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THIS IS NOT AN AUDIO CONSOLE

IT'S A DIGITAL
CONTROL SURFACE

THE D-9 interfaces to WHEATSTONE's router-
based BRIDGE MIXING SYSTEM—a digital
network that lets multiple control surfaces share
common audio resources, accessing signals and
sending mixes throughout your facility.

e
== o
OTHER DEDICATED DSPs and
SURFACES controls, recundant
can share _ automatic failover CPUs,
common audio mix engines a1d power
resources

supplies are a:! integral
to the system. Compo-
nents interconnect via

|/D CONNECTIONS can be at CATS or fiberoptic
paint-of-use and accessed by any cables for single-wire
control surface system integration.

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 clarity
of operation —take ADVANTAGE of the
WHEATSTONE BRIDGE Network System!

CENTRAL FRAME
can control a 1024 x
1024 mixing based
router

Talk to your STATION ROUTER
bi-directionally for smooth

o infegration

N Wheat tone

sales@wheatstone.com / tel 252-638-7000 / www.wheatstone.com Copyright © 2005 by Wheatstone Corcoration




-'-Hclass content delivery platform Managing Content. Delivering Results.

Airtime Sales Scheduling Media Ingest Digital Asset Management Playout Automasion Intelligent Transport

At Harris, we're creating the blueprint for digital content management and delivery. And we've given it a

name. We call it the H-Class Content Delivery Platform and applications suite. The F-Class Platform makes it
possible to easily repurpose, duplicate, convert, and multi-source content within one flexible, shared services
platform. By integrating the content-aware H-Class Platform, you'll be empowered to take full advantage of

the business models vital for today and into the future. As you add H-Class applications to your operation, more
opportunities will emerge to connect content to revenue. Ask a Harris representative how you can connect your
content to revenue with the H-Class Platform and applications. Visit www.broadcast.harris.com/h-class

so assuredcommunications™
Broadcast * Microwave « RF Comm ¢ Government Systems www.harris.com
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NAB Replay

By Broadcast Engineering staff
Top products and detailed coverage from NAB20086.

Pick Hits

By Broadcast Engineering staff
A panel of independent judges bestows awards on
the 40 best products from this year’s show.

Technology Seminar

By Broadcast Engineering staff

The industry’s top experts review new technologies
seen on the show floor.

Product Jackpot

By Broadcast Engineering staff
Almost 200 new products from the exhibit floor.

Special report: Severe

weather systems

By David Starnes

Provide viewers with the latest and most important
severe weather information.
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ON THE COVER:

Bownload

FCC Update

Amplitude

Transition to Digital

; Computers & Networks
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BevonD THE HEADLINES

16 Multiple choice media future

24 VNRs, a continuing problem
DicitaL HANDBOOK

Testing audio systems

xd
Frequency
b - Spectrum of distorted THD test signal

2 |

Object
under

s 3 Network troubleshooting

Production Clips
Video server technology:
Methods for reliable operations

There were
105,046 registered
attendees at
NAB2006, which
took place at

the Las Vegas
Convention Center.
Photo by Douglas
Schwartz.

(continued on page 8}
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lkegami’s LCD Monitors:
Multi-Format, Broadcast Quality, Affordable...
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Ikegami, the world leader in broadcast monitors offers a line
of 22, 17, and “travel-anywhere” 9-inch LCD monitors that set the

. .
For ImpreSS|ve HD standard for affordable, broadcast quality, space-saving monitors.

Whether you are shooting in HD or SD, Ikegami's HLM-2200R,

d SD I' i.' HLM-1700R or HLM-900R (as well as DC pcrtable 900P) is the
an app Ica IonSO ideal choice for impressive and convenient LCD imaging.

HLM-2200 -

———— % HLM-1700 °*

lkegami Electronics (USA), inc. 37 Brock Avenue, Maywood, NJ 07607
East Coast: {201) 368-9171 West Coast: (310) 297-100 Southeast: (954) 735-2203
Southwest: (972) 869-2363 Midwest: (630) 834-9774 www.ikegami.com

Wide screen display HLM-900R
HD/SD SDI inputs (qty. 2) HLM-900P
NTSC inputs (qty. 2)

600:1 Contrast Ratio

1702 Viewing Angle (H/V)

1280 x 768 (WXGA) Resolution:

HD/SD SDI inputs (qgty. 2)
NTSC inputs (qty. 2)

400:1 Contrast Ratio

1702 Viewing Angle (H/V)
1224 x 768 (XGA) Resolution
AC and.DC (portable)

Ikegami

Tapeless ® Wireless ® Seamless
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Transmission & Distribution
Turning online services into revenue
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New ProbucTts
& ReviEws

Freezeframe

Applied Technologies
130 EGT delivers distribut
digital conversion

ed

132 Volicon’s monitoring and

logging solution

Field Reports

134 Transporting SDI/HD-SDI with
MRV Communications’ SFP

MPEG-4 compression is
frequently descr bed as

an S
compression me:hod where
an_____ isarypart

of a picture and zan be
assessed and processed
independently.

This question comes from
Alexander Louis Todorovic's
book Television Technology
demystified: A non-
technical guide

Readers submitting winning
entries will be entered into

136 KWTV moves to digital archives SR Sl
with Telestream's MAPreview bg e-mafil.ﬂtIeJ youenty
“Freezeframe-Juae” in the
138 Popwire’s Compression Master 4.0 subject field and send i
to: editor@prisma2b.com.
Mac 0SX-based encoder Correct answers received by

Technology in Transition
112 Monitor walls

10 Editorial

12 Reader Feedback
14 Classifieds

148 Advertisers Index
150 EOM

August 1, 2008, are eligible
to win.

v
|

February Freezeframe

| Q. The basic MPEG-2 standard defines

| profiles and ___ levels. The informa-
| tion needed to decode a single picture is
contained in the ___layer.

| A.The basic MPEG-2 standard defines
six profiles and four levels. The informa-
tion needed to decode a single picture is
contained in the picture layer. ‘

1 John Harris, Sharat Kumar, Larry Price I
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©2006 Maxell Corporation of America
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For over 30 years, Maxell's Innovatilve technologies have provided

broadcast professionals with the highest levels of quality, stability and rellability.
That's why we're one of the leading blank media brands for television

commercial duplication and playback-to-air, as well as acquisition, editing,
post-production and archiving. Moreover, all of our products are backed by Maxell's
superior customer service and unsurpassed product warranties. So when you
choose Maxell, you've chosen maximum performance products from

the maximum performance brand.

maxell

www.maxellpromedia.com



Greedy

HDTVs
pandering, LCD-demanding, DLT-tout-

l ing, audio-blasting, kilowatt-consuming,

power-wasting, TV-watching couch potatoes! Who
the heck do you think you are, anyway? Don’t you re-
alize your TV habits are killing us? All that electronics
is causing power companies to build even more pollu-
tion-puking power plants.

ou selfish, evil, big-screen-loving, plasma-

National Resources Defense Council and their fiends.
Oh, sorry, [ meant friends.

Yep. It seems the tree-hugging, Birkenstock-wear-
ing, anti-wind-power, global-warming goofballs have
decided to take on another cause: our increasing use
of electricity for entertainment. Hence, they’ve just
painted a big red target on just about everything in
your home, especially your big-screen TV.

Many of us probably put these kinds of people in the
kook folder. I don’t give much credence to someone
who screams the nation’s power grid is failing because
of our over consumption and in the next breath is
protesting against the building of wind turbines off
the coast of New Hampshire or Texas, claiming that
they are ugly and pollute the visual environment.
This is the same group that cries, “You broadcasters
with your towers are killing hundreds of thousands

Thus goes the theme from the Al Gore crowd, the

Send comments to: o editor@prismhZb.com ® www.broadcastengineering.com

of teeny weeny, little defenseless
birds ever year. Shame on you!”

The eco-czars’ answer to ever larger TV sets is that
they be made more efficient with such federally man-
dated “features” as sleep modes and require efficiency
labels. The groups claim people shopping for new big-
screen TV sets will pay attention to how much power
the sets use when deciding what set to buy.

Can’t you just see the average guy looking at a new
HDTYV set in Circuit City? He says to his wife, “Hey,
hun, let’s buy this little one. It’s 2.5 percent more ef-
ficient than that really cool looking, 65in plasma set
with the complete surround-sound system. Yes, 1
know this one has only a 32in screen. But remember,
we’re doing it for the children.”

Viewers won’'t buy TV sets based on power con-
sumption. That’s like saying people buy cars based on
how long they can go between oil changes.

According to Nstar, Massachusetts’ largest investor-
owned electric and gas utility, a standard 32in television
uses about one-third as much power as a 42in plasma
TV set. When you add the cost of an STB for the 32-
incher, the total yearly cost to power both is $121.20.

How much does a refrigerator cost to run? A standard
fridge costs $265 per year to operate. If you buy a new
Energy Star model, that cost drops to the same as for a
plasma TV set. A window air conditioner? $345 a year.

Now, here’s the dilemma: Do you choose to sit in an
air-conditioned room, watching a great-looking TV
set with a cold beer in hand, courtesy of your fridge, or
do you choose to sweat it out without the air, a mini-
TV and a warm beer. Hmm, let me see.

Okay, I've decided.

[ can forgo the air conditioning, but not the rest. Be-
sides, that air conditioner is the most expensive power
consumer of the three, so I feel pretty ecologically
responsible with this decision. That means it’s shorts
and T-shirts at my house. Bring on the beer, and what
channel is the baseball game on?

editorial director
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Brad Gilmer:
Most of the vendors in the video

server arena require that we purchase .

pre-qualified drives from them. Of

course, they charge a premium and

in some cases an excessive price for a

drive. This seems to fly in the face of

the IT mantra of using off-the-shelf

components and non-proprietary

technologies. In your experience, is

there a valid reason for manufacturers
to do this, or is it a marketing ploy?

WiLLiam T. Haves

DIRECTOR OF ENGINEERING

AND TECHNOLOGY

Towa PusLic TELEVISION

Brad Gilmer responds:

There are some reasons for manu-
facturers to charge more than off-the-
shelf pricing for their replacement
drives. Here are a couple of examples:
* The methodology for calculating
the price of replacement components
such as drives is somewhat opaque.
Such calculations may be based upon
long-term purchase commitments. If
the RAID array uses 40GB drives and
the manufacturer has a policy of pur-
chasing enough drives to keep parts

12

available for five years, then that man-
ufacturer may be locked into pricing
that seems ridiculous two years down
the road. The manufacturer may also
include other costs that pay for ware-
housing or customer support.

* Some manufacturers may perform
100-percent quality control on all
drives that they put into their arrays.
The manufacturers may pass on the
cost of this additional quality check
in the price of the replacement parts.
« The manufacturer may have to
change suppliers at some point, re-
quiring that all of the certification
tests run on the original components
be rerun on the new drives. Some en-
gineering work may have to be done
to make the new drives work in the
old system.

* The manufacturer may make modi-
fications to the off-the-shelf drives
that involve cost and time.

* The manufacturer may purchase
drives that are different from off-the-
shelf drives. For example, the drives
it purchases may have a longer mean
time between failures or may be capa-
ble of status reporting, such as RPM
or temperature, which the off-the-
shelf drives cannot do.

* Manufacturers may also try to dis-
suade you from putting off-the-shelf
drives into their products, even if you
are able to find the exact replacement
part on the open market. They do this
for several reasons, but the biggest
reason is that once you start to mod-
ify the product, the manufacturer has
no idea what sort of system you have,
If they just shipped the product and
never heard from you again, then this
might be fine with them.

However, as users, we expect and
demand exceptional customer ser-
vice for critical systems such as video
servers. When users start substitut-
ing components and then call the
manufacturer expecting support, the
manufacturer may end up spending a

broadcastengineering.com

great deal of time to solve a problem
caused by the substitution. This has
a direct cost to the manufacturer. In
a perfect world, no user would sub-
stitute a 40GB drive and expect it to
work perfectly in a RAID array that
uses 80GB drives, but it happens. It is
not fair for the manufacturer to pay
for two or three phone calls until the
problem is solved.

* There are occasionally problems
on the manufacturer side, too. Some
manufacturers know that once you
spend $100,000 on a purpose-built
piece of video equipment, you will be
reluctant to put anything into the sys-
tem other than approved parts. They
take advantage of this by substan-
tially marking up the off-the-shelf
parts. In the long run, manufacturers
that do this are shooting themselves
in the foot. Users know how much
disk drives cost. They can understand
some markup to cover engineering,
warehousing and testing costs, but
there is a limit. Manufacturers who
get greedy will be exposed as other
manufacturers provide parts at a rea-
sonable cost.

As the trend to use off-the-shelf com-
ponents continues, prices for complete
systems continue to fall. In the long
run, the cost of replacement compo-
nents will also fall.

Everything is a negotiation. If a drive
price seems excessive, ask the manufac-
turer to negotiate a reduced price on
spare parts. You might also try to nego-
tiate a clause that lets you put in off-the-
shelf drives. Ultimatety, you may have to
go to a manufacturer who has a pricing
policy you can live with. BE

Tesfthbur Knowledge!

Seer‘the Freezeframe question of the

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

| Send answers to editor@prismh2b.com
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liably covered by
nnhejser RF wire

Youcana ways rely on Sennheiser RF wireless systems, wherever you are in the world, what-
ever the task you face. As one of our customers puts it, “Sennheiser RF works where others
fail”. Try the surprisingly small and rugged new SK 5212 bodypack and the awarded microphone
SKM 5200 on any stage or broadcast situation. Choose from the world’s most comprehensive
RF wireless portfolio for proven quality and innovative products - with microphone and accesso-
ries of every sort of custom-made specials and global support service. Sennheiser equipment is
upwards and downwards compatible so it always remains a reliable investment.
www.sennheiser.com




Shake things up - When breaking
news hits, don't let it knock you
for a loop. P2 withstands shock up
to 1,500 G and vibration up to

15 G - ensuring you'll get the shot
no matter how bumpy the ride.
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AJ-HPC2000

DVCPRO HD P2 Camcorder
Qutfitted with three full 2/3" HD
CCDs and 14-bit A/D processing,
this news camera offers exceptional
dynamic range and low light record-
ing in the 720p or 1080i HD and 480i
SD formats. Uses widely available
pro-quality lenses and accessories.

v

For more information visit www.panasonic.com/broadcast or call 1.800.528.8601

DVCPRO HD P2 is the only high definition recording technology
with no moving parts to wear out. Impervious to shock and
vibration, it offers the highest reliability, especially in challenging
newsgathering situations. Upgradable capacity, random access
to footage, laptop field editing and ultra-fast transfer combine to
make P2 solid-state memory recording the unmatched choice

for news production today and tomorrow.

Panasonic ideas for life
© 2006 Panasonic Broadcast

AJ-HPS1500

P2 CVCPRO Studio Recorder

It's a highly versatile, solid-state
recorder/player for the broadcast or
production facility, with G-bit Ethernet,
USB 2.0, IEEE 1394 (AVC), HD-SDI and
SD-SDI input/outputs. The recorder
offers five P2 card slots and two
industry-standard slots for removable
hard disk drives.

|

AJ-HPM100

Mobile DVCPRO HD P2 Recorder
Fully equipped with a six-slot P2
drive, a 9" widescreen LCD monitor
with built-in stereo speakers, a
jog/shuttle dial and function buttons,
and an SD card slot, it operates on
either AC or OC power.

4




Downloa

BY CRAIG BIRKMAIER

or decades, free-to-air broad-
Fcasting dominated the land-
scape of television. The NAB
was considered to be the most power-
ful lobby in the nation’s capitol. To-
day, the NAB’s annual conference and
exhibition continues to grow, even
as the broadcasters it represents have
fallen into a long, slow decline.

At NAB, broadcasting is now a side-
show. It’s the world’s largest digital
media marketplace that feeds the
NAB’s coffers in much the same way
that TV broadcasters now look to
millions of cable subscribers to pay a
monthly subscription fee for free TV.

The TV world has exploded with
multiple choices. For decades, this
largely meant more program choices
than the limited number of analog
channels offered by TV broadcasters
to deliver one program at a time.

Broadcasters who went to NAB2006
may have come home understanding
a new meaning for multiple choice:
Consumers want more choice, not

90 |

A multi

choice media

uture

just in terms of content, but also in
the venues for which digital media
content can be optimized and deliv-
ered to them — anywhere, anytime
on virtually any device.

Broadcasters are learning that they
made a poor choice with respect to
their standard for DTV broadcasting
— that they are being left behind as
the content conglomerates begin to
exploit new channels of distribution
in pursuit of new revenue streams.
The short-lived era of free TV is over,
at least here in the United States.

No respect

I still remember a conversation that
took place in the early ’90s with a
close friend who has enjoyed a suc-
cessful career as a broadcast engineer.
At the time, I was participating in the
Advisory Committee on Advanced
Television Services (ACATS), which
ultimately recommended to the FCC
the adoption of the ATSC digital tele-
vision standard. That standard was

80 |
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photos
Activities using household TVs
Source: CEA www.ce.org
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being optimized for only one thing:
the delivery of a single, high-defini-
tion television program via a 6MHz
RF channel,

I was advocating a less rigid ap-
proach to DTV broadcasting, one that
would allow the ability to broadcast
all kinds of bits to all kinds of devices.
This could include HDTV programs
delivered alongside multiple channels
of SDTV and new services capable
of delivering TV and other forms of
content to mobile and portable de-
vices. My friend proceeded to lecture
me about the basics of the broadcast
TV business model.

“We are in the business of delivering
the largest number of eyeballs pos-
sible at any moment in time to our
advertisers,” he said. And he was quite
adamant that multicasting would fur-
ther fragment the broadcast TV audi-
ence, while driving up programming
and operating costs. It seems that
most broadcasters still believe in the
viability of this legacy business mod-
el; unless, of course, the FCC would
grant them multicast must-carry/re-
transmission consent.

The topic of multicasting continues
to rear its head from time to time.
Somehow, it managed to slip in the
backdoor of the ATSC standard at the
last moment. Back in 1997, it nearly
caused some heads to roll when ABC
floated the idea that the network
would fill the new DTV service with
multicasts rather than a single HDTV
program.

At the time, Sinclair Broadcasting
president David Smith was a big fan
of multicasting. In a 1997 interview,
he talked about his controversial de-
cision to reject HDTV and use his
new digital channels for multicasting.
Smith told The Baltimore Sun that the
costs inherent in converting to HDTV

JUNE 2006




From the umpire’s call to the roar of the crowd,
nothing delivers surround sound like Dolby®“E.

L.

<
. \‘l

e

Todzy’s HDTV viewers expect surround sound with

their programming, and Dolby® E makes it happen.

With Dolby E you can easily deliver surround scund from
the remote truck to the network, from the network to the
local station, and within cable and satellite operations.
Dolby E converts your two-channel broadcast piant to a
multichannel audio facility.

Dolby E carries audio metadata to ensure the irtegrity of

your program’s original sound. It automatically controls
the complete audio delivery path—from production to the
viewer’s home. And with all the other broadcast products :
now incorporating Dolby E, you can deliver surround sound

more easily than ever. Join the hundreds of broadcast and

postaroduction facilities that already know how well Dolby E www.dolby.com/tvaudio

delivers. It’s the right call to make.

®
Dolby ard the double-D symbal are registered trademarks of Dolby Laboratories. DU D o L B '

© 2005 Dolby Laboratories, Inc. All rights reserved. $05/16322




would have been staggering, and, be-
sides, “I'm not going to get any more
money from the car dealer on the cor-
ner because I have a prettier picture.”
(See “Web links” on page 20.)

By 2004, after the company tried
unsuccessfully to get the FCC to allow
alternatives to the ATSC standard,
Sinclair was singing a different tune.
When USA Today published a story in
which it noted that 213 stations were
delivering multicasts via their DTV
signals, Sinclair’s Smith was skepti-
cal, “I'm not holding my breath that
anyone’s going to get rich putting
weather up.”

Recently, Sinclair announced two
new multicast initiatives. WBFF-
TV, the broadcaster’s Baltimore Fox
affiliate, has launched a multicast
channel carrying syndicated and lo-
cal programming. WBFF-DT-45.2
can be accessed over-the-air and on

the Comcast and Millennium digi-
tal cable systems (and on Verizon’s
FiOS-TV service when it’s launched
in Baltimore). The new digital chan-
nel broadcasts 24/7.

In March, The Tube Music Network
announced a distribution agreement
with Sinclair. Revealed just two weeks
after a similar agreement with Tribune

can work is if cable systems are forced
to carry these extra channels. This not
withstanding the fact that Sinclair and
other broadcast groups have managed
to gain carriage of both primary HD
channels and additional multicast
channels via voluntary negotiations.
The last time the subject of multi-
cast must-carry came up at the FCC,

“I'm not g‘ning to get any more money from
the car dealer on the comer because | have a

. prettier picture.” — David Smith

Broadcasting was announced, The
Tube Music Network is also avail-
able on 13 stations in Raycom Media
markets.

Multicasting in the United States
does not get much respect. Broadcast-
ers firmly believe that the only way it

it was rejected, with a dissenting
opinion from Commissioner Kevin
Martin. At NAB2006, Martin, who is
now FCC Chairman, suggested that
this was “a missed opportunity for
the commission.” Martin noted that
a wider choice of channels could

Scientific Atlanta'has helped deliv A
Cup matches and Summ: Wi l
Games coverage to spo|
globe for over 20 years.

s around th

: C

P Never Stops

Ompetlthn for viewers is greater than ever. MPEG-4 AVC
encoding from Scientific Atlanta delivers a winning performance.
* Superior video ooding/quali"ty — 50 percent improvement over MPEG-2.

* Bandwidth efficiency — More channels over existing bandwidth.

broadcastengineering.com

www.scientificatlanta.com/compete

= Reliability — Maximum service availability.
* Bandwidth use — CBR and VBR encoding.

HDTV MPEG-4 AVC Encoder — Model D9054~

Scientific
Atlanta

A CISCO COMPANY
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Only DeckLink HD Extreme has SDI and analog
connections in HD and SD for only $995!

The new DeckLink HD Extreme features both
SDI and analog I/0O connections that instantly
switch between HD and SD. Use with the latest
PCl Express Mac and Windows computers for
the world's highest quality editing, effects and
broadcast paint solution.

;% '

Connect to any Deck, Camera or Monitor

DeckLink HD Extreme supports standard and high definition SDI
4:2:2 and analog YUV, as well as NTSC/PAL and S-Video in and out.
DeckLink HD Extreme also features 2 channel AES audio and
professional analog stereo XLR audio in and out. An R&-422 port
is included for controlling broadcast decks and a genlock/HD
tri-sync input for connecting to large broadcast systems.

DeckLink HD Extreme's SDI and analog

component YUV connections will switch
standards instantly. Work with the widest range of equipment,
such as Betacam SP, HD set top boxes, HDV cameras, Digital
Betacam, HDCAM, D5, HDCAM SR 4:2:2 and more.

High Definition and Standard Definition
If you're moving between SD and HD,

World's Highest Quality

14 bit DeckLink HD Extreme works natively in 10 bit

Digital ta Analog 4:2:2 and features the industry’s only true 14 bit

analog conversion with uncompressed video

capture/playback. With uncompressed 10 bit capture and playback,
you'll always retain that pristine film look.

Compatible with Popular Video Software

DeckLink HD Extreme gives you the freedom to move between
platforms with drivers for PCl Express Apple Mac OS X™ and
Microsoft Windows™ systems. Use your favorite video software
such as Final Cut Pro™, Premiere Pro™, After Effects™, Photoshop™,
Shake™, Combustion™ and many more.

h' \\ A\ £ -

p A

2

DeckLink HD Extreme

US$995

. =

Learn more today at www.blackmagic-design.com



provide the incentive for many of the
homes that now depend exclusively
on the NTSC service to buy DTV re-
ceivers. He stated that if the majority
were willing to look at the multicast
must-carry issue, it would be an im-
portant opportunity to address the is-
sue before the return of analog chan-
nels, now slated for 2009.

Congress did not address the multi-
cast must-carry issue when it set the
new deadline for the return of the
analog spectrum. And it is not likely
that this issue will be addressed in any
telecommunications legislation dur-
ing this session of Congress.

The most visible attempt to use the
DTV spectrum for multicast services
is by USDTV, which now operates a
multichannel subscription TV service
in four U.S. markets: Albuquerque,
NM; Dallas-Ft. Worth; Las Vegas;
and Salt Lake City. In these markets,
broadcasters share spectrum with
USDTYV, which delivers a package of
12 TV channels in addition to the pri-
mary program channels of all local
DTV broadcasters.

At NAB, USDTV announced that
it is migrating its portion of the ser-

mmm Web links

1997 Sinclair statement on

multicasting
www.showbizdata.com/contacts/
picknews.cfm/13413/SINCLAIR_
CHIEF._CLEAR_ WON'T_SELL

2004 USA Today story on

multicasting
www.usatoday.com/money/
media/2004-01-28-multicast_x.htm

The Tube Music Network
www.thetubetv.com

2006 FCC Chairman Martin’s state-

ment on revisiting must-carry ruling
www.njtelecomupdate.com/
lenya/telco/live/tb-WHAL1145
995902432 .htm!

ITV wins Freeview channel auction
http.//news.bbe.co.uk/1/
hifentertainment/tv_and_
radio/4402071.stm
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vice to the more efficient H.264/AVC
compression technology, which is also
being used by DIRECTV and Dish
Networks. The increased channel
capacity will allow USDTV to offer
additional paid programming pack-
ages. Existing subscribers will be able
to get an AVC-to-MPEG-2 transcoder
module that plugs into a USB port on
current set-top boxes. The company
also announced that a new AVC-en-
abled set-top box with a DVR would
be available by the end of the year.

Over there!

U.S. broadcasters (and USDTV) are
still struggling to find a viable busi-
ness model for digital broadcasting.
They need look no farther than the
UK for a real world case study.

As was the case with most European
countries, the UK rejected the notion
of moving immediately to HDTYV,
choosing instead to offer a wider
choice of SD multicast channels. The
original business model included free-
to-air equivalents of existing analog
channels and a subscription service
called On Digital. With the subscrip-
tion service, a home could receive
about 30 channels for a monthly fee
below that of cable and DBS.

On Digital languished and ulti-
mately failed due to financial prob-
lems related to bidding too much for
exclusive television rights to a foot-
ball (read: soccer) league. The system
was reborn as Freeview, which offers
about the same number of channels
with no subscription fee. Viewers
need only purchase a digital set-top
box to receive the multicast package.

The response has been excellent,
with more than 10 million receivers in
6.4 million homes. Freeview is ex-
pected to pass DBS service BSkyB in
total subscribers this year. Even more
important, UK broadcasters have re-
cently bid millions of dollars to gain
channel slots on the free service. (See
“Web links.”)

U.S. broadcasters may be wonder-
ing how this is possible. How can a
company make money delivering ad-
vertiser-supported television content

broadcastengineering.com

without the help of the cable and DBS
subscriber fees (which now account
for nearly half of the typical monthly
bill for multichannel TV services in
the United States)?

Clearly, the only way to make money
with multicasting in the United States
is to mandate cable and DBS carriage
so that these additional programs can
be seen. There are just not enough
homes with free-to-air DTV receiv-
ers in this country to attract enough
eyeballs to make any money. It's as
if U.S. broadcasters are saying, “Why
worry about DTV when we can get
the multichannel services to collect a
fee from every viewer for using ‘their’
networks? Who cares about reaching
TVs with antennas anyway?”

Anycasting

Apparently, there is a growing
group that believes that we want to
watch TV on cell phones, video iPods,
BlackBerries, notebook computers
and those screens that keep popping
up in cars. You can count the NAB
among those organizations that think
TV broadcasters should be able to
serve the growing market for mobile
and portable video.

It is not surprising that the media
conglomerates are less than keen on
this idea. The content oligopoly is
desperately trying to monetize the
delivery of video through multiple
distribution channels. The wireless
phone companies and Qualcomm’s
(COFDM-based) MediaFlo network
charge subscribers for the video con-
tent they deliver. And the media mo-
guls are learning how to use the Inter-
net to download content — for a fee.

For now, unfortunately, U.S. broad-
casters are watching from the side-
lines as a world of digital media, with

new opportunities, takes form with-
out them. BE

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

Send questions and comments to:
craig_birkmaier@prismbZh.com
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THE CANON XL H1 HD CAMCORDER.

Whether you’re a broadcast ENG producer, documentary, feature or commercial videographer, your
HD camcorder has arrived. Here are just a few of its unparalleled litany of features. The Canon XL H1is
built around a 3CCD system with separate native 16:9 CCD’s. Each 1/3" CCD has 1440 x 1080 pixels,
resulting in high resolution, accurate calor reproduction and a wide dynamic range with virtually no
color noise. For pristine image quality, the XL H1 features uncompressed digital HD-SDI output (SMPTE
292M). And multi-camera shoots are na problem, thanks to SMPTE time code input and output and

Genlock synchronizetion. The features and innovations continue as you also
XI 1 get Total Image Control which includes 3 color matrixes, 2 cine gammas, and

adjustable: knee, black stretch, setup level, master pedestal, horizontal detail,
coring, sharpness, 2 noise reductions, -olor gain, hue, and master color setup adjustments. Since
each adjustment is individual, you can create your own custom look and store it on an SD memory
card. The XL H1 delivers 1080i HD resoldtion, along with three different frame rates of 60i, 30 Frame
and 24 Frame - so no matter what your preduction, the XL H1 has you covered. There’s also the optional
60i / 50i Video Mode Option, which means that you can record in both NTSC and PAL. You can even
take photos with the XL H1 either in video or camera color space. And in keeping with Canon’s Open
Architecture approach, optional CONSOLE Image Control & Storage software delivers unprecedented
flexibility and versatility. Proving, of course, that the XL H1 is truly high definition’s highest expression.
You’ll find so much more about this amazing, affordable HD camcorder at www.canandv.com.

©2006 Canon U.S.A,, inc. Canon is a registered trademark of Canor Inc. in the United States
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VNRs,

a continuing problem

BY HARRY C. MARTIN

ideo news releases (VNRs),
unsolicited taped public-
ity pieces, continue to cre-
ate issues for TV stations that do not
identify the sources when all or part of
such pieces appear in their newscasts.
About a year ago, the FCC publicly
warned licensees that they might have
to disclose the origins of any tape
used in a newscast if it was originally
provided as part of a VNR. The warn-
ing arose after government-produced
VNRs — including fully-produced
packages that look like news stories
— appeared on-air at some stations.
The commission also asked for pub-
lic comment on VNR use, with the

=mm Dateline

July 10 is the date that TV and
Class A stations should place their
quarterly issues and programs lists,

and their quarterly children’s pro- |

gramming reports (Form 398), in
their public files. Form 398 also must
be filed electronically with the FCC
by July 10.

August 1 is the deadline for TV,
LPTV, Class A TV and TV transla-
tor stations in California to file their
2006 renewal applications. TV and
Class A stations must also file EEQ
program reports (Form 396) along
with their renewals.

August 1 is the deadline for TV
stations in California, North Carolina
and South Carolina to file their bien-
nial ownership reports.

August 1 is the date on which TV
and Class A stations in the follow-
ing states must place their annual
EEO reports in their public files and,
if they have one, post them on their
Web sites: California, lllinois, North
Carolina, South Carolina and Wis-
consin. Stations with fewer than five
full-time employees are exempt.
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apparent intention of banning their
use except where the sponsoring or-
ganization or government agency is
properly identified.

According to a recently released
study prepared by the Center for Me-
dia and Democracy and Free Press, as
many as 77 TV stations used VNR-
provided tape in the last year without
disclosing its origins. The study was
released with considerable fanfare,
accompanied by a statement from
Commissioner Jonathan Adelstein, a
long-time critic of VNRs. Adelstein
and his colleague, Michael Coprps,
have demanded that these stations
apologize to their viewers.

Last spring, the FCC suggested
that it could enforce good journal-
ism practices through commission
rules requiring disclosure of sponsor-
ship and similar financial interests.
The theory is that somebody some-
where presumably paid good money
to have the VNR produced, with the
goal being to persuade somebody of
something through a broadcast of the
piece. The sponsorship identification
rules require that when a station re-
ceives consideration for the broadcast
of any material, or when a station has
actual knowledge that consideration
was paid somewhere along the line,
the station is obligated to disclose
that information to its audience. Sec-
tion 73.1212(a)(2) of the rules states
that where a piece is provided free
of charge, or at a nominal charge, no
sponsorship ID is required.

Certainly, licensees have an interest
in doing the right thing and disclosing
to their audiences who is sponsoring
various materials in their newscasts.
But now, another more practical
reason for policing compliance with
the sponsorship ID rules is looming,
The attorney general of New York,

broadcastengineering.com

Eliot Spitzer, has been on a crusade
against payola practices on the part
of major record companies and radio
licensees. He has entered into mul-
timillion-dollar settlements with at
least two record giants and has filed
a lawsuit against a major group radio
station owner. All the while, Spitzer
has complained that the FCC has not
enforced the payola (i.e., sponsorship
ID) rules.

In April, the commission sent letters
of inquiry to four broadcast groups
seeking information concerning their
relationships with record companies
and record promoters. Published
reports suggest that the four radio
groups were negotiating with the
FCC to try to reach a consent agree-
ment under which they would make
a “voluntary” contribution to the U.S.
Treasury and possibly agree to adopt
certain procedures and policies aimed
at preventing sponsorship ID viola-
tions. But reports indicate that no
agreement has been reached because
the FCC is looking for a contribution
of many millions of dollars, not the
$1 million the broadcasters offered.

With sponsorship ID investigations
open on at least two fronts, the VNR
issue is not going away. As a result,
broadcasters would be well-advised
to take a close look at their own inter-
nal policies relating to this issue. The
sources of VNRs should, in all cases, be
identified on the air. If the FCC decides
to enforce this, fines could amount to
tens of thousands of dollars or more
due to the recent attention being given
to sponsorship identification issues. BE

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

Send guestions and comments to:
harry_martin@prismb2b.com

JUNE 2006




Talk about intelligent design...

PROGRAM SOURCES
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3 VDCP CONTROL CHANNELS

AUTOMATION

REMOTE WORKSTATIONS
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¢ MPEG-2 CODECS

e DV CODECS

e EMBEDDED AUDIO
e AES/EBU AUDIO
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e 4-DRIVE RAID ARRAY
e CLOSED CAPTIONING

e TARGA GRAPHICS

o INPUT FRAME SYNC

e HEAD & TAIL TRIMMING
e AS-RUN LOGS

360 Systems is delivering a new class of Image Servers.

Take a close look and you’ll find new features
that enhance workflow speed and content qual-
ity. New Remote Workstation software lets you
create work areas for ingest, trimming, playlist-
ing or review—and place them anywhere you
need them. New network transfer tools move
content fast, to and from popular NLEs. And
now, Image Servers import and export more
forms of video and audio than ever before.

Whether you’re running a network, mid-mar-
ket station or cable access channel, the new Image
Servers with Advanced Playlisting, accurate As-
Run logs, and easy editing functions may be every-
thing you’ll need to get to air.

Today’s intelligently-designed Image Servers
deliver a new generation of capabilities, yet are in-
credibly affordable—which may explain why they’ve
become today’s best-selling broadcast servers.

www.360systems.com - Tel 818-735-8223 - email: BE2006@360systems.com




Testing

audio systems

BY MICHAEL ROBIN

A

he performance of an au-
dio system element (eg.,
an audio mixing console)
or a complete system (consisting of
a number of individual system ele-
ments connected in a typical opera-
tional configuration) is expressed in
terms of measured values of perfor-
mance-indicative parameters. Audio
performance-indicative  parameters
are grouped in three major catego-
ries: linear distortions, nonlinear dis-
tortions and noise. This article deals
with performance test concepts as
developed by North American broad-
casting organizations. A future ar-
ticle will discuss the dynamic range,
with reference to analog and digital
systems, as well as implications of
various concepts of audio signal level
monitoring (PPM and VU-meter).

Linear distortions

Electrical signal waveform modi-
fications independent of the signal
amplitudes are linear distortions. It

i

is assumed that the amplitude of the
electrical signal does not exceed the
clipping level of the equipment under
test. There are two major types of lin-
ear distortions encountered in prac-
tice: non-uniform frequency response
and non-uniform phase response.

Amplitude vs. frequency response
is the peak-to-peak variation over a
specified frequency range of the mea-
sured amplitude of an audio signal,
expressed in dB with reference to the
signal level at a specified frequency
(usually 1kHz). The input port of the
object under test is fed a 1kHz signal
at the standard operating level (SOL)
(i.e., +8dBu or +4dBu for high-lev-
el inputs and, typically, -60dBu or
-70dBu for microphone inputs).

The gains are adjusted to obtain
SOL (+8dBu or +4dBu) at the output.
The audio analyzer is calibrated to
read 0dB at the reference frequency.
The input signal frequency is varied
in discrete steps, or continuously, and
readings in dB, with reference to 0dB,

60

50%
50

22%

Percent of effectiveness

TV Internet

12%

. 6%
B =

Magazines

Most effective medium to grab viewers' attention

10%

Newspapers Radio

Source: Burst Media

www.burstmedia.com

26

broadcastengineering.com

are taken at specific frequenc1es The
measured frequency range is usually
20Hz to 20kHz. Figure 1 shows the
typical setup for frequency response
measurements.

Test Millivoltmeter
signal calibrated in
generator decibels
Gain

control

Figure 1. The measurement of frequen-
cy response

Phase vs. frequency response is the
variable phase shift occurring in a
system at several frequencies within
a given band. The input of the object
under test is fed a signal of variable
frequency. A calibrated phase me-
ter is connected at the output of the
object under test. A plot of phase vs.
frequency is carried out over the fre-
quency band of interest.

Nonlinear distortions

Nonlinear distortions of an electrical
signal are caused by deviations from a
linear relationship between the input
and the output of a given equipment
or system. There are two types of
nonlinear distortions encountered in
practice: harmonic distortion and in-
termodulation distortion.

Harmonic distortion occurs when
a system whose input is fed with a
pure sine-wave signal of frequency f
produces at its output a signal of fre-
quency fand a set of signals with fre-
quencies (2f, 3f, ... nf) harmonically
related to the input frequency. The dis-
tortion factor of a signal is the ratio of
the total RMS voltage of all harmonics
to the total RMS voltage. The perfor-
mance of audio amplifying devices is
expressed in terms of percentage of
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total harmonic distortion (THD) at a
specified output level. For professional
studio-quality equipment, the output
level THD is measured at 10dB above
SOL (+18dBu or +14dBu). This level
is called maximum operating level
(MOL). The percentage of THD is the
distortion factor multiplied by 100.
The mathematical expression is:
V(E,2+E+ .. +E %)

THD=

V(E?+E +E2..+E
where:
E, = amplitude of

fundamental voltage
E,.= amplitude of second harmonic
E .= amplitude of nth

harmonic voltage

To measure the THD, the audio ana-

lyzer removes the fundamental (first
harmonic) component of the distort-
ed signal present at the output of the
object under test, and all the remain-
ing energy, including noise and har-
monics, is measured. The measure-
ment bandwidth is usually limited to
20kHz. Because of the contribution
of noise to the measured results, the
method is better described as total
harmonic distortion and noise (THD
+ N). The tests are carried out at sev-
eral frequencies, such as 50Hz, 100Hz,

x 100

1kHz, 5kHz, 7.5kHz and 10kHz. THD
measurements at frequencies above
10kHz are irrelevant because the har-
monics generated by the object under
test are above the audio bandwidth.
Figure 2 shows the typical setup for
THD measurements.

Intermodulation distortion (IMD)
occurs when a system whose input is
fed with two signals of frequencies f|
and f, generates at its output, in addi-
tion to the signals at the input frequen-
cies, signals having frequencies equal
to sums and differences of integer
multiples of the input frequencies. The
SMPTE IMD test specifies the use of
a test signal consisting of two separate
frequencies (f, = 60Hz and f, = 7kHz)
with a respective amplitude ratio of 4:1.
The IMD causes the 7kHz “carrier” to
be modulated by the 60Hz signal. This
results in the generation of sidebands
above and below the 7kHz carrier with
components at 60Hz and its harmon-
ics. The IMD is computed as:

Demodulated signal
IMD = — — ——x 100
E!Z

where: E, = amplitude of the 7kHz
component.

Figure 3 on page 30 shows the typi-
cal setup for IMD measurements.

Amplitude

3
>

Frequency

a - Spectrum of THD test signal

Object
under
test

—

Test signal generator

¢ - THD test setup \

Amplitude

2f 3

af
| T

Frequency

b - Spectrum of distorted THD test signal

B

THD measuring instrument

Figure 2. The measurement of total harmonic distortion
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Noise

Audio signals are affected by noise,
which is best defined as an unwanted
disturbance superimposed on a use-
ful signal. The noise level is usually
expressed in dB relative to a reference
value and is commonly referred to as
signal-to-noise-ratio (SNR). In pro-
fessional studio equipment, the refer-
ence level for SNR measurements is
the maximum operating level (MOL),
which is typically the output level at
which the THD is 1 percent. Usually,
MOL is 10dB above the SOL.

The main source of random noise
is the thermal agitation of electrons.
Given R, the resistive component of
an impedance Z, the mean square
value of the thermal noise voltage is
given by: E ? = 4kTBR, where:

E = The noise voltage

k = Boltzmann’s constant
(1.38 x 10-* joules/Kelvin)

T = The absolute tempera-
ture in Kelvin

B = The bandwidth in hertz

T is usually assigned a value such
that 1.38T = 400, corresponding to
about 17°C. The SNR at the output of
a system depends on the noise gener-
ated by the resistive component of the
signal source (e.g., the microphone)
and the noise generated by the earli-
est amplifier stage in the chain. As-
suming B = 20kHz and a microphone
with a resistive component R = 150(),
E = 0.219nV. This is the theoretical
thermal noise of the microphone in-
put circuit.

The microphone preamplifier con-
tributes its own random noise, which
considerably reduces the SNR of the
system. The situation can be visualized
as having an ideal noiseless amplifier
whose input is fed by a noise generator.
This fictitious noise is called the equiv-
alent input noise (EIN) of the ampli-
fier. The difference between the EIN
and the calculated theoretical thermal
noise level of the audio signal source is
called the noise factor of the amplifier.

The measurement of SNR is a
rather involved procedure, and the
accuracy of the results depends on a
strict adherence to a set of rules. The
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Figure 3.The measurement of intermodulation distortion

routine test procedure illustrated in
Figure 4 and described below is suit-
able for the SNR measurements of an
audio mixer:

+ Step 1: Disable all inputs except the
one in the measurement path. Disable
all compressors and equalizers. Feed a
1kHz audio signal at the rated input
level (e.g., -70dBu) at the microphone
input and adjust input sensitivity,
channel gain and master gain for SOL
at the output (+8dBu or +4dBu).

« Step 2: Remove the input signal source

and substitute with a low-noise 1502
resistor. Measure the noise at the out-
put with the audio analyzer in dBu in
a 20kHz bandwidth. An optional noise-
weighting network may be used to sim-
ulate the ear frequency response.

The SNR is given by the difference,
in dB, between MOL in dBu and the
measured noise in dBu. The use of
a weighting network will produce
SNR values that may differ by 10dB
or more from flat 20kHz bandwidth
measurements.

Normal
input
impedance

Gain
control

Test Millivoltmeter
signal calibrated in
generator decibels
Gain
control
Step 1

20kHz Optional
low-pass weighting
filter netwaork

Step 2

Milliovoltmeter
calibrated in
decibels

Figure 4. The measurement of signal-to-noise ratio
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Periodic noise is generated outside
the equipment and coupled in some
manner into it. Unlike random noise,
periodic noise can be eliminated by
good engineering practice. The main
type of periodic noise, commonly
called hum, is 60Hz, and its harmon-
ics. The measurement of signal-to-
periodic-noise ratio is similar to the
measurement of signal-to-random-
noise ratio except that a 200Hz low-
pass filter is used. A spectrum ana-
lyzer or oscilloscope may be added
to help identify the frequency of the
periodic noise.

Crosstalk is defined as the injection
of an unwanted signal from a neigh-
boring circuit via a mutual imped-
ance (e.g., between signal sources in
an audio mixer). The measurement
is quite involved. It includes feed-
ing an MOL signal to the unwanted
(crosstalking) input and measuring
its effect at the wanted path, whose
input is loaded with its characteris-
tic source impedance. The two paths
have to be adjusted for normal oper-
ating conditions. The audio analyzer
is connected to the wanted path out-
put, and the input of the crosstalking
path is fed with a constant amplitude
signal whose frequency is varied in
discrete steps or continuously in the
bandwidth of interest. The signal-to-
crosstalk ratio is expressed in dB with
reference to MOL. BE

Michael Robin, a fellow of the SMPTE
and former engineer with the Canadian
Broadcasting's engineering headquarters,
is an independent broadcast consultant
located in Montreal. He is co-author

of "Digital Television Fundamentals,”
published by McGraw-Hill and translated
into Chinese and Japanese.

Send questions and comments to:
michael_robin@prismb2b.com

il The second edition
of Michael Robin's
book may be ordered
directly from the
publisher by calling
800-262-4729. The

2= book is available from
Nalde . several booksellers.
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Client: Mobile Television Group

Console: System 5-BP
Notes: One of six System 5 consoles in Mobile Tele-
vion Group's new HDX Trucks. Euphonix
StudioHub Router integrates with the
truck's Jupiter and Pesa audio/video rout-
er systems.

On-Air News

Client: KVUE Local News

Console: Max Air
Notes: 96 channels of high quezlity audio controlled
from a compact and easy-to-use surface.
Max Air is packed with features to make
the job of mixing news less stressful and
much simpler resulting in a better show.

Production

Client: KLRU 'Austin City Limits’
Console: System 5-BP
Notes: Their System 5 has 132 channels, 48 mix
busses, 12 aux busses, and 41 physical faders.
Although the show is currently broadcast
in stereo it is mixed in 5.1 surround for
archiving.

Whatever the application Euphonix has the experience to meet your needs
including fully integrating the console's audio router with most router
control systems that utilize the ES-Switch protocol.
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