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based BRIDGE MIXING SYSTEM-a digital
network that lets multiple control surfaces shEre
common audio resources, accessing signals and

sending mixes throughout your facility.
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automatic failover CPUs,
mix engines and power
supplies are all integral
to the system. Compo-
nents interconnect hia

CAT5 or fiberoptic
cables for single -w re
system integratior. .

A traditional intuitive surface
layout gets your operators up

and running FAST-even in full
5.1 surround mode.

TRUE RELIABLE mixing power; ease and clar:ty
of operation-take ADVANTAGE of the

WHEATSTONE BRIDGE Network System!
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Talk to your STATION ROUTER
bi-directionally for smooth

integration
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Surrounding broadcasters
with total content delivery solutions.

A world of possibilities is well within
reach. From content creation to
viewer consumption, surround
yourself with Harris' full spectrum
of enterprise -wide solutions. Now

deliver the right content to the right
person on the right device at the
right time. Our latest breakthroughs
include the new HClassTM content
delivery platform, 5.1 surround

© assuredcommunications"

sound and transmission systems for
mobile video. No matter where you
turn, Hans' mission -critical solutions
and unparalleled customer support
have you covered from every angle.

Broadcast Microwave R F Govern ment Systems www.harris.com
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WHY TAKE A CHANCE

ON "GOOD ENOUGH?"
With new lower prices on Avid media networks, there's no need to cobble together a solution that's just

"good enough." Now, proven power and performance are within easy reach of any broadcaster. Edit, share, and

transfer broadcast -quality media instantly. Collaborate in real time. From ingest to playout, a workflow built

around an Avid Unity" LANshare system is more than a complete solution. It's a competitive advantage.

Visit www.avid.com/Iansharefornews to download the free

whitepaper, The power to succeed: Avid Unity LANshare. Avid
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Shoot moremore news more efficiently with Panasonic's new P2
Store drive. The AJ-PCS060 stores 60GB of DVCPRC footage on

a one -pound*, ultra -rugged hard drive that simplifies ENG rvorkflow.
Plug in a P2 card, push the Start button and your DVCPRO content transfers

to the P2 Store at faster -than -real time.

Crews need fewer reusable P2 cards in tie field since the F2 Store holds the contents of
up to 15 (4GB) P2 cards. F2 -compatible edit systems connect to the P2 Store's USB 2.0 port

for instant access to conten-..

The P2 line-up also includes the new, low -power AJ-SPC700 (pictured below) and the fully
featured AJ-SPX800 DVCPRO50/25 P2 camcorders. To learn nro-e about the new AJ-PCS060
and Panasonic's entire P2 family, visit www.panasonic.com/p2 or call 1-800-528-3601.

The new AJ-SPC700 DVCPRO50/25 P2 camcorder offers low Panasonic
power co isumption and high cost efficiency for newsgathenng.

 Weigl-t of AJ-PCS060 is 1.4 pounds

ideas for life
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Freezeframe
Can you wire an RJ45
Ethernet cable?

Match the RJ-45 pin
numbers to the correct wire
color. You must correctly list
each pin and matching wire
color. Readers submitting
winning entries will be
entered into a drawing
for Broadcast Engineering
t -shirts. Enter by email. Title
your entry "Freezeframe-
September" in the subject
field, and send it to:
editor©primediabusiness.
corn. Correct answers
received by November 1,
2005, are eligible to win.

Ing
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HDCAM
63

63M maxell
Expanding Memory & Mobility

Professional HD productions demand peak levels of reliability,

versatility and durability. To that end, Maxell Professional HD Media utilizes Ceramic

Armor Metal Particle technology to provide superior signal-to-noise, significantly reduced error rates
and exceptional C/N. Maxell D-5, HDCAM, and DVCPRO -ID - for high -definition video that rivals reality.

To learn more, call 1.800 533 2836 or visit www.maxellpromedia.com

Recordable Media Data Storage Portable Energy Techoological Partnerships
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The smell of
"free" money

Scene opens in a typical American home.
Time: early 2009. Husband and wife in liv-
ing room with old-style TV set.

"Goody, goody, goody! Yahoo! We're getting a new
TV set! We're getting a new TV set!" chimes George.
He dances around the room with the Sunday news-
paper advertisements in his hand as his wife looks on.
Seldom has she seen him so excited.

"Come on, honey, let's go pick out our new TV set.
We'll start at Best Buy. Then we'll go over to Circuit
City and maybe even Fry's," he almost shouts.

"Hold it, George?' she says. "What's all this about get-
ting a new TV set? This old one is perfectly fine. With
the cost of cable, we really can't afford a new one."

George blurts out, "Haven't you heard?" He waves
the newspaper in front of his wife. "Analog TV is being
turned off at the end of this year, and everybody has to
get a new TV set or set -top box." He almost whispers
the latter part.

"Just a minute, buster?' his wife replies. "We're not
spending any money on a new television, HD or
otherwise?'

Undaunted, George continues, "We don't have to
spend much, dear. Thanks to Congress, everyone will
get a $250 credit towards a new TV set (or a free set -
top box). Because we have an older set, we're better

off using the credit on a new TV set. With the recent
price drops, we can get that new 57in HDTV model
I've been looking at for less than $1500!"

It's here we leave our mixed-up couple to bring some
clarity to this story.

First, Congress has yet to vote on giving anyone a
free new set -top box (STB). Second, if you don't take
what will be a free STB, there's no guarantee you'll get
a cash credit towards a new TV set.

However, you can bet that once the politicians smell
the money the spectrum is expected to generate,
they'll tack on more self -promotional goodies than
you could count in a lifetime.
The dust hasn't settled on this matter, and the Con-

sumer Electronics Association will certainly demand
that any legislation include provisions for voters
- ahem, I mean viewers - to get a credit or cash
towards the purchase of a new digital TV set. After all,
these guys sure don't want 17 million old TV sets to
have their lives extended by cheap STBs.

Instead, these set makers will argue that using the
"free" money from the upcoming spectrum auction
to help fund new TV sets will actually speed the digi-
tal transition. New televisions will display pristine
HD images complete with surround sound; the cheap
STBs will not.

Besides, no politician in his right mind will tell grand-
ma that she has to settle for a bare -bones STB when, by
adding a little cash, grandma can get a brand-new TV.
And, that politician will be sure to remind grandma at
election time (via the free airtime he cleverly included
in the legislation) that grandma should vote for him.
After all, this politician helped her get that new TV set.

Scene ends with garage door closing as our couple
drives away. In the background, we hear, "We're get-
ting a new TV set! We're getting a new TV set!"

Video: Fade to black.
Audio of deep male voice, "Remember, any govern-

ment big enough to give you everything you need is
big enough to take away everything you have."

editorial director

Send comments to:  editor©orimediabusiness.com  www broadcostengineering com
L
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Stay tuned for Legai Earing Kelly Johnson
andStay tuned for egal EStarring

Kelly Johnson aband j an Ross

Add all the HD branding you need
With Imagestore HDTV and Imagestore Intuition
HD, you can deliver the most compelling HD
channel branding. Their closely integrated video
mixing, dual DVEs, multi -level character generation
and animation/clock insertion offers full creative
freedom, along with essential EAS support. Highly
versatile 'Smart Templates' also simplify graphics

data interfacing, and speed the creative workflow.
Exceptional audio performance to match is provided

by a 16 channel mixer with eight channel audio
playout. All this can be controlled with proven
automation performance and by the advanced
PresStation and Presmaster panels. So for more
complete branding solutions, contact Miranda.

Tel.: 514.333.1772 j ussales@miranda.com
www.miranda.com

HDTV: MAKING IT HAPPEN
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REV technology
In response to "Iomega's REV drive: Yet
another storage technology" in Broad-
cast Engineering's July issue:

Perhaps I'm missing something,
but I cannot understand why anyone
needs the Iomega/Grass Valley REV
drive. Aside from being yet another
media format, of which we already
have too many, I cannot discern what
makes this product advantageous.

It's a hard disk platter in a cartridge,
with the head mechanism located in-
side the host unit. This requires elab-
orate methods to keep out contami-
nation and increases the fragility of
the disk/head interface. The cartridge
contains the same kinds of balky parts
that routinely cause problems in sim-
ilar formats. Let's be honest: Nobody
misses their Bernoulli drives or Con-
trol Data disk packs, do they?

I can buy a tiny Firewire drive right
now with several times the stor-
age capacity and four times the data
throughput of the REV and without
any of the mechanical complexity.
For archival storage, I'd rather use
data tape (cheaper storage density) or
ATA hard drives in robust sealed cas-
es. Why should we return to magnetic
cartridge storage when optical and
solid state are making huge advances?
It strikes me that the REV is an idea
whose time has gone.

ERIC WENOCUR

LAB TECH SYSTEMS

Grass Valley responds:
Yes, there are too many proprietary,

restrictive and expensive approaches
to recording and storage media today.
Our industry needs to stop relying on
the proprietary recording formats from
a couple of manufacturers and embrace
and leverage the capabilities and per-
formance available from off -the -shelf
IT -based technologies. Rather than
manufacturers dictating decisions such
as recording and storage formats, it's
time to put the power of choice into the
hands of users where it belongs.

The Iomega REV technology offers
real alternatives, such as removability,
durability and the convenience of tape,
combined with the true nonlinear per-
formance of a hard disk drive, at an af-
fordable price.

The technology is highly adaptable
into a number of applications across
the production workflow, including
recording, editing, playout and archi-
val. Recorded content can be edited
directly from the REV disk, so there
is no need to transfer content onto a
separate hard drive before editing.

REV removable rigid disk technology
is based on standard laptop hard drive
components - engineered for much
greater durability by placing only the
magnetic media and motor within the
removable cartridge. All the sensitive
drive heads and electronics remain in
the drive itself. This not only benefits
durability, but it also helps to keep the
media costs down.

There is nothing fragile about the
Iomega REV disk. The REV drive and
removable media are robust and du-
rable. The disk is capable of surviving
repeated 48in drops, and its long-term
archival capability is more than 30
years. Solid-state media is also rugged,
but REV's removable disks are less ex-
pensive per gigabyte.

To a degree, there should be flexibil-
ity in choice of recording media. It's
a great idea to allow camcorders and

VTR -like devices to record to external
media such as Firewire drives and USB
Flash sticks. It'll be interesting to see
how other manufacturers enable this
type of capability.

Grass Valley believes in the perfor-
mance and durability of the REV tech-
nology so much that it's integrating it
into the company's new Infinity series
of acquisition, recording and storage
devices designed for a networked world
and efficient production workflows. DE

April Freezeframe:

Q. Complete the following sen-
tence: The is the
portion of the video signal that lies
between the trailing edge of the
horizontal sync pulse and the start
of active picture time.
A. Back porch

Winners:
Firdaus Sikumbang, Marty Yos-
kowitz, Larry Stratton, Guerin C.
Goldsmith, Gil Martinez, Charles
Laflamme, Bui Khai Hoang, Vitaliy
Oiynyk, Pham Van Tam, An Chinh
Truong Vu, Paul Kucharski, Dwight
Moots, Robert Hoffman, John L.
Harris, Zoran Ruzic, Miguel Tierhs,
Michael French, J.P. Nathani,
Alan Schoenberg, Jerry Foreman,
Rich Brockman, Guy Lewis, Neil
O'Brien, David Lawry, Bob Petico-
las, Marty Kirkland, James Allen,
Tim Costley, John Klambauer, Don
Norwood, Xen Scott, Gregory
Chambers, Joanne Bandlow, Tom
Morford, Al Van Dinteren, Dave
McGillen, Roger Wilcox, Rich
Lohmueller, Tony Michalski, Mark
Everett, Dick Dewese, Chuck
Condie

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 bdick@irimediabusiness.com

12 broadcastengineering.corn SEPTEMBER 2005



Fiber Optic Transmission System

The
OptivaTM Conf igurator

@www.opticomm.com

A unique, innovative fiber optic platform
designed by you - for you.

9fta lwalurRe.

The Optiva" Series of fiber optic systems are digital laser -based multiplexers with optional

combinations of various video, audio and data signals. Anywhere from one to hundreds of

channels can be transmitted over one optical fiber, where required.

OptivaTM utilizes daisy -chain multiplexing, combined with optical multiplexing, to optimize

bandwidth allocation. All transmission is broadcast quality, without compromise.

The OptivaTM Configurator lets you build your own modular fiber optic transmission system

tailored to your specific needs. Visit our "Product Configurator" at www.opticomm.com

and try it out yourself.

Select from any of the following
protocols to transport over
multi -mode or single -mode fiber:

Video
Composite (NTSC/PAUSECAM)

Studio Composite (Nrsc/PAusEcAm)
(12 -Bit Processing)

SDI

HD -SDI

DVB-ASI

S -Video

Audio
Analog
(Balanced and Unbalanced)

Studio Analog (18 dau)

Digital AES/EBU

Data
10/100 Ethernet

RS -232

RS -422

RS -485 (2 or 4 wire)

Contact Closure

See Opticomm's pm -configured systems

for transmission of additional protocols.

o%opticomm,0 travel by light"

800.867.8426 I www.opticomm.com

Visit Us
at IBC
Hall 2

Stand 116
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The outer
limits of fair use
BY CRAIG BIRKMAIER

There is nothing wrong with your television set.
Do not attempt to adjust the picture.
We are controlling transmission.
For the next hour, sit quietly, and we will control
all that you see and hear.

The '60s. What a time to be
growing up in America! It
was the golden age of TV,

when families gathered around the
electronic hearth and a new medium
took control of our lives. They con-
trolled the horizontal and the vertical.
They could change the focus to a soft
blur or sharpen it to crystal clarity.
They decided what we could see in
the not -so -vast wasteland of a three -

commercial -network universe.
We listened to music on AM radio

and scratchy vinyl discs. We watched
movies in theaters. There was no need
to manage how we consumed enter-
tainment media. There were no VCRs,
CDs, DVDs, video games, car theater
systems, PCs, Tivos or iPods.

Rights? You don't need no stinkin'
rights. They are in control.

It's like deja vu
Four decades later, the issue of con-

trol has come back to haunt us. Dur-
ing those decades, we have seen our
entertainment choices proliferate.
Families rarely gather around the TV
set in the living room anymore. The
TVs have multiplied in our homes
like rabbits, as have the devices and
services that can be used to feed them.
The TV audience has fragmented like
an imploding CRT.

Along the way we acquired some-
thing called fair use rights, granting
us the rights to control when we want
to watch a TV program by recording

Digital set -top box market continues to  row
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it for time -shifted viewing, to make
copies of entertainment media for
our personal use, and to move this
content from one device to another
so that it can be enjoyed anywhere,
anytime.

We have seen the entertainment in-
dustry expand and then consolidate,
creating conglomerates with awe-
some power to influence the flow of
entertainment and information. We
have seen the influence on our culture
and our political institutions. We have
watched as politicians have used the
media to consolidate their power.

Now we, their customers and con-
stituents, have become a threat -
a rowdy band of pirates - using
emerging technologies to control the
ways in which we choose to be enter-
tained and informed.

The insecurity complex
This revolution has many fronts,

many incestuous relationships. The
symbiotic relationship between the
media and consumer electronics con-
glomerates erupts into open warfare
each time a new technology threatens
to give consumers more control over
the way they consume entertainment
and information.

Both view the computer industry as
a threat, as PCs and laptops are trans-
formed into media centers and por-
table media players. And cross own-
ership between industries makes it
nearly impossible to determine what
the real agendas are.

Rights management is now a major
concern for every company and prod-
uct that touches any form of digital
media content. The rapidly growing
world of rights management extends
well beyond the world of entertain-
ment. Determining who can access
any digital file on any network is a

14 broadcastengineering.com SEPTEMBER 2005



Bring all your viewers into the picture.

Dolby Pro Logic II: Surround Sound for Stereo Services

Surround sound's not just for HDTV. Dolby Pro Logic® II delivers
compelling surround audio over stereo analog and digital services,
bringing impact and realism to the entire TV broadcast audience.

In fact, Dolby Pro Logic II has wide applications. Whether you're
creating content for television, HD Radio, video games, or even CDs,
the DP563 Dolby Surround and Pro Logic II Encoder gives you the
ability to easily generate and deliver five channels of exciting surround
sound. In remote TV broadcast applications, the DP563 is ideal for
simultaneously creating the surround mix for an analog service from
the same discrete 5.1 -channel mix that feeds the HD encoder.

Increasingly, many popular shows are broadcasting with Dolby
Pro Logic II. Isn't it time to broadcast your programs in the same high -
quality surround sound to all your viewers?

DOLBY

www.dolby.com/tvaudio

Selected programs now airing in
Dolby Pro Logic II (where available):

TV series and specials

"24" (F0Xk 48th Annual Grammy® Awards
(CBS); The 78th Academy Awards® ABC);
American tiof (FOX); Austin City Limits
(PB 3); Crossing Jordan (NBC); Desperate
Housewives (ABC); Las Vegas (NBC ;
Law & Order ,NBC); Law & Order: Calminal
Intent (NBC); Law & Order: SVU (NBC);
Monday Ni7lit Football (ABC); Mont (USA);
NA SCAR or FOX; NBA on TNT; NFL 0.1 CBS;

NFL on FOX Six Feet Under (HBO)

Adc itiona sorts programming

Coracast S )orts Network
(sel cted [Idles, Orioles, and Sixers games)

NBA TV

(NB ;, WNB 3,, and original programmi ig)

WG V Chicagc
(Cubs, Sox, Bulls home games)

YES Network
(Yar kees games)

Dolby, Pro Logic, and the double -D symbol are registered trademarks of
Dolby Laboratories. All other trademarks remain the property of their respective
owners. 2005 Dolby Laboratories, Inc. All rights reserved. 505/16642
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rights management issue that touches
everyone. Recent revelations of com-
puter system breaches, compromising
the financial records of millions of
consumers, underscore the impor-
tance of rights management.

The asset management systems used
at every level of the entertainment in-
dustry must deal with rights manage-
ment at multiple levels. Within orga-
nizations, the issue of who can view
media files and who can modify them
is a rights management issue. For a ma-
jor cable or TV network, even a local
TV station, the need to track the rights
to broadcast a program is critical.

In the narrow context of this column,
however, the focus is on the consumer
and what must be done to prevent
the abuse of whatever fair use rights a
content owner may choose to allow. In

"The broadcast protection racket"
by Craig Birkmaier; http.//broadcast
engineering.com/mag/broadcasting
broadcast protection racket

Advanced access content system;
www.aacsla.com

AACS White Paper; www.aacsla.
com/media/aacs_technical over
view 040721.pdf

July, I used this column to examine an
aspect for this subject: the broadcast
flag, which is intended to prevent the
copying and redistribution of DTV
broadcasts. The FCC issued an order
for all downstream devices to honor
the flag; however, a federal appeals
court ruled that the FCC had over-
stepped its authority, having no juris-
diction over downstream devices.

Congress could pass legislation au-
thorizing the FCC to regulate these
downstream devices. At this time,
there is no draft legislation to autho-
rize the flag. However, at least one at-
tempt to attach the rule to a budget
bill has been derailed. It now appears
likely that, perhaps before the end of
the year, Congress will pass a bill set-
ting a date certain for the end of the
DTV transition on Jan. 1, 2009. The
major issue yet to be resolved involves
the possibility of government sub-
sidies for set -top boxes. (For more
information, see "The broadcast pro-
tection racket" in "Web links:')

It is not likely that Hollywood will
give up in its campaign to limit con-
sumer fair use rights for their best
content - especially anything at
HDTV resolution. The industry is
trying to make certain that the new
HD DVD formats are well -protect-
ed. HD DVDs will be protected by

a renewable security system called
the advanced access content system
(AACS). AACS employs encryption
keys in both the player and on repli-
cated discs. If a key is compromised,
access can be revoked. (For more in-
formation, see "Web links:')

Hollywood would like for all new
players to have some form of back
channel connections that would al-
low them to revoke keys after they
have been compromised. This raises
the real possibility that a legally pur-
chased disc could stop working if it
was compromised or that a hacker
could compromise the security sys-
tem and shut down large numbers of
players in a manner similar to the way
that viruses now take out PCs.

Given the potential for yet another
consumer format war, and the indus-
try's desire to limit the fair use rights
for this content, it is relatively easy
to predict consumer response to HD
DVDs. When the media conglomer-
ates push the outer limits to control
consumer behavior, consumers can
just say no! BE

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

SEND Send questions and comments to:
craig_buitmaier@primediabusiness.com

free 1101
From now until December 31, 2005 buy the award winning Duet HyperX and get HD

at no additional charge! No new budgets, no board exchanges, no upgrades required.
It's all included and it's software selectable.

raid koala:

aordinary Graphic
www.chyron.com

poo
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Blackmagic Design DeckLink

Introducing DeckLink HD Pro
The world's highest quality HDTV Dual Link
4:4:4 and NTSC/PAL video card for only $1,995!

a-

a.

New Anal Cut Pro 5 features
Uncompressed RT Extreme Effects and new
support for HDV  Includes 12 channels of audio
support in HD and 8 channels of support in SD.

New Sony Vegas 6 support for Windows

Adobe certification for Premiere Pro 1.5

DeckLink HD Pro Features: HDTV and
standard definition support in 4:2:2 or Dual
Link 4:4:4 All HDTV formats including

1080/24p, 50i, 59.94i, 60i, 720/59.94p,
60p Standard definition SDI format

support for NTSC and PAL  Precision 14 bit
analog monitoring output. Switches between
HD or SD  True 10 bit RGB 4:4:4 or Y1N
4:2:2 HDTV capture Instantly switch

between SMPTE-259M SDI and SMPTE-
292M HD -SDI  Dual HD -SDI input and out-
put for Dual Link 4:4:4 and 12 bit support 
AES-S/PDIF output, AES-S/PDIF input and
AES word -clock output  Sony"' compatible
RS -422 serial deck control port included  Black

burst & HD Tri-Sync compatible genlock input.

Dual platform compatibility.

Includes drivers for Microsoft Windows XPTM and

Premiere Pro 1.5`M and Sony Vegas 6TM, and on

Mac OS XTM, QuickTimem and Final Cut Pro'''.

Support for all leading broadcast
applications. Apple Final Cut ProTM  Adobe
Premiere Pro 1.5TM  Sony Vegas 6TM  Adobe

After Effects" Discreet CombustionTM 
DVD Stucio Pro  DVDTM  Discreet Cleaner"'
 Color Finesse"'  Microcosm"'  Apple
Shake"'  Motion"'. And iriobt other Quick -
Time"' and DirectShowne based applications.

Blackmagic Design's industry leading range of 10/12 bit Dual Link 4:4:4 products for HD and SD

DeckLink HD Pro
Introducing the world's highest quality video card with amazing Dual Link HDTV 4:4:4 SDI for 10/12 bit
RGB workflow. DeckLink HD Pro instantly switches between HD and standard definition. Now you can
afford the best quality HDTV card available, even if most of your work is in standard definition. DeckLink
HD Pro does both!
DeckLink HD Pro features an unprecedented 14 bit 4:4:4 analog monitoring output, retaining the subtle
detail of film originated video. Combined with high speed converters adds up to the world's best HDTV
monitoring. Monitoring instantly switches between HD and SD. Great features like AES-S/PDIF audio, and
black burst & HD Tri-Sync input helped DeckLink HD Pro win 4 leading industry awards at NAB 2004.

New Single Link 4:2:2 model of DeckLink HD Pro available! Only RRP US$1,495

Workgroup Videohub
Workgroup Videohub eliminates manual cable patching by connecting
everyone together into a fully featured professional routing switcher. Also includes
independent monitoring outputs so you can instantly see any deck or editing
system in your facility. Workgroup Videohub has 12 fully independent dual rate
SDI inputs and 24 independent SDI outputs that auto switch between HD SDI and
Standard Definition SDI. RRP US$4,995

HDLink
HDLink connects SDI video to any supported DVI-D based LCD computer monitor
for true HDTV resolution video monitoring. Featuring Dual Link 4:4:4 HD -SDI, 4:2:2
SD -SDI and a fast USB 2.0 input with de -embedded analog RCA audio outputs.
Because every single pixel in the SDI video standard is mapped digitally onto the
pixels of a 1920 x 1200 resolution LCD display, you get a perfect digital pixel for
pixel HDTV image quality There's simply no higher resolution HDTV monitoring
possible! Now features SD anamorphic mode for 16:9 display.

DeckLink HD
This world leading 10 bit HDTV SDI card has changed the broadcast industry.
It instantly switches between HDTV or NTSC/PAL SD eliminating your upgrade
risk to HDTV.

DeckLink Extreme
This amazing video card features 10 and 8 bit SD -SDI, HD -SDI down conversion,
analog composite and component I/O, balanced analog audio VO, DV, JPEG,
internal keyer, genlock and so much more.

RRP US$695

RRP US$595

RRP US$895

Blackmagicdesign

Visit our website www.blackmagic-design. Dom or call your local DeckLink dealer for more information
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New
captioning
BY HARRY MARTIN

The FCC has adopted a no-
tice of proposed rule mak-
ing looking to toughen the

closed -captioning rules as statutory
requirements for more universal
closed captioning loom.

Nearly 10 years ago, Congress
amended the Communications Act to
require that all video programming be
closed captioned. Closed captioning
had up to then been undertaken on a
voluntary basis, without the need for
prodding by the legislature. However,
Congress was concerned that the ex-
plosion of new channels of video pro-
gramming might result in new pro-
gramming sources, which might not
feel that voluntary spirit. Congress be-
lieved it important to require that new
programming sources be accessible to
persons with hearing disabilities.

One of the last benchmarks is Janu-
ary 1, 2006, the deadline by which all
new English -language programming
must be captioned. In light of this
impending deadline, and in response
to a petition for rule making filed by
several public interest organizations
that focus on accessibility issues, the
commission released the notice in

October 3 is the deadline for TV,
TV traislator, LPTV and Class A
TV stations in Iowa and Missouri
to file 2005 renewal applications,
biennial ownership reports and EEO
program reports.

October 1 is the date that TV sta-
tions (but not translators, LPTV or
Class A TV stations) in Colorado,
Minnesota, Montana, North Dakota
and South Dakota must begin re-
newal pre -filing announcements in
anticipation of filing renewals on
Deceir ber 1.

requirements
late July that includes several new
proposals.

Quality standards
The commission is seeking com-

ment on whether it should adopt
technical and non -technical quality
standards. Specifically, it questions
whether complaints by parties re-
lating to such issues as accuracy of
transcriptions, typos and other errors
associated with closed captioning jus-
tify the establishment of minimum
standards in those areas.

In addition, while broadcasters and
cable systems are already required to
pass through closed captioning al-
ready embedded in the programs they
transmit, the FCC is asking whether it
should adopt any supplemental rules
to ensure that viewers who rely on
closed -captioning services do not suf-
fer from technical glitches and other
service disruptions. One partial rem-
edy suggested is to require TV stations
and cable systems to actively monitor
and maintain the closed -captioning
service.

Complaint procedures
The FCC is considering shortening

the time provided for television sta-
tions and cable systems to respond to
complaints regarding non -emergency
closed captioning. While the com-
mission itself directly responds to
complaints relating to problems as-
sociated with the closed captioning of
emergency programming, it requires
complaints regarding non -emergency
broadcasts to be directed in the first
instance to the television station or
cable system. And, under the current
rules, the station/system has more
than 45 days in which to contact the
program supplier and formulate a re-
sponse. According to the commission,

because all new English -language pro-
gramming will have to be captioned as
of January 1, 2006, it might no longer
be necessary or appropriate to permit
such a lengthy response time.

The commission also is considering
adoption of a standardized form for
closed -captioning complaints as well
as specific forfeiture penalties for vio-
lations of the captioning rules.

Compliance reports
A proposal likely to attract opposi-

tion is a planned rule that would im-
pose a certification requirement on
broadcasters concerning the amount
of closed -captioned programming
each television station is providing.
This raises the problem of coming
up with a method that could be used
to verify that such certifications are
accurate. Another issue is whether
a station would be permitted to rely
on the certifications of the companies
that provide their programming.

Electronic newsroom
techniques

Under the current rules, stations
located in the top 25 markets cannot
count towards the closed -captioning
requirements. The rules require, in-
stead, live closed captioning of news
and other live programming. The
commission is seeking comment as to
whether this standard should be ex-
tended to include all television markets
so that live programming on all televi-
sion stations would have to be closed
captioned on a real-time basis. BE

Harry C. Martin is the immediate -past
president of the Federal Communications
Bar Association and a member of Fletch-
er, Heald and Hildreth PLC, Arlington, VA.

SEND Send questions and comments to:

harry_martin@primediabusiness.com
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evolve.

think video. think Terayon.
Digital video changes everything - how we brand, communicate, entertain and inform.

Terayon accelerates your ability to evolve and capitalize on new business opportunities

brought on by this digital revolution. Terayon enables you to deliver picture perfect results

where it matters most - on the screen and on your bottom line.

TERA Y N
www.terayon.com info@terayon.com evolve faster.
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and noise
BY MICHAEL ROBIN

n a previous article, we discussed
analog audio SNR concepts. As
mentioned, the dynamic range is

restricted at the top by clipping (THD
percent) and at the bottom by the

thermal noise combined with the
ambient acoustical noise picked up
by the microphone. This article will
discuss some aspects of digital audio
noise and digital audio compression -
related noise.

Digital audio noise
concepts
Digital audio noise is the result of the
A/D limitations resulting in quantiz-
ing errors. Essentially, the analog -to -
digital conversion quality is limited
on the one hand by the sampling fre-
quency (F,) and the maximum audio
frequency (F.), and on the other
hand by the number of bits per sample

(n). The digital audio SNR is given by:

SNR(dB) = 6.02n + 1.76 + 10logio(F/
2F.)

where
n = Number of bits per sample
F, = Sampling frequency
F

max = Maximum audio frequency

Assuming that n=20, Fs=48kHz
and F

max
=20kHz, the resulting

SNR=122.95dB. Quite impressive!
The perception of quantizing error

is signal -dependent. At high audio
signal levels, approaching OdBFS, the
Human Auditory System (HAS) per-
ceives the quantizing errors as random
noise. At lower audio signal levels, the
HAS perceives the quantizing errors
as harmonic and intermodulation
distortions.

Cable TV is on the decline

EchoStar
12%

Cable
73%

DirecTV
15%

U.S. pay -TV market share (2004 actual)

EchoStar
15%

I I , I II I III I I 1_1

Cable
71%

EchoStar
13%

DirecTV
16%

U.S. pay -TV market share (2005 estimated)

DirecTV
19%

U.S. pay -TV market share (2010 estimated)

Source. Cable WORLD www.cableworld.con

Consider a digital audio data stream
with an 18 -bit resolution and a sam-
pling frequency of 48kHz. The essen-
tial bit rate is equal to:

18 bits per sample x 48kHz =
864kb/s

Six 5.1 audio channels and 18 bits
per sample, as in ATSC, would result
in a bit rate of 5.184Mb/s. It is obvi-
ous that compression is necessary for
transmission purposes.

Audio compression
methods

The audio compression methods
rely on the human psychoacoustic
characteristics and their limitations
to remove redundant digital audio
data. The audio coding is thus best
described as a perceptual coder as
opposed to a waveform coder. In a
perceptual compression process, the
codec (coder/decoder pair) does not
attempt to recreate the input signal
waveform. Its goal is to ensure that
the recreated signal sounds natural to
a human listener. The HAS has cer-
tain characteristics that are exploited
by audio compression systems:
 The spectral response: The HAS be-
haves like a spectrum analyzer. It
separates the audible sound spectrum
into 25 frequency bands called critical
bands. The bandwidth of the critical
bands is proportional to the center
frequency and varies from 100Hz, be-
low 500Hz, to 3500Hz at 13,500Hz.
 The frequency response: The sensi-
tivity of the ear decreases at low and
high frequencies and is dependent on
the sound pressure level (SPL) being
relatively flat (±10 dB) at 120dB SPL.
 The masking effects: The HAS sup-
presses some sounds in the presence

20 broadcastengineering.com SEPTEMBER 2005
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"We had an aggressive strategy to
create a tapeless, high -bandwidth,
mission critical environment that
also needed to support multiple file
formats and be user friendly.
We chose Omneon."

Alan Popkin
Director, TV Engineering &

Technical Operations
KLCS-TV/DT, Los Angeles

When KLCS embarked on an ambitious program

to upgrade to DTV. they saw an opportunity to go

far beyond just television and is now providing a

host of new programming options to almost a
million students and teachers.

With Omneon Spectrum'"" media servers, KLCS

has been able to implement an efficient model
for delivering new services. Incorporating Smart

OmnEon Spectrum systems meet
precise format, channel count, bandwidth and
storage specifications. What's more, an Omneon

Spectrum can be expanded in smart, manageable

increments-withou_ replacing the original system

and in many cases, without taking the system
offline.

To learn more abou: the unique advantages of an

Omneon Spectrum media server system visit
www.omneon.com.

It's not just
what you serve.

It's who.

OMNEON
viDEUNEri WORK

Sound
pressure
level
(dB)

Similtaneous
masking

Pre -masking Post -masking

4- 50
Tme
(msec)

Figure 1.Temporal masking

of other sounds, a process called au-
ditory masking. A weaker sounc is
masked if it is made inaudible by the
presence of a louder sound. There
are two types of masking: temperal
masking and frequency dependent
masking.

As shown in Figure 1, temporal
masking results in a delay in the per-
ception of a sound (premasking) and
a slow decay in its perception (post
masking). While the sound is main -

threshold of hearing. Sounds at vari-
ous frequencies with SPL levels below
this curve are inaudible. The dash-

outlined curve shows how a 1kHz
sound raises the threshold of hearing
and effectively masks lower ampli-
tude sounds of neighboring frequen-
cies. Simultaneous frequency domain
masking results in raising the percep-
tion threshold of sounds whose fre-
quencies are in the vicinity of a higher
amplitude sound.

Sound
pressure
:eve:
(dB)

Absolute
threshold
of hearing

Masking
threshold
modified by
1kHz tone '

20Hz 100Hz 1(Hz
[10kHz

5kHz 20kHz
1, Frequency

Figure 2. Simultaneous masking

tained, other sounds of lower ampli-
tude are masked.

Figure 2 shows that the threshc Id
of hearing is also frequency -depen-
dent. A sound close in frequency to
another sound is more easily masked
than if it is far apart in frequency. The
continuous curve represents the HAS

In the presence of a complex audio
spectrum, such as music, the thresh-
old is raised at all frequencies. The
beneficial effect is the masking of
background noise during the repro-
duction of music. The parts of the sig-
nal that are masked are referred to as
irrelevant. The parts of the signal that
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The Direct -Access Console

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

Features:

 Totally new design
 Perfect for live and production applications
 Instant control access via unique dual concentric

encoders in the channel strip
 Up to 96 channel strips and 300 audio channels
 Patented 28 -bit TrueMatch converters
 NEXUS STAR -based
 Compact, portable, and silent - fan free

Industriegebiet See
D-96155 Buttenheim
Phone: +49 9545 440-0
Fax: +49 9545 440-333
sales@stagetec.com
www.stagetec.com

)))
SALZBRENNER
STAG ETE C
M E D I A G R C U P
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bank
32

subbands

0

1

2

31

Scaler

Masking
threshold

0

1

2

31

-40

Quantizer

Dynamic
bit and
scale

factor
allocator

and coder

31 Out
MUX

Figure 3. Simplified block diagram of MPEG audio encoder

are removed by a source encoder are
referred to as redundant. In order to
remove the irrelevancies in the audio
signal, the encoder contains a psycho -

acoustic model. It analyzes the input
signal in consecutive time blocks and
determines for each block the spectral
components of the input signal by ap-
plying a frequency transform.

The psychoacoustic model provides
for high -quality loss signal compres-
sion by describing which part of a
given audio signal can be removed,
or aggressively compressed, without
a significant loss in the quality of the
sound. Essentially, low -amplitude
signals are either suppressed, if they
are below the threshold of audibility,

or given few bits, because the result-
ing quantizing noise is below the per-
ception level. Such types of compres-
sion are a feature of all modern audio
compression formats.

The MPEG approach
Figure 3 shows a simplified block

diagram of an MPEG encoder:
 Filter bank: A filter bank splits the
input signal into 32 sub bands in
an essentially lossless and reversible
manner similar to the HAS process.
Bands in which there is little energy
result in small signal amplitudes that
can be transmitted with short word
lengths (few bits per sample). Thus,
each band results in variable length
samples, but the sum of all the sample
word lengths is less than that of the
initial PCM. Therefore, a coding gain
can be obtained.

Fast Fourier transform (FFT): An
FFT of the audio is used as the input

quantel.com

low-cost, risk -free
and it works'
Newsbox - the big integrated news system in a little box
...from just $199K

Now every broadcaster can match the look and speed of even the largest stations. Newsbox is a complete
pre-packaged system. It can be up, running and on air in just a few hours; oh yes, and every Newsbox
comes with a 5 year QCare warranty. It's time to think inside the box, Newsbox.

Newsbox is News to Go"
0

Quantel
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The new DV 15 =laid Head is -he perfect combination with any
digital ENG parr corder. It is yet another example ,pf Sachiler's
proven qual ty being used to sJpport the new generation of
cameras. And with its central locki-ig for immediate leg release, the
new Hot Pod CF is the fastest tripod in the world. Its rvaintenaice-
free pneuma-fc gas sprinc effortlessly lifts the camere over six feet
high. So why watt? Optimize your equipment now. With Sachtler!

www.sachtler.com

709 Executive Blvd.
Valley Cottage, NY 10989
Phone: (516) 367 4900
Fax: (516) 623 6844
email: sachtlerUS@aol.com

3316 West Vtttory Blvd., Burbank, CA 91505
Phone: (818) 345 4446
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Left

Center

Right

Left surround

Right surround

Low -frequency
effects

AC -3 encoder
Encoded
bit stream
384kb/s

Figure 4. Example of an ATSC encoder

to a masking threshold algorithm
to determine what scale factor and
quantizing level to use.
 Scaler: A scaler boosts low -ampli-
tude signals as far above the noise
level as is possible.
 Quantizer: A quantizer allocates the

available number of bits in a way that
meets both the bit rate and the mask-
ing requirements. The information
on how the bits are distributed over
the spectrum is contained in the bit
stream as side information.

The decoder is less complex because

it does not require a psychoacoustic
model and bit allocation procedure.

ATSC applications
Figure 4 shows a typical ATSC ap-

plication. In this example, a 5.1 chan-
nel audio program is converted from
a PCM representation requiring more
than 5Mb/s (six channels x 48kHz x
18 bits = 5.184Mb/s) into a 384kb/s
serial bit stream by an AC -3 encoder.
All this is achieved by transforming
irrelevant audio information into in-
audible noise. BE

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

p
SEND Send questions and comments to:

michael rohin@primediabusiness.com

TFT-MegaPixel TM Monitors

V-R653P-HDSDI
Rack Mounted Triple Screen
HDSDI/SDI Inputs.

V-R82P-AFHD
Dual 8.4 TFT High Definition
Pixel to Pixel Native HD Display.

V-R70P-1-13A Rear View ---1 V-R171P-HD
Rack Mount or Desk Top Installation
Pixel-to-Pixel1M Native Display For All
Formats.

V-RB2P-AFHD
HD Video Assist.
Shown with HDV Camera.

Z6.9 =I

V-R23'1P-AFHD
Shown on Stand.
Native HD Resolution 23 Inch TFT.

Marshall Electronics LCDRacks.cornTel.: 800-800-6608 / Fax: 310-333-0688
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your news matters
CNN DC

CNN HN Atlanta
CNN NY New York

CNN.net Atlanta
KHOU Houston

KNBC Los Angeles

KOMO Seattle
KPTV Beaverton

KPDX Beaverton

KQED San Francisco

KRON San Francisco

KTVT Fort Worth

KUTV Salt Lake City

KVEA Los Angeles

KVUE Austin
KWHY Los Angeles

Telemundo Network Miami
TUTV Puerto Rico

WCAX Burlington
WCPO Cincinnati

WFTV Orlando
WFXT Boston

4V0FL Orlando
WTMJ Milwaukee

partial list - some stations have multiple Ephonix conso!es

Our 15 year old analog audit
board was becoming problematic and short
of inputs and IFBs. Max Air covered all our
requirements, including additional channels,
is all -digital, and opens up the possibility
of incorporating surround elements into our
local shows. It has made a big difference to
our broadcasts.

Ernie Saldafia
Assistant Chief Engineer KVUE

When it comes to the fast -paced environment of the news room

you need an audio console that is reliable and easy to operate

with enough features to handle the most demanding shows. Join

the growing number of news rooms that have chosen either the

Euphonix System 5 or Max Air and improve the quality of your

audio while making life easier for the operator.

Be Sure
euphonix.com

The System 5 and Max Air models can be tailored to exactly meet

your current and future news requirements with a simple upgrade

path and comprehensive features including surround, full integration

with your facility router, automation connectivity to external GPIs,

and a modular I/O system. Most importantly, the consoles are easy

to learn and operate in a fast -paced on -air environment.

.111flilonix
©2005 Euphonix, Inc, All rights reserved  220 Portage Avenue  Palo Alto, CA 94306  Phone: (650) 855-0400  Fax: 16501 855-0410
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Network
protocols
BY BRAD GILMER

It would be hard to work for long
in this industry without running
into the term protocol. A proto-

col is a set of agreements that govern
communications between two enti-
ties. The entities can be VTRs, remote
control units, computers, transmit-
ters - almost anything that would
need to talk to something else.

phrase. It is actually saying something
similar to Sony protocol over RS -422.
It says, "Let's communicate using IP
over an Ethernet electrical/physical
connection."

It is a common practice to stack pro-
tocols on top of each other. (See Fig-
ure 1.) Perhaps you have heard of the
term protocol stack. This practice al -

While ping can provide a quick check to verify that
a computer is connected to a network, you should

be aware that many servers do not respond to ping

requests for security reasons.
The protocol helps define the inter-

face. You can imagine that it would
be a drawn-out process to start from
scratch every time you wanted to get
two devices to communicate; there
can be literally thousands of decisions
that have to be made before you are
successful.

Many of these decisions are already
made if you use common protocols.
For example, if you know that you
have a VTR and a remote control that
speaks the Sony VTR control proto-
col over an RS -422 circuit, you know
that an RS -422 electrical and physical
interface will be used, and you know
that the commands sent over the in-
terface comply with the VTR proto-
col. Saying "Sony protocol over 422"
defines the connector, the electrical
coding on the wire, the command
structure and more.
You are probably already famil-

iar with the names of several Inter-
net protocols, but you may not have
thought of them in broadcast terms.
Internet protocol (IP) is the most
ubiquitous protocol in the computer
environment. IP over Ethernet speci-
fies a great number of things in a short

lows systems designers and engineers
flexibility in exchanging components
in computer systems without having
to rebuild the system from scratch.

One common example of this is
TCP/IP. This combination of acro-
nyms stands for transaction control
protocol (TCP) over Internet proto-
col on Ethernet. The application talks
to TCP, which then packetizes in-
formation according to IP rules and
sends the communications over an
Ethernet electrical and physical con-
nection. There are many protocols in
the computer world. For now, let's fo-
cus on the most important ones, the
Internet core protocols.

Applications from the user world
will interface to the network using
either user datagram protocol (UDP)
or TCP (in some cases, both) running
over IP. If the system connects to both
Ethernet and ATM networks, there
will be two physical interfaces in the
server, one for each network.

Internet control
message protocol

Internet control message protocol
(ICMP) is primarily used to signal

problems on the network. You may
have seen messages such as "Network
unreachable" or "Destination net-
work unknown." These messages are
displayed as the result of conversa-
tions between network devices that
use ICMP.

The most common use of ICMP
is to ping another computer on the
Internet. While ping can provide a
quick check to verify that a computer
is connected to a network, you should
be aware that many servers do not
respond to ping requests for security
reasons. ICMP is also used to transfer
information between routers and to
provide initial network information
to diskless devices on a network.

Internet Protocol
IP is truly a core protocol of the

Internet. IP's job is to get datagrams
from one device to another using the

Multiple applications

UDP TCP

IP

Ethernet

Network
interface

card

ATM

ATM user
network
interface

User world

Protocols

Electrical interface

Physical interfaces

Figure 1. A typical protocol stack in a
network server will contain both UDP
and TCP running over IP.

addressing scheme for that physical
network. It is the responsibility of
other protocols to provide end -to -

end routing information.
IP is low on the protocol stack, so it

is closely related to the physical and

28 broadcastengineering.com SEPTEMBER 2005



Now there's even
more to talk about...

Introducing the new Eclipse Median -

the latest in cutting edge intercom technology
designed specifically for the broadcast market.

Ideally suited for systems where space is

restricted, such as OB vans, the Eclipse Median

has been developed to incorporate 8 interface

slots and still provide 112 ports in a small

6RU frame!

Drag -and -drop system
configuration changes
are fast and easy with

Eclipse's intuitive
software.

 Clear-Com

Other Eclipse benefits include

 Based on the award -winning Eclipse Median technology

 Dual redundant CPU and power with distributec
crosspoints

 Uses Eclipse & Matrix Plus standard interfaces: CCI-22,

FOR -22, TEL -14

 Uses the same cards as the Eclipse Omega

 Highly intuitive configuration software - ECS

 Clear and dynamic audio using 24 -bit sampling at 48Khz

 Intelligently link to other Eclipse systems using fibre or
trunks
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Protocol

HTTP

Hypertext
transmission
protocol

Use

Used primarily by Web browsers, but increasingly
used for the transmission and retrieval of files and
other data

IGMP
Internet group
management
protocol

Is the core multicasting protocol. Allows a single
host to send out messages to multiple clients. Note
that there are many other multicast protocols

POP

Post office
protocol

Check and retrieve mail on remote mail servers

SMTP
Simple mail
transfer protocol ''°

Send mail through a mail server

SNMP
Simple network
monitoring
protocol

Remotely monitor equipment on a network. May also
be used to execute limited remote commands.

SSH

Secure shell
Secure terminal emulation for use between clients
(usually system administrators) and Internet servers

Telnet A non -secure terminal emulation protocol for use
between clients (usually system administrators) and
Internet servers

Table 1. Common Internet core protocols

electrical media that will be used to carry the data. IP pre-
pares data sent to it by higher protocols for transmission
across a specific network, taking into account such things
as the packet length, hardware addressing structure and
how data should be split across multiple packets (if this
is allowed).

These days, Ethernet is the dominant electrical and phys-
ical networking technology. But when IP was developed,
there were several different and competing technologies
available. Some of these are still in use today. IP works just
as well with token ring and ATM as it does with Ethernet.
It is the IP layer that accounts for these differences.

Address resolution protocol
Address resolution protocol (ARP) associates a particu-

lar IP address (e.g., 192.168.30.20) with a specific piece of
hardware. Behind the scenes, routers build ARP tables that
contain the IP address of a device and the hardware address
of the device.

For Ethernet networks, the hardware address is known as
the media access control (MAC) address. While IP address-
es can be assigned by anyone, MAC addresses are assigned
by the equipment manufacturer and are unique. Once the
router knows the unique hardware address for a given IP

HD and SD Converters boast solid performance.
Rigorously tight specs. Unsurpassed reliability. That's precisely why

they're the products of choice for major professional sports events.

From miniature stand-alones to rackmount interface cards and

frames, we offer a full range of digital/analog models. Built by

video pros for video pros, they deliver top -of -the -line quality at a

can't -beat -it price.

Keepin' It Real
Our HD and SD converters consistently
score a hole in one, working flawlessly 24/7
to deliver perfect signal and image quality at
breakthrough prices.
No worries. Now enjoy that doughnut.

Prepare for the ultimate reality.

Check out our product line, call 530.274.2048 or

visit www.aja.com for details.

AlA VIDEO SYSTEMS INC

30 broadcastengineering.com SEPTEMBER 2005



BROADCAST

PRODUCTION

ROUTING

SERVICE

Some features are common to all matrices.
Others not.
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address, it can transfer the data to the
correct device.

User datagram protocol
UDP is used to send datagrams from

one place to another. Dictionary.com
defines a datagram as, "A self-con-
tained, independent entity of data

been received. UDP is a fire and for-
get protocol. As such, it has extremely
low overhead.

You might wonder why this proto-
col was developed. After all, the whole
point of having a network is to move
data from one place to another. There
are some cases where checking on the

If the network is congested, FTP senses this and
adjusts its rate - fairly drastically!

carrying sufficient information to be
routed from the source to the desti-
nation computer without reliance on
earlier exchanges between this source
and destination computer and the
transporting network."

There is one particularly important
thing to know about UDP. Nothing in
the protocol guarantees that packets
sent across the network will reach the
other end. In fact, UDP explicitly does
not check to see that packets have

delivery of each packet is not practical.
One example: In a multicast service, a
server may send data to hundreds, or
perhaps thousands, of clients. Check-
ing with each client to see that every
packet has been received would be
prohibitive.

You should be aware that UDP
packet size can vary, and in some cases
UDP packets can be large. This brings
up the issue of fairness. Large UDP
packets may hog more of the avail-

able bandwidth, causing other traf-
fic to suffer. For this reason, and for
other security reasons, some system
administrators do not permit UDP
traffic to cross their firewalls. This can
cause headaches for broadcasters who
are using UDP to distribute multicast
video over the public Internet.

Transaction control
protocol

TCP is also used to send datagrams
from one place to another over a net-
work. One of the biggest differences
between TCP and UDP is that TCP
guarantees delivery of the data. TCP
stamps each datagram with a unique
sequence number. It then looks for
the receiver to acknowledge that it
received the datagram. TCP also im-
plements a number of rate control
mechanisms to deal with rate lim-
its imposed by the receiver and with
congestion issues on the network.

Master Control Intelligent Master Control
World leader in scalable multi -channel playout

QMC scales from a single channel
to over 60, with the flexibility to
meet your needs using a unique
selection of HD and SD channels,
control panels and upstream routers

QMC-2
 HD or SD operat on from a common hardware platform

 Handles dual stream Dolby E for 16 channel audio

 Dual logo stores and up to three external keyers
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The most configurable

Thin Power Strip available.
Ever needed to add an extra circuit to a rack, but had no room for another strip? Do your installations often require
an isolated ground? Are you looking to save time with a factory -assembled power raceway that is as easy to order
as it is to install? We invite you to try our new PDT Series power strips on your next installation - we guarantee you
won't be disappointed!

To see a PDT Series sample,
please call 800-266-7225

COMPREHENSIVE LINE
15 or 20 AMP
J Box or cord (including twist -lock)

EASILY CONFIGURED
Single or dual circuit
Isolated or non -isolated ground

SAVE TIME
Factory assembled
Simplified ordering (one SKU)

Quick mounting clips
include cable management
(low -profile clips also included)

Engineered Mounting Solutions Since 1979

800-266-7225 I middleatlantic.com



TCP does one other unique thing
besides handling lost packets. It reor-
ders packets that have been received
out of sequence. Remember that once
a packet is launched onto the Inter-
net, it is on its own, and there is no
association between this packet and
the one that comes before or after
it. Packets can and do arrive in a dif-

ferent order from the order in which
they were sent.
TCP almost always runs on top of

IP, so the notation TCP/IP is com-
mon. Just bear in mind that TCP/IP
specifies two separate protocols.

File transfer protocol
As the name implies, file transfer

With Sundance Digital automation software, good
broadcasting also means improved business results-
more efficiency, greater accuracy, increased productivity
and higher profitability. Now, how smart is that?

The secret lies in managing digital workflow. By integrating
digital television and information technologies, our
automation software handles the core operations of your
broadcast business. This Digital Workflow Management
helps you perform the same complex tasks you're already
doing. Only with greater speed, more control and
unprecedented flexibility.

That not only improves your on -air product, but also
your bottom line. Just the kind of thinking that makes
Sundance Digital the smartest call in the business.

SUND iVyg
BROADCAST AUTOMATION SOLUTIONS

www.sundancedigital.com 972.444.8442

protocol (FTP) is used to transfer files
across the Internet. FTP has some ex-
cellent features that make it an indis-
pensable protocol. FTP handles lost
packets and reordering. It also senses
congestion on a link and employs
automatic rate control to relieve the
congestion.

That said, FTP has some charac-
teristics that make it unsuitable for
moving professional video files. First,
many FTP applications have a file
size limit of 2GB. Professional video
files can be much larger than this, so
this limitation can be a real problem.
Second, FTP has rate control mecha-
nisms that can interfere with trans-
mission of large files.

If the network is congested, FTP
senses this and adjusts its rate - fair-
ly drastically! FTP responds to con-
gestion by cutting its speed in half If
the congestion continues, FTP cuts
its speed in half again. This contin-
ues until the transfer aborts due to
timeout. If the session has not timed
out and the congestion situation im-
proves, FTP increases its speed, but it
can take a long time (several tens of
seconds) for FTP to get back to its ini-
tial speed. You can see this reduction
in rate on a network traffic monitor
as a stair step pattern. Unfortunate-
ly, in some cases, FTP's rate control
mechanisms can limit throughput to
a low level even though the available
bandwidth is high and congestion
does not exist.

Table 1 (on page 30) lists the acro-
nyms and functions for some other
common protocols you should be
familiar with. Also, I strongly recom-
mend that you read "Internet Core
Protocols" by Eric A. Hall (O'Reilly).
This is an excellent book on the sub-
ject and will give you much more de-
tail on these protocols than I could
possibly give you here. BE

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

SEND Send questions and comments to:

hrad_gilmer@primediabusiness.com

34 broadcastengineering.com SEPTEMBER 2005



SNELL & WILCOX
Engineering with Vision

KAHUNA - TI -E PRODUCTION
SWITCHER THAT

DEFIES DEFINITION

Standard definition? High definition?
With Kahuna you don't have to worry.
It can handle either of them - separately
or at the same time. It can even
incorporate SD sources into HD
productions without upconversion.

KAHUNA

Kahuna is the most versatile switcher
on the market. And the most economical.
Kahuna lets you take control of your
transition to HD without having to
re -equip with all -HD sources - and
without having to put an upconverter
on every SD input.

Even if you have no plans to go HD just
yet, you can install Kahuna in SD only.
Then when you are good and ready,
upgrade to full multi -format SD/HD
operation, with no operational disruption.
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Each of the four comprehensive M/E
banks has:
 Four keyers able to perform luma,

linear, and chroma keying

Five transition wipe generators

Still store and clipstore
 RGB color correction

 Four utility buses
 Timeline, DMEM and Macro capability

Each keyer has its own re -size capability
with effects:
 3D DVE send -and -return architecture

enables images to be manipulated

Integration of SD and HD sources is
carried out by FormatFusion engines
(four per M/E):
 FormatFusion engines can float

between background A/B buses and
keyer buses

KAHUNA

Every source has its own
user -configurable
mnemonic identification
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SNELL &WILCOX
Engineering with Vision

KAHUNA INTEGRATES SD SOURCES INTO
HD PROGRAMS WITHOUT UPCONVERSION

Example of HD Output from a Single M/E Using Mixed SD/HD Inputs

HD background B

Animation via one of
the internal clip stores

Kahuna is the first production switcher
system in the world to offer simultaneous
standard definition and high definition
operation in the same mainframe with
the same control panel.

KAHUNA

Wipe bar provided
by Utility Bus

HD background A

SD hand held camera
shot using FormatFusion
and resize engine

Even more remarkably, thanks to a
new technology called FormatFusion,
it enables you to integrate any SD
material, such as camera feeds,
graphics or archives into live HD
productions, seamlessly, without
the need for upconversion.

SD character
generator output
using FormatFusion
and resize engine

HD camera studio shot
`squeezed back' using
picture resize engine and
HD 3D DVE page turn effect

The most advanced production switcher
in the world deserves the best support.
That's why we've designed Kahuna
Care. It's a package of service options
designed to ensure that Kahuna
continues to meet your operational
requirements at all times.

FORMATFUSION
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SNELL & WILCOX
Engineering with Vision

AT LAST.
COMPLETE FORMAT FREEDOM

41,

--01114-36..

 Integrates SD sources into HD
productions

 No need to replace all SD equipment
 No need for expensive upconversion

 Can cut SD and HD simultaneously

KAHUNA

 Legacy -compatible and future -proof

 Feature set and formats field-upgradable
through software

 Puts you in control of your transition
to HD

 Competitively priced throughout
the range

 Resource -sharing maximizes M/E use

 Familiar, intuitive control panels

www.snellwilcox.com

 Robust system design ensures reliability

 Compact size, less weight, lower power
consumption

 Option of four twin channels/8 channels
of 3D DVE with warps, lighting and
trail store

FORMATFUSION



Intelligent
control systems
BY FRANCOIS GOURVIL AND MARCEL SETIAWAN

In many television master con-
trol rooms and operating cen-
ters, operators are becoming

overwhelmed with the quantity and
variety of information they are ex-
posed to. This is a direct result of hav-
ing to control and moni-
tor an increasing number
of channels.

But it's not just a question
of channel numbers. The
content has also become
richer, with more textual
and graphical material. All
these elements make the
task of video monitoring
more demanding.

The solution isn't simply
adding more staff mem-
bers. That's not a cost-
effective answer. The solu-
tion lies in creating a more
efficient, smarter control
environment.

Broadcast equipment
vendors have responded
with radical new think-
ing about the role of the
operator in today's mega -
channel, content -rich en-
vironment. The solutions
encompass both smarter
control technology and
new workflows. This fresh thinking is
rapidly gaining ground and has prov-
en especially appealing to the newer
entrants to television playout from
the telecoms sector.

Video monitoring and
control over IP

One solution involves monitoring
video images and signals over IP. In
the past, some considered this method
risky, even unreliable. Those concerns
were based on the belief that packet
networks were intended for data appli-

cations only. However, the increasing
prevalence of IP, the reliability of high-
speed IP backbones and the addition
of IP connectivity to broadcast hard-
ware is changing established views.

The growth of video monitoring

or end points. These images are then
displayed on a centralized video wall
by multi -image display processors.

This approach makes sense when
all the video feeds are located in the
same facility. However, as the net-

work grows, it becomes
necessary to deploy these
video monitoring facilities
across multiple sites. This
duplication means recur-
ring investment in man-
power, equipment and
real estate. Furthermore,
a distributed broadcast-
ing environment requires
tight coordination among
all sites to solve problems
in a timely manner.

Also, displaying all of
the required video feeds
simultaneously to all the
facilities at the baseband
level and duplicating
network paths requires
enormous transmission
capacity. Therefore, this
method is rarely used. This
arrangement also prevents
effective centralized sys-

tem control and can make
problem solving daunting
and time-consuming, es-

pecially in larger systems.
In contrast, video monitoring over

IP provides easy remote video moni-
toring in centralized and distributed
broadcast environments. It avoids the
need to duplicate technical monitor-
ing personnel and equipment at each
site, significantly reducing costs.

Broadcast
transmission
infrastructure

Broadcas
site

Monitoring
point

Monitoring
operator

Monitoring
operator

Monitoring,
operator

Central broadcast site

Broadcast
site

B oadc ist
site

Monitoring
operator

Broadcast
transmission
infrastructure

Broadcast
site

Monitoring
point

Central
broadcast site

A
Into

IP ne

Broadcast
site

IP or
Ethernet lir k

Consolidates video baseband monitoring,
video montoring over IP (via streaming or thumbnaili-ig)

and MPEG-2/MPEG-4 in -band v deo monitoring

Monitoring
operator

Figure 1. Monitoring
staffing duplication.

over IP can eliminate infrastructure and

over IP is driven by the reality that the
technology can significantly reduce
both infrastructure monitoring and
operations costs, especially in distrib-
uted control environments.

Addressing the issues
Let's look at the problems inherent

with traditional broadcast monitor-
ing. In a typical environment, the
control room operator monitors vid-
eo images and signal parameters by
directly tapping the video feeds at the
baseband level, typically at the ingest

Using graphics -rich
control systems

Another key aspect in improving
network control systems has been the
development of more visually rich
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I
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control surfaces. Such displays pro-
vide an engaging and immediately
familiar view of facilities, which al-
low easy tracking of signals through-
out the playout path. These graphical

around the equipment bays and re-
view the system configuration from
the desktop.

Streaming video of the signals at key
stages provides operators with clear

tt'

igggg

-wan -ago

460
cs

Video montiroing Infrastructure monitoring, Automatic launching of
baseband and IP signal measurements and third -party applications
(streaming or thumbnailing) third -party devices monitoring

Figure 2. Integrated baseband and IP monitoring with third -party application inte-
gration can provide customized responses based on a variety of inputs.

views can be geographic, showing
an overview facility status, or op-
erational, providing more detailed
information. In some new systems,
3-D graphics allow operators to navi-
gate the facility as if they are walking

identification of video streams as
they pass through the facility, which
also assists with rapid fault diagnosis.
Alarm conditions can be detailed and
even customized based on operator
skills or multiple languages.

Third -party integration
It is important to standardize con-

trol and monitoring interfaces so op-
erators know what's happening and
can appropriately respond. It's not
efficient to have a desktop full of PCs,
each controlling different devices.
These need to be replaced by a single
interface.

This interface should bring together
multiple control solutions into one
master environment. Control ap-
plications from multiple vendors are
then hosted directly within this main
control system. This allows a single
keyboard and mouse to control mul-
tiple third -party applications.

More important, specific control ap-
plications can be triggered by alarms
from an associated piece of broadcast
equipment. The operator is imme-
diately and automatically presented
with the appropriate toolset to ad-
dress that specific problem.

we promo it at NAB...

TWO 6 MHZ Live ShOtS
one 12 MHZ Channel

laualihnie ifotull

Don't just replace - upgrade to the best!
Easy -to -use DPOMICIS

Superior warranty / service plans

BROADCAST MICROWAVE SERVICES, INC.

12367 Crosthwaite Circle
Poway, CA 92064 U.S.A.

www.bms-inc.com

Tel: +1-858-391-3050
Toll Free (U.S.): 800-669-9667
Fax: +1-858-391-3049
E-mail: dept100@bms-inc.com
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Taking control to an even higher
level, broadcasters can now also take
advantage of intelligent designs that
provide automated responses based
on the triggered alarm. This can be as

nel count is more than 50, the use of
traditional monitoring schemes is not
an effective way to accurately identify
and correct signal faults. There are
just too many channels for operators

Monitoring by exception is a method where ...
the control room operator is alerted only if certain

preset conditions are triggered.
simple as a text message telling opera-
tors what to do. Or, fully automated
responses, including adjustments, can
be triggered for times when a station
is unmanned.

Monitoring by exception
Perhaps even more radical is the

concept of monitoring by exception.
This style of operation was developed
in response to the increasing size of
playout systems.

In environments where the chan-

to keep track of. Asking operators to
see and control more doesn't work.

Expanding television control rooms
and operating centers to house wider
and higher monitor walls with ad-
ditional banks of computer monitors
isn't the solution either. Experience
shows that, beyond their attractive-
ness, large control rooms with displays
conveying images and data from hun-
dreds of TV signals typically lose their
effectiveness because operators have
difficulty assimilating all the informa-

tion. With so many visual elements to
monitor, they simply can't distinguish
faulty signals from valid ones.

Even when errors are detected and
acknowledged, the sheer complexity
of the signal paths and the large num-
ber of possible sources or errors can
result in embarrassing delays before a
valid signal can be restored.

Monitoring by exception is a meth-
od where the monitoring system
continuously monitors all video and
audio signals and the control room
operator is alerted only if certain
preset conditions are triggered. The
network operator can set up logical
alarm groupings, alarm filtering and
dynamic alarm profiling to define
preset alarm conditions that offer
maximum flexibility.

In essence, exception -based moni-
toring allows control room personnel
to focus their attention on signals that
require their input by filtering signals

Not your typical
automation system...

It's the architecture.

All automation processing, machine control,
and database management run on our own
real-time embedded hardware platform. And for
100% on-line redundancy, simply add one more.

You just can't compare!

201.651.9300 www.microfirst.com

TIC .wain,

Music ? Sound

The TEC Awards
Music and Sound Auction
October 3-16 on eBay!

Instruments, Audio Gear,
Memorabilia & More

www.hearnet.com/auction.html
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that are valid out of view. In addition,
this scheme provides detailed end -
to -end views of the signals that are in
error so rapid resolutions are more
likely.

While this concept is still relatively
new to broadcasting, it has been used
in areas as diverse as information
technology, database management
and business metrics, as well as in
various industrial and security appli-
cations. Although diverse in nature,
all these applications are similar in
that the amount of data that must be
monitored is large and that, in most
cases, only a relatively small subset of
elements will show errors or deviance
from set thresholds at any one time.

In a large -volume broadcast playout
environment, this method has been
proven to reduce the mean time to
repair and assist in catching prob-
lems that would be missed using the
traditional method of human visual
monitoring.

Taken together, these new develop-
ments in control and monitoring can
bring a much higher level of intelli-
gence to the television station control
system. Perhaps just as important, the
technology brings real financial ben-
efits to broadcasters as they further
expand the number of channels their
staffs must handle. BE

Francois Gourvil is product manager of
monitoring, control and new media, and
Marcel Setiawan is proposal and project
manager for Miranda Technologies.
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The Unique
Azden 1000
Integrated
UHF

Receiver
Whether you use the Anton -Bauer

Gold Mount, a V -Mount battery,

or have a Panasonic or Ikegami

camera which takes a "slot -in"

receiver, there's an Azden 1000

that's been designed specifically

for your use, giving you maximum

performance with no additional

batteries needed. Using the latest

production techniques and the

highest quality components. we've

made a bullet-proof receiver which

is ideal for broadcast cameras.

Gold Mount
100OURX/AB

100OURX-Si
"Slot -In"

lox "V" Mount
1000UDX/VM

Features include:
 121 UHF channels (723-735MHz) user -selectable, with LCD readout

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

 Proprietary DLC (Diversity Logic Control) circuitry for reduced dropouts
 State-of-the-art dielectric filters throughout, for improved image rejection and

superior diversity isolation  High 5th order filters for improved S/N ratio
 Multi -function LCD shows channel number and frequency, battery info,

AF level, and diversity operation  Ultra small, lightweight, switchable,

Earpho le -out w/level control

Bodypack transmitter (1000BT) with
reduced current -drain for improved battery

life, is available with Azden EX -50311,
Sony ECM -44H.

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

JAZDEN
P.O. Box 10. Franklin Square. NY 11010  (516) 328-7500  FAX: (516) 328-7506

E -Mail: azdenus@azdencorp.com Web site: www.azdencorp.com
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The state-of-the-art control room employs a gic L 9000
K Series SuperAnalogue console, custom Griffin loudspeakers and a Pro ToolsIND
mix system. Photos courtesy George Roos Photography.
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herber
HOPStudios:

BY SUSAN ANDERSON

Three years ago, Scott Barber and
Mark Salamone were looking
for a place to open The Barber
Shop Studios, their recording

and production facility. Location was
important to them. Salamone wanted
the studio to be located in a church,
for the sound quality and vibe that
churches offer. Barber was looking
for a facility near a lake, which he felt
would provide a relaxing and creative
environment for recording artists.

In addition, they didn't want to go

Their goal was to
provide New York City

service and style in a
country setting.

into Manhattan, where it's crowded
and space is at a premium. Their goal
was to provide New York City service
and style in a country setting.

After just three weeks, their search
was over. They found an unoccupied
stone church on the shore of Lake Ho-
patcong in New Jersey, just 45 min-
utes outside of New York City. Built
in 1911, the church has undergone
several changes. It first served as the
town's church for 60 years, until the
local congregation outgrew its size.

Next, it became a dinner theater,
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The worldwide standard°

For information contact Anton/Bauer
or any Anton/Bauer dealer
or distributor worldwide.

Anton/Bauer, Inc. 14 Progress Drive,
Shelton, Connecticut 06484 USA

(203) 929-1100  Fax (203) 925-4988
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where national entertainers such as
Rodney Dangerfield performed. And
finally, it was transformed into the
Lighthouse Disco, where bands such
as the Ramones, Cheap Trick and
Twisted Sister played.

The church's unique history ap-
pealed to Barber and Salamone, and
they were eager to continue its rich
renaissance.

Out with the old,
in with the new

But first, the building had to be ren-
ovated. Orchestrating the two-year
process was acoustic design engineer
Fran Manzella of Frances Manzella
Design. Manzella gutted the interior
down to the dirt floor and started
from scratch.
The toughest obstacle was water-

proofing. The walls in recording stu-
dios don't touch. So, in the case of
The Barber Shop Studios, there is
about a 4in gap between the stone and
the first wall. If water gets in there,
mold will start growing, and then
the entire facility would have to be
torn down. To overcome this, a giant
trench had to be dug and cemented,
and sump pumps were installed.

e
BTharber
SHOP Studios:

VTIITIVIRMITIME
Once that hurdle was overcome,

the rest of the renovation went
smoothly. Manzella integrated cut-
ting -edge equipment into the 100 -
year old building.

The first floor of the 6000sq ft facil-
ity boasts a reception area and lounge
with a 5.1 sound system and a plasma
screen TV. Also on the ground level
are the machine room and Pro Tools
1, a 5.1 digital audio suite. The suite is
built on a floating floor and features
an isolation booth, HD rig and Gen-
elec 8050A surround system.

The second floor includes a produc-
er's lounge and the A Room, which is
the main control room. Also built on
a floating floor, the A Room features a
72 -channel Solid State Logic XL 9000
K Series SuperAnalogue console, out-
fitted for surround sound mixing. The
console was selected because it gives
the studio the advantage it needed for
5.1/7.1 mixing, which is ideal for lay-
ing audio into a film. The room also
includes a Pro ToolsIHD mix system.
Barber and Salamone were eager to
integrate the analog console with the
digital Pro Tools in order to provide
"the best of both worlds."
A 52in flat screen rises up to the

Technology at work
SSL XL 9000 K Series SuperAnalogue console
Griffin custom 5.1 monitors
Mid- and near -field monitors:

Genelec 8050A
Tannoy AMS-12
Yamaha NS -10

Effects and plug -ins:
Eventide
Sony Oxford
Waves

Recorders:
HHB CDR 830 Plus CD recorder
Mark Spits -modified ATR with Dolby SR
Panasonic SV 3800 DAT recorder
Pro Tools
Studer A827 24 -track

Microphones (almost 100):
AKG

Audio Technica
Neumann
Royer
Sennheiser
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"They listened to what
we wanted, and brought

us what we needed."

Mike Simmons, Director of Engineedre I WMFE, ORLANDO, FL
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sales@delec.de
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The live room is built on a floating floor and features cathedral
ceilings optimized for the best possible sonic performance.

back of the board at the touch of a button, so users can
start mixing to a film and get the visual together. Other
equipment that the A Room employs includes custom
Griffin studio monitors and Griffin G2A 5.1 surrounds, as
well as new and vintage mics and outboard gear.

The second floor also houses three isolation booths and
a two-story live room. A live room was necessary in or-
der to create orchestral music for film and had to be large
enough to hold a 25 -piece orchestra. Like the Pro Tools 1
and A Room, the live room is built on a floating floor.
The third floor is home to Waffle Makers Productions.

Here, The Barber Shop offers artistic and creative develop-
ment, audio and video production, and product promotion.
Additional amenities include a full -service marina and Ital-
ian restaurant, so everything's in-house. Artists can enjoy a
fine meal and relax by the lake and then return to editingor
shooting a video.

Right on course
The Barber Shop Studios celebrated its grand opening

on June 3. It provides full -service analog and digital re-
cording and post -production, which includes 5.1 and 7.1
digital recording, editing, mixing and master services. An-
other renaissance of the 100 -year -old stone church is now
complete.

BE

Susan Anderson is managing editor for Broadcast Engineering
and Broadcast Engineering World magazines.

Design team
Fran Manzella, Francis Manzella Design
Jack Kennedy, wiring design
John Klett, wiring design
Pompton Mills, woodwork
Carroll Construction
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Synapse is not just another line of terminal equipment
It's a family of more than 100 products providing more functionality
per module, more HD modules, higher rack density, and unique
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modular broadcast system.
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MOVE TO CENTRALCASTING
ii.111
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BY CBC/RADIO-CANADA
BROADCAST ENGINEERING

GROUP

11111% BC/Radio-Canada is the national public television and radio
broadcaster for Canada, transmitting programming in English,

mir IF French and eight aboriginal languages to the country's 10 prov-
inces and three territories. During the last 30 years, Television de Radio -Cana-
da, the French television network of CBC/Radio-Canada, has employed auto-
mation systems to take advantage of the efficiencies they afford.

Television de Radio -Canada has expanded its television automation opera-
tions twice during this period to keep up with reconfigurations of the network.
In 2004, as the network continued to evolve and serve the country's diverse
French population, the television operation moved to centralize ingest, storage
and transmission in Montreal and revamp its facility. Getting there has been
an interesting journey.

Photo: The main network transmission control room at CBC/Radio-Canada is the
hub for the centralcasting of content to be distributed to CBC-owned and operated
stations and local affiliates spread across Canada. The group moved toward cen-
tralization in 2000 with the assistance of Encoda Systems, now Harris.
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The road
to centralcasting

In 1975, CBC/Radio-
Canada installed two three-

channel automation systems from
Ampex. The three original French
channels were for the local Montreal
transmitter and French Satellite Net-
works 1 and 2; the latter two covered
the Eastern and Western Canadian
provinces. The second system fed the
local English transmitter and one sat-
ellite network.

At that time, CBC/Radio-Canada
was one of the largest broadcasters in

The group saw its
first tangible sign of

centralcasting's
benefits: an increase

in efficiency,

the world in terms of area covered and
had a mandate to provide the country
with local transmission in all towns
and cities with populations of more
than 500. This was, of course, the an-
tithesis of centralcasting. Content was
distributed to regions, each with its
own master control and the ability to
do local production insertions.

In the mid -1990s, CBC/Radio-
Canada opted for an automation sys-
tem that would give greater flexibil-
ity and reliability from Montreal. In
1997, the Ampex system was replaced
by Version 1 of Drake Automation's
multi -channel automation system (D-
MAS). That rough period of integra-
tion of a fairly young system provided
many challenges, but with help from
Drake's implementation team and the
Acura Technology Group (which was
Drake's local distributor at the time),
the system was configured to meet
the network's needs. This model re-
mained in place until 2000 when the
group decided to reconfigure the net-
works to broadcast all Western Cana-
da's programming from Montreal via
a centralcasting model.

CBC/Radio-Canada
TURNS TO CENTRALCASTING

After various channel shuffles, in-
cluding the transfer of English servic-
es to a centralized system in Toronto,
the D-MAS A7500 (Version 2) system
controlled eight on -air channels: the
three original French channels, ARTV
(a 24 -hour art and entertainment
channel) and four channels for West-
ern Canada delay. With this change,
the group saw its first tangible sign of
centralcasting's benefits: an increase
in efficiency.

Then in 2002, the broadcaster de-
cided it was time to fully centralize
its programming and provide room
for future expansion. A facility was
built in Montreal to serve the entire
country.

This new operation officially went
online in December 2004, combining
master control, ingest and playout in
a single facility. The group found that
18 master control and on -air booth
operators were able to handle the
many scheduling tasks that had pre-
viously required 31 operators. There
was no question that this was a far
more efficient operating model.

More than familiar with the pro-
cess of centralizing its facilities,
CBC/Radio-Canada decided the time
had come to find an automation sys-
tem that would sustain the group for
more than six years and have the ca-
pacity for at least 20 channels. In this
upgrade, the broadcaster wanted a
system that would offer further oper-
ating cost efficiencies as it continued
to expand the automation of live and
recorded programming on multiple
channels. The group also needed con-
tinued integration with corporate
traffic and advertising sales automa-
tion protocols as it aired programs
and spots across the network and lo-
cally in each region. The group also
wanted a solution that would provide
HD transmission capability in the
near future.
After looking at the difference in

price and the man hours required
to upgrade the existing automation
system or to install a new system, the
group decided to stay with Encoda
Systems (which had purchased Drake

and is now part of Harris). The tran-
sition to Version 3 of the system (now
called the D -Series by Harris) proved
to be much smoother than the previ-
ous migrations from the Ampex sys-
tem to D-MAS Versions 1 and 2.

The first step was to migrate the ful-
ly playlist-driven channels to Version
3 software, then gradually migrate the
live channels (i.e., local antenna and
network channels) to the new system.
In order to expand the channel count,
Encoda took the ingest function out
of the A7500 and added the A6800, a
complete and separate ingest system.
This left the A7500 as the dedicated
playout automation system.

CBC/Radio-Canada is now operat-
ing a solid centralcasting operation,
and the benefits can be seen in two
areas: the increase in channel ca-
pacity and the need for only minor
staffing additions. The network has
expanded to 15 on -air channels,

The broadcater uses Harris automat on
computers (shown above). Content that
is redistributed to regional local trans-
mitters across the country contains lo-
cal regional branding, logos and crawls,
which are inserted from branding sis-
terns in Montreal.

including two new HD channels
for Montreal and Toronto and in-
tegrated master control operations
with the ingest functions. Even with
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this increase, the group
believes the staffing level

will be minimally impacted
as it expands to more then 20

channels in the future.

How centralcasting
works for content

In describing how the centralcast-
ing model is most effective, let us
look at the transmission of local
news. Original content for the early
evening new programs is produced
by regional stations and fed back
live to Montreal via CBC/Radio-
Canada's proprietary satellite chan-
nels (with the exception of Quebec
City, Moncton and Ottawa, which use
land -based fiber lines). Local brand-
ing and interstitials are inserted in
Montreal, and then programming is
redistributed to regional local trans-
mitters across the country.

The A6800 and A7500 shown here are
part of the Harris D -Series automation
system. The A7500 manages the inser-
tion and playout of interstitial events,
such as local commercials and CBC/
Radio -Canada promos.

CBC/Radio-Canada
TURNS TO CENTRALCASTING

Equipment
List
Grass Valley:

256x256 router
M2100 switcher

Harris D -Series V3
ImageStore 2
Miranda Kaleido processor
Omneon server
Softel Swift TX
Sony:

HDCAM
IMX

Vertigo CG and XMedia Server

Regional promos and commercials
are recorded on tape on any of six
Sony VTRs prior to ingest. The tape
is reviewed for quality and then digi-
tized on the Omneon server via the
A6800 ingest system. The insertion
of all interstitial events, such as local
commercials and CBC/Radio-Canada
promos, are then managed by playl-
ists residing on the A7500 system.

Local regional branding, logos and
crawls are added using an image Store
and Vertigo CG per channel via sec-
ondary event fields in each scheduled
event. Once programming is aired, the
system produces confirmation logs
that are fed back to the broadcaster's
proprietary traffic system.

The D -Series V3 automation sys-
tem interfaces with an assortment of
38 Omneon server channels (for on-

air and N+1 playout, confidence and
utility), four Sony IMX SDI playout
VTRs, six Sony IMX SDI ingest VTRs,
two Sony HDCAM playout VTRs, 15
branding systems (ImageStore 2 and
Vertigo CG), 15 channels of a Softel
closed -captioning system, 32 virtual
UMDs via Miranda Kaleido pro-
cessors, and a Grass Valley 256x256
router and M2100 switcher. Later this
year, the group plans to add a new
HD server to feed the present two HD
channels, as well as to provide capac-
ity for future HD channels.
Within the same broadcast center,

CBC/Radio-Canada also produces
multiple live information and vari-

ety shows, as well as two daily news-
casts and top -of -the -hour headline
updates. This programming is fed to
the regions with local commercials
inserted. The approach is similar to
that used for newscasts but with all
content transmission originating in
Montreal. The physical facility also
houses production and broadcast
studios for RDI, the French 24 -hour
news channel.

CBC/Radio-Canada chose its model
for centralcasting after consideration
of various scenarios. Due to the live-

to -air nature of the news and variety
operations, the group did not want to
go with a store -and -forward model.

The advantages
of centralcasting
The move to centralisation has giv-

en CBC/Radio-Canada operations a

Local branding and

interstitials are inserted

in Montreal, and

then programming is
redistributed to regional
local transmitters across

the country.

true schedule -driven centralized -
but flexible - presentation operation
that allows for synchronous regional
breakaways. It is now better able to
support multiple time zones from
Newfoundland in the east to British
Columbia in the west.

Through centralcasting, the group
also improved broadcast quality and
consistency across the various chan-
nels, as well as the capacity to apply
uniform, high-level branding to CBC/
Radio -Canada's national program-
ming, while still allowing local brand-
ing initiatives. BE

The CBC/Radio-Canada broadcast engi-
neering group in Montreal works to bring
diverse regional and cultural perspective
into the daily lives of Canadians.
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ENG central
receive antennas
BY GEORGE MAIER

Regardless of what they are
used for, antennas have a
tendency to remain in place

while the equipment at the other end
of the transmission line changes sev-
eral times over the life of the antenna.
This has certainly been true in broad-
cast ENG, where the 2GHz relocation
and the change to digital have sud-
denly put the spotlight on central re-
ceive antennas and their control sys-
tems, neither of which have changed
substantially in the last decade.

While they continue to provide ser-
vice in today's analog environment,
the digital ENG environment of to-
morrow is a new paradigm, with new
rules. A surprising number of ENG
receive sites have been in service for
decades with the same antenna and
LNA and have performed satisfacto-
rily with occasional maintenance. De-
pending on their age and configura-
tion, some of these existing antennas
will require replacement, while others
can, and will, be upgraded. With the
first installation of new equipment
about to begin, there is a fair amount

of excitement about the new solutions
that ENG antenna and controller up-
grades and replacements will bring to
broadcasters.

LNAs have improved
Beginning in 1999, when the first

COFDM systems were being placed
in service, a new set of operational
problems began to unfold. When the
AGC was peaked, the signal occasion-
ally disappeared and a strong AGC
was not always a predictor of good
signal quality. These problems were
traced to a need for new digital signal
metrics and better LNAs.
A strong digital signal can cause a

cascading set of problems, beginning
with LNA overload. An analog signal

the demodulator's ability to correct
them, which will cause decoding fail-
ure (e.g., fade to black). To an expe-
rienced analog ENG operator, it is

completely counter -intuitive to think
that a lower signal level will produce
better results, which is exactly the case
in this instance.
To combat this, newer LNAs have

much higher third order intercept
points (IP3) that raise the compres-
sion point to extremely high input lev-
els. RadioWaves, for example, offers a
2GHz LNA with an IP3 of +37dBm.

With LNA linearity greatly improved,
LNA gain control is the next issue -
and another tool in avoiding overload.
An ENG central receiver normally
includes its own AGC system; how-

The digital ENG environment of tomorrow is

a new paradigm, with new rules.
may survive some amount of com-
pression, but a digital signal cannot.
In spite of robust error correction
in COFDM systems, nonlinear am-
plifiers can cause bit errors beyond

Movie consumption by technology in 2005
rcent of 1117 Americans polled own a DVD recorder
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Source: !mils -Insight wwwipsosensight coo'

ever its effect is limited to the dynamic
range of the receiver. Even though the
LNA performance may be improved,
too strong an incoming signal may still
overload the receiver front end, unless
some method of gain reduction can be
easily accessed and adjusted.

Some real -world examples include
NSI, which now offers its LNA with a
continuously variable attenuator, and
RadioWaves, which has an LNA that
activates or deactivates amplifier stag-
es in 5dB increments. Both MRC and
Nucomm central receivers provide an
AGC output voltage that may be used
by the antenna controller to automate
the gain adjustment process.

New filters and switching
make the difference

The Nextel relocation philosophy
is to have everyone in a given market
upgrade or replace their equipment
to meet the new 12MHz channel
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requirements and begin operation
on the old band plan: "narrowed in
place?' During this phase, stations
have an opportunity to check out
their new gear on familiar turf with
regard to frequencies. At some pre-
determined time, all stations in that
market will change to the new band
plan. The success of this phase is de-
pendant on being able to switch in
the correct filter combinations at the
right time and keep them that way.

Most ENG antennas have a band
filter or channel filter in front of the
LNA to avoid out of band or adjacent
channel interference. These will have
to be replaced to meet the new plan;
however, the existing band and chan-
nel filter capability must remain avail-
able until the changeover takes place.
In addition, new PCS and AWS band
stop filters must be added to further

central receivers and their associ-
ated digital demodulation equipment
require considerably more control
sophistication than previous genera-
tions. In addition to supporting tra-
ditional functions, like panning, azi-
muth presets, receiver frequency and
LNA functions, the new breed of con-
troller must also support additional
filter and LNA switching, digital di-
agnostics, decoder control and digital
signal acquisition tools.

Several companies have given con-
siderable thought to the myriad of
combinations and permutations that
must be accommodated to support
customers who will mix and match
antennas and receivers to suit their
individual needs. Some microwave
vendors have stayed with parallel
control for basic receiver functions to
remain backwards compatible with

The biggest changes are in digital signal
acquisition and quality monitoring.

attenuate strong signals in adjacent
bands that may be present at ENG
sites as Nextel and others move into
their new spectrum.

If the antenna is not being com-
pletely replaced, antenna vendors
agree that it is more cost-effective to
replace the entire feed, including fil-
ters, LNA and switches, rather than
replace individual components while
strapped to a tower leg. This assures
that a complete, factory -tested subas-
sembly will be put into service from
the beginning.
With the improvement in LNA and

receiver dynamics, channel filters may
or may not continue to be used as
much in the future. Given the com-
plexity of switching multiple sets of
channel filters, and given the improved
signal handling capability of LNAs, it
may be worth considering standard
bandpass filters at the antenna, with
switched accessory channel filters in
the same rack as the receiver.

Solving many problems
New and updated ENG antennas,

older controllers, while moving to
a serial interface for new digital de-
modulation equipment. Others fea-
ture a full serial interface but offer a
parallel conversion option if required.
This is one area that all station engi-
neers should research carefully before
the quote process gets underway.

The biggest changes are in digital
signal acquisition and quality moni-
toring. As discussed earlier, the ad-
vent of COFDM brought with it a
new set of problems with respect to
aligning a D-ENG path for best video
performance. Improvements in LNA
and receiver technology do help, but
are pieces of a larger puzzle.

Some microwave vendors have all
developed their own unique set of
digital signal metrics that can be dis-
played on ENG control screens. These
metrics may include individual read-
outs of AGC, BER (pre- and post-Vit-
erbi), MER and recovered SNR, plus a
composite quality monitor that com-
bines some or all of the individual
metrics. Early users complained that
the initial display implementations

reacted too slowly to changing path
conditions, but recent releases have
solved the issues by using more real
time information versus processed
information.

In addition, several new tools have
been added to augment the real time
metrics. One is a spectrum analyzer
display that monitors the ENG re-
ceiver, and the other is a histogram
that provides a visual trend line with
variable persistence.

Nucomm has integrated a spec-
trum analyzer display into its central
receiver to allow a savvy operator to
see the 2GHz band conditions as they
exist on channel, as well as above and
below the desired channel. MRC has
announced a display option with sim-
ilar capability in conjunction with the
Troll Systems controller. Once a shot
is set up, the spectrum can be con-
stantly monitored to make sure that it
stays clean as air -time approaches.

MRC's new histogram display pro-
vides a visual method of monitoring
link confidence in an easy -to -inter-
pret graph that combines multiple
metrics on a weighted basis. The his-
togram sampling time can be easily
adjusted to suit varying conditions.

For example, a 1 -second refresh
rate gives a news director the ability
to see rapidly changing trends on an
ENG path just before or during air-
time. A longer sampling time can be
used to provide insight into long-
term trends for extended remotes.
As time goes on, we can expect to
see more developments in the way of
digital tools.

When you are ready to gather quotes
for your upgrades, it is clear that a
greatly improved antenna system will
be one of benefits of the 2GHz relo-
cation process. Regardless of what you
did in the past, it would wise to look
at all of the new antennas, control-
lers, digital tools and interface options
carefully before making a choice. Who
knows how long these central receive
antennas will have to function? BE

George Maier is the founder of Orion
Broadcast Solutions.
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C -BAND: 400W
X -BAND: 400W
Ku -BAND: 400W

DBS-BAND: 270W
DUAL C -/Ku -BAND: 400W

Where the "A" stands for

advantage

Features Include:
 Reduced Chassis Depth
 Output RF Power Hold

 Easily Accessible Diagnostic Port
 Programmable Alarms

 Event And Maintenance Logs
 Ethernet Interface

 Field Replaceable Modules For
Unsurpassed Serviceability

 Closed -Loop Forced Air Cooling
 Typical Phase Noise 12 dB Below IESS-308

 Control Dial For Easy Set -Up And Adjustment

MT3200A sets new standards for the next generation of High Power TWT Amplifiers.
Based upon our proven field history of the MT3200, and the combination of

both MCL and MITEQ's commitment to quality, reliability and service,
it too is backed by an unprecedented 3 -Year Warranty,

which includes the traveling wave tube.

For additional information or technical assistance.
please contact MCL's Sales Team.

501 S. Wood reek Road, Bolingbrook, IL 60440-4999
(630) 759-9500 FAX: (630) 759-5018

sales@mcl.com
www.mcl.com



BY JIM STARZYNSKI

Maintaining the accuracy of
the original acoustic energy
is critical to the recording

and transmitting of audio signals. As
this energy is transformed electrically
and sampled digitally, the goal is to
maintain the integrity and exactness
of the audio in all of the forms it may
take as it moves within a modern TV
infrastructure.

Passive or active, analog or digital,
today's audio devices all have a finite
capability to handle the maximum
amplitude of the audio signal. If this
capacity is exceeded, the resulting au-
dio - due to a failure of the electron-
ics, current limitations of the circuit
or exhaustion of available bits - will
not match the original audio and will
be distorted.

Establishing and maintaining the
proper relationship of the signal am-
plitude to the minimum and maxi-
mum capabilities of the equipment
and storage medium in every step of
the signal chain is essential for qual-
ity audio. Maintaining accurate levels

during A -to -D conversions and always
tracking perceived loudness (and how
it is affected by level changes) must
be done to safeguard signal accuracy.
Identifying the critical steps in the
signal chain and employing proper
signal measurement practices to mix
and distribute program audio is key.
Problems can arise when analog signals
are used in a digital plant if the differ-
ences in level characteristic and scaling
are misunderstood and enough care
isn't taken to the process of handling
both types of audio signals.

To master the challenges of today's
hybrid analog-digital world, let's re-
view the terms and explore the practic-
es that are fundamental to maintaining
a modern TV facility's audio.

The reference level establishes a
nominal amount of signal at an un-
derstood calibration point that is well
above the noise floor of the signal and
well below the overload point. This is
the comfort zone. This level and the
amplitude just below is where the
majority of the audio signal should be

mixed, transmitted or recorded.
The area above the reference level

but below the maximum amplitude
or overload level is referred to as head-
room and is needed to maintain undis-
torted recording or transmission of the
fast peaks of the audio material.
The entire area from the noise floor

to the recording or transmission over-
load level encompasses the dynamic
range of the medium or electronics.
Dynamic range is measured as a ratio
in dB, and its span varies from system
to system.

Measuring analog
Contemporary analog voltage mea-

surement levels are in dBu. dBu is used
when an audio voltage is connected to
another circuit that does not reduce
the voltage of the original signal.
These bridging circuits are the op-
posite of older matching circuits that
required a signal to be loaded down
by the destination devices for proper
level. Matching circuitry was given up
for the most part in the '70s and '80s,
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Noise Reference
floor level

-82dBu

1

Headroom
area

+4dBu +5dBu to +23dBu

Dynamic range

1
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Maximum
output
level

+24dBu

1

Figure 1.The typical levels in analog voltage
measurement

giving way to the simplicity of bridging
circuits that have low source imped-
ances around 60n or less and high load
impedances that are typically 10,00011
or more. Maintaining a ratio 10 times
or higher of load impedance to source
impedance bridges and does not load
down the circuit.

dBu represents the level compared
with 0.775 volt RMS with an unloaded,
open circuit source. (The "u" in dBu
stands for unloaded or unterminate. It
is a voltage that is not related to power
by an impedance.)

dBm represents the power level
compared with 1mW. This is a level
compared to 0.775 volt RMS across a
60011 load impedance.

Analog operating levels and
the the VU meter

A typical noise floor measurement for
a studio analog mixing console with a
single channel routed to program out
is about -82dBu or 86dB below the
+4dBu operating level. We frequently
use OVU on the meter scale to actually
mean +4dBu. (See Figure 1.)

John Woram's "Recording Studio
Handbook" explains this as "A carry-
over from the earlier days when
meter construction was difficult and
additional resistance was necessary
for accuracy. This resistance loaded
down the meter by 4dBm and there-
fore OVU was actually +4dBm. Rather
than redefine the zero reference level,
it was considered expedient to leave
OdBm at lmw across 600f1, with the
understanding that 4dBm above this
value would correspond to a zero
meter reading."

Many modern VU meters are adjust-
able but may read OVU with a signal of
+4dBu applied.

Broadcasters still
use this convention
today for analog
circuits, including
mixing consoles,
distribution amps
and many signals
that interface with
telephone company
circuitry, even as

carriers move from analog to digital.
Analog inputs connecting to digital
multiplexing devices frequently oper-
ate with a +4dBu reference level.

This audio signal, combined with
video, feeds an encoder with A -D
conversion, establishing an audio -

video digital bitstream for carriage
to the destination. This type of signal
path is frequently used for studio -to-

transmitter links as land -based fiber
continues to be chosen over microwave
for getting the studio's signal to the
transmitter site.

Headroom's at the top
Headroom, as mentioned earlier, is

defined as the amount of signal han-
dling capacity above the reference level
but below the specified level that causes
overload distortion of the equipment
or medium. Frequently, 20dB of
available headroom is desirable for all
equipment or storage media to handle

the fast peaks an operator could not
be expected to control. This provides
a safety margin before the onset of
distortion. Therefore, the maximum
output level of a piece of broadcast
gear using this example is +24dBu. (+4
= operating level plus an additional
20dB). Frequently, broadcast analog
circuits have a greater margin and ex-
ceed this example by several dB.

Carrying over to digital
It's easy to understand a correlation

of the analog signal level to the digital
signal level by going number -by-

number or level -by -level. See Figure
2 for a typical audio plant with a
-20dBFS operating level calibrated to
+4dBu analog.

Decibel full-scale (dBFS) is a unit of
measure for the amplitude of digital
audio signals. It is critical to understand
that though digital and analog signals
have similarities, their characteristics
differ significantly. OdBFS occurs when
all the binary digits (bits) making up the
digital signal are on, or read as is and
not Os in computer talk.
All of the bits available to make up

the signal have been used at this finite
point and no additional headroom
exists. Trying to increase the level
simply doesn't work and causes im-
mediate distortion.

Analog
signal = VU
level scale

Digital
= signal

level

-7dBu -11VU -31dBFS

-3dBu 7VU -27dBFS

OdBu -4VU -24dBFS

+4dBu OVU -20dBFS

+8dBu

+12dBu

+4VU

+8VU

-16dBFS

-12dBFS

+l6dBu

+20dBu

+12V U

+16VU

-8dBFS

-4dBES

+24dBu +20VU OdBFS

*-Typical dialnorm level

<- Reference level

<- Overload point

Figure 2. Analog operating levels and their relationship to the VU meter
and digital signal levels
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ADC's Pro Patch -video panels
have long been recognized as the leader in
video patching. Panels are available in a

wice variety of configurations for rack
sires, jack types, and color options. The PPI
series panels are the ideal choice for
demanding professional environments:

performanceBY DESIGN
High -Performance Products

for Digital Broadcasting

 Durable welded -steel frames prevent
bent, cracked and broken ears

 Widest variety of jack types available
including standard, midsize,
and MUSA standard

 Exclusive snap -over designations
keep cards and windows in place and
make changes easier

 Durable molded ABS inserts prevent
stripped screws and cracked inserts

Whether it's copper or fiber, ADC's
audio, video and data products are built
to provide unmatched performance and
reliability, and all ADC products are
backed by outstanding pre/post-sale engi-
neering support as well as the industry's
best warranty.

Contact us today and find out why ADC
means "performance by design."

2x32 Midsize PPI Series Super Video Jack Panel

Call today for fast delivery!

For a free copy of ADC's 13th edition broadcast product catalog,
call 1.800.366.3891 ext. 20000. Or visit adc.com/broadcast.
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u k he digital scale readsk\' in negative numbers with

louder, higher amplitude
signals moving from a
negative number closer
to zero. This may be both
confusing and helpful.
However, if you think
about the concept of a
signal's headroom and
apply a digital level read-
ing to it, you can instantly
determine the amount of
headroom that's available
for your measured digital
signal. In fact, you are
creating it. An example
would be a digital level
signal of -20dBFS. It has
20dB of headroom be-
cause digital overload oc-
curs at OdBFS, a signal
20db louder than -20dBFS
and so on for -18dBFS,
-16dBFS, -12dBFS, etc.

Another major difference
that should be noted is at
the point of digital signal overload at
the OdBFS level. Should an analog signal
reach its maximum amplitude capacity
(as illustrated in Figure 3), distortion
will creep into the signal, most likely at
a gradual and perhaps indistinguishable
rate, until the distortion is audible after
initial overload is reached and then
exceeded. This process is different and
more forgiving to the ear than reaching
digital overload at OdBFS.

When an unprocessed digital signal
clips at this level, distortion is immedi-
ately apparent. Based on the 1kHz tone
used in Figure 3, we can see an imme-
diate distortion of the waveform that
produced severe ringing of the audible
signal. As we raised the digital signal in
our tests even higher, it began to oscillate
erratically as the circuit continued to fail.
This may have been due to the specific
characteristics of our digital workstation
trying to operate at this level.

Digital signal processing circuitry
may include analog saturation model-
ing, which is a form of processing that
simulates the familiar analog clipping
sound and is intended as a safeguard

Figure 3:Top to bottom:
1. Original 1kHz source tone at 20dBFS/+4dBu reference
level.

2. Same tone running through analog equipment attempting
a gain increase 3dBu over the clipping point. Notice minor
flattening of the waveform.
3. Same tone running through analog equipment attempt-
ing a gain increase of 6dBu over the clipping point. Notice
more severe flattening of the waveform
4. Same tone running through digital equipment attempt-
ing a gain increase of 3dBu over the clipping point. Notice
more severe flattening of the waveform than the analog
signal at this level
5. Same tone running through digital equipment attempting
a gain increase of 6dBu over the clipping point. Notice more
severe flattening of the waveform.
Please note: These waveforms are intended for illustration
purposes only.

against ruinous digital clipping.
Although it varies from facility to

facility, it's helpful to use digital scales
when mixing and recording digi-
tal signals. This practice introduces
and constantly reminds the engineer
of a different digital - not analog
- measurement standard and the dif-
ferent digital signal characteristic that
accompanies it.

Just as critical as the digital scale is the
proper meter that can quickly react to
peaks and alert the operator to where
the signal is in relation to OdBFS. (See
Figure 4 on page 68.)

U.S. broadcasters may
typically use a digital refer-
ence level of -20dBFS as a
plant standard and direct
carryover from an analog
reference level of +4dBu.
This is a continuation of
providing 20dB of head-
room for the circuit with the reference
20dB below the system maximum
as stated in SMPTE Recommended
Practice -155-1997.

However, this may vary from facility

MANAGING

LEVELS

to facility and especially so
from country to country.
European EBU Technical
Recommendation R68-
2000 states that an align-
ment level of -18dBFS is to
be used for reference, a level
18dB below the maximum
possible coding level.

Using reference tones fa-
cilitates the accurate tran-
sition from one standard
to another. This practice
enables setup of standard
house levels and head-
room in a plant - no
matter what the origin
of the signal or where the
facility receiving the signal
may be.

Most important is
calibration all the way
through the signal chain
and the need to adhere to
the identified reference,
headroom and overload
points and their indica-

tors. Remember, the brick wall hap-
pens at OdBFS no matter what, and
distortion isn't pretty.

Enter DTV, DVD
and Dolby Digital

Understanding dialog normalization
(dialnorm) and how it works is criti-
cal for completing an explanation of
digital audio levels in today's world of
DTV and DVD.

Dialnorm is one of 29 metadata
parameters that are part of the Dolby
Digital bit stream required for all ATSC
DTV streams and worldwide DVD au-

1:13Dalby pi 4ff 4 7 0 0 0 =
mom d

Dolby Digital's LM -100 loudness meter mea-
sures subjective loudness of dialog within
programs.

dio. Dolby AC -3 is the term identifying
the codec for this technology.

Metadata is steering information that
is encoded with the audio when it's bit-

reduced by Dolby Digital. Metadata
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essential data that controls
a home decoder to do many
things, such as turn on the
proper number of channels
(e.g., 5.1 or two -channel), let
the consumer pick a dynamic
range from choices provided
by the show's producer (e.g.,
wide, normal or narrow) and,
for dialnorm, automatically
adjust the perceived loudness
from show to show, commer-
cial to show and so on.

Using a device, such as Dol-
by LM -100 loudness meter,
show audio is measured and
dialnorm readings are cre-
ated using the LEQ-A audio
measurement practice that's
part of Dolby's Dialog Intelligence.
This provides a long-term A -weighted
summation in real-time, yielding a
figure for the perceived loudness of
the audio within minutes. This practice
(in conjunction with the proper and
complete distribution of the metadata)
has the capability to maintain the same
perceived loudness for all show, com-
mercial and promotional audio during
all parts of a station's DTV broadcast
day. Dialnorm is intended to eliminate
the NTSC issue of inconsistent loudness
during broadcasts.

How it works: The audio engineer

Peak marker
at -5dBFS

Reference level
indicated at -18dBFS

(Note: diamond marker
and color change)

True peak
dBFS

0

10

-20

30

40

50

-70

43jital overload

Headroom area

(Light gray bar
indicates presence
of a consistent
signal over the
reerence level)

Noise floor area

Figure 4: An audio signal as seen on a Tektronix
764 Digital Audio Monitor. Note the signal applied
is peaking well into the headroom, and channel 3
is peaking at OdBFS.

labels the program or commercial
audio with a measured numeric value
between -1 and -31 as indicated by an
LM -100. This figure is entered as part
of the overall metadata stream with a
Dolby 570 authoring tool and muxed
directly into the VANC of the HD -SDI
stream or into the Dolby E metadata
bit stream. Dolby E is used to pass
multichannel audio and metadata
through broadcast gear with limited
audio channel capacity.

DTV stations can pass this compat-
ible metadata to home decoders using
their Dolby 569 AC -3 encoders, set up

MANAGING

to receive the signal on their
external metadata input. The
audience's set -top boxes or
home theater receivers extract
the dialnorm metadata from
the Dolby Digital bit stream
transmitted from the station.

This information is used
to dynamically adjust the
perceived loudness for all
audio to the same -31 level no
matter the actual audio am-
plitude a show or commercial
may have. With dialnorm, no
limiting or compression is
used and the audio maintains
all of its dynamic range.

Moving from acoustic en-
ergy to electricity, analog to

digital, digital to dialnorm, the modern
mixing engineer has an arsenal of tools
and established practices. Proper set-
up, use of headroom and measurement
of perceived loudness all help toensure
the accuracy and consistency of the
audio from its origin to delivery. The
broadcaster's awareness and use of
these practices will ensure that today's
digital savvy home theater audiences
receive the extraordinary sonic experi-
ence they now demand. BE

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

Curious? Please visit our website: www.riedel.net
L_

THE ADVANCED
COMMUNCATIONS
PLATFORM *

*Decentralized master -less intercom
architecture, matrix size 1,024 x 1.024.
full summing, non -blocking, redundant
dual ring fiber optic network. AES3 audio.
intuitive configuration software

711IRIEDEL
The Communications People

*2 -channel intercom operation on standard XLR cables noise -free digital
audio quality, easy analog -style set-up Ind daisy -chaining Successfully
utilized at the 2004 Olympic Games and the 2005 Acadamy Awards

Riedel Communications Inc  3605 W Pacific Avenue  Burbank. CA 91505  USA  Phone. +1 818 563 4100  Fax: +1 818 563 4345  www nedel net
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StarCity Recording Company's 'A" room,
its surround mixing room, is outfitted with
a Solid State Logic 9000 K console, Quest-
ed 412 monitors soffitted into the walls
(five of them in surround fashion) and a
Stewart Microperf screen.

Audio
AND.video:

A true partnership

BY CARL CADDEN-JAMES

The more things change, the
more they stay the same.
Take the motion picture in-

dustry, for example. Years ago, some-
one working as a projectionist in a
high -quality cinema might be famil-
iar with the following scene: a bright,
steady lamp house; great optics; and a
large concave screen. The visual prod-
uct was gorgeous.

But the sound system ... yikes!
Amps with wax capacitors melting
from the heat of the glowing tubes
of the amp below it, speakers that
sounded like cardboard ... you get
the picture. It was the perfect recipe
for developing an imbalanced sense
of quality - exceptional visuals

70 broadcastengineering.com SEPTEMBER 2005



HFO Camera Cable Checker
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Audio
AND.video: A true partnership

supported by a disproportionately
lower standard of audio. That's a bit
of an overstatement perhaps, but it's
worth saying to make the point.

The HD viewing experience avail-
able from the networks and satellite
providers on today's great display
technology is jaw -dropping. It is ob-
vious that a tremendous amount of
care has gone into this consumer -lev-
el end product, as well as every step
along the way: acquisition, post, out -

The first step toward problems
within the audio realm starts at the
budgetary and strategic planning
stages of production and can carry
through to completion. These prob-
lems are compounded by the less than
perfect handling of project flow, asset
complexity and client interferences.

Department heads take note: When
it comes to audio, do not underes-
timate the importance of proper
project planning and project man-

line/quality benchmarks on a motion
picture benefit even the smallest proj-
ect. Installing regulating systems at a
time when things are simple provide
stable management structure as your
production house grows.

Proper equipment aids
results

When handling acquisition, whether
in the field, stage or studio, audio pro-
fessionals hand -select specific micro -

Left
surround

Left CD<

Front

Center

8cm
40-90cm

V

40cm

>CE) Right

20cm wider than at the front, max. 100cm

Viewed from above

Right
surround

Figure 1. Shown here is the Optimized Cardioid Triangle surround technique.

put and broadcast. But has the audio
component of these broadcasts kept
pace? Does it matter?

Audio integral to broadcast
quality

Helen Keller was once asked if she
could have either her sight or her
hearing restored, which would she
choose? Without skipping a beat, she
replied that she would want to hear.
Worth pondering, isn't it? The au-
dio portion of your broadcast is ar-
guably 50 percent of the experience.
In an effort to put forth an audio
presentation as quality -driven as its
aforementioned visual counterpart,
audio budgets on any HD (or SD, for
that matter) project should be com-
prehensive enough to include an ad-
equate completion time figure, the
right equipment, accurate acoustic
environments and, most importantly,
qualified engineering.

agement. In the line of fire of a com-
plex production, nothing can derail
your timetable and budget quicker
than the chaos of mismanagement.
Many ill-conceived, poorly managed
projects are saved only through the
heroic efforts of highly skilled audio

phones to successfully capture a par-
ticular instrument, voice or sound. A
deep mic closet is hugely beneficial.
Capturing audio in a live setting, as
for an HD concert broadcast, requires
an appropriate isolation of the instru-
ments through stage set-up, mic selec-

When it comes to audio, do not underestimate the

importance of proper project planning and

project management

professionals functioning much like
military Special Forces - against the
clock, no help from the chain of com-
mand and accomplishing mission ob-
jectives with only spit, duct tape and
chewing gum.

Now, not all productions are as com-
plex as, say, a motion picture, but the
same tight planning and managing
necessary for meeting budget/dead-

tion and mic placement. Signal chains
must be pristine; no extraneous noise
should be induced. The listening en-
vironments must be quiet enough to
hear the slightest hums, buzzes and
noise floors.

The February 2005 issue of Broad-
cast Engineering featured an article
titled "Monitoring Surround Sound
Audio for Broadcast," which focused
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Outstanding TV measurement performance is finally available
in a compact, portable package.
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Monitor
Video Quality

at the
Pixel Level

(IN REAL TIME)

K -WILL supplies a full line of high
quality test and monitoring equip-
ment that give broadcast engineers

a forensic view of the signal they're

putting out and the power to make

immediate adjustments.

Get reliable answers about the
quality of your feed. You'll see
differences in signal quality
immediately and be able to do
something about it.

Eliminate concerns about human
error, equipment malfunction and
system failure. Set thresholds and

receive alarms when video quality
deteriorates or signal is lost.

Broatatlfisnern;

Recommended by ITU Document J.144
The VP21H is a real time picture quality ana-
lyzer for standard and high definition. All
inputs are SDI or HD -SDI. It is a great product
for assessing video quality on a "before and
after basis" for example on encode / decode
systems. It was a Pick Hit product at
NAB2005. An analog version is also available.

The QuMax is a multi -module chassis that can
take up to 12 inputs of analog, SDI or HD -SDI.
It is ideal for automated quality control of on -air
signals or for a dubbing system, replacing the
human eye.

K -WILL Corporation
990 West 190th Street, Suite 555

Torrance, CA 90502
PH: (949) 553-9701

salesus@kwillcorporation.com
www.kwillcorporation.com

Audio
AND.

video: A true partnership
primarily on phase issues that arise
when down -mixing is performed
on a 5.1 mix (as is often the case in
the consumer environment). This
is an important consideration both
electronically (as in the interconnect
scheme) and with the placement of
the microphones. Phasing errors, at
times barely audible when monitor-
ing in surround, can become quite
apparent when folded down. It takes
trained critical listening skills to hear
subtle phase issues.

Additionally, industry standards ex-
ist with regard to microphone tech-
nique in surround acquisition. One
such example is the Optimized Car-
dioid Triangle surround technique,
a methodology for acquiring true
phase coherent surround field audio.
(See Figure 1 on page 72.)

Having the right tools in place to
perform down -mixing in adher-
ence to consumer -based standards is
important. For example, the Dolby
570 monitoring tool provides pre-
cise emulation of the Dolby decoded
consumer environment. With this
tool, all flavors of down -mixing are
accounted for, as well as the effects
of any compression profiles applied.
This can be extremely helpful.

When producer Jeff Glixman
worked on the surround remix of
the Allman Brother's "Live at the Fill -
more East" for Sony SACD release, he
used the original multi -track trans-
fers. Much care was taken to delay
times on the open mics - especially
the audience mics - so that under
down -mix duress, the best phasing
characteristics were achieved. Care
was also taken when using mono -to -
surround enhancement tools for the
same reasons.

End product dependent
on environment

\\ orking in a facility dedicated to
surround is a huge advantage. The
structure, room design and speaker
combination can provide a trust-
worthy acoustic environment. Prob-
lems present during track and mix
are revealed. When you have a com-

petent engineering staff paired with
the hardware and software you need
in order to work without restriction,
you are in an optimal situation. In this
environment, audio engineers are ca-
pable of producing the finest in audio
quality. They are able to "paint" with

.

Having the right tools is essentia to
creating a high -quality audio experi-
ence. StarCity's "B" room, its primary
lock to picture editing room, employs
a Dolby 564 reference decoder, Dolby
570 monitor, Dolby 569 digital audio en-
coder, Brainstorm Electronics timecode
distripalyzer and Eventide Orville digi-
tal effects processor.

this subtle shade or that stark color.
They can experiment, invent and
define. They can correct. There will
be no surprises when the mix leaves
their hands; the frequency spectrum
balance and mix proportions trans-
late well to any given consumer or
professional environment. And, most
importantly, they sound fun to listen
to because the mixes achieve the in-
tended sonic quality goals.

When you see incredible looking
content from your cable or satellite
provider, don't you want incredible
sound as well? The best that HD video
and HD surround sound has to offer,
combined, results in an unparalleled
experience. Audio matters as much as
video. Period. Do not settle for any-
thing less than the same super highly -
detailed level of quality in the audio
component of your productions as
you insist upon for your video. BE

Carl Cadden-James is vice president of
production and engineering for StarCity
Recording Company.
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Grass Valley's new

production platform
BY MICHAEL GROTTICELLI

Having to choose between multiple recording
formats has been the bane of broadcasters for
many years. This choice was often based on a

particular compression format and the resulting image
quality, as well as whether the scheme fit into a station's
existing infrastructure with the least amount of reconfigu-
ration and picture degradation.

While the elusive universal standard continues to be out
of reach, design engineers at Grass Valley have created a
solution: the Infinity production platform. The platform
allows a user to choose the removable recording media
and compression format that best suits his needs at the
moment.

Flexible storage
With Grass Valley's new Infinity series, consisting of a

camcorder and a digital media player, users can select the
storage medium based on the application. In the future,
an edit system and server will be introduced to support
the line. If this product catches on with broadcasters, the
limitations of a single recording format and compression
ratio will no longer be an obstacle.

Production crews can use a standard

laptop equipped with an external REV

drive, creating an HD preview station

in the field, with complete VTR

emulation.
This flexibility of Infinity allows a station to record to

an Iomega REV Pro disk one day and on solid-state flash
memory the next. An ENG crew covering a press confer-
ence might use both, recording the entire event on a REV
Pro disk while capturing a sound bite on pro -grade com-
pact flash memory that gets handed off to a team member
for immediate airing.

If the station wants to later cover the local college foot-
ball game in HD, at bit rates of 25Mb/s, 50Mb/s, 75Mb/s
or 100Mb/s, in either 720p or 1080i, the same equipment
can be used.

Camera basics
The basic Infinity cam-

era starts at $20,000
for an SD/HD ver-
sion that records on
four types of remov-
able media: REV Pro,
Fire Wire, USB and
compact flash. It con-
tains codecs for both
DV and JPEG2000. The
camera processes 1920x1080
HD images with 10 -bit, 4:2:2
sampling using JPEG2000.

While some cameras in-
clude FireWire connectivity,
typically you can't output a
full-res file directly from the
camcorder. Although some
cameras provide tapeless
storage, it's only in a single
format. Then, there's the issue
of having to standardize based
on one brand.

The Infinity camcorder includes a
color LCD monitor as well as SD audio
and HD/SDI video connectors for real-time
output. Also provided are Gigabit Ethernet and FireWire
connectors. MPEG compression is available as an option.

In addition to serving as a playback and storage device,
the Infinity digital media recorder (DMR) provides edit-
ing, file management and multichannel file distribution
features. The player uses the same media as the camcorder
and also provides full baseband video and IT connectivity.
While MPEG-2 playback is standard for the DMR, an op-
tional encoder is required to record the format.

The disk cartridges come with 35GB of storage capacity.
This provides about 45 minutes of 1080i HD at 75Mb/s
and more than two hours of 25Mb/s HDV. For a detailed
look into the disk cartridge's technology, see "Iomega's REV
Drive" in the July issue of Broadcast Engineering magazine.
The pro version of the cartridge will cost about $70. It's
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based on the existing
REV drive technology from
Iomega, but the professional disk pro-
vides increased bandwidth to support multistream opera-
tion. The disks are also attractive for archival applications.

Production applications
Using the DMR or the camcorder's internal REV Pro disk

drive, a station could record a 50Mb/s stream and simulta-
neously play out another stream. The player can also play
out material recorded onto standard REV disks, but that
material cannot be streamed and recoded at the same time.

Production crews can use a standard laptop equipped
with an external REV drive, creating an HD preview sta-
tion in the field, with complete VTR emulation. Grass Val-
ley also plans to offer free logging and trimming software
tools, either loaded onto every REV Pro disk or as a sepa-
rate application disk that can be loaded onto a PC.

Features
There are two versions of compact flash memory cards

that can be used for the Infinity camcorder, all made by
SanDisk. They include the Extreme -III, which comes in
sizes up to 9GB for high bit rate HD, and the Ultra -II in
sizes up to 8GB for SD and 25Mb/s to 50Mb/s for HD. This
form of recording is ideal in harsh weather conditions or
in applications where extreme vibration might affect im-

age acquisition. Currently, an Extreme -III card from
SanDisk costs about $350.

USB memory sticks are also compatible with the
Grass Valley Infinity camcorder and DMR. USB
sticks offer less storage capacity than CompactFlash,

thus less video record time.
The quickly emerging JPEG2000 compres-
sion scheme is designed to be scalable and
allows users to encode a file once and de-
code multiple resolutions for different dis-
tribution platforms. Unlike other tapeless
systems, which record both a low-res and
high-res HD image onto a disk or solid-

state memory card, the Infinity camcorder
records a single HD file and then, using JPEG2000

compression, decodes at least three lower resolu-
tion versions in real time. This conserves space

on the storage media.
Another advantage of JPEG2000 is its

ability to support the full raster 1920x1080
image, versus the common technique of

subsampling horizontal resolution, resulting
in 1440x1080 -size images being used prior to

compression.
In addition, because JPEG2000 is wavelet -based - as

opposed to the DCT scheme for MPEG-2 - there are
no blocking artifacts. Artifacts from JPEG2000 appear as a
blurring of the image, which Grass Valley says is more ac-
ceptable to the human eye. That can be a big benefit when
working with lower bit rate material. JPEG2000 also of-
fers true random access to every frame with synchronized
digital audio.

Accommodating change
In designing the camcorder and media player, which will

be available in early 2006, Grass Valley was careful not to
give users too much choice; otherwise, they'd need a mas-
ter's degree in computer programming to use them. With
this in mind, the company is anxious to get the camcorder
into users' hands.

Those that have previewed it have been suitably im-
pressed with the camera's flexibility and ability to evolve as
broadcasters' needs change. BE

Michael Grotticelli regularly reports on the professional video and
broadcast technology industries.
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Management
of chromatic
aberrations
BY LARRYTHORPE AND GORDON TUBBS

In the last article of this series,
optical aberrations that are in-
dependent of wavelength were

reviewed. In addition to these mono-
chromatic aberrations, there are a
variety of additional aberrations as-
sociated with colored light.
They are, in other words, wave-
length -dependent. They re-
sult from fundamental optical
properties that vary with wave-
length. All transparent materi-
als exhibit this phenomenon.
There are no exceptions.

Chromatic aberrations are
the nemesis of the HDTV lens
- especially in its small 2/3in
image format embodiment.
The real mischief ensues, how-
ever, when these chromatic ab-
errations are transformed into
wideband electronic signals in
the HDTV camera and traverse form for visibility) for selected RGB wavelengths
sophisticated digital processing
circuits. As mentioned in the
last article, the HD camera is a fixed
and disciplined system. There is not
much it can do if the lens is the cause

(a) Longitudinal chromatic aberration

Focal length dependent
upon wavelength

Magnification dependent
upon wavelength

lbl Lateral chromatic aberration

of mistimed RGB video signals, and
the many RGB digital processes then
have to contend with this stark reality:

Figure 1.The two chromatic aberrations (in exaggerated

The greatest HDTV
lens design challenge:
Chromatic aberrations

Different wavelengths of light
encounter a different index of
refraction within a given opti-
cal material. Nature was not
kind here. The refractive index
of all transparent media var-
ies with color wavelength. The
phenomenon is referred to as
dispersion. A single lens ele-
ment will accordingly form a
number of images - one for
each and every color present in
the light beam. These are tech-
nically described by two sepa-
rately defined, but physically
related, aberrations:

1) Longitudinal chromatic aberra-
tion - meaning different fo-
cus planes for each constituent
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HVS-380011S "2M/E HANABI"
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defocus
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Figure 2. The primary chromatic aberration, where
the chromatic lens is focused for the central green
portion of the spectrum, and the opposite ends of the
visible spectrum defocus differentially

Amount of
defocus

Visible spectrum -

Secondary spectrums

Correction allows
precise focus

at two wavelengths
(two crossovers)

Figure 3. The effect of a compensating doublet hav-

correction at two wavelengths.

color within the visible light
spectrum.

2) Lateral chromatic aberration -
the fact that the focal length of
colored light rays varies, causing
an associated variation in the
lateral magnification. This in
turn produces an effective mis-
registration between the con-
stituent colored images.

Figure 1 (on page 78) illustrates the
creation of these two chromatic aber-
rations in a simplistic form.

Longitudinal chromatic
aberration

When white light passes through a
lens element, the component wave-
lengths are refracted according to their
frequency. This will result in a different
focal plane for all of the different col-
ors throughout the visible spectrum.
Figure 1 illustrates this for three select-
ed RGB colors within this continuous
spectrum. For a subject point on the
central optical axis, the various colors
are also on that same axis, but different

wavelengths come into
focus at different points
along that axis. Typi-
cally, the refractive index
is greater for the shorter
blue wavelength. Conse-
quently, a single lens ele-
ment acts like a prism in a
sense and brings the blue
end of the spectrum to a
focus nearest to the lens.

Longitudinal aberration
is, in essence, a tracking
error. When the lens is fo-
cused for the green wave-
length, the blue and red
ends of the visible light
spectrum become defo-
cused as a result of this
aberration. (See Figure
2.) This causes blurring
on associated color details
in the scene and a loss of
sharpness in sharp lumi-
nance transitions. If the
green ray is focused on
the camera image sensor,
then a circle of confusion

will exist for both the red and the blue
image. This is referred to as the pri-
mary spectrum. An uncorrected lens
element is called a chromatic design.

Pairing lens elements made of dif-
ferent optical materials having equal
and opposite dispersions is the most
commonly used technique to reduce
this phenomenon. Such a lens dou-
blet allows two selected wavelengths
to be brought into focus. (See Figure
3.) This arrangement is termed an
achromatic doublet.

Having implemented this first order
correction for two wavelengths, the
residual is called the secondary color
spectrum. (See Figure 3.) Here, the
green center of the visible spectrum is
behaving quite differently to the red
and blue extremes. The longer the fo-
cal length and the higher the aperture,
the greater the image impairment due
to the secondary color spectrum.

Effective management of the lens
chromatic aberrations calls for higher
levels of correction. The use of three-

group lens elements having differ-

ent dispersion properties is called an
apochromatic lens group. The number
of corrections can even be raised to
four -a system termed the supera-
chromat. But, it is less important to
achieve an increased number of zero
crossovers (two are shown in Figure
3), as it is to manage the deviations of
the colors between these crossovers.
Controlling the secondary color spec-
trum to an acceptable level entails
the use of special optical materials. A
fluorite lens element combined with
a wide -dispersion element can effect
a useful degree of control over the
central green spectrum - and today
there are other options with new glass
materials.

Following all optimization of the
correction strategies, the residual lon-
gitudinal chromatic aberration unfor-
tunately varies with focal length. This
is a tribulation of all zoom lenses. A
typical high-performance HDTV
studio lens design goes to consider-
able technological lengths to ensure
this variation is well controlled at
the shorter focal lengths - but it be-
comes more difficult to curtail at the
longer focal lengths. (See Figure 4.)

Lateral chromatic
aberration

Dispersion also causes the im-
age magnification to be a function
of wavelength. This produces color
fringing around sharply detailed
edges and a degradation of the lu-
minance Modulation Transfer Func-
tion (MTF) that impairs overall pic-
ture sharpness. It produces in effect
a registration error - as depicted in
Figure 1(b) (on page 78). Minimizing
this aberration constitutes the most
difficult design challenge of all in an
HDTV zoom lens.

Lateral chromatic aberration also
produces a primary and secondary
spectrum. Multi -element groups and
use of special materials are deployed
to control the secondary spectrum.
Overall management of the simul-
taneous optimization of both lon-
gitudinal and lateral chromatic ab-
erration in a modern zoom lens is a
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Manage

technological saga in itself.
Typically, from the vies

the camera -output HD v
eral chromatic effects are su
more visible than longitud
matic aberration because
ary effects stimulated within
era RGB video processing s

Lateral chromatic aberr
creases from the image cent
the outer extremities. It is
measured at a selected 3.3n
height. (See Figure 5.)

Of all the lens aberratio
chromatic is the most un
The problem is that it can s
ly be a visible impairment
the tight tolerances achieva
Some sense of the rigor of
fication for lateral chromat
tion in a contemporary
2/3in HDTV studio lens
is shown in Figure 6 (on
page 82).

It is an especially diffi-
cult aberration to manage
when lens elements are
moving - as in zoom-
ing and focusing. Lat-
eral chromatic aberration
varies with focal length as
the glass elements physi-
cally move during a zoom
operation. (See Figure 7
on page 82.) The aberra-
tion is generally greatest
at wide-angle settings.

Chromatic
aberration and
the lens -camera
system

It has long been recog-
nized that the lens and
the camera prism optics
constitute a quite complex
optical system. Fortunate-
ly for HDTV, this com-
plexity was dealt with in
an extremely timely man-
ner before the 2/3in 16:9
image format became the
mainstream optical for-
mat for HDTV cameras
and camcorders. In addi-

HDTV
lent of chromatic

lens design:
aberrations

tion to considerations of lens -camera
point of resolution and color reproduction, it
ideo, lat- was fully recognized by all of the cam-
bjectively era and lens manufacturers that chro-
.nal chro- matic aberrations were a regrettable
f second- impairment that could never be totally
t the cam- eliminated. The camera manufactur-
'stem. ers and optical manufacturers worked
ltion in- within the Broadcast Technology As-
er toward sociation (BTA) in the late 1980s to

typically address all aspects of the 2/3in HDTV
im image camera and lens interface - optical,

mechanical and electrical. The stud -
is, lateral ies included grappling with the issue
forgiving. of longitudinal and lateral chromatic
ubjective- aberration and its variances with focal
even with length.
ble today. A key element within this standard
the speci- was the agreement on a precision
is aberra- Flange Back dimension of 48mm (de -
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Figure 4. Longitudinal chromatic aberration changes
of red and blue wavelengths (with respect to green)
with focal length in an HDTV zoom lens - error typi-
cally being greatest at telephoto setting
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Figure 5. Lateral chromatic aberration (exaggerated
here for visibility) is measured at a specific image
height of 3.3mm within the 2/3 -inch 16:9 image
format
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Figure 6. The two circles are intended as a 0.6 per-
cent reference to convey a sense of the magnitude
of lateral chromatic aberration in a contemporary
HDTV studio lens. The actual red and blue aberra-
tions are shown calculated.
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Figure 7. Shown here are lateral chromatic aberration
changes with focal length in an HDTV studio zoom
lens. This error is typically greatest at the wide-angle
setting.

Lens mounting
reference surface

BTA S -1005-A
HOT/ standard

signed to accommodate
future advances in prism
optics). Another was the
offset of the path lengths
of the red (10 microme-
ters) and blue (5 microm-
eters) image sensors rela-
tive to that of the green
imager. (See Figure 8.)
These particular numbers
emerged as a compromise
between the different de-
sign aspirations of the
various optical manufac-
turers, following a pro-
tracted examination of
the many variables. While
not a perfect solution, it
has helped to alleviate
the chromatic aberration
challenge, to a degree, for
all. This compromise was
a key element in achiev-
ing the interchangeabil-
ity of all HD lenses on all
HDTV cameras (regard-
less of manufacturer) on
the 2/3in image platform.

Lateral chromatic
aberration and
HDTV camera
processing

The truly insidious as-
pect of lateral chromatic
aberration arises because
of what it can stimulate
in the RGB video pro-
cessing system of the HD
camera. Lateral chro-
matic aberration from
the lens means that the
precision mounted imag-
ers will create three video
signals that have associ-
ated differential timing

errors. It is a differential RGB timing error that the digital HDTV camera can
inadvertently compound under certain conditions.

A sense of the artifact is illustrated in Figure 9. Assume the lens -camera is
imaging a white background on which a small black patch is positioned near
the image extremity where lateral chromatic aberration will generally mani-
fest itself. Because of the increasing magnification of red and blue wavelengths
relative to green, all of the optical transitions between white and black will be
affected. The resultant mistimed optical output of the lens will now be trans-
formed to a digital representation by the RGB image sensors of the camera.

Final lens surface

Back
focus

Flbaancr

48mm

Green
image
plane

I

a- 10U

Camera reference
focus plane

Figure 8. The physical offset of the red and blue im-
age sensors that have been standardized for all 2/3in
HDTV cameras - the 1994 BTA S -1005-A standard

82 broadcastengineering.com SEPTEMBER 2005



HDTV lens design:
Management of chromatic aberrations

A single scan line through that patch
as shown in Figure 9(a) will produce
a video representation in the form of
a horizontal white -to -black transition
followed by a black -to -white transi-
tion as shown in Figure 9(b).

On the assumption that the aberra-
tion is progressively increasing toward
the image edge, the delays on the sec-
ond black -to -white transition will be
slightly greater. When the three RGB
video components are later matrixed
to form a Luma Y signal, the white -
black -white transitions will be col-
ored in the manner shown - having
a blue -magenta leading transition
and a green -yellow trailing transi-
tion. In practice, because
the transitions will actu-
ally have finite rise times
(increased by the limited
bandwidth of the digital
video system), the edges
will include more colors.
Now, the meaning of the
secondary color spec-
trum visibly manifests
itself - as a color fring-
ing contamination of that
desired luminance repro-
duction of the original
white -black -white scene.

The situation can be
worsened by the fact that
there are a variety of video
processes that take place in the digital
RGB processing system that are sen-
sitive to any such differential timings
between these three video signals.
These are circuits that may be add-
ing or subtracting these three signals
from each other. They include linear
matricing (for colorimetric control),
image detail (for sharpness enhance-
ment) and differential digital filtering
(when Y, R -Y and B -Y components
are formulated). Unfortunately, the
associated mistiming is present in
both the horizontal and the vertical
domain (where different RGB pro-
cesses occur). It must be emphasized
that the HDTV camera is not originat-
ing these errors. The lens is doing that.
The camera is, however, inadvertently
transforming the differential errors

presented by the lens. The magnitude
and subjective visibility of the various
color fringing effects that can result is
a complex combination of the origi-
nal lens error that stimulates these
camera circuits - and the particular
settings and adjustments in the cam-
era proper. The visibility is highly de-
pendent upon picture content.

Happily, based upon extensive ex-
perience, most scenes are benign in
terms of their content. It is rare that
chromatic aberrations become sub-
jectively apparent on HDTV video
originated in studio settings (al-
though this can sometimes occur).
While the chromatic aberration may

(a) 16:9 optical image

(b) RGB
horizontal
representation

(c) Matrixed Y
on monitor

Figure 9. The creation of color fringing around a
white -to -black followed by a black -to -white transi-
tion (in exaggerated form for visibility)

indeed be present, it is generally invis-
ible to the human eye even on a large
HDTV screen. Outdoor shooting at
wide angles, on the other hand, will
occasionally encounter high contrast
scene content, where the aberration
becomes distinctly visible on the
HDTV monitor. It is one of the reali-
ties of the small 2/3in HDTV image
format that these impairments will
statistically surface from time to time,
and there is little that can be done to
eliminate them. Lens manufacturers
relentlessly continue to wrestle with
this challenge in an unceasing quest to
tame this optical shrew. BE

Larry Thorpe is the national marketing
executive and Gordon Tubbs is the as-
sistant director of the Canon Broadcast &
Communications Division.
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If you're an old geezer like me,
the idea of using unshielded
cable to run audio is still a pretty

new idea. Sure, those IT people who
installed your computer network
have been using unshielded twisted
pairs (UTP) for over a decade, but
that's computer data, not audio. And
now there are other crazy people tell-
ing you to run video on UTP. What's
with that?

If you attend NAB, AES, SMPTE
or other professional audio or vid-
eo tradeshows, you'll notice a lot
of Category data cable everywhere.
But that's probably machine control
stuff, right? Just design engineers tak-
ing advantage of Ethernet that's a lot
cheaper and easier to install than the
RS -232 or 422 that you're used to.

But, wait a minute. There's a guy
running four channels of analog au-
dio down a CAT -5E or CAT -6. Is that
possible? And there's a pile of surveil-
lance stuff, cameras and controllers
wired with RJ-45 connectors - the
same connector as UTP.

And then there are the balun manu-
facturers. They make little black box-
es that convert balanced twisted pairs
to unbalanced devices. And they have
dozens of applications: analog audio,
digital audio, analog video, digital
video, RGB, VGA and so on. Have
they all gone off the deep end?

Before you throw yourself across
the high voltage in your transmit-
ter, things are not that bad. And this
stuff actually works. All you need
to know is how it works and why. Is
UTP better than coax? Not necessar-
ily. The secret is in those unshielded
twisted pairs.

Back at the dawn of time (20 years
ago), twisted pairs were pretty crude
things. Sure, there were impedance -

specific twisted pairs, called Twinax,
but they were big and expensive, and
you probably didn't even know they
existed. About 15 years ago, people
began to play with UTP. First they
put it in levels (invented by the dis-
tributor Anixter), then the standards
group EIA/TIA 568 put them in cat-
egories, such as CAT -3 and CAT -4.
(The only one of those still in the
standard is CAT -3. The FCC made it
the standard for telephone wiring.)
Then along came CAT -5. And this
was the cable that made everyone sit
up and take notice. For one thing,
it had a bandwidth of 100MHz to
carry Ethernet. They called the signal
100baseT. (The T stands for twisted
pair.)

Right away there were improved
versions - some with the pairs
spread out for ultra -low pair -to -pair
crosstalk and some with bonded pairs
for excellent impedance stability. But

even the standard generic CAT -5 was
pretty amazing, and some people
started to look at it for non -data ap-
plications. So, 10 years ago at Belden,
we ran some tests. Yes, 10 years ago!

Figure 1 (on page 85) is a test of
crosstalk done on stranded Belden
CAT -5 patch cable 1752A (even worse
than standard solid CAT -5 cable) at
audio frequencies. Shown is the aver-
age of all pair combinations showing
crosstalk from 1kHz to 50kHz.

You can see the worst case is around
45kHz, where the crosstalk is just a
bit better than -95dB. In the human
ear range, the worst case is around
-97dB, and for much of the range it's
-100dB or better. A 100dB crosstalk?
Hey, what's the trick?

Well, those of you who knew some-
thing about data cable probably no-
ticed it said FEXT above Figure 1.

FEXT stands for far -end crosstalk.
That's where the signal is the weak-
est, at the far end of the cable. There-
fore, the other end, where the signals
are strongest, has probably really bad
crosstalk. Figure 2 (on page 86) shows
NEXT, or near -end crosstalk, on the
same cable.

Braid and foil
So why didn't we use unshielded

pairs before? And why all that shield-
ing, braid and foil? Well, the phone
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companies have been using unshield-
ed pairs since they began. And they
could easily deliver -60dB SNR at
15kHz, as anyone who rented a line
could tell you.

And shields? Well, there are two
kinds of shields: braid and foil. Braid
shields are good at low frequencies
(up to around 10MHz); foil sheilds
are good at high frequencies (10MHz
on up). So all those foil pairs were

really just giving you RF protection.
And no shield has much effect below
1000Hz.
So what got rid of the noise? It was

the twisting of the pair. It was the bal-
anced line! And the better the balance
of the source and destination devices,
the more noise was rejected. That's
called common -mode rejection ra-
tio (CMRR), something the phone
company already knew about. Poorly

1752A average FUT
frequency
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Figure 1.This test of far -end crosstalk on stranded Belden CAT -5 patch cable 1752A
at audio frequencies shows the average of all pair combinations with crosstalk
from 1 kHz to 50kHz.
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Figure 2. This test of near -end crosstalk on stranded Belden CAT -5 patch cable
1752A at audio frequencies shows the average of all pair combinations with cross-
talk from 1kHz to 50kHz.

balanced (or worse, unbalanced)
pairs pick up noise or radiate their
signal. Good balance would reject
almost anything - 60Hz, RF - you

name it. Instead of putting a Band-
Aid (shield) around a poor pair, we
fixed the pair.

So then we tested some super -CAT -5
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Network and Automation Cable
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with bonded spread -out pairs (Belden
1872A MediaTwist). The lab techni-
cian was crying on the phone because
he couldn't provide the test data. Why?
Because he couldn't read it! The cross-
talk was below the noise floor of the
$60,000 network analyzer. And what
was the noise floor? -110dB! The aver-
age pair -to -pair crosstalk at analog au-
dio frequencies on a really good cable
(such as today's CAT -6) is unreadable.

Cable for digital
Brave souls, or those who wanted a

cheap way to send such audio as back-
ground music, immediately jumped
on UTP. And slowly, some profession-
als have moved that way as well. Then
along came digital audio.
Now AES digital is different from

analog. It has cable specs, for one
thing: shielded pairs with an imped-
ance of 1101. Obviously, if you have
to meet the spec, then you can't use
UTP. But if you're the keeper of the
spec or if your only question is "Will
it work?" then we can take a look.

Category cables are all 10011 im-
pedance. Is that close enough? If you
calculate the mismatch, it comes out
to a return loss of -26dB and a match
of 99.75 percent (i.e., 0.25 percent
reflected). Sounds pretty good to
me. In fact, the most popular audio
use for Category cables is AES audio.
The highest sampling rate is 192kHz
(24.576MHz bandwidth), but it's un-
likely you'll be running past 48kHz
sampling (6.144MHz bandwidth).

And, since this CAT -5 or 5E cable
is made to run 100MHz, then 6MHz
or 25MHz is easy. CAT -6 is tested to
250MHz, so it's easier still. And, by the
way, even though there are a billion
feet of installed CAT -5, it's no longer
part of the standard, so CAT -5 is hard
to buy these days. You'll have to settle
for 5E (enhanced 5) or CAT -6.

Double-, triple -duty cable
And, when you think about it, it just

makes sense. You can use one cable to
run all the computer stuff (and there
are computers galore in any broadcast
facility), and then you use the same
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The Pair Splitter from ETS breaks out
each pair in a four -pair UTP run to a
single pair in separate RJ45 jacks.

cable to run all the digital audio. Hey,
if you're brave enough, it can run the
analog audio. And while you're at it,
you can run the phone, fax and mo-
dem down the same stuff, too.

So now we have vendors selling
us on audio running down CAT -5E
or 6 as an Ethernet bit stream. Peak
Audio has CobraNet, which can run
128 channels down a piece of CAT -
5. Digigram has EtherSound. And
now everyone is getting into the
act. At Gibson, the guitar folks have
maGIC, which will do 32 channels
of audio. And if you run 1000baseT
(Gigabit Ethernet), then it'll carry 320
channels. How big was your facility,
again?

Then we have the Telos folks and
their Axia networked audio. They
just convert everything - mic level,
line level, control - to 100baseT, and
away you go.

And the really cool part of all this
100baseT is that the routers and other
gear are cheap, off the shelf and at

your local electronics store. Easy? You
bet! So what's the downside? There
must be a downside.
The downside: If you're running

analog audio, the four -pair format of
data cable does not lend itself grace-
fully to single -channel stuff. Often,
you will waste three of the pairs to
get a signal going. There is two -pair
cable, but it's hard to find.

However, there is a cool little box
made by ETS, one of those balun
manufacturers. I call it the pet rock of
the electronics industry because there
is nothing inside except wire.

Each of the four jacks has one live
pair. And there's a single jack on the
other side where all four pairs are
combined. Then you can run four sig-

nals down four pairs, even when
they didn't start that way.

So, I hear you asking, "What
about video?" Well, I've run out
of time and space, so we'll have
to continue next month with a

second installment about UTP.
And we'll look at more than just vid-
eo. How about RGBHV, VGA, broad -

Feeling
unshielded?

aneittiellfIc;c2 (-A7n-fk-4

band/CATV or SDI/601? We'll look at
all these and much more. BE

Steve Lampen is the multimedia technol-
ogy manager for Belden. He holds an
FCC Lifetime General License, is an SBE
Certified Radio Broadcast Engineer and
is a BICSI Registered Communication
Distribution Designer. His latest book,
"The Audio -Video Cable Installer's Pocket
Guide," is published by McGraw-Hill.
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Terayon's
compressed domain
master control switching
BY MICHAEL ADAMS

Compressed digital video
used to be considered a
novelty in the television

industry. But numerous technology
advances, not to mention the FCC
mandate for digital terrestrial service
and increasing consumer demand for
high -quality images, have made it a
must -have for broadcasters.

Processing compressed video, howev-
er, still presents a number of challeng-
es. This is why it is typically decoded
to baseband, processed and then re -
encoded. In fact, by the time it is ready
to air, some footage has been encoded
and decoded so many times that the
original quality has been significantly
degraded. This is an expensive solu-
tion, especially in a high -definition or
multichannel environment.

What, then, are broadcasters to do
when confronted with multiple video
sources all compressed to different bit
rates, particularly if they wish to place
their own stamp on this program-
ming without further degrading the
quality with yet another decode/re-
encode cycle? Is there a way in which
revenue -generating services, such as
ad -insertion, interactive metadata
and graphical overlays, can be added
to compressed bit streams at master
control?

Finally, the answer is yes. A number
of new technologies developed over the
past several years have come together to
provide seamless integration of video
and audio processing elements into
compressed digital bit streams. These
new technologies solve the problem of
switching between compressed feeds,
in various formats and bit rates, which
would otherwise overload the decoder
buffer, causing picture freezes, glitches
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Figure 1. A typical master control system
encoders and decoders in an environment.

and audio popping. The result of com-
bining these technologies is the Terayon
BP -5100 broadcast platform.

One of the key technologies is statis-
tical re -multiplexing, which requires
expertise in rateshaping. This tech-
nology grew out of the cable indus-
try's need to take existing compressed
satellite feeds and recombine them to
serve different multiplexes on their
networks. Rateshaping is the ability to
intelligently change the bit rate of the
compressed feed without noticeably
altering the picture quality. A 4Mb/s
feed could be scaled down to 3.5Mb/s
without much difficulty, and the extra
bandwidth could then be devoted to
another bit stream that may require
more data at any given moment. But
more significantly, rateshaping can be
used to maintain the MPEG reference
decoder model to ensure that either
an underflow or overflow to the de-
coder buffer does not occur. This is a
crucial function if broadcasters wish

today. Note the presence of numerous

to alter incoming feeds at master con-
trol in the compressed domain.

Several other technologies also play
a part in compressed domain master
control. The ability to switch between
MPEG streams plays a crucial role
through the use of advanced predic-
tive techniques that identify the cor-
rect I -frames to allow the new stream
to be inserted in a single cut. This
avoids the blockiness, latency and
black frames that occur when cuts are
attempted to a B- or P -frame.

Also vital was the development of
a new keying technique based on se-
lective decoding/re-encoding. Only a
small portion of a frame is decom-
pressed to add a graphic or logo with-
out degrading overall picture quality.

How does all of this work in prac-
tice? Quite smoothly. Let's take the
example of digital program insertion.
Because we can now perform this
operation on the elementary stream
level for both audio and video, we can
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insert interstitial video seamlessly in
the compressed domain. The SCTE
30 digital program standards specify
the interface between the video serv-
er and the splicing device, while the
SCTE 35 digital cue messages allow
precise control over where we insert
video and for how long.

As long as the MPEG group of pic-
tures sequence is conditioned prop-
erly, we can offer frame -accurate in-
sertion. It is now possible to take an
arbitrary slice of compressed video
and seamlessly insert it into another
slice with no visible artifacts.

There is little reason for broadcasters
not to embrace compressed domain
master control switching. It stream-
lines the on -air process by greatly re-
ducing the number of encoders and
decoders in a typical master control
room, and it preserves picture quality
by cutting the amount of processing
required to get the signal to the home.
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Figure 2. A compressed digital master control system affords a more
streamlined approach to signal management.

Add in the facts that it promotes
greater localization of network feeds
and provides for smoother ad -inser-
tion to boost local revenue, and the

technology is a clear winner.

Michael Adams is the vice president
of video architecture and technology at
Terayon Communications Systems.
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Routing
switchers
BY JOHN LUFF

t might be hard to get too ex-
cited about routing switchers if
it weren't for the fact that they

often are at the core of intercon-
nection for entire broadcast plants.
Routing switchers evolved from good
old-fashioned patch panels, probably
from telco operations centers just as
much as broadcast facilities. However,
they provide much more than just the
connection to the veins that run to all
parts of the facility.

Routing switchers have become the
hub of a facility because of the need
to build complex and reliable facilities
that can evolve over time as the mission
of the facility changes. For instance,
the types of signals handled in the '90s
were often analog, but as the decade
came to a close, the signals became
increasingly digital. This presented a
challenge to the cost of ownership, as a
digital level would add significantly to
the cost of an installation.

Good engineering has, however,
found ways to allow routing systems
to do double -duty, with internal con-
version both from analog to digital
and digital to analog. Implementing
such a hybrid system for audio allows
a migration from an all -analog audio
facility to one that might be largely
AES-based long into the future. At the
same time, by putting conversion ca-
pability into an audio router, the need
for stand-alone conversion products
is minimized. This reduces the costs
of the capital asset, installation and
design. Less is done with wires and
more is done with the keyboard on
the control system, which ought to be
a good thing these days.

Several manufacturers have intro-
duced products of all scales that allow
this capability - with block sizes as
small as 16x16. Small block sizes allow

migration plans to be funded efficient-
ly, with expansion of the digital layer as
needed. The downside is that as analog
crosspoints become less of a necessity,
and they surely will, the hardware be-
comes redundant, and the value of the
investment is sometimes reduced.

Embedding conversion inside a
routing system is not unique to au-
dio, though with video, it is more dif-
ficult to do high -quality conversion
inexpensively and in the limited space
of a routing system's I/O. At the least,
the current crop of converting video
routers offers acceptable quality for
most purposes, though stand-alone
products can do a better job. That

bandwidth crosspoints and I/O. For
example, a 16x16 block of crosspoints
might encompass two I/O modules
and one crosspoint, which must be
capable of 1.485Gb/s. But if you em-
bed the same 16x16 block of signals
in a 256x256 router, the number of
I/O modules goes up to 32, and the
number of crosspoints jumps from
232 to 65,536.

Unfortunately, each crosspoint costs
money, and scaling up has a penalty.
As with most things, size does matter,
and you could be paying for a lot of
unused capability. It is entirely valid
to pick a total size, which allows for
modest short-term growth, a frame

The current crop of converting video routers offers

acceptable quality for most purposes, though

stand-alone products can do a better job.
presupposes that the ultimate level of
quality is important, which in many
cases it is not.

Consider that much of the analog
video in a plant is rapidly becoming
the legacy signal and often is of lower
quality. The other use of conversion
- digital to analog - allows a rout-
er to provide feeds to analog moni-
tors without the expense of external
conversion, or at least at a lower cost
per port.

When considering digital video rout-
ers, in addition to conversion options,
it is important to think through the
need to have wide bandwidth capabil-
ity. Though perhaps not a universally
valid assumption, it's fair to say that
for at least broadcast and production
plants, HDTV will replace SD appli-
cations over the next decade.

But that doesn't mean a routing
switcher needs to be full of wide

size that will accommodate long-
term growth projections and a WB
count that doesn't break the bank.
You can assume that manufacturers
charge more for HDTV -capable sig-
nal processing than SDTV devices.
Over time, the price differential has
come down dramatically, and there
will be a point in the future when it is
more costly to support both SD and
HD modules, with SD likely to be the
more costly option. Eventually, that
will be the case from a manufactur-
ing standpoint.

While signal formats are impor-
tant, so is the control system. From
the standpoint of the operators, as
well as the staff who maintains the
control system, the panel interfaces
and the method of programming the
features of the router are critically
important. It would be less than use-
ful if the programming took skills

9 2 broadcastengineering.com SEPTEMBER 2005



beyond those commonly available on
staff. As routing control has acquired
more features, the programming of
the system has become noticeably
more complex. Engineers installing

tion or other professional training
can be a valuable asset. Systems that
use other control schemes can be just
as valuable, but there is a synergy that
can be gained when networking assets

As routing control has acquired more features, the

programming of the system has become noticeably

more complex.

new systems today would be well-
advised to train on the full features
of the system.

Reading a book in the heat of battle
when programming needs to be done
might not endear the maintenance
technician to the news director. Many
systems are now interconnected with
garden-variety Ethernet carrying
TCP/IP protocol control signals.

Installers should be fully familiar
with networking. The SBE Broadcast
Networking Technologist Certifica-

are fully used, including connections
to automation and facilities manage-
ment software.

One thing to keep in mind: Insist
on a control system that allows the
programming to be saved to a file as
a protection against failure of a con-
troller. There is no substitute for be-
ing able to upload a configuration
saved to some non-volatile medium.
Routing can be extremely reliable.
Keep in mind that the life of the rout-
er might be longer than the empioy-

ees trained to program and maintain
it. Recurring training for new staff is
good insurance.

Investigate your options carefully.
Brand does matter, but less than most
salespeople might tell you. Find a
company that supports the features
you need, can accommodate reason-
able growth without breaking the
bank and will be in business long
enough for the warranty to expire,
which can be 10 years these days.
Focus on the company's ability to
provide backup in the event of card
failures or software bugs. You can bet
both will happen at the most inop-
portune time, such as during election
night coverage. BE

John Luff is senior vice president of
business development for AZCAR.

SEND
Sand questions and comments to:

jcim_luff@primediabusiness.com

Why Pay Extra for Service and Support?

 Ten -Year Warranty

24 Hour Service I Support Line
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Utah Scientific gives you all three at no charge.

When you are choosing a routing or master control
system, remember to consider the cost of support.

Only Utah offers these first-class support services
to all customers at no additiona charge.

UTFiH
New Di ections in Digital Switching

www.utahscientific.com
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BY PHIL GARVIN
featurestruck

In addition to our PESA gear, the 10HDX equipment
list also includes 11 Grass Valley DK 6000 triax cameras
(1080i or 720p switchable at the head), five EVS replay
systems (including the HD SpotBox-XT), a Grass Valley
Kalypso HD video production center, a dual -twin Abekas
Dveous system, a Euphonix System 5 audio mixer with
96 inputs and 96 outputs, and two Chyron Duet charac-
ter generators.

For storage and playout of video, we looked to EVS
and its networked replay and edit systems. A 2RU EVS
Xfile digital archive provides access to all images

he Mobile TV Group provides HD and SD produc-
tion trailers throughout the United States. Our
emphasis is on regional professional sports pro-

duction, but we do all kinds of events, including national
network, college sports and concerts.

The company launched in 1994 as Mountain Mobile
11 V. We built our first HD trailer in 2001 and now have

six HD units. All of these are dual -feed -capable, which
means they can produce two highly differentiated ver-
sions of the same event from the same mobile unit. This
capability is important in allowing one mobile unit to
provide feeds for different broadcasters or, for example,
ome (primary feed) and away (secondary feed) ver-
ions of one sports event. Fox Sports Net regional chan-

nels and Rainbow use this dual -feed feature extensively
and with great success.

10HDX, the newest addition to our fleet, was built
to fulfill our new contract with Fox Sports Net West
in Southern California. The truck was designed and
constructed by Colorado Studios and provides an array
of equipment, including PESA's Cheetah routing system.
The 53fit-long SD/HD unit expands to 13'/ft-wide and
features 11 cameras, numerous decks and replay/edit
systems, as well as support for a broad range of incom-
ing and outgoing feed formats.

A high -quality dual -feed HD production truck is
extremely complex, and configuring the truck in a timely
manner is a challenge. The routing in our 10HDX is com-
plex and extensive, and PESA routers, including a 64x64
Cheetah HD router and a 128x256 Cheetah analog router,
gave us the size, weight, efficiency, multi -level, quality
and cost parameters we needed to route all the HD sig-
nals and a large number of analog paths for monitoring.

A key component to the success of the router is its
3500PR0 control system. PESA has spent a consider-
able amount of time working with mobile truck users
and understands the time constraints put on configuring
and re -configuring production setups. The 3500PR0 can
be reconfigured quickly and makes it easy to load new
setups or change them on the fly. Built-in diagnostics
and Ethernet connectivity allow for simple adjustment
and checking of critical signal paths, while the system's
spreadsheet -style configuration setup provides time-
saving, intuitive menus.

Much of the equipment incorporated in 10HDX is de-
signed to provide the HD feeds increasingly in demand,
while also satisfying the continued need for SD produc-
tion. Although our newest truck is large, these hybrid
solutions deliver valuable space and cost savings that
help us put the most functionality into the smallest pos-
sible amount of space. They also give operators a new
level of flexibility in working with different formats from
a variety of sources.

recorded by cur EVS LSM-XT and maXS servers. As
clips are created on the HD server, a copy - pure data
- is transferred automatically
inside the Xfile.

The Kalypso switcher installed in the truck has an
internal still store and transform engines, and may be
switched between 1080i or 720p formats. The switcher
maintains the same user interface, feature set and
effects -generation capability as the SD version while
supporting either SD or HD programming. The dual -twin
Dveous/MX universal -format DVE system, also designed
for hybrid operations, lets operators create real-time
video effects in SD or HD with just a quick setting change.

The visitor -feed side of 10HDX's dual -feed capability is
the largest we've ever built, providing a robust produc-
tion environment for the secondary broadcasts as well
as the primary. It has a full 5RU-wide production wall
that is as large as a straight -body truck. It runs with a
1-M/E panel from the Kalypso, which provides four key-
ing layers, and operates along with a companion audio
trailer equipped with a 32 -input Soundcraft mixer.

Mobile production units have always been on the
leading edge of SD and HDTV technology, and broad-
casters and cable networks depend on these units to
produce many of the high -profile events seen in HDTV
today. Every piece of HD equipment selected must be
dependable and reliable; failure is not an option when
we're on the road.

BE

Phil Garvin is the manager and co-owner of the Mobile TV Group,
and owner and operator of systems integrator Colorado Studios
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MORPREUSi
AUTOMATION
SYSTEM
Pro -Bel Morpheus:

Manages everything from
simple server playout to
complex channels where
schedules are changing
regularly; at the core is

Pro-Bel's Mediaball concept, a package of
media and data elements that are brought
together at transmission time; complex events
can be easily constructed and played out us-
ing Mediaball; features multichannel playout

and a scalable and flexible architecture.
631-549-5159; www.pro-bacom

ELECTRO-OPTICAL SWITCH
Multidyne EOS-4000: A versatile, multipurpose, non -
blocking, transparent, electro-optical switch; provides
high-speed switching between ports with minimal effect
on overall network latency; is capable of switching dig-
ital signals up to 4.25Gb/s with any of its 144 ports, in a
compact 4U chassis.

516-671-7278; www.multidyne.com

IsiriilcastEngineering

su alpha

dadcaslEngh

The evolution of broadcast

As the television industry continues to redefine itself,
Broadcast Engineering is there. Broadcast Engineering is the
industry's preferred resource for learning about the ever -evolving
television market. Stay current on the latest technology developments,
new players, products and decision -makers.

To start your FREE subscription with the industry's #1
authoritative source of technical information*, go to
www.broadcastengineering.com and click on SUBSCRIBE NOW.

'2002, Paramount Research Study, World Edition.

redefining television

ROUTING AND
PRODUCTION
SWITCHER LINK
PESA and Snell & Wilcox interface:
Links the PESA 3500PR0 router con-
trol system and the Snell & Wilcox
Kahuna SD/HD production switcher;
streamlines operations by giving the
user access to any input of PESA's
Cheetah multirate video router directly
from the Kahuna control surface;
router source names are transferred
over to the production switcher control
panel; a physical connection between
the Kahuna processing unit and the Cheetah router allows
for the passage of video in either SDI or HD -SDI format.

631-912-1301; www.pesa.com
212-481-2416; www.snellwilcox.com

STORAGE AREA NETWORK
Studio Network Solutions X-4: Includes 1.6TB of SATA
storage in a 1U enclosure; contains a single RAID con-
troller and two client licenses of SAN software; is based
on the iSCSI protocol; offers more bandwidth and greater
distance capabilities than USB or FireWire; can create
a high-performance SAN using Ethernet components; is
part of the globalSAN family.

877-537-2094; www.studionetworksolutions.com

LASER INFRARED
THERMOMETER
Saelig Ki-111: Can reveal out-

of -reach or unsafe hotspots; a
630nm red laser points to a target
spot for reading temperatures with
0.25S response lime from -30°C to +550°C
or -22°F to +1022°F; has an auto data hold func-
tion, so the backlit LCD display can be read after
the unit has been moved; reads maximum/mini-
mum or high/low alarms; emissivity is adjustable
from 0.1 to 1.00; reads an area with 100mm diameter at a
range of 1m.

585-385-1750; www.saelig.com

DIGITAL VIDEO SWITCHER
FOR -A VPS-700 GINGA: Includes 2-D DVE for every input, up
to 16 SD inputs and outputs, six keyers, six chroma keys and
six channels of 2-D or 3-D DVE; offers optional 2-D DVE in
every input; delivers up to 32 DVE channels; supports 525/60
and 625/50 SD formats; features eight standard inputs, each
of which has a frame synchronizer and still store feature us-
ing the F/S freeze and eight standard outputs, which can be
increased by increments of four up to 16 primary inputs, 16
outputs and six key layers (four keyers and two DSK).

714-894-3311; www.for-a.com
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BROADCAST VIDEO
OVER IP

ACT -L3 VIDEO TRANPORT

2Streambox
Power To Do More

PROFESSIONAL QUALITY
SYSTEMS FOR IP/T1/E1

HD Encoder/Decoder
3Mbps - 12Mbps

Sr% Encoder/Decoder
SP 64Kbps - 7Mbps

ENGPortable Encoder

64Kbps - 5Mbps

Call or visit today!  www.streambox.com  sales@streambox.ccm  206/956-0544 x222

Qu

Your Single Source for Broadcast Solutrons-

quality n.
the highest
or finest
standard.

Call Toll -free at 877 - ERI - LINE  Visit Onl neat www.eri nc.com

4W Stand Alone
IVPEG-2 Transport
Stream Recorder
Player Application

StreamValve IIITM

captures and plays .

pack transport
streams via any of
the DVEO family of

DVB-ASI cards.

StreamValve III includes

a transport stream analyzer and viewer.

A multi -stream architecture allows
simultaneous recording of up to 4
transport streams with 4 DVEO cards.

For a free 30 day trial' of StreamValve III
or other DVEO products, please call
858- 613-1818, or visit www.dveo.com.
*visit Web site "or more details

Pro Broadcast Division
t"CM,

IBC 2005
Booth #10.432

Systems PCI Cards Software

tr7t7r-2[1:17,71-fr-t.

1 You'll find everything you need to know about advertising in 2005!

BROADCASTENGINEERING.COM
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Low cost

Jj r I j/
High

Performance

IT ALL FITS TOGETHER WITH HOTRONIC

SDI Converter
AN Mux -NV-DeMux

1.11.11
AU51, Audio Converter

Digital/Analog
Audio Delay up to 10 seconds

Analog Proc Amp
SDI Proc AmpJIM

AT6 I , AY86, AL86, DE41

SDI/Composite Frame Synchronizer
AutlioNidoo Delay up to 20 seconds

a-

AX81, AX83Q
Switcher with live Quad

8x2 Asynchronized Router

 at 

AP41, ATS5I, AR31, AR71
single/dual channel

TBC/Frame Synchronizer

AS808
8x8 Digital Video Router

AG2
Digital/Analog

lest Signal Generator

HDTV PRODUCTS
COMING SOON!

Hotronic offers a full line of Digital and Analog
Video/Audic products including TBC/Frame
Synchronizer, Audio/Video Delay, Test Signal
Generator, Asynchronized Router, SDI/Analog
Converter, AES/EBU/Analog Converter, Switcher
with live Quad, Processing Amp, A/V Multiplexer/
DeMultiplexer and more to accomodate a variety
of applications.

From Digital to Analog conversion...
...to preventing profanity on a live broadcast
...to a teleconference meeting
...to video ed ting or post production
...to a distant classroom environment...
the applications are endless and with Hotronic,
they all fit together.

HOTRONIC
www.hotronics.com

Hotronic, Inc.1875 S. Winchester elvd- Campbell, CA 95008 Fax 408.378.3888
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HUM
Insert Time/ Date & Captions

On Your Video

INSERT TEXT
HERE

12:03:29 12/25/03

Ideal for source ID, legal videography, and
other applications requiring ID or time/ date
stamps. All units feature an internal clock/
calendar with multiple time/ date formats.

SCT-50 Serial Control Tiller
Use stand alone or control up to 99 units
with a PC and supplied software.

KCT-50 Keyboard Controlled Tiller
Use stand alone or connect up to 25 units
to a single PC keyboard

TVC-50 Time Code Video Clock
Read and display SMPTE time code in
various real time/ date formats or make
"window dubs-.

VS -SO Video Stopwatch
Programmable up, down counter with
GPI output. Remote control inputs allow
operation via simple "switch closures".

Unconditionally Guaranteed!

HORST"
www.horita.com

Contact your local video dealer
or call (949) 489-0240

$389

5389

S449

$449

TALLY

MAPPERTM
 Tally Routing & Mapping
 One Button Operation
 Store Maps Internally
 Edit From a PC/Laptop

A Compact Solution,
Ideal for Mobile Units and

Multiple Production Setups.

Videoframe-
Control System Solutions

Tel: 530-477-2000
www.videoframesystems.com

Chapters

Who you know can make

SBE

all the difference...

Get connected to
an SBE Chapter

vww.she.org  (317) 8-16-9000

For Sale

For Sale

Ku TRUCK FOR SALE
1985 Iveco Midwest conversion

Single path analog
Recent, low hours HPA

Licensed, fully operational
Leave postal address at 406-585-1132

for more info and pix

For Sale

Precise image acquisition, superb detail,
comprehensive functionality at 3n

AFFORDABLE PRICE!

SONY
HVR-ZUI

1080 HDV
CAMCCRDER

SONY

Authorized
Professional

Reseller

WEST COAST LEADER

IN BROADCAST AND INDUSTRIAL
PRODUCTION PACKAGES

ditee
818.840.1351

studio-exchange.com

816 N. Victory Blvd. Burbank, CA 91502 FAX 818.840.1354

Help Wanted
MAINTENANCE SUPERVISOR

Maintenance Engineer -Supervisor, WYIN TV
Merrillville/Chicago. Troubleshoot electronic
equipment. Track and report on equipment,
system repair and maintenance status. Mini-
mum 2 years engineering or technical elec-
tronics school equivalent, with emphasis on
broadcast systems. Prefer 5 years broadcast
maintenance experience. Good troubleshoot-
ing and problem -solving skills. Solid under-
standing of cabling and cable management,
digital theory, microprocessors, computer
operations, solid state electronics, video/au-
dio editing, IOT and solid state transmitters,
microwave and satellite. Must be competent
in the use of electronic test equipment. Must
be able to EIC remote productions. Prefer
experience Comark TX and DVCam cameras
and VTR maintenance. Good communication
and computer skills necessary.BE preferred.

Cover letter, resume and salary
requirements to:

Henry Ruhwiedel, WYIN TV
8625 Indiana Place

Merrillville, IN 46410
Fax 219-755-4312

or employment@wyin.pbs.org.

Help Wanted
CHEIF ENGINEER

WGTU/WGTQ-TV Max Media of Traverse
City LLC, seeks Chief Engineer. Position is
responsible for ensuring station compliance
with all Federal, State and Local regulations as
well as operational, capital budgeting, planning,
and acquisition of equipment purchases for the
station. The Chief Engineer is responsible for
all technical operations of the corporation's
facilities including the maintenance and
repair of all station equipment including
transmitters, microwave and satellite systems,
video servers, computers, and networking
systems. BSEE or equivalent with at least 5
years in commercial broadcast engineering
management. FCC and/or SBE certification
is desirable.

Equal Opportunity Employer. No phone
calls please - Resumes in confidence to:

President
Max Media of Traverse City LLC

WGTU/VVGTQ-TV
201 E. Front Street

Traverse City, MI. 49684
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Help Wanted Help Wanted Help Wanted
SYSTEMS DESIGN ENGINEER

Beck Associates, a premier national televi-
sion systems integrator, is currently offering
a position for a world -class systems design
engineer. Potential candidates must have ex-
tensive experience in broadcast systems de-
sign applicable to projects such as television
stations, network production and origination
facilities, satellite uplink and downlink fa-
cilities, production houses, twenty-four hour
news facilities, and mobile production units.
We are a fast -paced, high -standards firm with
multiple projects currently underway in all
regions of the country. Potential applicants
must be capable of large-scale systems de-
sign as well as effective project management.
Position would require relocation to Austin,
TX. We offer excellent health and retirement
benefits.

Resumes may be forwarded to:
amy@becktv.com

SOFTWARE ENGINEER
Television Automation - Design and develope
real-time software systems for television au-
tomation; develop algorithms for computer
automation systems; develop hierarchical
storage management system for digital video
resident in caches and video file servers. Mas-
ter's degree in Computer Science or a related
field or foreign equivalent. Salry commensu-
rate with exp. 40 hrs/wk, 8 AM -5 PM, M -F.

to:
Florical Systems, Inc.
4581 NW 6th Street

Gainesville, FL 32609

BROADCAST OPERATIONS -
BROADCAST ENGINEER

Bloomberg TV has a challenging opportunity
within the Broadcast Engineering Group. Re-
sponsibilities include but are not limited to:

 Coordinating and performing
maintenance of equipment as needed
to support live broadcast operations.

 Troubleshooting production/on-air
issues.

 Updating transmitter/shift logs,
conducting tests and diagnostics
evaluations, and executing checklists
to discover equipment and/or system
anomalies.

 Coordinating and installing new
components and systems, as well as
creating and update engineering
documents and diagrams.

The qualified applicant will have a minimum
of 12-18 months experience in a Help Desk en-
vironment and must possess excellent com-
munication skills. The ideal person should
be a team player, calm under pressure, able
to multi -task, have superior trouble -shooting
skills and be customer focused.

Please apply online via the Bloomberg
"Job Search" at careers.bloomberg.com.

SOUND VIDEO AND COMMUNICATIONS
SYSTEMS DESIGN POSITION AVAILABLE

Auerbach Pollock Friedlander seeks a quali-
fied person with demonstrated experience
in corporate, themed entertainment and/or
theatre industry design of Sound Video and
Communications Systems for full time posi-
tions in the San Francisco Office.
Applicants must demonstrate:

Design experience with Sound Video
and Communications Systems Design for
large theatrical and/or entertainment in-
dustry projects.

 Knowledge of technical theatrical and
building systems.

 CAD and technical architectural drawing
skills.

 At least 5 years experience in the field
Project work includes new construction and
renovation of major music venues, multipur-
pose performance halls, themed event ven-
ues, university performance and teaching fa-
cilities, community theatres, outdoor venues
and media facilities.

Interested parties should send a letter of in-
terest and resume via fax or email, no phone
calls please.

Mike McMackin, ASTC
Auerbach Pollock Friedlander

225 Green Street
San Francisco, CA 94111

Fax: (415) 392-7530
e-mail: Manager@AuerbachConsultants.com

No telephone inquires please.
All inquiries will be kept confidential

ENGINEERING

We are continuing

TO GROW!
 RF Engineer

In this role, you will be responsible for
repairing, maintaining, and performing pre-
ventative maintenance and upgrades on all
equipment associated with the Broadcast
RF signal, to include Scientific-Atlanta
encoding system, switching equipment,
and fiber optics system. The candidate we
seek will have an AS degree in Electronics.
Experience may be substituted for a
degree, 3 yrs. technical experience in
Broadcast equipment maintenance, and
significant experience with digital audio
and video signals. Experience with
Scientific-Atlanta encoding systems,
Phillips/BTS switching systems, and fiber
optics systems a plus. The ability to work
nights, weekends and holidays is a must.

Qualified applicants should submit resume
and cover letter to: Jeanette Cooper,
6505 Blue Lagoon Drive, Miami, FL
33126; fax: 786-273-4883; e-mail:
jeanette_cooper-cw@discovery.com. EOE

randstad
work solutions

Di. °very

LAY
Win

TV
TECHNICIAN

Madion Square Garden, The World's Most famous Arena, has a unique growth

opportunity for a Technical Maintenance Engineer to keep our sports broadcasts on
the Lifting edge of technology.

As a member of our Broadcast Maintenance Group, you will perform routine maintenance, trouble -shooting and repair of all systems
within the facility to ensure consistent quality of broadcasts. Our maintenance group is also responsible for planning and integrating
new technologies while providing technical support for all productions including outside clients.

The ideal candidate will have: BS/BA, Technical Degree or Military Training - with SBE Certification and/or FCC General Class license a plus;
3-5+ years of experience as a Technical Maintenance Engineer in a broadcast or cable production facility; component -level maintenance and

repair experience on a variety of production equipment including Sony HIKam, Digibeta, Beta SP production switchers & routers, GV Saturn

MCS, Jupiter Control System, GV and BTS routing switchers, (hymn Infinit and Duet, Thomson Automation systems and Panasonic DVC Pro;

thorough knowledge of Windows/Mac/Unix-based operating systems and LAN/WAN platforms; AutoCad proficiency; significant

installation/project experience; ability to trouble -shoot and work around problems in a fast -paced live broadcast environment.

MSG Network is a union facility that operates 24 hours a day. Your work schedule will include nights and weekends.
Madison Square Garden offers attractive compensation and benefits.

For immediate consideration, please send resume and salary requirements, to:

msghr@thegarden.com  Fax: 212-465-6026
Madison Square Garden, HR Department

Two Pennsylvania Plaza, 1 5th Floor
New York, NY 10121

MESON SHORE

GIIRDENNETWORK
MADISON SQUARE GARDEN IS A DRUG -FREE ENVIRONMENT

EQUAL OPPORTUNITY EMPLOYER M/F/D/V.

a Cablevision Company
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Help Wanted
CHIEF ENGINEER

$36,400/Yr
To maintain television, computer and net-
working equipment, multi -camera, audio -vid-
eo equipment, media -video servers and vid-
eo graphic editing equipment for a Christian
Television Station in Chicago, Illinois. Must
be fluent in Romanian, have a Bachelor's de-
gree in Electrical Engineering and at least 2
years experience in Television Broadcasting.

fax resume: 773-267-0007

MANAGER, TECHNICAL SALES
Gainesville, FL - Oversee analysis of sales sta-
tistics and direction of sales efforts for manu-
facturer of television automation systems. 2
yrs exp. Salary commensurate with exp. 40
hrs/wk, 8 AM - 5 PM, M -F.

Mall resume to:
Florical Systems, Inc.
4581 NW 6th Street

Gainesville, FL 32609

MAINTENANCE ENGINEER
Needed for Albuquerque New Mexico. Must
be an experienced Bench Tech with experi-
ence in Transmitters & Microwave. Some
traveling required throughout the state. Expe-
rience with Thales Transmitters a Plus. Great
Place to live and plenty of things to do.

Please fax your resume and
cover letter to Anthony Liparoto at:

anthony.liparoto@newmeidcoswb.com
505-797-1919

ELECTRONIC MAINTENANCE TECHNICIAN
WITW11/Chicago, Chicago's Premier Public
Television Station, is seeking an Electronic
Maintenance Technician for our Sears Tower
transmission facility and our North Side Chi-
cago broadcast and production studio facil-
ity. As a member of our Electronic Mainte-
nance team you will be performing routine
maintenance and participating in numerous
broadcast and production related construc-
tion projects at the studio and transmitter
locations. The ideal candidate will have
experience in maintaining high-powered UHF
(DTV), VHF (Analog) and FM radio transmis-
sion systems, associated microwave equip-
ment, and computerized remote control
equipment. Experience working in a broad-
cast and production studio facility is a plus.

Submit resume and inquiries to:
Laura Backus, VP of Human Resources

Window to the World Communications Inc
5400 N. St. Louis Avenue
Chicago, Illinois, 60625

Fax: 773-509-5300
Email: jobs@networkchicago.com

Window to the World Communications Inc. is an
Equal Opportunity Employer

Help Wanted

Production System Administrator/Media Manager

CBS News, NY seeks an experienced professional to perform maintenance on Avid production
system, install software/hardware upgrades and interact with Avid support.

Ideal candidate will be self -motivated, focused, perform work well under pressure and across
functional organizations in a project team environment, have 3+ years' experience with Avid
Technology's Unity for News production system, specific knowledge of digital asset manage-
ment and digital editing workflow. A B.S. Information Technology is preferred; IT certifica-
tion/experience troubleshooting/resolving system level softwarebnetwork issues is desirable;
broadcasting experience/ACSR area plus.

Enjoy a competitive salary/benefits package. Apply at:
www.cbscareers.com. Include salary requirements and
the referral source.
No company paid relocation.
CBS Broadcasting Inc. is an Equal Opportunity Employer/AA.

SCBS

CHIEF ENGINEER
Paxson Communications is seeking a hands-
on individual to manage the technical staff
along with the design, installation, repair and
operation of all technical systems and equip-
ment at a TV station. Requires a minimum of
three years managing a television engineer-
ing department, FCC license, SBE certifica-
tion and valid driver's license. Submit resume
with salary history to:

Paxson Communications Corporation
Ref: Chief Engineer -Milwaukee

601 Clearwater Park Road
West Palm Beach, FL 33401

Fax: (561) 655-7343
E-mail: employment@pax.net

EOE

BROADCAST ENGINEERING TECHNICIAN
MTV NETWORKS

Fast -paced 24/7 environment seeks candi-
dates to maintain the technical integrity of
the Network Operations Center. Candidates
should have 5 to 7 years experience in broad-
cast TV with extensive maintenance expe-
rience on Tape (D-2 and Beta) and Server
based video platforms, video switchers,
video/data routers, servers and archives. A
comprehensive background in Baseband Vid-
eo/Audio and RF infrastructures is required.
Additional industry knowledge of analog and
digital audio technology, satellite RF technol-
ogy and distribution methods, data networks,
servers, archive, distribution systems, analog
and SMPTE standards is desired. Certificates
in Harris/Louth Automation, Sony VTR main-
tenance on DigiBeta VTRs, or SBE preferred.

Please email all resumes to
nocstafflng@mtvstaff.com,

or fax to 631-300-3259.

BROADCASTENGINEERING.COM

CHIEF ENGINEER
Reports to VP Operations.

Job Description:
- Hire and manage operations and transmis-
sion engineers
- Manage and maintain equipment and techni-
cal systems /elated to channel origination, linear
edit rooms, studio production, digital archive sys-
tem and inbound and outbound fiber circuits.
- Interface with systems integrator in initial
facility installation.
- Plan, install and negotiate future equip-
ment acquisitions.
- Service as primary liaison with network
transmission vendor.
- Develop quality control standard and pro-
cedures.
- Oversee the training of studio technicians.
- Maintenance of system documentation,
repair logs and equipment inventory.
Requirements:
- Strong management and communications
skills.
- Minimum of 7 years experience with a TV
station or broadcast/cable network.
- Significant experience with master control sys-
tems, Louth automation and linear edit rooms.
- Significant experience with server and IT
technology.
- Solid knowledge of satellite and fiber
transmission .
- Useful experience: Sports event produc-
tion, HD, VOIP, digital archive systems.
Education:
- Four year degree in electronics, broadcast
technology, or the equivalent.
- BE certification from the Soc. Of Broadcast
Engineers or an equivalent organization.

Please email or fax coverletter, resume and
salary history to:

Attn: HR
hr@thetennischannel.com

Fax: 10) 430-7562

For cigital ad specifications,
guidelines and requirements,

please visit the
Ad Production Web site:

www.primediabusinessads.com
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Help Wanted Help Wanted A PRIMEDIA Publication

SNG / SATELLITE TRUCK OPERATOR
Satellite Technology Systems (STS) is seeking
an experienced Satellite Truck/SNG operator to
run one of our 3 midwest based satellite trucks.

Work with the best equipment and best peo-
ple in the business. Highest pay in the indus-
try, (Up to 100K+ depending on qualifications)
plus 4 weeks vacation and medical benefits.

We would be especially interested in a can-
didate who could serve a dual role as a SNG
engineer/Chief engineer.

Requires Illinois Class B or COL drivers li-
cense. Must have excellent driving record
and references.

Job requires flexible 24/7 on -call schedule.
which includes nights/weekends, overtime
and travel. Must proficient at manually locat-
ing/identifying satellites using a spectrum
monitor. Must work well under pressure and
tight deadlines.

(We are also accepting resumes for freelance
SNG, freelance C -Band, and future full-time C -
Band operator positions)

Please email your letter and resume to:
sts@mc.net

or fax to (815) 728-1208

A PRIMEDIA Publication

BroadcastEngineering
www.broadcastengineering

Reach Industry

Professionals Today!

For more information about
classified advertising,

please contact:

Susan
Schaefer
p: 484.478.0154

f: 913.514.6417

sschaefer@primediabusiness.com

Products & Services

 Multi Format LCD Monitors
 HD/SD Converters

MD Up Converter SD AD -DA Converter-'U
HD DA Convener HD DOWN Multi Format Analog

Converter to SDI Convener

LVM - 070W
7 inch Multi Format Monitor

 Input -1 D -SUB,
3 BNC (Analog), 2 BNC (SDI)

 Output - 1 BNC
(Selected SDI Charnel -Aerii/elhru Cut)

 LCD Resolution
- 800 X 480 (15:9)

 Contrast - 300:1

LVM - 084
8.4 inch Multi Format Monitor

 Input -1 D -SUB,
3 BNC (Analog), 2 BNC (SDI)

 Output - 1 BNC
(Selected SDI Charnel -Active Rini Out)

 LCD Resolution
- 1024 X 768 (4:3)

 Contrast - 400:1

LVM -170W
17.1 inch Multi Format Monitor

 Input - 1 D -SUB,
3 BNC (Analog), 2 BNC (SDI)

 Output -1 BNC
(Selected SDI Charnel -Actii,elhru at)

 LCD Resolution
- 1280 X 768 (15:9)

Contrast - 400:1

a.

LVM - 230W / LVM - 240W
23 / 24 inch Multi Format Monitor

Input - 1 D -SUB (23") / 1 DV1 (24"),
3 BNC (Analog), 2 BNC (SDI)

 Output - 1 BNC
(Selected SDI Channel -Adam lhu alt)

1111  LCD Resolution
23 inch - 13135 X 768 (16:9)

24 hch- 1933X 1203 (16:10)
-Full Native HD

Contrast - 800:1 (23"), 1003:1(24")
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Keeping your
toolbox busy
BY PAUL MCGOLDRICK

Imagine you are working on this
year's major home project (not
that you really have time for it),

and you decide to make a habit of not
putting your tools away every day.
At the end of your project, you look
around your garage to see what tools
you didn't use. Do you get upset if
you see a particular saw or clamp that
didn't get a showing during the job?
No, I'm sure you don't. Just because
you didn't need the tools doesn't mean
that they are redundant - they're just
not relevant to what you were doing.
So, then why are directors of motion
pictures and television productions
upset if they don't use every tool?

One of the worst toolkits we have
been handed in recent years is the
infamous Table 3 from the ATSC
(www.atsc.org/standards/a_63.pdf).
It offers three line standards (480,
720 and 1080) for DTV with six dif-
ferent frame rates (23.976Hz, 24Hz,
29.97Hz, 30Hz, 59.94Hz, 60Hz), the
choice of progressive or interlace scan-
ning and a choice of aspect ratio with
square pixels (4:3 or 16:9). The result
is an intense complication of na-
tive versus input formats for display,
considerable complications for pro-
duction standards and even claimed
excuses for DTV standards that most
engineers would find absurd. But the
standards are the kind of compromise
that has, unfortunately, become all
too common because of legal threats
by other interested parties.

I personally blame the FCC for its
cowardly stance on AM stereo as a
starting point for the scared approach
to standards that we have seen since
then. We have put ourselves 10 years
behind the rest of the world in cellular
telephone services because of infight-
ing in standards, we have confused
the public on DTV standards, and

we cannot even agree on what sort
of language we should use in selling
display products. Compare this to Eu-
rope where, when a standard is agreed
on at an engineering level, everybody
shares intellectual property and fights
in the market with pricing, size, look
and delivery.

Speaking of production tools, many
years ago, working on the original
"Dr. Who" series at the BBC, we had

scene, always short, using one of Lu-
cas' extraordinarily tacky 1960s wipes
- that not even Dr. Who would have
used - before activating every single
computer graphic, and more, that was
on his Marin-based hard drive.

The result is a nauseating 24fps mo-
tion -problematic movie that screams
technology for technology's sake, with
no real story line except to tie the ends
together and make some kind of per-

When you watch a modern production involving

high-speed movement, intense explosions and
scene changes in a small number of frames, your

mind becomes numb from it all.

some of the cheesiest special effects
you could imagine. Spaceship props
were $5 models, landing a craft in-
volved nothing beyond what you
might find in a child's art box, and
audio was from primitive processing
boxes. But it all worked really well be-
cause the storyline was so intense. We
even coped with the incredible noise
and microphonic interference to the
cameras that the doctor's robot pro-
duced when it moved around.

But when you watch a modern pro-
duction involving high-speed move-
ment, intense explosions and scene
changes in a small number of frames,
your mind becomes numb from it all.
The worst example is "Star Wars: Epi-
sode III - Revenge of the Sith." I left
the auditorium with a headache after
enduring the strained exhibition of
every single special effect that George
Lucas could provide.

Each scene seemed to be continuity-

linked by a vision of spacecraft mov-
ing somewhere in the Lucas universe.
Then it transitioned to an action

verted sense of the original Episode N.
While you want to scream, "Get a life,
George," you also know that this is but
the prelude to a special edition to follow
later when the technology has caught
up to allow him to do the things he will
declare he always wanted to do, but
couldn't. But then you could always
tell him that he needed to get some-
one else to write the script and direct
the movie - something that made
"The Empire Strikes Back" the only
decent production in the whole series
- but then that wouldn't be using his
whole toolbox. BE

Paul McGoldrick is an industry consultant
based on the West Coast.

SEND Send questions and comments to:

paul_mcgoldrick@primediabusiness.com

ATTENTION READERS!
Sign up now for Broadcast Engineering's

exciting, new online newsletter

BEYOND THE HEADLINES
at www.broadcastengineenng.corn
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...and Distribution & Conversion

...Closed Captioning

...Production & Post Production
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and Much More...
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U.S. & International Sales
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Accent Your Content with Inca's High Quality Graphics, Streamlined
Workflow and Scalability to Ensure a Smooth Transition to HD

Quality - Inca broadcast graphics products are of the highest quality, allowing operators
unparalleled creative freedom and providing graphic artists with the tools to create the most
visually appealing graphics imaginable.

Workflow - Broadcasters need to maximize efficiency as they move to HD. Inca solutions
enable graphics to be controlled by a local operator, a remote operator, an automation
system or a custom control application, and feature innovative functionality, interoperability,
connectivity and support for open standards that will revolutionize a broadcaster's workflow.

Scalability - Our Inca family of broadcast graphics products bridges SD and HD
technologies, allowing broadcasters to upgrade to local HD production at their own pace
using HD/SD simulcast; HD upgradeable graphics products; or HD/SD selectable graphics
solutions.

For more information on Inca products visit www.leitch.com/inscriber

Image created with Inca Studio
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