as an HD-SDI signal to SD-SDI output

Growing router demands

Another quantum leap on the ho-
rizon is the transport of multiple sig-
nals over IP or hybrid baseband/IP
infrastructures. Audio demands also
will be expanding dramatically. While
analogand AES/EBU two-channel au-
dio are currently the dominant audio
formats, high-profile sporting events,
entertainment shows and
prime-time TV shows in-
creasingly offer 5.1 chan-
nel surround sound. And
many of today’s digital
audio consoles tout that
they are already 7.1 and
10.1 Surround Sound-
capable.

While all of the process-
ing modules and other
components in the broad-
cast infrastructure are not
yet ready to support 3Gb/s,
prospective buyers must
ask vendors whether their
product’s architecture of-
fers provisions for these
technological  advances
on the horizon. It’s highly
likely that they will come
to fruition in the router’s
lifetime.

With the advent of
3Gb/s routers and hybrid
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SD-SDlin

HD-SDI in

baseband/IP routers, we’ll see more
fiber-optic I/Os and cabling. The use
of multiple transport streams over
ASI via coax or fiber or IP via RJ-45
or fiber will also become more pre-
dominant. The need to save on wiring
and connectivity costs will also lead to
wider use of multiplexed signals be-
tween remote routers across a facility,
city and country, as well as between
mobile trucks.

The ins and outs of routing

Large central routers will be expected
to deal with analog, SDTV and HDTV
simultaneously, along with many popu-
lar new formats. The key questions:

*+ What type of converters should the
router support?

+ Should these converters be internal
to the router or configured as a bank of
external devices? (See Figures 1 and 2.)
* Or, should the broadcaster opt to
add a level onto the router to handle
new demands, such as adding a level of
HD routing to a SD router?

While it’s true that video servers and
nonlinear editing systems can do for-
mat conversion, the router must step up
to the plate to handle any up-, down-

HD-SDI out
—_—)

Wideband

crosspoint(s)

SD-SDI out

Reference—»

upconverters

<—Reference

Figure 2. Example of a router using a bank of
external upconverters to route an SD-SDI source to
an HD-SDI, 1.5Gb/s or 3Gb/s output
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and crossconversion requests intel-
ligently and automatically. This signal
processing and management must be
done with minimal effort on the part of
the user. And the router’s internal signal
processing has become more complex
to support new formats.

Whether these digital signal pro-
cesses are internal or external to the
router, that additional signal process-
ing will introduce a slight delay into
the audio that causes it to go out of
sync with the video. Frame synchro-
nization should be considered for the
overall system, either externally or on
the router’s inputs to correct for this
timing delay.

Also, with centralcasting and re-
mote station monitoring, we’re see-
ing more signals transmitted via
fiber-optic cable, where discreet sig-
nals are combined into a multiplex
and demultiplexed back into discreet
signals. This audio conversion and

delay issue is becoming an increas-
ingly common occurrence.

A bit about audio

In buying new routers, audio needs
must be considered carefully. Some of
the questions to ask when buying a
new large router:
+ What do my current and future au-
dio requirements look like?
* Do I currently have discreet audio,
and do I plan to keep all future audio
additions discreet?
+ How many channels of discreet au-
dio will I need? (If it is a lot, you may
want to buy a frame just for current
audio needs that is big enough to add
inputs/outputs, as well as add channel
count.)
* If your desire is to have embedded
audio, do you have need to process
the audio?
* If so, is the router capable of pro-
cessing audio (e.g., channel swapping,

summing, muting, level adjustments)
internally?

* If not, or if the customer prefers to
keep that out of the router, they need
to make a list of the external muxes
and demuxes that will need to be on
the router’s inputs and outputs.

Framing the issues

Overall, prospective customers
should fully evaluate their own needs
and the architecture of the router
to determine if the investment they
make today will be flexible enough to
meet their facilities’ changing needs
tomorrow. Among the questions that
a prospective buyer should ask:
* What has the router’s architecture
been designed for?
* Have the modularity, frame layout,
power and cooling systems been de-
signed for what the future may or may
not hold?
* Can it meet the facility’s require-

it
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defining the future
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of HD News
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ments today, as well as adapt to what
the future will be?

While baseband routing is the
primary focus today, IP routing will
likely become a reality in the future.
So, we must ask:

* Has the router been designed in a
way so that it will be able to route fu-
ture signals, such as IP?

* If so, how will that be accomplished?
* Will it simply involve adding new
1/0 modules and updating a database?
* Or will it require a separate frame?

This is a bit of an unknown, but it
is not unlike asking the old “is it fu-
ture proofed?” question.

Getting in control

With large routers, there are many
choices to make. Large routing systems
often offer different types of control
panels that can be located through-
out the facility, depending upon the
unique requirements of each work

area. Router control panels can be X-
Y, multi bus, single bus or button per
source in function, and hardware,
software or Web-based in type. Prices
are going to vary depending upon size,
type and quantity of the control panels
that are chosen, and that’s something
the broadcaster and systems integrator
will have to consider.

With a Web-based interface, con-
trol, configuration and diagnostics
can be accessed from PCs that can
log into a facility’s LAN or WAN,
thus making it easier to control rout-
ers that are on site locally as well as
remotely.

Also, different areas of the facility
have control requirements that call
for different types of panels. They
may also vary as to the accessibility of
numbers of sources and destinations.
Thought needs to be put in to analyze
job function to determine the type
of panel required, as well as user and

group access rights and privileges.

Because control panels are not
typically on a large router’s frame
itself, it must use a communications
protocol to talk to the central router.
Today, these connections can be made
via serial port or coax, Fthernet and
connection via the Web.

Control questions

The selection of control panels is
an area that requires careful consid-
eration. Among the issues that a pro-
spective buyer must consider:
* How do different user groups need
to view the sources and destinations
on the router?
* How often do their particular list of
sources and destinations change?
* What is their work location in rela-
tion to the frame’s location?

There is a wide range of panels
to choose from, and they vary by
physical size, layout, menu structure,

The Journey of Content
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autoXe, from VCI Solutions, provides a reliable, modern, and cost-
effective automation system that streamlines operations, improves
resource management, and increases return on investment.

We can show you how a Chicago-based broadcaster increased
productivity and saved money with autoXe. Visit
www.vcisolutions.com/autoxe . html.

WWW.VCISOLUTIONS.COM
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Learn how you can save time and money. Call 800.243.2001.

Automate the Journey with a Point-of-Sals to Point-of-Alr™ Solution

Tools for Today. Innovation for Tomorrow. g”

SALES, TRAFFIC, AND AUTOMATION SOLUTIONS

ATTEND OUR NAB2007 PRESENTATION “WORKFLOW AND INTEROPERABILITY FOR TELEVISICN”
AT 3:30 P.M. ON WEDNESDAY, APRIL 18.
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PLANNING FOR 3GB/S ROUTERS AND BEYOND

method of communications and
price. There is no one-size-fits-all,
and facilities will almost always have
a combination of them. A designer
needs to interview the various user
groups to determine what their needs
are so he or she can select the right
panel for that job function. This is an
important point. This is the user in-
terface to the router. The system may
run great, but a clunky interface will
leave the engineering staff having to
defend its decision.

Planning for growth

Planning for growth means antici-
pating changes and planning for how
those changes will be handled. Ques-
tions to ask before buying;
*+ What are my control requirements?
* How is the router configured, and
how easy is it to change?
* If you need to make changes, such
as modify a database or add any
I/Os, how does the system incorpo-

rate those changes?
* Can these modifications be done
in the background, with little or no
disruption, or do they require having the
system to go down for a period of time?
The user needs to pick a frame size
that will handle their current needs as
well as future requirements. If a cus-
tomer needs a 128 x 128 HD router
with no expansion, that could most
likely be put in a fairly small frame,
say 10RU or smaller. If, however, the
customer needs to expand, by how
much does he or she need to expand?
Is it just that particular format, or will
the customer be adding additional
formats over the life of the router?
Also, you dor’t have to buy a com-
pletely full frame right off the bat.
Different manufacturers have differ-
ent I/O granularity. Consider the cost
to upgrade. A smaller I/O size po-
tentially means it will be cheaper per
board, which in today’s world means
adding a board or two for a few in-

puts doesn’t have to go through the
capital process.

The bottom line

Five years ago, many installations
involved a separate video and audio
router, but with advances in technol-
ogy, it now makes sense to combine
video and audio routing in the same
system. For a television broadcast fa-
cility, a smaller router is beneficial be-
cause it leaves space for other things.
But on today’s space-challenged mo-
bile production units used for HDTV
telecasts of sports and entertainment,
space is a critical concern.

A few years ago, many 256 x 256 SDI
routers with AES audio would have re-
quired multiple frames for each for-
mat, all with their own power supplies,
fans and controllers. Today, compara-
ble functionality is available in a single
frame that is 30RU or smaller.

This progress is owing to advanc-
es in the internal circuitry on the
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components; improved I/O layouts;
improvements in power consump-
tion and cooling; and smaller, faster
processing components. This drasti-
cally reduces the physical size of the
cards.

This consolidation has, in turn, re-
duced the footprint of the router it-

supplies that must be used. The dras-
tically reduced power consumption
and cooling requirements lower the
cost of operation, as well as extend
the life of the system components.
For owners of older routers, the sav-
ings on the electricity bill and the cost
of replacing bad power supplies can

self, as well as the number of power be significant over many years of op-
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eration. And that is money that could
be applied towards the purchase of a
newer, more energy-efficient router.

A house router has to work. So we
need to ask:

* How reliable is it?

*  Are the critical parts hot swappable?

* How easy is it to get to those parts if
there is a failure?

* What is the power draw of the
frame, and how does it cool?

That may sound trivial, but electric-
ity bills come every month. It’s part of
the cost of ownership. A router that
draws less power will cost less over its
lifetime, while one that cools well will
not require as much air conditioning.
And those factors, combined in an ef-
ficient system, will allow for a longer
life span of the individual components
in the frame.

Final key points

In a cost analysis of a major router
purchase, consider that internal con-
verters will piggy-back on the router’s
existing cable and power supplies,
whereas external routers will require
additional cabling and power. Because
of the complexities involved with the
purchase, design and installation of a
large central router, as well as the rela-
tively lean engineering staffs at most
facilities, many broadcasters and mo-
bile truck companies must enlist the
help of systems integrators.

However, once the system has been
installed, broadcasters must plan for
repairs, configuration changes and up-
grades because these will be inevitable.
Therefore, choose a router that pro-
vides as much easy accessibility from
the front of the router, so you don’t
have to move equipment or pull it for-
ward to access it from a rear panel.

Fans, control panels, power sup-
plies and other key components all
need to be hot-swappable parts. And
there should be back-up components
ready to take over should the main
units fail. After all, fail-safe operation
is the broadcasters’ primary goal.

Todd Riggs is product marketing manager
for Harris Broadcast Communications,
Router Systems Division.
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Just 10 years ago, videotape was the only practical
choice for archival storage. Now, it makes little sense to
prolong the videotape life span.

AAJRE D NURIDARL

ome of you who are more

experienced remember the

early Ampex robotics sys-

tems of the 1970s, retrieving
2in videotape cartridges for replay of
TV commercials. This was not for ar-
chive, but for online use.

82

By the 1990s, Ampex was gone from
the broadcast video scene, and Storag-
eTek, Sony and others were pushing
even larger robotics systems for ar-
chives of videotape cassettes and data
tape cartridges. With the emergence of
recordable optical discs (CD-DVD),
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several jukebox archive systems came
to market. It is fair to say, however,
that none of these robotics systems en-
countered great success in the broad-
cast business, largely because of the
modern video server. The business
of the compressed HD storage and
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HD storage and archive in an IP world
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Figure 1. Over the past 10 years, there has been a steep decline in the cost of
hard disk drive storage per gigabyte. While the cost of digital videotape storage
has remained fairly constant, it is predicted to increase over the next decade as
market demand declines. Suitable optical disc currently costs about $1.30 per
gigabyte. That cost is expected to fall significantly as new technologies advance

and mature.

archive requirements for broadcasting
and teleproduction will be the focus of
this article — not the high-end world
of uncompressed HD for digital cin-
ema and Hollywood post.

Storage costs

A few years ago, archive playout was
generally real time as SDI and manual
retrieval. This was primarily because
the IP digital video infrastructure was
not sufficiently developed or adopted
by broadcasters, though video servers
were everywhere. And hard disk stor-
age was still significantly more expen-
sive than videocassette storage.

That relationship has changed,
particularly in the fully professional
segments. Sony’s HDCAM tapecas-
sette for typical camcorder use holds
42GB at a cost of $40, or less than $1
per gigabyte. A small, $40 Panasonic
DVCPRO-HD tapecassette holds
25GB, which is about $1.60 per giga-
byte. The latest hard disk drive with
a capacity of 500GB sells for about
$250, or about $0.50 per gigabyte.
(See Figure 1.)

Camera storage

All emerging HD camcorders seem
to have one thing in common: They
don’t include videotape. The internal
videotape cassette drive has been re-
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placed with internal removable flash
RAM, optical disc or hard disk. Vid-
eotape is no longer a consideration
when designing a future-proof ar-
chive system, except for the preserva-
tion of any old on-the-shelf cassettes.

FPi

i Panasonic

ldeal for short-term acquisition, flash
memory cards, such as the Panasonic
P2, offer high-speed recording in a
small, lightweight form.

In the IP/IT world, all connections
should be electronic or networked,
because physically removing and
replacing storage media from one
subsystem to another disrupts the
design purpose and efficiency goal
of file-based workflow. The only ex-
ception should be in the first step of
acquisition, when nonlinear media
is removed from the HD camcorder
and replaced in a networked device.
In most HD camcorder applications,
this is necessary, as, by definition, a
camcorder is used on remote loca-
tions. Wireless solutions may exist
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or be developed to eliminate some
remove-and-replace operations (i.e.
ENG); however, it is not within the
scope of this article to discuss wireless
in any detail.

Flash RAM cards

Flash memory cards, such as the
Grass Valley CE Ikegami RAMPak
and Panasonic P2 are primarily re-
served for short-term acquisition
storage because they cost $60 to $120
per gigabyte. Applications are there-
fore seemingly limited to the remove-
and-replace devices needed in HD
camcorders’ first step in acquisition
but not anywhere else in the work-
flow. The old videotape cassette in the
camcorder often ended up as acquisi-
tion raw storage archive on the shelf,
but flash RAM cards are too expen-
sive for such use. Therefore, the dis-
advantage with flash RAM is that, to
preserve acquisition raw footage, an
additional step is required to archive
raw footage.

Optical disc cartridges

The optical disc cartridges, such
as the Sony PD and InPhase holo-
graphic storage, offer one obvious
advantage over videotape: nonlinear
random access. The advantage over
flash memory is that the optical disc
can be used as acquisition raw storage
archive. As a matter of fact, it may be
considered deep archive, if we agree

Although its primary use is acquisition
remove-and-replace transition storage,
Sony’s PD 23GB optical disk cartridge
is well suited for long-term on-the-shelf
storage. Sony also offers PD robotic
systems and has announced a 50GB PD.
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that the raw archive is likely to be ac-
cessed less in the future than the ed-
ited and formatted program derived
from the raw. Sony’s PD is now an
established product in the company’s
XDCAM HD camcorders with cur-
rent capacity of 23GB per cartridge,
proven reliability and capacity, of-
fering a sufficient one hour of high-
quality compressed HD capacity. But
what about the emerging technology
of holographic optical disc record-
ing? The InPhase Technologies Tapes-
try systems’ optical disc cartridge are
slightly larger in size than the PD, a
compromise that offers the ability to
hold 300GB in one cartridge.

Unfortunately, the Tapestry in its
first-generation state requires a rela-
tively large drive subsystem for the
cartridge’s write/read process, which
adds to physical size, expense and
weight and is likely to exclude HD
camcorder integration for several
years to come.,

Sony’s PD is well suited for both
acquisition remove-and-replace and
acquisition raw archive applications,
while InPhase Tapestry may only be
suitable for purpose-designed high-
density deep archive applications be-
cause there is no natural process of
recording (as in HD camcorder acqui-
sition) ahead of the archive recording.

Hard disk drive

The hard disk drive arena looked
pretty good five years ago. Today, at
greatly elevated capacities with an
economical cost of $0.50 per giga-
byte, the hard disk drive is perfect for
compressed HD storage at any level,
including some archive applications.

The hard disk is even entering pro-
fessional HD acquisition in the form
of lomega’s removable REV PRO hard
disk cartridge and drive. Grass Valley
made it an integral part of its Infinity
DMC camcorder, as did Ikegami in its
HDN-X10 FieldPak. The major differ-
ence between the REV PRO and the
FieldPak is that the REV PRO is a hard
disk platter-only cartridge with an in-
tegral spin motor, and the FieldPak is a
complete hard disk drive module.
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Disc: Hard vs. optic

Both Grass Valley and Sony ad-
vocate IP and file-based workflow.
And at 35GB original capacity, with
Grass Valley’s compressed HD bit
rate somewhat higher than Sony’s
PD record bit rate on 23GB capacity,
the REV PRO and PD are compara-
ble. The difference is the price. Grass
Valley offers an inexpensive external
or internal REV PRO drive, enabling
the user to ingest economically into a
workstation, server or network. The
PD cartridge is half the price of the
REV PRO; however, Sony requires the
use of a more expensive VIR-like PD
cartridge player (or player/recorder)
with optional GigE port providing
IP connectivity to the network.

The REV PRO cartridge is certain-
ly acquisition remove-and-replace
friendly but less acquisition raw-ar-
chive friendly compared with the PD
due to higher cost per hour of storage
for similar quality compressed HD.

inPhase Technologies’ Tapestry prom-
ises extremely high-density holographic
optical disc storage. ATapestry cartridge
holds 300GB, making it ideal for high-
capacity deep archive use.

Hard disk array

The hard disk array is the most
universal professional media stor-
age technology in daily use. It has
experienced exceptional growth over
the past 10 years in dedicated video
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Hard disk storage offers a strong option
for any level of storage, even on-the-
shelf long-term archive. However, the
primary use for the Grass Valley REV
PRO (left) and the Ikegami FieldPak2
(right} is at the acquisition level.

server systems, in SAN and NAS, and
in standalone workstation add-on
disk arrays.

Overall, the hard disk is difficult
to beat. One inexpensive 500GB hard
drive offers a sustained transfer speed
of more than 50MB/s (400Mb/s) and
stores more than 10 hours of high-
quality compressed HD at a cost of
$0.50 per gigabyte. That price, how-
ever, increases to $1 or more per gi-
gabyte by adding array packaging,
controllers and RAID.

Redundancy is something diffi-
cult, expensive or not available with
cartridge storage. Think about it. A
basic 10TB (10,000GB) NAS array
for $10,000, with multiple GigE con-
nections does not feature robotics,
is always online, and has a true file-
based workflow, with redundancy.
That’s the equivalent of about 300
optical or hard disk cartridges. A ro-
botic system with a capacity of less
than 100 cartridges may cost $50,000
or more.

The data tape

First as reels, then cassettes and
now cartridges, data tape has been
around since the early days of com-
puters. Just like magnetic disks (hard
disks), recording densities have sky-
rocketed, while prices have declined.
One format today is LTO’s third-
generation Ultrium tape cartridge
with 400GB of native capacity at
a price of about $65 per cartridge,
or $0.15 per gigabyte. Just like with
Sony’s PD and Grass Valley’s REV
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The 400GB LTO Ultrium third-generation
data tape cartridge works well for long-
term on-the-shelf storage and deep
archive, including robotics applications.
It is the most cost effective of the
formats at $0.15 per gigabyte.

PRO cartridges, archive handling of
the LTO cartridge may be manual or
automated through robotics.

The new archive

By definition, an archive is about
long-term storage. It’s a collection of
records, documents or other materi-
als of historical interest. The defini-
tion implies infrequent access.

We need to think in terms of per-
haps 20 years or more. And a key
factor is that the hard disk drive and
the hard disk array is a completely
self-contained player/recorder with
permanent electronic connectivity
to the network. All cartridges (and
cassettes) require an external player/
recorder and the mechanical process
of inserting and removing the car-
tridge, and keeping track of the car-
tridge manually or by automation. It
is extremely important for end users
to select data industry widely adopt-
ed standards for any data tape format
and to avoid proprietary formats and
devices for long-term storage.

Where no access is needed for a
long time, there is no need for hard
disk array or robotics. Barcode and
electronically inventory the data tape
cartridge, place it in the vault, and
(nearly) forget about it. If some ac-
cess is needed in the medium term,
leave the file on the nearline hard
disk array. For as long as frequent ac-
cess is required, the file is obviously
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available from the online disk array.

Storing and archiving compressed
HD in an IP world means taking ad-
vantage of the great benefits of net-
working, where we can transfer files
at any suitable speed, real time or
faster or slower than real time, lim-
ited only by available bandwidth. In
HD broadcasting and production,
with new compression schemes like
AVC-Intra and JPEG2000, a file’s data
rate is likely to be in the 50Mb/s to
150Mb/s range. This is a comfortable
bit rate, even at multiple streams, for
today’s IP networking technology. We
will see new and innovative approaches
to facilities infrastructure over the next
several years, perhaps even replacing
the now entrenched HD-SDI.

Exciting times are ahead. With the
current accelerated growth in pro-
gram origination and in TV channels
and platforms available to the popula-
tion, there will still be large increases
in the demand for video storage for
years to come.

The most surprising conclusion of
the above analysis? The demand for
robotic archive systems in the future
of professional HD television does
not seem to be a major growth area.
The primary reason? If you need a
file every month or two, leave it in
the nearline disk array; if you need a
file every year or two (or if it’s an ar-
chive master), put it manually on the
archive shelf in a data tape cartridge.
Because of continuing networking
advances and declining costs per gi-
gabyte, the hard disk array will con-
tinue to expand its applications and
take market share away from tape-
based long-term storage.

Tore B. Nordahl is principal of nordahl.tv
LLC, a Los Angeles-based consulting firm
delivering HDTV technology reporting,
product strategy and market research
services.

Tore B. Nordahl’s
latest publication is
the HD ENG & EFP
Camcorders Report.
Visit www.nordahl.tv
for more information.
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see page 3

Audio Vionitors

Marshall Electronics introduces the new AR-DM Series
Rackmount Digital Audio Monitors - Ulira-nearfield monitor-
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see page 4

SunBrite MMonitors

Marshall Electronics introduces a new lire of SunBright
monitors, designed specifically to provide sharp images with
vivid color in outdoor applications with high ambient light.

see page 6

www.LCDracks.com - 800-800-6608



TFT-MegaPixel™ Dual and Stand-Alone Monitors

YPrPG, DVI, VGA,
S-Video, Composite

Rl

HDSDI'SDE

HOSOI/SOI, YPrPL, DVI,
VGA, S-Video, Composite

VGA, DVI

Composite 1, Composite 2

SDI 1, 5Dt 2

HDSDI/SDI

YPrPE, DVI, VGA,
S-Video. Composite

SDI. YPrPb. DVI, VGA,
S-Video, Composite

HDSDI/SDI, YPrPh, DVI.
VGA, S-Video, Composite

VGA, DVI

HOSDI/SDI, YPrPh, DV,
VGA, S-Video, Composite

<

2

Dual 7.0”

Stand-Alone 7.0”

800 x RGB x 480

V-R72DP-2C
$1999.00

V-R72P-2HDA
$2899.00

V-R72P-2SD
$2899.00

V-R72P-2HDSDI
$2999.00

V-R72P-2HD
$3999.00

Dual 8.4"

V-R70DP
$999.95

V-R70P-HDA
$1599.00

V-R70P-SD
$1499.00

V-R70P-HDSDI
$1999.00

Dual 9.0"

Stand-Alone 8.0”

e A IR RN - IR

800 x RGB x 480

Stand-Alone 8.4”

800 x RGB x 600

V-R82DP-VGA
$1799.00

V-R82DP-2C
$1999.00

V-R82DP-2SDI
$2999.00

V-R82DP-HDSDI
§3399.00

V-882DP-HDA
$3099.00

V-R82DP-SD
$3699.00

V-R82DP-HD
$4299.00

V-RB4DP-VGA
$999.00

V-RB4DP-2C
$1399.00

V-R84DP-2SDI
§1799.00

V-R84DP-HDSDI
$2099.00

V-R84DP-HDA
$1999.00

V-R84DP-SD
$2199.00

V-R84DP-HD
$2499.00

1024 x RGB x 768

V-R842DP-XGA
$2499.00

V-R842P-AFHD
$4999.00

V-R841DP-XGA
$1399.00

V-R841P-AFHD
$3899.00

Marshall Electronics

Dual 10.4”

V-R901DP-AFHD
$2699.00

Stand-Alone 10.4”

800 x RGB x 600

V-R102DP-VGA
$1999.00

V-R102DP-2C
$2499.00

V-R102DP-2SDI
$3399.00

V-R102DP-HDSDI
$3699.00

V-R102DP-HDA
$3399.00

V-R102DP-SD
$3999.00

V-R104DP-VGA
$1199.00

V-R104DP-2C
$1599.00

V-R104DP-2SD!
$1999.00

V-R104DP-HDSDI
$2299.00

V-R104DP-HDA
$2199.00

V-R104DP-SD
$2399.00

V-R104DP-HD
$2699.00

1024 x RGB x 768

V-R1042DP-XGA
$2799.00

V-R1041DP-XGA
$1539.00

V-R1041DP-AFHD

$4499.00
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TFT-MegaPixel™ High Definition Truck Edition Monitors

Perfect for broadcast trucks or video walls, Marshall Electronics’ new Truck Edition monitors feature our award winning TFT-MegaPixel™
system and are a cost effective solution for numerous broadcast and professional video applications. Ready to rack mount in 4RU or
5RU, these monitors provide up to 20% more screen area than our competitors’ LCD models that occupy the same rack space. This is in
addition to the weight and power consumption benefits over similar CRT monitors. Each screen includes & single SDI/HDSDI input with
loop-through output. Our HyperProcess™ de-interlacing algorithm employs motion compensation to display the smoothest moving im-
ages possible. All image formats are scaled to fit on screen in the highest possible resolution using our proprietary digital signal process-
ing and state-of-the art LS| with ColorMatch™ conversion to emulate the SMPTE-C/EBU colorspace.

V-RO02DP-TE

}4— 1.57 —»(
= 9.0” 1.2 TFT-MegaPixel™ High Definition
Displays with 800 x RGB x 480 Resolution
* 100% Digital Processing (10-bit)
« 5 Year / 50,000 Hour Backlight
« High Resolution Scaling
« Wide Viewing Angle; 130° in all directions
provides superior visibility

= 400 cd/m’ Luminance produces enhanced
image quality in a variety of lighting conditions

= 500:1 Biack/White Contrast Ratio with response rates less than
25 ms resulting in the smoothest moving images

* Front panel controis for Brightness, Contrast and Coler

« Two large color Tally Indicators

V-R1042DP-TE

5U

y

l«— 1.5" —]
= 10.4” 2.4 TFT-MegaPixel™ High Definition
Displays with 1024 x RGB x 768 Resolution
= 100% digital processing (10-bit)
= 5 Year / 50,000 Hour Backlight
« High Resolution Scaling
« Wide Viewing Angle: 170° in all directions
provides unrivaled visibility

+ 300 (cd/m?) Luminance produces enhanced
image quality in a variety of lighting conditions

« 700:1 black/white Contrast Ratio with response rates less than
25 ms resulting in the smoothest moving images

= Front panel controls for Brightness, Contrast and Color

« Two large color Tally Indicators

Dual 9” High Definition 800 x 480 Monitor Set with HDSDI Inputs

Digpiay (Viewing A-ea) 9.0" Diagonal (7.75" H x 4.65" V)
(196.8mm x 118.08mm}

Resolution (Pixels] 800 x RGB x 480

Pixel Pitch 0.246mm H x 0.246mm V

Brightness (In cd/m?) 400 cd/m?

Contrast Ratio 500:1

Inputs per panet 1 SDI/HOSDI (Multi-Rate Auto-Detect)

Dimenslons 19.28" Wx7.0"Hx15"0D
(485.7mm x 177.8mm x 38.1mm)

Approx. Weight 6.2 Ibs (2.80 kg)}

Power Consumptien App. 50 Watt (5 Amp 12 VDC
Class 2 Pawer Supply Included)

Price: $3898.00

Dual 10.4” High Definition 1024 x 768 Monitor Set with HDSDI! Inputs

[1.2TFT |
| MEGAPIXEL |

50,00C- - |

Display (Vlewing Area) 10.4" Diagonal (8.3" H x 6.2" V)
(211.2mm x 158.4mm)

Resolution (Pixels} 1024 x RGB x 768

Pixel Pitch 0.2055mm H x 0.2055mm V

Brightness (in cd'm?) 300 cd/m?

Contrast Ratio 700:1

Inputs per panel 1 SOI/HDSO! {Multi-Rate Auto-Oetect)

Dimensions 19.24" Wx 8.67"Hx1.5"D

(485.7mm x 220.22mm x 38.1mm)

Approx. Weight

7.2 Ibs (3.27 kg)

Power Consumption

50 Watt (5 Amp 12 VDC
Class 2 Power Supply included)

Price: $4599.00

[ 2.4TFT |

[eack LichT Lire]
50,00C-

V-R1042DP-TE4QAU l Dual 10.4” High Definition 1024 x 768 monitor set with HDSDI Inputs - 4RU Version

je— 15" >
» 300 (cd/m’) Luminance produces enhanced image quality
in a variety of lighting conditions
« 700:1 black/white Contrast Ratio with response rates less than
25 ms resulting in the smoothest moving images
« Brightness, Contrast and Color Controls on rear panel
« Two large color Tally Indicators

* Thin Bezel - Fits in only 4RU

* 10.4" 2.4 TFT-MegaPixel™ High Definition
Displays with 1024 x RGB x 768 resolution

= 100% Digital Processing (10-bit)

« 5 Year / 50,000 Hour Backlight

« High Resolution Scaling

= Wide Viewing Angle - 170° in any direction
provides unrivalled visiblity

www.LCDracks.com - 800-800-6608

Qtsplay (Viewimg Area) 10.4" Diagonal (8.3" H x6.2" V)
(211.2mm x 158.4mm)

Resolution (Pixals) 1024 x RGB x 768

Pixel Pitch 0.2055mm H x 0.2055mm V

Brightness (In ed/m?) 300 cd/m?

Contrast Ratio 700:1

Inguts per pans| 1 SDI/HDSOI! (Muti-Rate Auto-Detect)

Dimensions 19.24"Wx7.0"Hx15"D
(485.7mm x 177.8mm x 38.1mm)

Approx. Weighi 7.2Ibs (3.27 kg)

Power Consuntption App. 50 Watt (5 Amp 12 VDC
Class 2 Power Supply Included)

Price: $4799.00 2.4TFT
| MEGAPIXEL |
e =
[BACK LIGHT LIFE]
50,00C-~
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Marshall Electronics Rackmount Digital Audio Monitors
with Dolby® Digital / Dolby-E® Capability

Marshall Electronics introduces the AR-DM Series Rackmount Digital Audio Monitors - high quality, ultra-
nearfield audio monitoring systems for space critical environments with interchangeable input modules
and field-upgradeable firmware capability.

Featuring five models - two 1RU and three 2RU units - the new AR-DM Series Digital Rackmount Audio
Monitors are ideal for TV facilities, studios, post production, VTR bays, mobile production vehicles, satel-
lite links, and wherever multichannel audio monitoring is required. All models support 16 audio channels
with four slots for the available interchangeable input modules, including SDI/HDSDI with re-clocked loop
through (8 stereo de-embedded channels), quad unbalanced BNC AES/EBU with loop through, and quad
balanced AES/XLR to DB-25 with loop through. With 100% digital processing, Class D (digital) amplifica-
tion, selectable stereo downmix modes, Dolby® Digital/Dolby-E® decoding capability (with optional Dolby-
E module), a 1/4” headphone jack with Level control, and an RS-485 port for on-site firmware upgrades, the
AR-DM Series provides pristine audio quality and unrivaled flexibility.

The AR-DM1 and AR-DM2 each provide tri-color LEDs for monitoring of signal presence and system status
while the AR-DM1-B and AR-DM2-B provide 10 and 20-segment tri-color bargraphs respectively. Both VU
and peak metering are supported. The flagship AR-DM2-L provides dual 4” high resolution 640xRGBx480
LCD monitors capable of displaying a wealth of information, including a high contrast, tri-color 16-bargraph
display in one window while showing critical Metadata or Channel Status information in the other. Channel,
Group, Mix, Dolby®, and Balance selection - along with saved configurations - are easily accessed via the
system’s large navigation buttons. For audio playback, 1RU units provide twin loudspeakers while 2RU
models provide larger, high performance transducers plus a subwoofer.

AR-DM1 - 16 Channel Digital Audio Monitor - 1RU Mainframe

TRU

« Only 1RU (1.757) « 16 LED Indicators for channel presence (AR-DM1)

* User-Configurable with any 4 input modules plus Dolby® module * 16 Tri-Color VU/PPM 10-Segment LED Bar Graphs (AR-DM1-B)
* 100% Digital Processing * RS-485 Port enables on-site firmware upgrades

« Class D Audio Amplification « Balance and Volume Control

« Dolby® Digital/Dolby-E® Decoding (with optional modute) « 1/4” Headphone Jack

« Selectable Stereo Down-Mix Modes

Rear View (Shown with Input Modules)

fe 0 969900 &0 ol
® ®@® @® 6% ®® ®>)
e | e | 0000 © O B |
{ . ARDM-AES-X(R ARDM-AES-XLR ARDMAES-BNC - “ARDM HDSDI - )
Available Input Mocdules: Dolby® Digital / Dolby-E®
+ ARDM-HDSDI  Single SD/HD-SDI (BNC) * Optional Dolby Digital / Dolby-E Decoder Module
* ARDM-AES-BNC Quad Unbalanced AES/EBU (BNC) (Instaifed in mainframe)
+ ARDM-AES-XLR Quad Balanced AES/EBU (DB-25 to XLR) ]
MIX& MATCH
L Input Miodules |

® Dolby is a registered trademark of Dolby Laboratories

Marshall Electronics



AR-DMZ - 16 Channel Digital Audio Monitor - 2RU Mainframe

2RU

AR-DVI2-B - 16 Channel Digital Audio Monitor - 2RU Mainframe with Tri-Color LED Bar Graphs

« User-Configurable with any 4 input modules plus Dolby® module « 16 LED indicators for channel presence (AR-DM2)

+ 100% Digital Progessing « 16 Tri-Color VU/PPM 20-Segment LED Bar Graphs (AR-DM2-B)

« Class D Audio Amplification « 2 High Resolution LCD Displays capable of displaying meters, metadata,
« Powerful Stereo Speakers and Subwoofer channel status, and more (AR-DM2-L)

« Dolby® DigitaI/Dalhy-E® Decoding (with optional module) « RS-485 Port enables on-site firmware upyrades

« Selectabie Stereo Down-Mix Modes « Balance and Volume Control

. * 1/4” Headphone Jack
Rear View (Shown with Input Modules) A

@
Ho . o0 @ ®® ®
-AHDM»AES»XLR ARDM-HDSDI AROM-AES-BNC ARDM-HDSDI -
Available Input Madules: Dalby® Digital / Dalby-E®
« ARDM-HDSDI  Single SO/HD-SDI (BNC) « Optional Dolby Digital / Dolby-E Decoder Module MIX&, MATCH
» ARDM-AES-BNC Quad Unbalanced AES/EBU (BNC) (Installed in mainframe) g Viod
« ARDM-AES-XLR Quad Balanced AES/EBU (DB-25 to XLR)
o Input VMadules R T

ARDWVI-HDSDI

+ Multi-Rate SDI/HDSDI Video Input (Auto-Detect)

* Re-Clocked SDI/HDSDI Loop-Through Output

* SDI: SMPTE 259M-C (270Mbps)

+ HDSDI: SMPTE 292M (1.385, 1.485/1.001Gbps)

« Supports 8 Stereo Embedded Channels or Dolby® Multi-Channel Decoding
with optional module

ARDVI-AES-BNIC

* 4 Unbalanced AES/EBU Inputs (BNC)

* 4 Passive Loop-Through Outputs (BNC)

« Supports 4 Stereo Channels or Dolby® Multi-Channel Decoding
with optional moduie

ARDMVI-AES-XLR
* 4 Balanced AES/EBU stereo inputs (DB-25)
* 4 Passive Loop-Through Outputs (DB-25)
* DB-25 to 8 XLR Break-Out Cable inciuded
» Supports 4 Stereo Channels or Dolby®
Multi-Channel Decoding with optional module

Included Break-Out Cable

www.LCDracks.com - 800-800-6608



NEW / SunBrite Monitors _—— e ———

SunBrite - Outdoor High Definition / Standard Definition IMonitors

Marshall Electronics introduces a new line of SunBrite Monitors, designed specifically for outdoor ap-
plications with high ambient light. SunBrite monitors feature an innovative technology incorporating a
proprietary optical design. It dramatically boosts the efficiency of the backlight's light utilization and
minimizes the surface reflection of ambient light. The transmissive LCDs produce high-contrast images,
even in challenging outdoor lighting conditions. This technology features a much wider color reproduc-
tion range than typical transflective/reflective LCDs or LCDs with increased backlight performance.

" Daytime/Bright Light

Nighttime/Weak Light

Ambient Light 4 rejected Proprietary
o Proprietary Optical
<" Optical ; Surface
Surface -
LCD Panel

{ . BACKINL
® Backlight

Proprietary Optical Surface passes backlight.

Backlight ON

Proprietary Optical Surface passes backlight,
but rejects ambient light.

V-LCDE5SB-SDA

6.5” SunBrite Standard Definition LCD Monitor with SD Component and
Composite Inputs. Ideal as a field monitor with direct access to advanced
features such as Aspect Ratio, Screen Markers, Safe Area, Blue Only,
Monochrome mode and more. Screen resolution is 640 x RGB x 480.

v-LCD84asB-AFHD

8.4” SunBrite High Definition LCD Monitor with Composite, S-Video, SD/
HD Component, SDI/HDSDI, VGA, and DVI inputs. Advanced features in-
clude Aspect Ratio, Screen Markers, Safe Area, Blue Only, Monochrome
mode, Color Temperature settings, User Presets and more. Screen reso-
lution is 800 x RGB x 600.

V-LCD15SB-AFHD-DT

15” SunBrite High Definition LCD Monitor with Composite, S-Video, SD/
HD Component, SDI/HDSDI, VGA, and DVI inputs. Advanced features
include Aspect Ratio, Screen Markers, Safe Area, Blue Only, Mono-
chrome mode, Color Temperature settings, User Presets, and more.
Includes desktop stand. Screen resolution is 1024 x RGB x 768.

6 Marshall Electronics



Composite

V-R18P

18"

25"

5”

56"

B . 'w’-'b" 5.8"
"‘T-' M SN Rl L" . wide

V-R720DP-2C

7
wide

7
wide

8.4"

10.4”

15.1”

8

10

2

1

1RU 48D x 234
p(11")  {250)

3JRU  480x 234
D(2.65") 1250)

2RU 480 x 234
D(1.9")  1(300)

2RU 480 x 234
D(1.9")  (300)

3RU 960 x234
D(25")  (350)

3RU 960 x 234
D25”)  (350)

3RU 1200 x 234
D(25")  (350)

3RU 500 x 480
D(25") X RGB
(380)
1.2 TFT
| MEGABIXEL |
3RU 20O x 480
D(25”) xRGB
(380)
(1.2 TFT
| MEGAPIXEL
4RU 800 x 600
D(1.5")  x RGB
(500)
1.44 TET
oRIES
SAU 800 x 600
D(15") xRGB
(500)
144 TFT
 MEGAPIXEL |
6RU 1024 x 768 1
D(2.25") x RGB
{250)

10

(6)
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(6)

(6)
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(6)

4

@)

1 1

o

]
°
<

@
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Balanced XLR

2

= The GNLY tiftable rack on the market
with 3 displays in 1RU!
N« High Resolution LCD Panels
« Activz Loop-Through Outputs
= NTSG/PAL Auto-Recognition

$2299.00

= The ONLY rack on the market with
10 dssplays in 3RU!

« High Resolution LCD Panels

« Active Loop-Through Outputs

= NTSE/PAL Auto-Recognition

= Blue screen when signal not present

$3299.00 |

« Uitra-Compact: Only 2RU

* Active Loop-Through Outputs
= NTSI3/PAL Auto-Recognition
« Low Cost

—=<

$1299.00

* Uttra-Compact: Only 2RU

= Active Loop-Through Outputs
= NTSZ/PAL Auto-Recognition
* Low Cost

$1699.00

= Higl Resolution LCD Panels
= VGA input on each display
Y« Built-in Color Bar Generator
» Actize Loop-Through Outputs
= NTSG/PAL Auto-Recognition

$2249.00

» High Resolution LCD Panels
« Buit-in Color Bar Generator
= Blue screen when signal nct present

=

§1799.00

« Wide Screen High Resolution Panels

* 16:9/4:3 Aspect Ratio Selectable

= Blue: screen when signal not present

* input settings stored in memory
during power cycle

= NTSC/PAL Selectable

« Active Loop-Throughs / Bar Generator

= 1.2 IFT-MegaPixel™ 7" Wide Screen

= 800X RGB x 480 Dots with 1.2 million pixels
= 100% Digital Processing

* Bright 380 cd/m2 iuminance

+ 4001 Contrast Ratio

* 16:9/4:3 Selectable

* Buil-=In Color Bar Generator

« 1.2 TFT-MegaPixel™ 7" Wide Screen

= 80C x 480 Dots with 1.2 Millon Pixels $2995.00
= 10C% Digital Processing |
« High Brightness: 380 cd/m? Luminance

* 4001 Contrast Ratio

* Buif-in Router: Any of 6 inputs on any display

= Eac display can sequence through all active inputs

$3099.00

$1999.00

=<

« 1.44 TFT-MegaPixel™ 8" Screen
y © HyperProcess™ plus ColorMatch™
Conversion
= 50 000 Hour Backiight
= Hich Brightness: 500 (cd/m?)
= Composite displayed as 10-bit digital
« On-Screen Display (0SD) and “Blue Gun”

$1999.00

* Lage 10.4” 1.44 TFT-MegaPixel ™
= More screen area in less space than 8" CRT
= Hyper Process plus Match Color

Y Cyc?wersion 4 $2499.00
= 5(,000 Hour Backlight |
« Camposite displayed 10-bit digital
» Or-Screen Dispfay (0SD) and “Blue Gun”

 Compact: A 15” Display in Only 6RU
« High Resolution LCD Panel
* Built-In 125 Channel Cable-Ready
Y TV Tuner (NTSC only)
« Built-in Speakers
= NTSC/PAL Auto-Recognition

$2199.00 |

www. LCDracks.com - 800-800-6608



V-R18P-SDI

2.5

3.5”

5

56"

5.8”
wide

7
wide

8.4”

8.4”

10.4”

10.4”

‘Video Inputs per Display (Total)
RN
| (e8¢ :
{ £ 2
18 : i g . | E
N 2| £ 2
8 1RU 480x234 1
D(11”}  (250) ®)
10 3RU 480 x234 1
D(265”)  (250) (10)
4 2RU 640 x 480 1
D(1.9") xRGB @
(250)
1TFT
| MEGAPIXEL
3 3RU 960x234 1 1 1
D{25”)  (350) @ @ ©
3 3RU 960x234 1 1
D257  (350) @ @
3 3RU 1200x234 1 1
D(25")  (300) ® @
2 3RU 800x480 1 1 1 1
D(25") xRGB (2) (2) @ (@)
(380)
1.2 TFT
SADIXEL |
2 4RU  800x600 2
D(15") xRGB @)
{500)
J-a4aTET
APIXEL |
2 4RV B00X600 1 1 1 1 11
DM5")  xRGB () 2} @) 7 (@ (@
(500)
144 TET)
|
2 SRU  800x600 2
D(15”") xRGB {4)
(600)
144 TET
MEGAPIXEL
2 5RU 8oox600 1 1 1 1 11
015" xRGB (2 2) 2 @ (@ @
(600)
1.44TFT
| MEGAPIXEL |

e —

Marshall Electronics

Audio Inputs

SDI Embedded

AES/EBU
Balanced XLR

Unbalanced RCA

H

Y

Y

Features

= The ONLY tittable rack on the market
with 8 SDI displays in 1RU!

= High Resolution LCD Panels

= Active Re-Clocked Loop-Through Output

= NTSC/PAL Auto-Recognition

= The ONLY rack on the market with 10
SDI displays in 3RU!

* High Resolution LCD Panets

* Active Re-Clocked Loop-Through Qutput

= NTSC/PAL Auto-Recognition

= Four 3.5” High Definition 4:3 Displays

= 100% Digital Processing

= Widest Quad-Screen Viewing Angle
available: 130°

* Brightest Quad-Screen available: 380(cd/m?)

« 4:3/16:9/4:3-cropped DTV Aspem Ratios

= On-Screen Display (OSD) and “Blue Gun”

« High Resolution LCD Panels

* Active Loop-Through for Composite and SDf

* Built-in Cotor Bar Generator

* Blue Screen when signal not present

+ Each channel has SDI to Composite
D/A Converter

+ NTSC/PAL Auto-Recognition
Ingut conflguratlon is stored in memory

en unit is off

= High Resolution LCD Panels
« Built-tn Color Bar Generator
= Each channel has10-bit SDI

to Composite D/A Converter

= Wide Screen High-Resolution Panels with
16:9/4:3 Selectable Aspect Ratio

* Each channel has 10-bit D/A converter

= Blue screen when signal not present

* Input config. stored in memory,
when unit is off

* NTSC/PAL conflguration switch

« Active loop through; Bar Generator

1.2 TFT-Megapixel 7-inch wide screen with
800 x 480 x RGB Dots

* 100% digital processing

* Bright 380 cd/m? luminance

* 400:1 ratio of contrast between black and white

* 4:3 and 16:9 screen aspect ratios

« Standard multiformat inputs

« Built-in Color Bars

* 1.44 million TFT-MegaPixel / 8.4 inch screens
* 100% digitat processing

* Hyper Process pius Match Color Conversion
* 50,000 hour backlight hatf life

* 500 (cd/m?) brightness modification

+ On Screen Display (OSD) and “Blue Gun”

* 1.44 million TFT-MegaPixel / 8.4 inch screens
« SDI plus all HD/SD analog signals

* Hyper Process plus Match Color Conversion
* 50,000 hour backlight life

+ 500 (cd/m?) brightness

+ On Screen Display (OSD) and “Blue Gun”

« Large 10.4- inch screens /1.44 TFT-MegaPixel
* 100% digital processing

« Hyper Process plus Match Color Conversion
* 50,000 hour backlight haif life

* 600 (cd/m?) brightness

« On Screen Display {(OSD) and “Blue Gun”

« Large 10.4- inch screens /1.4 TFT-MegaPixel

« SDI plus all HD/SD analog formats/frame
rates

* Hyper Process plus Match Golor Conversion

* 50,000 hour backlight half life

* 600 (cd/m?) brightness modification

* On Screen Display (0SD) and “Blue Gun®

o e

g:.|

$3599.00

$4599.00

$2999.00

$3399.00

$2799.00

$3699.00

$2899.00

$2999.00

$3699.00

$3399.00

$3999.00



acks

SDI

V-R151DP-AFSD

Composite

SDI Embedded
Balanced XLR

« High Fesolution display - 1024 x RGB x 768
dots with 2.4 million pixels.
« 16.7 nillion colors

157 6RU 1024x768 1 1 1 1 11 Y« Wide viewing angle - 150° In all directions ~ $1799.00
D(1.77") xREB provices excellent off-axis visibility.
7" (500) « 500 ce/m? luminance provides enhanced
image: quality in a variety of lighting conditions.
2.4 TFT « 450:1 contrast ratio with response rates less
T APIX than 23 ms resuit in the smoothest moticn.
e ¥ »’--_.4--;. 4
» High Resolution LCD panel, 1280 x 1024
pixels. 1,310,720 total
» CRT style viewing radius - 170° in any
direction provides superior visibility
« 500:1 contrast ratio, f4:3 [?’rf]\(/j 16:9
» screen aspect ratios for operations
(5 DBZR éj 1280;618024 11 ! 1 « Standiard multiformat inputs: $3995.00
(257 x compasite, Y/C and SDI with active
(300) foop-trough plus VGA/XGA input with
autorr atic scaling
= SDIinput with standard 10-bit composite
outp is provided using 12-bit Digitai to
Analoj processing
= Three color tally indicators
LCD Racks
High
Definition
« Four 3 5-inch Advanced Definition 4:3 screens
” « Bright 250 cd/m? luminance
V-R44P-HDSDI = DZ1R;J.. 640;&1880 1 T 350:1 ratio of contrast between black and white $3g3a100 i
(157) «x {4y « 4:3 ard 16:9 screen aspect ratios for
(250) DTV zpplications
- - « Worke with all SMPTE/ITU SDI/HDSDI
1TFT production formats and frame rates
* 3 Highi Resolution 6.5-inch
B 1.2 TFT-MegaPixel wide screens
6.5 3RU 800 x 480 1 Y . 100% digi(a| {ocessing 8399900
wide D(25") xRGB 3) * Bright 500 cd/m? luminance
(500) + 500:1. ratio of contrast between
E 'SCK?!";, nghite t rati
* 4:3 and 16:9 screen aspect ratios
u3-hiad « Worke. with all SMPTEATU SDVHDSD!
= prodvction formats and frame rates
= « 2 High Resolution 7-inch |
7 3RU 800x480 1 1 1 1 Y 1.2 T-T-MegaPixe! wide screens $2899.00
wide D(15") xRGB (2) (2) (2) {2) * Analog Signals converted to 10 bit digital
(330) « Bright 380 cd/m? luminance
) | * 400:1 ratio of contrast between black and white
® + 4:3 and 16:9 Screen aspect ratios
-I%E'Er L | w HDCP « Works with all SMPTE/TU SDI/HDSDI
production formats and frame rates
« 2 Hign Resolution 7-inch
n 1.2 TF1-MegaPixel wide screens
? 3RU" 800 x 480 hi + 100% digital processing $2999.00
wide D(15") x RGB (2 « Brigh 380 cd/m? luminance
(380) * 400:% ratio of contrast between black and white
+ 4:3 and 16:9 screen aspect ratios
1.2 TFT * Works with all SMPTE/ITU SDI/HDSDI
| MEGAPIXEL | production formats and frame rates
« 2 High Resolution 7-inch 1.2 TFT-MegaPixel
7 3RU 800x480 1 1 1 1 Y widéscreens g $3999.00
wide D(25") xRGB (2) (2) (2 (2) + 100% digital processing
(380) « Bright 380 cd/m? luminance
* 400:? ratio of contrast between black and white
* 4:3 and 16:9 screen aspect ratios
11—273?;:1:‘ » Works with all production formats and frame rates
V-RSERREHBA 1.4 million TFT-MegaPixel / 8.4 inch screens
= v million egaPixel inch screen:
8.4 4RU 800x600 1 1 1 11 « Accepts all analog HD/SD formats/frame rates $3099.00 |
D(1.65") xRGB (2) (2) (2) {2) (2) * Hyper Process plus Match Color Conversion
(500) * 50,000 hour backlight halt life
= * 500 ‘cd/m?) brightness modification
1.44TFT « On Screen Display (OSD) and “Blue Gun”
EITEETEw

www.LCDracks.com - 800-800-6608



SDI Embedded
Balanced XLR

| LCDRacks |
High
Definition

V-R82DP-HDSDI

84" 2 4RU 800 x 600 1 * 1.44 million TFT-MegaPixel / 8.4 inch screens

+ 100% digital processing of HDSDY/SDI $3399.00
y D(1.65") x RGB (2) * Hyper Process pius Match Color Conversion i
-~ ] (500) + 50,000 hour backiight haif lite
\ « 500 (cd/m?} brightness modification
LT ;"-44 TFT| - On Screen Display (0SD) and “Blue Gun"
” « 1.44 million TFT-MegaPixel / 8.4 inch screens
84" 2 4RU BOOX600 1 1 1 111 Y. Accepts all HD/SD formats/frame rates $4299.00
D(15") xRGB (2) (2) (2) (2 @) (2 * Hyper Process plus Match Calor Conversion
500 + 50,000 hour backlight haff life
(500) « 500 (cd/m?) brightness modification
144 TFT | * On Screen Display (OSD) and “Blue Gun”
.L! '!:‘ PIXEL |

« High Definition Resolution 8.4-inch

2.4 TFT-MegaPixel screen

Analog Signals cenverted to 10 bit digital
« Bright 400 cd/m? luminance

8.4” 2 4RU 1024x768 1 1 1 11 1 y © 400:1 ratio of contrast between black and white  $4999, 00
o * Build-in Color Bar Generator
D(216") xRGB  (2) (2) (2) 2@ @ « Standard Muttiformat Inputs
(400) « Blue Gun for color adjustment

" « Zoom function
(BaTET HDCP®| . o

6 Frame Marker Overlays with Center Mark |

« High Resolution wide screen 800 x 480 RGB
Dots with 1.15 milfion pixels

16.7 million colors

« Wide viewing angies - 160°-RL , 140° UD

§” 2 4RU 800x480 1 1 1 11 1 Y g(r;%v&ﬂeesctls;:g]eﬁgﬂwg;tﬂ]ﬁgy;g&znﬂthe viewer is $4699, 00
wide D(1.5"}  xRGB @ @@ 2@ @ « Bright 400 candelas per square meter
(400) (cd/lnt;?) Iuminanc? phrodu‘c’es enhanceddirpage
quality in varying light and viewing conditions.
1-15 TFT « 500:1 contrast ratio with response rates less
than 23 ms ‘
» « Large 10.4- inch screens /1.44 TFT-MegaPixe!
1047 2 SHU” 800x600 4 1 /1 1 Y3 Accepts all analog HD/SD formats/frame rates $3399.00 |
D(1.5") xRGB (2) (2) (2) 2) « Hyper Process plus Match Cotor Conversion
(600) = 50,000 hour backlight half fife

600 (cd/m?) brightness modification

1"‘44331; « On Screen Display (OSD) and “Blue Gun”
o « Large 10.4- inch screens /1.44 TFT-MegaPixe! !
104”2 SRU 800600 1 Y . 100% digital processing of HDSDU/SDI $3699.00
D(1.5") x RGB (2) « Hyper Process plus Match Color Conversion
(600) « 50,000 hour backlight half tife
| ) « 600 (cd/m?) brightness modification \
1.94TFT « On Screen Display (OSD) and “Blue Gun”
« Large 10.4- inch scre<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>