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

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

Digital Audio
Control Surface

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

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

* router based source/destination selection

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

e routable mixes

e event storage and recall

* eight stereo subgroup mixes

* eight stereo sends

* eight mix-minus outputs (can be expanded)

* four DCM faders (digitally controlled groups)

* Bus-Minus (w/TB & solo) on every input (direct out)
* pan/bal, blend, mode, EQ/dynamics on every input
* delay inputs or outputs (frames or milliseconds)

* mix follows talent / logic follows source

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

* automatic failsafe CPU card option

* redundant power supply option

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

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

* pageable fader option

* dedicated LCD display per function (EQ, Pan, Dynamics)

* multiple surfaces can share 1/0

With thousands of digital consoles installed, trust Wheatstone for your next project!
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Meet the next-generation video server.
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N=XIO AMP.

POWER UP WITH NEXIO AMP™— THE ADVANCED MEDIA PLATFORM.

NEXIO AMP™ is here ... and all the rules have changed. System Highlights:

« Exceptional fault tolerance — Complete 1/0, data path and
storage redundancy available

1/0 flexibility — Software-configurable HD, SD and mixed
conversion for complete format transparency, NEXIO AMP™ does much more HD/SD modes come standard

than simplify your workflow. It provides higher availabifity to your content and High-performance architecture — Real-time, multistream,
64-bit processing

Featuring the industry’s most advanced HD/ SD server architecture, best-in-class
storage protection, integrated software codecs and automatic up/down/ cross

speeds up the deployment of new channels.
B ) Built-in scalability — Upgrade path from 3.6 TB of integrated
Take on broadcasting’s toughest challenges and change the way you think server storage to the true shared storage NEXIO™ SAN

about video servers — with NEXIO AMP™. Integrated media services — Designed to support software-
s . . enabled Harris broadcast applications, including media
To Iearn more, visit WWW.broadcast.harrls.com/nexmamp. analysis, channel branding, automation and multiviewer 110
monitoring

Canada +1 800 387 0233 | USA East +1800 2319673 | USA West +1 888 843 7004 | Latin America -1 786 437 1960

Harris is the ONE company delivering interoperable workflow solutions across the entire broadcast delivery chain with a single, integrated approach.
Business Operations » Media Management » NEWSROOMS & EDITING » Core Processing » CHANNEL RELEASE « Media Transport o Transmission

s@ assuredcommunications® www.harris.com
Broadcast Communications ¢ Defense Communications Systems ¢ Government Communication Systems e Harris Stratex Networks




From complete solutions to products that integrate with your existing technology, Avid can provide

the tools you need to anticipate every challenge. Learn more at www.avid.com/broadcast.

©2007 Avid Technology, Inc. All nghts reserved. Avid is a registered trademark of Avid Technolagy, Inc. All other trademarks contained herein are the property of their respective owners.




When there’s no place to hide,
you need absolute confidence to stand your ground.
We will get you to air with speed, accuracy and quelity c

on time, everv time.
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ADVANCED TECHNOLOGY
MAXIMUM PERFORMANCE

STEP UP TO MAXELL BROADCAST MEDIA.

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

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

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

For more information, visit www.maxell.com.
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MARCH FREEZEFRAME QUESTION

MPEG-4 AVC, otherwise known as H264 when used for transmis-
sion, claims to have better performance over MPEG-2. This means
lower bit rates for the same quality or improved guality at similar
bit rates. Which of the following techniques are employed by H264
to achieve this improved performance?

1) Variable block sizes

2)  Deblocking filter

3) Lossless macro block coding features

4)  Higher precision motion prediction and compensation
5)  Higher bit depth precision

MARCH FREEZEFRAME ANSWER
All of them
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With extraordinary sharp and clean native 1080i image quality
and the widest range of precision image control of any
camera in its class, the new Panasonic AK-HC3500 HD
studio camera system makes everything look good - including
you. Incorporating three select 2/3-inch, 2.2 megapixel CCDs,
the HC3500 captures an industry-benchmark horizontal
resolution of 1,100 lines at a signal-to-noise ratio of 60 dB.
Panasonic’s exclusive picture-enhancing features like




Cine Gamma Curve!™ Dynamic Range Stretch (DRS) and 12-Pole Color
Correction give you unrivaled real-time image and color control in
challenging environments. Fine-tuned with our advanced Skin Tone
Detail function, you can eliminate unwanted details, while emphasizing
those you want - a feature the on-air talent will love. And when they look
good, you look good. To arrange a demonstration, call 1-800-528-8601.

For more information, please visit us at www.panasonic.com/broadcast

Panasonic
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EDITORIAL

DEPARTMENT

My name is
Dick

id people ever make fun of you as a kid? Maybe

your ears were large. Or, maybe your voice was

too high or low, depending on your sex. There

could be dozens of reasons that, as a kid, you
were picked on, or in today’s vernacular, bullied. In my
case, people made fun of my last name: Dick.

I haven’t any idea of the name’s origin. I don’t know a
nationality that would claim it, but somehow my father’s
family ended up with it. Therefore, as father is named, so
too is son.

I've heard more awful jokes about my name than you
can imagine. | mean really, I've heard them all — long,
short, hairy, big, little. If someone thought that adding an
adjective to my last name created a funny phrase, they said
it. 've used the phrase, “Stick and stones ...” more times
than you can count.

Fast-forward to today. Not much is said to me anymore
about my last name — probably because I'm older, or even
just old. Anyway, adults seem less likely to make fun of my
name. Sometimes an authority person will make the mis-
take of asking, “What’s your first name? Bradley or Dick?”
1 just reply “Moby.” That usually shuts them up.

This January, I was researching broadcast engineer
training when I ran across the firm Cleveland Institute
of Electronics (CIE). To get more information about its
program, I had to complete an online form. I got as far as
filling the box with my last name when my screen was im-
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mediately filled with a warning notice, “Inappropriate lan-
guage.” You can see a screen grab of the message at www.
broadcastengineering.com/images/inappropriate.jpg.

CIE had determined that my name, Dick, is inappropri-
ate language. The site refused to process my information
request until I changed my last name.

I decided to try another approach by changing the entry
in the last name field to, “You may not like my last name
but it’s still Dick.” Wham, 1 hit the enter key and the data
was accepted.

About three weeks later, I received an automated e-mail re-
sponse from CIE. Here’s how the e-mail was addressed. “Dear
Brad You may not like my last name but it’s still Dick.”

The e-mail invited me to take a free quiz to identify the
best type of training for me. I'm also getting e-mails from
Elizabeth at e-learning.com filled with photos of pretty
girls inviting me to click for more information.

That was bad enough, but now my own company is bul-
lying me because of my name. When registering at the new
Broadcast Engineering Forum, I typed my username, “bdick,”
completed the remainder of the form and hit enter.

Once again, the language censors took over. “Filled in
username is prohibited on this forum.” (This one can
also be found at www.broadcastengineering.com/images/
inappropriate.jpg.)

What’s most distressing is that our Web wizards claim
this can’t be fixed. To which I replied, “Yes, it can be fixed,
but that would take an engineer, and all you've got are
programmers.”

EDITORIAL DIRECTOR

Send comments to: editor@broadcastengineering.com

T H E BROADCASTENGINEERING

UV

Come join the discussion on

the latest industry topics with
other broadcast professionals
and enthusiasts.

http://community.broadcastengineering.com/forums/
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Rethink multi-image quality

Simply put, KaleidoX redefines multiimage picture quality. Using unique scaling
technology, it displays the most detailed and color accurate images, irespective of
picture size. Operafars can exploit this power with any number of layouts, across
multiple rooms, enabling them to choose their ideal monitoring configuration. The
very best monitoring, without limitations. 's time to rethink what's possible.

SEE OUR NEW
SYSTEM EXPANSION

OPTIONS AT NAB

Rethink what's possible

www.miranda.com/kaleido



FEEDBACK

DEPARTMENT

Frames and fields
Dear editor:

I grew up in my professional career with Broadcast Engineering maga-
zine. Its pages have always given me information on both the old and new
technology. When reading the sidebar accompanying David Birdy’s “High-
def video cameras come of age” article in the January 2008 issue, I found
that I had to point out some errors.

Beginning with paragraph two, 59.94 was not used to reduce flicker. The
field rate was 60fps until color was adopted in 1953. Because of the 3.58MHz
that was chosen for the subcarrier, and its relationship to horizontal and
therefore vertical, a slight adjustment to the frame rate was made to use the
chosen subcarrier. Those of us that have worked in analog for years and had
ground loop problems remember the hum bars slowly rolling up the picture,
a true sign that the frame rate did not match the 60Hz power frequency.

Paragraph three states that film was shot at 23.97fps for television. This
is not true. Film has always been shot at 24fps. A motion picture theater
plays back film at 24fps, but displays 48fps by presenting each frame twice
to reduce flicker. A telecine converts 24fps to television rates by using 3:2
pulldown. The film is running at 23.976fps (speed adjusted for 59.94 field
rate). The first frame of film is presented to three fields of video. The next
frame of film is presented to two fields of video. The process then repeats.

Glen
David Birdy responds:

WhenI wrote“to comply with broadcast standards, film is shotat 23.97fps”
that was written within the context of how a telecine machine works to pro-
vide a usable format for television broadcast. The film is “shot” with a video
camera as part of the telecine process. I can see how that may be confusing
on its own, but given the context of the paragraph, I hope most readers un-
derstood the camera “shooting” to be a video camera, not a film camera.

I stand by the statement that 59.94 will avoid picture flicker on an electri-
cal system that runs at 60Hz.

A ground loop is shown as a hum bar on the television display. The rea-
son the hum bar is present has nothing to do with a frame rate. The hum is
present due to a ground differential — two AC devices on different power
sources that travel to a ground at different times, thus creating a potential
visible as a hum bar.

Thanks for your constructive comments. I see we are both longtime read-
ers of Broadcast Engineering and enjoy the magazine very much.
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IT/broadcast engineer gap
Dear editor:

Do you have any suggestions on
bridging the gap between IT employ-
ees and broadcast engineers?

Dale Scherbring

John Luff responds:

That is a HUGE question. I have
some clients who feel that if there are
“networks” involved, video people
should stay away. Others feel that if
the network carries content, then the
IT folks should have an advisory role
only. I applaud the SBE certification
that provides for a bridge to educate
video professionals in network fun-
dementals. Unfortunately, the cur-
riculum to do the educating is hard to
come by. I am working with NAB to
see if there is a role it can play in do-
ing that, so stay tuned!

I think the key is to get someone
to help educate the management on
the complexity of carrying video over
networks, and then get them to buy
into training personnel in the cross-
over technology areas.

New forum
Dear editor:

Glad to hear you started a forum
(http://community.broadcastengineering
.com/forums). CompuServe had one
years ago before computer users got
dumbed down through icons. Thanks
for existing!

)
s Comntdown to Digita

TimTownsend

Broadcast Engineering's weekly online poll

What's your opinion about the FCC
allowing unlicensed devices to
operate in the white spaces on the
digital spectrum?

Test Your Knowledge!

See the Freezeframe question
of the month on page 8.




Ikegami HD Cameras:
Our greens won’t give you the blues.

lkegami’s HD cameras are making the competition creen. .. - i o Y ]

with envy. With a full line of Native 1080i, Native 72Cp, and ] o _;r-; \ |

multi-format CMOS cameras, including the HDL-50 3ox | P g
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flexibility and performance that stands out. Plus our superb
colorimetry means that with lkegami cameras, the grass is
always greener. Discover the lkegami difference today.

HDN-X10 (EditcamHD) |

See Us At NAB Booth #(4228

]
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Decoupling

Less can be more in the world of DTV broadcasting.

BY CRAIG BIRKMAIER

spend a fair amount of time in-

teracting with industry experts on

e-mail forums. Recently, one fo-

rum, the DVDList, has been abuzz
about what most members perceive as
the dawn of a new era in high-quality
HDTV: the end of the format war be-
tween Blu-ray and HD-DVD.

I am not the most popular mem-
ber of the DVDList at the moment. I
have taken the position that Blu-ray
will not replace SD DVD as the deliv-
ery system of choice for home theater
systems. I believe Blu-ray will appeal
primarily to the videophile audience
and those who like to collect mov-
ies rather than renting them, which
is how most movies are acquired for
home viewing today.

The Blu-ray zealots claim that all
TVs benefits from the use of a 1920 x
1080 raster updated progressively (i.e.
not interlaced as with 1080i). They
may be right, but for the wrong rea-
sons. They claim the improvement in
image quality on a 1080p display fed
by a Blu-ray player can easily be seen
even on the 32in to 42in panels sport-

ing the 1080p raster. In this, they are
wrong, as this column will explain.

An observation

A recent post from Jerry MacKay,
Littleflick Pictures, to the DVDList
will help explain what’s going on
here: “T just rented a movie last night,
and it had a commercial on it for Blu-
ray. It showed footage from ‘Pirates of
the Caribbean, ‘Wild Hogs, ‘National
Treasure, ‘Lost, etc. Watching the
commercial, [ thought ‘Man, Blu-ray
looks GREAT!!'” The movie I rented
was an SD disc, played from an up-
converting DVD player going to my
Sony 46in DLP projection HDTV.

Thanks Jerry! You just revealed
the dirty little secret about SD DVD.
Because the format is optimized for
interlaced displays, it does not typi-
cally deliver the full resolution po-
tential of a 480/576 line format. The
level of vertical detail is significantly
lower than what can be delivered us-
ing frame-based 480/576p formats.

SD DVD players could have used
the full resolution potential of 480p

F RAM E G RAB look at the issues driving today's technology

Online video watching/downloading is up
This year, 61 percent of people will view online video weekly.

High-speed Internet users

= Weekly m Monthly

Percent

2007

Source: Horowitz Associates

2008
Year
www.horowitzassociates.com
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from day one if they had included a
cheap convolution filter to reduce
the vertical detail in the interlaced
composite and S-video ports of the
players. Instead, SD DVD authors are
forced to reduce the levels of vertical
detail for everyone. Scenes with high-
er levels of horizontal detail — like
car grills — must be prefiltered to
prevent severe aliasing on interlaced
displays. The average level of vertical
detail is reduced throughout because
of the filtering required for presenta-
tion on interlaced displays.

The commercial MacKay watched
via his upconverting SD DVD player
looked sharper for good reason. It
was produced in HD using the full
resolution available and then resam-
pled for encoding as 480p rather than
480i. It has significantly more vertical
detail than the rest of the content on
that disc. This makes it pop on today’s
big-screen progressive displays and
alias on those old analog interlaced
displays. The Blu-ray vendors are not
worried about the folks watching on
those old displays. They are trying to
get viewers to upgrade to Blu-ray on
big progressive displays.

Authoring a movie title for SD DVD
is a complex process. The average bit
rate for the movie must be calculated so
that it will fit in 4.7Gb. A compression-
ist typically reworks scenes that exhibit
compression artifacts at this average
rate. They may allow the bit rate to in-
crease for that scene or low-pass filter it
to reduce the stress on the encoder.

This raises an important point.
DVDs are one of the few digital video
distribution mediums where people
are paid to make the content quality
as good as possible given the band-
width restrictions. The other medium
where video quality is taken seriously
is with some of the Internet video
download services. Apple’s iTunes
store is a prime example.



Dolby. Essential to evolving entertainment.

Dur years of end-to-end broadcast experience make us an essential partner across the entire content
creation and delivery process. Fram traditional broadcast technologies to new innovaticne for optimizing
content delivery over HOTV, IPT\, digital radio, mobile services, and beyond, Dolby is ther= every step
of the way to help make good things great. Visit us at NAB and see how we can enhance vour content
today—and tomorrow.

NAB 2008, April 14-17
Las Vegas Convention Center
North Hall, Booth N1814

olby and the double-0 symbol are registel ed Irademar ks-of Dolby Laboratories
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NPR Satellite Services® is a full-time C Band satellite space
segment provider specializing in building and designing radio
and video networks. NPRSS—with more than 25 years’

experience—helps broadcasters reach new markets while
providing cost-effective solutions. NPRSS offers the satellite
capacity to meet your broadcasting challenges. We provide
system designs using the newest compression methods to
save bandwidth while lowering your costs. Talk to us about
HD Radio over Satellite and custom-designed solutions.

space segment | system design
engineering support | uplink services
equipment 124/7 customer service

Call NPR Satellite Services at 202.513.2626
or visit us at www.nprss.org

npr
satellite

services
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The SD movies that Apple sells
and rents via the iTunes store are en-
coded with 640 x 360 samples from
progressive source. There is no pre-
filtering for interlaced displays. This
resolution is slightly shy of the 720
samples per line for SD DVD, but the
vertical resolution is superior because
the source is not filtered for interlace,
which reduces the effective resolution
of 480i to less than 300 lines.

Another observation
Every TV department of any con-
sumer electronics store today touts
the wonders of 1080p. The salespeo-
ple say 1080p is the best possible reso-
lution for an HD display. They are less
likely to tell you that size matters.
1080p is a good thing on almost
any display, especially those 50in or
larger. Display oversampling is benefi-
cial. Increasing the pixel density helps
to hide the visibility of the raster and
can be used by other applications.
The key issue here is the sam-
pling theorem. Shannon and Nyquist
learned that when sampling images
from the real world, a sampling rate
2X or more than the highest frequency
we want to capture is needed. Cameras
typically use optical filters ahead of
the sensors to limit the level of detail
seen by the sensor to half the resolu-
tion of the sensor. This allows the cam-
era to see horizontal and vertical lines
that are not perfectly aligned with the
sensor sites, and it helps to eliminate
aliasing on diagonal lines. Increase the
sampling rate beyond 2X, i.e., overs-
ampling, and things get even better.
When an image is resampled to a
lower resolution for emission encod-
ing, it reduces noise and puts more
information under the modulation
transfer function (MTF) curve, which
improves the contrast level viewed by a
human. The picture appears sharper.
In the world of computer appli-
cations, the Nyquist limits can be
ignored for certain applications. For
example, we can draw single pixel
lines and have sharp edges on text.
We perceive some aliasing, but we get
much higher contrast. This forms the
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Multibridge Eclipse has SDI, HDMI and Analog
editing with 16 channels of audio for $3,495

Multibridge Eclipse is the most sophisticated
editing solution available. With a massive
number of video and audio conrections,
elegant design and the world's first 3 Cb/s SDI,
advanced editing systems for Windows™ and
Mac OS X™ are now a reality.

Connect to any Deck, Camera or Monitor

Multibridge Eclipse is the only solution that features SDI, HDMI,
component analog, NTSC, PAL and S-Video for capture and
playback in SD, HD or 2K. Also included is 12 channels of XLR
AES/EBU audio, 4 channels of balanced XLR analog audio and
2 channel HiFi monitoring outputs. Connect to HDCAM, Digital
Betacam, Betacam SP, HDV cameras, big-screen TVs and more.

Advanced 3 Gb/s SDI Technology

With exciting new 3 Gb/s SD! conrections,
Multibridge Eclipse allows twice the SDI data
rate of normal HD-SDI, while also connecting
to all your HD-SDI and SD-SDI equipment.
Use 3 Gb/s SDI for 4:4:4 HD or edit your latest feature film using
real time 2048 x 1556 2K resolution capture and playback.
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pared two 50in displays, one with
1280 x 720 resolution and one with
1920 x 1080 resolution. The source
used to feed both was 1080p from
a Blu-ray player. (See “Web links.”)
The observers found that on TVs
50in and smaller, the added resolu-
tion has only a minor impact on pic-
ture quality. Bottom line: It’s almost
always difficult to see any difference
— especially from farther than 8ft
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this conclusion in a story published
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how much resolution is needed for
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various screen sizes at different view-
ing distances. (See “Web links.”) While
taking issue with the CNET study, his
conclusions are nearly the same.

The realities of decoupling

In the world of analog TV, every-
thing is tightly coupled. The cameras,
equipment in the studio and the TV
all operate synchronously at the same
scanning rates. The main reason that
NTSC has improved in recent years is
related to CCD cameras that overs-
ample in the horizontal axis. These
cameras typically use more than 1000
samples per line to produce a 720 x
480 raster.

With DTV, acquisition, emission
and display are decoupled. It allows
creators to use the highest resolution
possible to acquire the image and then
resample it to lower resolutions for
different applications that range from
the big screen in the family room to
the 2in handheld display. In band-
width-constrained channels, such as
those that exist today for cable, DBS
and ATSC broadcasts, delivering the
highest pixel count can reduce the
delivered image quality as the EBU
found when comparing 720p and
1080p formats for emission. (See “Be-
yond MPEG-2” in “Web links.”)

The MPEG compressionalgorithms
are low-pass filters. The more the
source is quantized, the lower the
quality of the delivered samples.
Resampling to a lower resolution for
emission can improve the delivered
image quality in a bit rate constrained
channel.

What really matters is that we deliv-
er the highest quality samples possible
to the receiver, which must scale every-
thing to the native display resolution.
The folks that author DVDs already
know this. It’s time for broadcasters to
understand that less, not more, may be
the most productive path to improv-
ing the quality of DTV. BE

Craig Birkmaier is a technology consultant
at Pcube Labs.

Send questions and comments to:

craig.birkmaier@penton.com
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Record-keeping rules

New FCC rules require TV licensees to electronically file
record-keeping forms each quarter.

BY HARRY C. MARTIN

n January, the FCC released its
television reregulation order. The
order heralds a dramatic change
in the reporting and record-
keeping requirements for television
licensees. It imposes standardized and
enhanced programming reporting
slated to go into effect 60 days after
a new reporting form is approved by

electronically each quarter by April
30, July 30, Oct. 30 and Jan. 30.

In the quarterly reports, which
cover not only the main broadcast
channel but also any additional pro-
gramming streams, each full-service
and Class A licensee is required to de-
scribe its programming according to
a list of categories, including:

In January, the FCC released its
television reregulation order.The
order heralds a dramatic change in
the reporting and record-keeping
requirements for television licensees.

the Office of Management and Budget
and published in the Federal Register.
New public file rules, also adopted in
the order, take effect 60 days after the
FCC’s order is published in the Fed-
era] Register.

Reporting requirements

The current issues and programs
lists required by full-service and Class
A licensees will be replaced by the new
FCC Form 355. Licensees will have to
file the form with the commission

Dateline

= April 1is the deadline for TV sta-
tions in Texas to file their biennial
ownership reports.

* In the following states, April 1 is
also is the deadline for TV, Class
A and LPTV stations that originate
programming to place their an-
nual EEQ reports in their public files
and place them on their Web sites:
Delaware, Indiana, Kentucky, Penn-
sylvania, Tennessee and Texas.

22

* national news;

+ local news;

+ local civic affairs;

+ local electoral affairs;

* local programming;

+ public service announcements;

+ paid public service announcements;

* programming from underserved
communities;

+ religious programming; and

* programming that is independently
produced.

The report form also requires informa-

tion on closed captioning of program-

ming. In addition, the form requires

a certification that the reporting li-

censee has undertaken ascertainment

efforts to assess the needs of its com-

munity, together with a description

of any programming it has designed

to address those needs.

Public inspection
file requirements

Stations with Web sites must post
their public inspection files online.
Stations without Web sites must post
their files on their state broadcaster

broadcastengineering.com | March 2008

association Web site, if permitted to
do so.

Stations must give notice twice
daily (including at least once be-
tween 6 p.m. and midnight) that the
station’s public inspection file is avail-
able at the station’s main studio and
on its Web site.

While political files are not re-
quired to be posted on the Web site, e-
mails (but not public correspondence
received in hard copy) from the pub-
lic must be included in the electronic
public file. Stations must retain hard
copies of all letters and e-mails from
the public in their hard copy public
inspection files.

Some documents, such as children’s
television reports, which are required
to be included in the public file, are
also available on the FCC’s Web site.
If a licensee wants simply to link to
such documents on the FCC site (or
on any site where the documents may
be located, as long as access to that
target site does not require any pay-
ment or registration), it may do so.

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

Send questions and comments to:

harry.martin@penton.com
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Smart antennas

They can minimize the impact of the DTV transition.

BY ALDO CUGNINI

IS he analog cutoff is now less

§  thanoneyearaway,and with

% that change will come new

2 reception issues for terres-
trial broadcast viewers. Although the
FCC has sought to replicate analog
service in its digital channel alloca-
tion plan, most broadcasters will have
a digital channel assignment different
from their analog one. Inherently, this
means that the RF field conditions
at the viewer’s location will be con-
siderably different from those of the
analog service. Smart antennas offer
a convenient way to minimize the im-
pact on the viewer.

Because terrestrial television receiv-
ers must potentially receive signals from
various locations, a fixed antenna can-
not provide optimum reception across

the available channels. In addition,
community antennas using the same
transmitting site may cause receivers to
experience different multipath recep-
tion conditions across different chan-
nels. While indoor antenna re-aiming

Electronically steerable smart an-
tennas that automatically optimize
the preferred signal direction for each
particular broadcast emission were
developed years ago for military ap-
plications and are increasingly being

Most broadcasters will have a digital
channel assignment different from their
analog one. Smart antennas offer a way

to minimize the impact on the viewer.

may not affect an analog viewer — or
the viewer simply tolerated a lower
SNR on some channels — re-aiming
an antenna for optimum digital service
could be quite burdensome.

FRAME GRAB
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used in cellular telephone base sta-
tions. This optimization can take into
account various signal quality factors,
such as signal strength, multipath en-
ergy and BER.

Digital signal reception
varies widely

Terrestrial television reception is
subject to many transmission path
impairments, including multipath
interference, where delayed echos of
the transmitted signal can arrive at
the antenna because of reflections off
large objects in the receiving space.
Moderate to severe multipath can
lead to an increase in BER, which
could compromise video and audio
or, in the worst case, result in no re-
ception at all.

While this situation can often be
remedied by physically re-aiming the
receiving antenna, this adjustment
may not be ideal for all received
stations because of their different
transmission powers, frequencies
and locations.

These difficulties are compounded
because of the cliff effect, wherein the
BER increases catastrophically below
a certain C/N ratio or D/U interfer-
ence ratio. As such, antenna adjust-
ment can be problematic under many
reception conditions. The situation
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is equally inconvenient with outdoor
antennas (requiring a rotator) or in-
door ones (requiring frequent trips to
the television).

[t is now practical to use this same
technology for consumer digital tele-
vision reception. By providing an
automatic mechanism to adjust the

7

adjusts the antenna for optimal re-
ception of each DTV station.

One example of such a system is
shown schematically in Figure 1. The
optimization algorithm is typically
executed by the CPU in the receiv-
ing device and is done once during
initial setup. In addition to selecting

P

> >

P

Figure 1. Simple smart antenna system, with selectable element phase and overall

gain

antenna, the direction and gain (am-
plification) of the antenna can be
electronically changed, with no need
for user intervention or physical ad-
justment of the antenna. This type of
antenna functions by changing the
relative gain and phase (delay) of the
internal elements. While offering a
high degree of optimization for both
signal capture and interference rejec-
tion, this kind of adaptive antenna is
somewhat complex and hence expen-
sive to implement.

Practical smart antennas

An alternate type of smart antenna
is the so-called switched beam an-
tenna system. In this system, multiple
fixed elements within the antenna
are selectively used so that a primary
receiving direction is favored. At the
same time, strong sources of multi-
path can be negated. An optimization
algorithm can perform a trade-off be-
tween the two factors. The user sim-
ply plugs the antenna in to a suitably
equipped DTV receiver or converter
box, and the receiver automatically

26

different azimuth directions, units
can operate with different levels of RF
amplification. This is useful in areas
of high signal strength to avoid over-
load of the receiver front end, which
could otherwise result in high inter-
modulation distortion.

Selecting an antenna direction
and gain setting for optimum signal
reception involves assessing the sig-
nal quality over the operating extent
of the antenna. Various parameters
of the received signal can be evalu-
ated and weighed, including signal
strength, mean squared error of the
channel equalizer, spectral flatness
and unwanted interference.

Depending on the system architec-
ture, this optimization process can be
tightly integrated with the demodu-
lator or implemented separately. The
combination of direction and gain can
also be used in a more sophisticated
algorithm that anticipates third-order
intermodulation interference from
strong UHF taboo channels, or from
the n *+ 1, two-channel pairs where
tuner RF selectivity may be minimal.

broadcastengineering.com | March 2008

A standardized smart
antenna interface

While a smart antenna can be an
option to the consumer, it will only
function if the appropriate interface
is available at the receiver. Such an in-
terface has been developed and stan-
dardized by the Consumer Electron-
ics Association, and is known as CEA-
909A, “Antenna Control Interface.”

This standard describes how a com-
pliant receiver can operate with any
compliant antenna, regardless of man-
ufacturer. The standard also specifies
the data format used, the connection
standards and other requirements.

The antenna configuration is nei-
ther specified nor implied, leaving
specific design considerations to the
manufacturer. As such, an elaborate
system can even be designed using a
full-blown antenna farm. The more
practical design allows for the real-
ization of an affordable, attractive
antenna with a small form factor, as
seen in Figure 2.

The CEA R4-WG4 working group
has also defined a control protocol
that works over the antenna coax,
resulting in two options for the CEA-
909A standard: one that uses a sepa-

Figure 2.A smart antennacan be a small,
attractive and affordable solution.

rate connector for the control signal,
and one that shares the RF signal con-
nector/coax.

Proven utility
DTV smart antennas have been
tested in a variety of field locations
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with promising results. The new antenna has demonstrat-
ed a considerable advantage over various indoor antennas,
including the popular mini yagi, with no amplification,
and the set-top UHF loop/VHF rod antenna combination
with built-in amplification. The smart antenna performs
at least as well as a hand-optimized yagi — but doesn’t re-
quire user intervention. In a few locations, smart antennas
may be unable to automatically optimize the signal. How-
ever, in those few cases, a yagi would require meticulous
adjustment as well, especially when subjected to a high
level of multipath.

Preliminary tests by the CEA R-5 Antenna Standards
committee have shown impressive results, finding that a
smart antenna can be most effective in ghosty areas and

A smart antenna can be

most effective in ghosty

areas and increase DTV

system performance by
as much as 12dB.

canincrease DTV system performance by as much as 12dB.
In addition, both the MSTV and the NAB have endorsed
the technology, and the NTIA is allowing the interface on
converter boxes certified in its DTV coupon program.

Various DTV converter box manufacturers now include
the smart antenna interface on their products. Nonethe-
less, and despite the potential of the technology, the pub-
lic knows little about it, and retail stores are of little help.
With a bottom line mentality, the major store chains have
been hurt in the past by poor antenna sales, so they don’t
want to carry a slow mover that won’t come down in price
unless millions are sold. Just imagine the confused cus-
tomer who has reception difficulties and blames it on the
DTV receiver or converter. As with the DTV transition it-
self, education is needed in order to fully appreciate the
benefits of digital television.

Aldo Cugnini is a consultant in the digital television industry.

Disclosure: The author is a consultant to a company that
manufactures smart antennas.

n;wd questions and comments to: aldo.cugnini@penton.com
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Comparing BXF/MXF

Although different, the standards are complementary.

BY BRAD GILMER

y now you probably have
heard of the Material eX-
change Format (MXF),

s and if you haven't already
heard about the Broadcast Exchange
Format (BXF), you will soon. As
these two formats grow in popularity,
broadcasters want to know the differ-
ence between the two.

The two technologies cover fun-
damentally different aspects of the
transition to digital technology, yet
they are highly complementary. Part
of the confusion about these formats
is caused by their names. Although
they both include the word “format,”
it might be more appropriate to call
BXF a protocol and MXF a wrapper.
And while they both contain the word
“exchange,” BXF exchanges metadata
as messages, while MXF primarily
exchanges pictures and sound along
with a small amount of metadata.

Defining the two standards
As Bruce Devlin of Snell & Wilcox,
one of the primary authors of MXF,
points out, “MXF is a container which
glues together video, audio, VBI,
VANC and metadata. BXF is a meta-
data language which facilitates stan-
dardized communications between
the program planning, automation
and traffic areas of your facility.”
Chris Lennon, the chairman of
SMPTE 22.10, the committee that
developed BXF, says, “BXF, despite
the acronym’s similarities to MXEF, is

Get essence

Start and metadata

—_—

something entirely different. BXF al-
lows for the exchange of decoupled
content-related metadata among
systems, and also allows for the com-
munication of content movement
instructions.”

Lennon goes on to point out, “Not
only do BXF and MXF have no colli-
sions, they serve completely different

Although they
both include the
word “format,”
it might be more
appropriate to call
BXF a protocol and
MXF a wrapper.

needs. But BXF and MXF are likely to
be key components of a total system.
Picture a BXF message initiating the
movement of content from server A
to server B. When the content ar-
rives, wrapped in MXEF, its metadata
is extracted by MXF-aware utilities,
which then use BXF to notify traffic,
program-planning and automation
systems that the content has arrived
at the playout server.”

Distinguishing between a

wrapper and a protocol
As Figure 1 shows, a wrapper is a

Save

metadata

type of file format that is specifically
designed to carry other things inside.
In the figure, you can see that video,
audio and title information are all
contained inside one MXEF file. Meta-
data is also enclosed in the file. Some
people think of MXEF as a digital ver-
sion of a tape in a box with a label on
the front and a rundown sheet inside.

MXEF file wrapper

Subtitles

Metadata

Figure 1. MXF is a file wrapper that
can contain video, audio, subtitles and
metadata.

MXEF is primarily intended for the
exchange of finished content between
two devices. While MXF supports
streaming of content, it is primarily
deployed in file transfer applications.

How does this compare to BXF?
Earlier I referred to BXF as a pro-
tocol. It fits the Dictionary.com
definition of a protocol as “a set of
rules governing the format of mes-
sages that are exchanged between
computers.” BXF is a standard
that defines an agreement between

— essence and —» Notify users ——»  End

Figure 2. An ingest pull process flow. While this is an extremely simplified diagram, it shows the top-level steps for acquiring
a piece of media and metadata, saving the media and metadata, and then notifying the user {(or follow-on systems) that the
ingest is complete. BXF messages allow the exchange of standardized messages between systems as this process takes

place.
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manufacturers in the broadcast in-
dustry about messages that are sent
between different systems in a tele-
vision facility. More specifically, the
agreement covers the software tech-
nology to be used, the meaning of
specific messages and the behavior
that is expected between originators
and receivers of messages using BXF
technology. Hopefully, this explains
just how completely different BXF
and MXEF really are.

Figure 2 on page 30 shows an ex-
tremely simplified case of acquiring
essence and metadata, storing that
essence and metadata, and notifying
users that the process is complete.
Clearly, this diagram could be greatly
expanded, but the point is to show
the level at which BXF operates. BXF
involves agreements about messages
that are sent as part of a process. So
the layout of messages to get the con-
tent, notify users, exchange informa-
tion about the metadata associated
with the content, and so on are stan-
dardized in BXF.

In this process, you may get the es-
sence and metadata in Figure 2 as an
MXF file. But the essence can come
in another format as well. BXF is all
about the messages and commands
that are exchanged across a network
in support of a workflow process.

Complementary standards

So if BXF and MXF are so different,
how are they also complementary? An
example will help illustrate how the
two can work together.

In Figure 3, a commercial is sched-
uled in the traffic system. The traffic
system sends a BXF message to the
content distribution system, request-
ing the commercial. The commercial,
wrapped as an MXF file, is delivered
to the edge server at the station,
where the automation confirms that
the MXF metadata identifier matches
the commercial that was ordered. The
automation system then automati-
cally ingests the commercial, trans-
ferring it from the edge server to the
playout server as an MXF file. The

BXF message BXF message

traffic system schedules the commer-
cial for air and sends a playout log to
automation using BXFE. After airing,
the automation system sends as-run
information about the commercial to
traffic using BXE.

BXF is all about
the messages and
commands that
are exchanged
across a network
in support of a
workflow process.

In this example, BXF and MXF
work together in a typical ingest-to-
broadcast workflow. The figure is
greatly simplified, but it illustrates the
points that BXF and MXF fulfill differ-
ent roles in a facility, and that they are
complementary. Furthermore, BXF

Please send | am pushing
commercial commercial
#1234 #1234 to you
) Content delivery .
Traffic service Edge server Automation Automation
Schedule Deliver Store Check Transfer
Start — commercial —— tommerciall——— commercial ——— commercia — commercial
#1234 #1234 #1234 #1234 to air server
MXF MXF
file file
BXF message
Here are new
log events
Traffic Traffic Automation Automation
Schedule Send log Play Send as-run
=» commercial ——— eventsto —— commercial ———» log to traffic —» End
#1234 for air i

automation #1234

/

MXF
file

Figure 3. A simplified workflow example using both BXF and MXF
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enhances the ability of systems to com-
municate information about content
so that as new information becomes
available in one system, it can be used
to update databases in other systems

Pressure is growing
to address this area
of the industry as
the drive to reduce
errors and deliver
more flexibility in the
viewing experience
increases.

also tracking that content. This avoids
rekeying — one of the main sources of
transmission errors in nonintegrated
facilities.

Focus is on harmonization
As BXF and MXF are rolled out in
broadcast facilities, there is a new fo-
cus on harmonizing the exchange of
business information upstream of the
playout facility. Right now, some sys-
tems participate in a business process
that ultimately results in the compiled
on-air or online viewer experience.
Of course, a lot of information is ex-
changed between business entities dur-
ing this process, and up to this point,
very little of this is standardized. In
fact, quite a bit of this still takes place
using fax machines and spreadsheets.
Some broadcasters are just now ex-
ploring whether it is possible to create
the amount of Electronic Data Inter-
change (EDI) specifications or stan-
dards to support these processes. Pres-
sure is growing to address this area of
the industry, as the drive to reduce er-
rors and deliver more flexibility in the

viewing experience increases.

BXF and MXF are two different
technologies, but both are necessary to
support digital workflows. New work is
beginning in the area of business elec-
tronic data interchange upstream of the
traditional on-air systems to support
increased flexibility and to create even
better end-viewer experiences. BE

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

Send questions and comments to:
brad.gilmer@penton.com
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Camera support

Proper maintenance is important. New camera
options make setup and alignment a breeze.

BY DAVID HART

W amera maintenance has
~ changed. During the days
_ of the tube camera, much
wo® more needed to be done
to maintain the overall quality of the
camera. With CCD cameras and now
digital cameras, maintenance require-
ments have changed and are, overall,
easier. However, just because the re-
quirements are easier doesn’t mean
you still don’t need the proper tools
to set up and align cameras to main-
tain a consistent quality. The need for
correct tools is one requirement that
has not changed.

Color temperature

Your alignment flow and lighting
and test charts must be the same for
all cameras to maintain consistency.

What’s most important is to have
a consistent and correct color tem-
perature lighting source. My Sony
PTB 500 light box, for example, has
sensors that vary the voltage to the
lamp as the lamp deteriorates so it
will maintain a consistent output and
color temp. My Minolta color meter
rates the light box at 3180K, which is
close to the ideal 3200K.

If your lighting is not exactly 3200K
but very close, it’s probably fine. The

that it is consistent, as tungsten lights
deteriorate in temperature with time.

Reference lenses

It is advisable to have a reference
lens for calibrating your cameras.
The optimum sweet spot for the lens-
es | use has been 60mm to 70mm.
That puts me in the middle of the
zoom range on most normal 15- or
18-to-1 lenses. I try to be 6ft to 7ft
away from my charts or light box.

With the advent of digital cinema-
tography, you may want to consider
some of the prime lenses for the test
area instead of a zoom lens as the
primes are used most often in movie
creation. Again, being consistent
and using the same lens for all
the setups will provide consis-
tent results. Consistency is the
key to success.

Camera setup

As for the cameras, almost all
have the same basic type of setup.
In older analog cameras, the user
would verify an output level from the
CCD block green channel using the
lens iris and then balance the output
of the first stage or video amplifier
board to be a nominal value for red,

The issue is not necessarily having the
exact color temperature, but having
a consistent color temperature.

issue is not necessarily having the exact
color temperature of 3200K, but hav-
ing a consistent color temperature.
Having a chart on the wall with
the proper lighting to cover it evenly
is also a fine setup for aligning cam-
eras. However, you should measure
the color temperature daily to be sure

green and blue. In the case of most
Sony cameras, it was 0.5V on the out-
put. On some cameras, you would
also need to balance the test signal
outputs to 0.5V for each channel.
Then, assuming the rest of the camera
(i.e. the encoder) works correctly, you
can use that same test signal to adjust
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the rest of the signal path through the
camera.

The analog camera is out, and we
are in the digital camera age. These
cameras are easier to adjust. In es-
sence, all that is needed is to set the
output of the CCD block either in the
first stage, the video amplifier board
in Sony cameras, or directly on the
CCD block itself.

Several cameras now have either a
video amplifier board di-
rectly on the CCD block _

The Sony HDW790 is one of the many
new HD cameras that has quick and
easy setup and alignment options.

or the initial output is set on the pre-
amplifier board on the CCD block.
Next, set the test signals, and balance
the output of the video amplifier card
using the test signals. After doing this,
the camera is set. There are, of course,
separate issues of black and white
shading that need to be checked and
adjusted to match your lenses.

Alignment

To give an example of how to align
an HD camera, let’s look at Sony
cameras. Most cameras will use a
similar process.

Because of the dual output on
these HD cameras, the levels of each
of the two outputs for each channel,
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RGB, need to be balanced. The bal-
ance should be checked and adjusted
for both black and white — black
with the lens capped, and white using
a grey scale. Balancing the outputs as-
sures you that there will not be any
abnormalities in the final output of
the camera.

Next, the lens needs to be adjusted to
the recommended f-stop. I recommend
using a remote control or master setup
unit to set the lens iris. The readout on
either of these is much more accurate
than trying to line up the markings on
the iris ring on the lens.

Once you have the proper iris level,
the outputs of each channel should be
adjusted on the CCD block preampli-
fier board. The levels are normally
given in the service manual.

Not all cameras have the same out-
put level. However, most of them do
have the same adjustments. You can
also use the remote control or master

setup panel to set the test output levels.
This is done by setting the individual
levels of each channel for 100 percent
on the HD waveform and then storing
the information in your reference file.

Finally, the output level of the CCD
block signal on the video amplifier
board is set to 100 percent, also using
the controls on the video amplifier
board. When this is completed, both
the test signals and the analog video
signals should be 100 percent.

Many of the new cameras are
almost alignment free. For ex-
ample, Sony’s HDC1500, F23 and
HDWEF900R normally do not need
any of the alignments the older HD
cameras required. They are set at the
factory to exacting standards for the
output of the CCD blocks. And even
though the CCD is an analog device,
the output through the camera will
remain the same over the entire life
of the unit.

In cameras with lens files, a white
offset for individual lenses can be
stored. This is a great advantage if you
use several different manufacturers’
lenses. It allows you to adjust the red
and blue balances to correct for any
difference in color transmission be-
tween lenses. You can also store white
shading data in that same lens file.

Lighting

Anycamera, including the latest gen-
eration of HD cameras, needs a con-
sistent light source for the charts and
a standard lens for the tests. Without
them, you can never be sure that any
of your cameras — analog, SD or HD
—are set correctly. But with consistent
lighting for charts and a standard lens
for the cameras, all your cameras will
give you the same look every time. BE

David Hart is 37-year veteran of the video,
HD and digital cinema camera field,
specializing in Sony cameras.
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To yield the best crop year in and year out, you need to be consistent and well ordered. Sure,
good equipment is essential, but most important is quality selection that only comes from the
human touch. As broadcasting grows ever more complex, automating operations is becoming a
necessity. However, most automation systems, by package design, enforce a rigid, fixed-architecture
regime and database dependence. Such systems are foreign to your natural workflow - limiting your
freedom of selection and your ability to grow for future seasons.

At Crispin, we realize that automation doesn't have to mean the end of autonomy. We enhance
performance, not just command it. Our systems are modular in design and database independent,
providing an organic workflow to your operations by using only the pieces that match your op-
erations, plans and budget. Be it Total Automation, Master Control, Newsroom Automation or
Archiving and Asset Management, through modular design, our systems grow as you do, offering
powerful tools for your technical team to be at it best for years to come. We back this up with our
amazing Crispin4Life -7 Year Free Support Plan, plus unrivaled customer service, both unmatched in
the industry. But most importantly is our commitment to personal attention and working closely
with you to develop a highly individual, fail-safe, broad horizon automation solution with an intuitive
human touch.
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consolidates

its D.C.
operation

) Y.

he Associated Press (AP) is
one of the world’s oldest and
largest news organizations,
with major offices in Lon-
don, New York and Washington, D.C.,
as well as regional offices around the
world. The Washington, D.C., opera-
tion had two separate K Street locations
— just two blocks apart. One was for
AP’s Washington News Bureau and the
other for the Broadcast News Center. In
December 2007, AP consolidated the
two by moving to a new downtown fa-
cility. The layout of the new building, at
the corner of 13th Street and L Street,
maximizes the editorial, production
and administrative synergies for the
more than 460 people working there.
The relocation allowed AP to bring
its multiple departments, including
international video, radio, domes-
tic video, online video, multimedia,
photography, broadcast graphics and
print journalism, together into a sin-
gle facility. Hundreds of miles of data
cable, four miles of electrical cable,
three miles of conduit and more than
a mile of mechanical piping link the
four-floor, 82,000sq-ft facility, where
three levels share an interconnecting
scissor-type stairway.

Planning

Professional Products of Gaithers-
burg, MD, and AP engineering han-
dled the systems design and integra-
tion for the entire broadcast, IT and
telco infrastructure, including:
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+ a technical core and data center
with 14 rows of Stantron racks and
emergency power system support;

+ three TV and four radio studios;

+ acentral news desk area with an in-
tercom, router panels and audio/vid-
eo monitoring at each workstation;

* about 70 video and audio digital,
ENPS MOS-enabled editing stations;
*+ LAN closets to enable data drops to
400 desktops connected over a 10GB
fiber backbone; and

* a master control center that sup-
ports video ingest and playout opera-
tions, satellite positioning and camera
control, among other applications.

The server system

The chief objective was the imple-
mentation of a facility video server sys-
tem for all departments to share, edit,
view and distribute story information.
Each department previously used sepa-
rate, dedicated servers and relied on tape

exchanges and audio/video baseband
connections to share resources and in-
formation for stories. The streamlined
workflow not only provides a more ef-
ficient operation but also cuts costs and
system complexity.

The challenge of designing a central
server system for all operations is find-
ing a technology platform to accom-
modate everyone. The existing com-
mercial options for broadcast servers in
early 2007 were not entirely compatible

48

with AP’s ambitions, and it was clear the
cross pollination between departments
would suffer in some capacity with a
standard out-of-the-box server.

AP selected an MOS-enabled so-
lution that was interoperable with
its ENPS newsroom system and Fi-
nal Cut Pro editor. The goal was to
ingest a story once and then repur-
pose it across multiple departments.
The computing hardware is based on
the Apple Xserve, Mac Pro and Xsan
platforms, as well as Gallery’s Sienna
OriginOne MOS gateway software.

Workflow

Master control is located on the
sixth floor and is home to eight oper-
ator stations, three of which are des-
ignated for video ingest and playout
operations. The AP server has 12 in-
gest channels and four playout chan-
nels. Master control operators com-
municate with content management

The main newsroom on the fifth floor is where the majority of incoming and outgoing
content is organized for every AP department, including the Associated Press Television
Network (APTN) and Online Video Network (OVN).

and satellite coordinators in the main
newsroom over a Clear-Com Eclipse
digital intercom system to coordinate
ingest schedules and playlists.

On the fifth floor, the main news-
room is the main traffic area for orga-
nizing incoming and outgoing content.
Master control operators communicate
with the central resource desk coordi-
nators and refer to the ScheduALL traf-
fic system to confirm incoming satellite
feeds and available ingest channels.
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During ingest, QC checks for audio
and video levels, and adjustments are
performed with a Harris TVM-850 and
Snell & Wilcox RollPod. The DV25-
based content is available for editing on
all workstations as soon as the recording
process begins. Operators can browse
low-resolution proxy content. The im-
mediate availability of the audio and
video assets is based on Gallery’s Sienna
StoryCut feature, which ties the editing
system to the newsroom computer.

This is where the advantage becomes
clear for different departments. Ra-
dio operators can begin the process of
stripping audio from video. The Asso-
ciated Press Television Network can run
with the audio and video. And the On-
line Video Network can use different
aspects of the file for its applications.

The server provides 18TB of fully
mirrored ingest and editing storage
and 4TB of playout storage, which
represents a week’s worth of online
content. Five Vicom Vmirror VM-2
network appliances provide the mir-
roring for Apple Xserve RAID storage.

The ingest-to-playout ratio of stor-
age space reflects the philosophy of a
news organization, making room for
fresh story material. Edited material
is transferred to the playout volume,
where master control distributes it to
AP’s London headquarters or other
client facilities.

Long-term storage is mainly handled
with DVCAM videotape. Journalists
and producers assign video MOS ob-
jects to ENPS stories as the story is
created. Content managers then assign
specific stories into an archive run list.
When the list becomes active, it creates
a playlist of all video objects in proper
running order, which are then automat-
ically archived to the DVCAM tape.

Two operator stations in master
control are primarily used for camera
control and shading. Three stations are
used for audio and video feed moni-
toring and disaster recovery, which
permits taking control if the London
control room has a problem. All MCR
positions can access the satellite dishes
through CompuSat. Each station re-
ceives sources through a Pro-Bel Sirius
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256 x 320 router. Monitoring is handled
by six, 46in Sharp LCDs and an Evertz
VIP-12 channel multi-image display.
Master control shares the sixth floor
with the technical core, a 2592sq-ft
room that houses the entire broad-
cast, IT and telco infrastructure. Most
of the facility’s 140 Stantron racks are
housed in this space (84 E-Racks, plus

about 20 two-post IT and telco racks).
Professional Products populated the
racks with equipment, preterminated
the cables and tested the rack systems
at its Maryland warehouse, saving
valuable time once on-site.

Details
A 12in raised floor was installed

B

TECHNOLOGIES GROUP

High Power Monitoring Solutions For
Your Entire Broadcast Dellvery System

Accurate power measurements for any analog, digital, or combined
application, high peak power levels and built-in ports for signal analysis.

TPM

Transmitter Power Monitor _' :

0-4 Vdc outputs for simple integration e

Call 866.695.4569 or visit
www_bird-technologies.com
sales@bird-technologies.com

Built in calibrated coupler ports e
Designed for in-line calibration e
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Broadcast Power Monitor Enhanced

e Built-in data logging

 Alarm-outputs and relays for system control
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headaches. This is even truer in today's digital environment,

The advancement of Digital technology is transforming the
entire Broadcast industry and Bird is prepared. The BPME

is your out-of-the-box solution for monitoring your HD Radio
(IBOC), Digital Television or even combined Analog and Digital
Broadcast applications.
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in the technical core prior to the in-
tegration process. Stantron provided
customized bases that were set into
the floor, allowing the installers to
drop and bolt the finished racks into
predrilled holes. The raised floor is a
critical piece of the HVAC plan, with
cool air flowing up through the floor
and into the racks to keep the equip-
ment cool. The air is directed upward
and out the top, where Stantron rack
top fans assist the airflow pattern.
Four 20-ton Stulz Air Technology
Systems provide total facility heating
and cooling.

The Stantron E-Racks (36in deep
by 22in wide) offer plenty of space
for cable management, with tie-off
points provided every eight inches.

Master control operators share various
duties across eight stations, including
ingest and playout and feed monitoring.

Built-in horizontal lacing bars further
enhance cable management in the
densely populated racks. Cables are
tied to the interior sides of the rack,
where Stantron PowerOptions 180-
degree rotational power strips are
vertically mounted on Stantron Pow-
erMount brackets. Power redundancy
is provided through dual power sup-
plies, with each rack featuring a grid
A and grid B. The technical core sys-
temn is backed up on multiple systems
from MGE UPS Systems with power



Think about it.
-two 1nputs
-four outputs

360 Systems’ new MAXX-2400 lets you ingest
two feeds at once, while playing two others.
You can also play four programs at the same

time; and while all that’s going on, ask it to
exchange content with an NLE through its
fast Ethernet link.

Six Terabytes of RAID-6 internal storage
protects your content, and delivers over 700
hours of cost-effective space. The MAXX-2400
provides total redundancy on power and
cooling as well, plus hot-swap power and
drives.

Take a closer look, and you’ll find a full
M A X X- complement of features that enhance
The X 2400 from 360 SyStemS' workflow and content quality, like Remote
Only 3529,995 Workstation software that lets you set up

work areas wherever you need them - for

360 Systems’ new MAXX-2400 delivers  ingest, trimming, playlisting or review.

more video server at a lower cost, than  But more important than features, the
MAXX-2400 is all about quality and reliability.
It’s design is field-proven, with thousands of
Image Servers in service around the world.

anything else in the industry. By far.

Whether you’re running a national network,
a mid-market station, or a cable access channel
— stop by our web site for the complete story
on the MAXX-2400. It’s about the business of
broadcasting — delivering quality, and helping
you take more to the bottom line.

www.360systems.com * servers@360systems.com * Tel (818) 991-0360 » 31355 Agoura Road, Westlake Village CA 91361
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SHOWCASE

conditioning. A large Caterpillar generator can power the
entire facility for 30 hours.

The broadcast portion of the technical core is systemati-
cally arranged to house equipment responsible for various
stages of the video signal flow en route to the main rout-
ing switcher. External sources are brought into the facility
through various satellite and fiber receivers, which com-
prise one rack row. The signals then move on to a second
row of racks filled with Snell & Wilcox signal processing,
conversion, distribution and synchronization gear. More
than 100 Snell & Wilcox A/D converters are used for signal
conversion. The Pro-Bel Sirius video router, with an Aurora
controller and a Freeway RS-422 control router, is the heart
of the video system. Snell & Wilcox distribution amplifiers
assist the facility with Belden 1695A plenum cabling.

Internal video sources consist of three small TV studios,
including two chroma key studios on the fourth floor,
each complete with a Hitachi HV-D15 camera and Crystal
Vision Sapphire chroma keyer for inserts. There also is a
48ft x 24ft two-camera Hitachi Z-4000 studio on the fifth
floor, used for panel discussion and other video produc-
tions. It features a Ross Video Synergy 100 digital produc-
tion switcher, an Avid Deko 550 character generator and a
Yamaha MG166FX audio mixer.

\@;emnologies 051

How good is the cable TV service
delivered to your subscribers?

Last mile QAM diagnosis & performance
management solution

Integration

The integration of broadcast and IT within the same
technical core was perhaps the greatest technical chal-
lenge. The IT portion included integration of a Nortel
voice-over-1P system that connects to each user worksta-
tion. Professional Products handled the entire IT integra-
tion, based on a complex Cisco routing infrastructure.

The two-post racks from APWMayville in the technical
core are populated with Cisco routers, switchers and patch
panels, most of which include built-in fan systems because
of the density of this equipment. The two-post configura-
tion accommadates the side-to-side cooling required for
IT equipment by eliminating the side panels found on tra-
ditional broadcast racks.

Two LAN closets are on each floor. Each LAN closet,
cooled to 68 degrees, features three APWMayville two-post
racks populated with patch panels for both LAN and SD! sig-
nal distribution. Four separate GigE data connections, plus
one SDI video output and RF cable output, are available to
each user. The LAN closet locations ensure that cable runs are
restricted to 200ft. Professional Products also installed cable
to 21 client stations on the fourth floor. The rooms feature a
broadcast service panel with ties to the facility’s router and
intercom. Cable runs were also provided to a series of offices
on the seventh floor for other A/V applications.

Enjoying success

The project was a challenge on many fronts. Managing
300 miles of cable from floor to floor over a massive amount
of real estate was challenging enough. However, the server
integration and automation workflow turned out to be the
biggest challenge. The result is one symbiotic system where
everyone is sharing sources and repurposing assets across
multiple departments — a truly integrated A/V system. BE

Chuck Hefner is senior applications engineer and Danny Gurley
is project supervisor for Professional Products.

Design team:
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Jack McMahan, senior project supervisor

Bob Myer, systems design engineer

Chuck Hefner, senior applications engineer

Jeff Schowalter, systems test engineer

Alan Spain, applications engineer

Paul Ghattas, senior systems programmer
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Steve Kuhn, director of broadcast engineering
Lou Pagan, director of broadcast systems



Technology at work

AP Netia
Billboarder metadata management system Radio-Assist automation
ENPS Newsroom System Autofile server
Apple Nortel voice-over-IP network
Final Cut Pro Pro-Bel
Mac Pro Aurora controller
QuickTime Pro Freeway RS-422 control router
Xsan Sirius video router
Xserve RAID storage QLogic 9200 FC switcher
APWMayville two-post data racks Ross Videa Synergy 100 digital production switcher
Avid Deko 550 character generator ScheduALL traffic system
Belden 1695A plenum cabling Simulsat dish surveillance
Caterpillar generator system Snell & Wilcox
Cisco data routers and switchers RollCall Management system
Clear-Com Eclipse digital intercom RollPod interface
CompuSat satellite dish control Frame synchronizers, distribution amplifiers and
Crystal Vision Sapphire chroma keyer signal converters
Dell blade servers Stantron
Evertz VIP-12 multi-image processors E-Racks
Gallery Sienna StoryCut and OriginOne software PowerOptions thin power strips
Harris Vidoetek TVM-850 test and measurement Stulz Air Technology Systems HVAC
Hitachi Z-4000 and HV-D15 video cameras Vicom Vmirror VM-2 storage network appliances
MGE UPS Systems backup system Yamaha MG166FX audio mixer

See us at

NAB

April 14-17, 2008

Booth #5011228 Your network is complicated enough.
Relax with Scopus Digital Video Solutions.

Efficient Bandwidth Utilization: MPEG-4 encoding - DVB-52 modulation

Premium Channel Offering: HD encoding [)g} SCOP US
VideoM Networks

Advanced Video Processing: Statistical multiplexing » Splicing/DPI

www.scopus.net/peaceofmind
Contact us now: 609-987-8090
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Prevent antenna failures

A system crash could cost your station airtime.

BY DON L. MARKILEY

n January, this column discussed
the growth of the antenna com-
plex on the Sears Tower in Chi-

© cago. As noted in that article,
the installation was successful, but
problems occurred, and they were
taken care of by an excellent group of
contractors.

Minimizing disruption

Helicopters were used to place the
two towers on the cylinders at the Sears
Tower. The towers were fabricated in
pieces weighing 10,000lbs or less to
conform to the lifting ability of the heli-
copter. Then, they were picked up from
a parking lot a couple of blocks from the
building. The work was done early on
Sunday mornings because at that time
of day, the wind was calm, allowing the
pieces to be swung into place with the
least degree of difficulty.

It was important for the equip-
ment to be as close as practical to the
building where it was being placed.
That minimized the actual time that

the helicopter had to fly around car-
rying the load. It also minimized the
amount of property that was flown
over while carrying the load.

If the helicopter had gotten into
trouble for some reason, it would
have dropped the load. No one wants
to see 10,000lbs of tower fall onto
the roof of an office building. Even
more so, no one wants to pay for the
damage that would result from such
a drop.

Other than physical damage, life
safety issues for all but the workers
on the project were monitored by the
city. The top floors of all buildings
that were under the path of the he-
licopter were vacated, and all streets
being flown over were blocked off.

Structural analysis

Antenna manufacturers depend on
mechanical engineers to do the struc-
tural analysis and design of their prod-
ucts. The electrical engineers determine
how they want the antenna made for

FRAME GRAB

A look at the consumer side of DTV

LCD television shipments continue to increase
In 2008, the projected shipment of LCD displays is 100 million.
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A helicopter was used to lift an antenna
to the top of the Sears Tower. Photo
courtesy Radio Frequency Systems.

the desired electrical performance. That
design must then be coordinated with
the mechanical engineers to ensure that
the completed structure will survive the
anticipated loads in accordance with
the existing version of the applicable
standards. The standards obviously in-
clude the current edition of ANSI/EIA/
TIA-222 as well as the local building de-
partnient requirements.

Some large antenna companies have
mechanical engineers on staff, while
others hire engineering consultants
to do the needed design and testing
work. In the case of the two antennas
going on the Sears Tower, the work
was farmed out to area firms.

Supporting the structure
The supporting structure of a TV
antenna can be either a lattice tower
or a metal cylinder. In either case, the
vertical portion of the antenna has to
be connected to a ring or plate at the
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base, which in turn will be bolted to
the tower. Many older antennas used
a “bury” section to help with the me-
chanical transition from tower to an-
tenna. That has largely been replaced
by the use of a plate or ring with a
bolt circle specified by the mechanical
engineers. The ring or plate is welded
to the vertical section.

laboratory. The testing should include
determining the depth of the welds
and their quality. That testing usu-
ally includes X-ray analysis as well as
the use of several different magnetic
methods of evaluation.

Look at it this way: Although you
may be hanging an antenna out in the
country where there will be minimal

A structural failure can bring the
tower down, resulting in a lot of
downtime and costs for the station.

The material used in welds and the
amount of that material is carefully
specified by mechanical engineers.
For the type of project where unusual
loads are involved, such as holding
an antenna up by one end, the welds
should be tested by an independent

damage from a structural failure, you
still want to avoid that failure. Even if
no one is hurt, a structural failure can
bring the tower down, resulting in a lot
of downtime and costs for the station.

For an antenna on a building in a
major city, a structural failure could kill

Twist and Shout

Just one twist of Eima’s new E33 rotury encoder, and you'll be
shouting the praises of our renowned product quality and great
tactile feedback. Our alkmetal encoder bodies, hard gold contacts,
and a rotational life in excess of 1 milion rotations means the E33
will dance through every step of your product's life cyde without
missing a beat. So, don't let failing encoders from the Far East trip
you up. Give Eima a shout and we'll send you o sample. We want
you tu give it o whirl for yourseff. We bet you'll be dancing for joy.

ELMA

Your Solution Partner
USA Eima Electronic Inc.

Phone: 510.656.3400 Fax 510.656.3763 Emal: sales@ema.com  Web: www elma.com
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or injure a large number of people and
open all involved to financial losses that
simply are too huge to contemplate.
That’s why it’s important to make sure
that such a failure doesn’t occur.

Final check

On the Sears Tower, the antennas
were delivered by truck and placed
on the roof of an adjacent parking
garage. The final preparation for the
lifts was done there, and the hardware
was checked one last time. The instal-
lation company didn’t think the final
system complied with the original
design specifications. In particular,
the welds didn’t seem to be as massive
as anticipated. A new testing firm re-
viewed the steel work and determined
that there were several problems with
both the quantity and quality of the
welds. Repairing the welds wasn’t
complicated because the problem
was caught before the antennas were
placed on the building.

Avoid harm

If you're involved with a project of
this type, don’t be hesitant to question
any part of either the electrical or me-
chanical equipment construction. An
old practice used to be to confirm the
antenna input impedance before it was
taken off the truck. That still isn’t a bad
idea. However, the function here isn’t
just to avoid problems. The overriding
consideration is to avoid harm to peo-
ple and damage to the station. Don’t
be afraid to question anything that you
are not fully comfortable with. [ assure
you that the station management isn’t
going to complain that you were too

careful. BE

Don L. Markley is president of D.L.
Markley and Associates.

Send questions and comments to:
don.markley@penton.com
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One Incredible Tz

peless HD (Workflow Innovation

lkegami, the inventor of tapeless ENG, and Multitasking with i STATION

Toshiba, a world leader in Flash memory, have The &#station is a multi-task platform built around
combined their expertise to deliver - high-capacity internal Flash memory. It is the home
unprecedented levels of workflow innovation for video sources transferred via a network to a non-
in the new &@#F cam tapeless HD ENG system. linear editor, an import terminal for uploads from
From digital capture to fast, efficient non- | external sources, and an IN/OUT editor supporting
linear editing, to instant IT networking, this instant direct editing during file transfer from a
revolutionary system features an open-codec L prak. IN/OUT editing is also possible during
HD/SD architecture, proxy video and meta recording, via the &@Fs1ation's front-panel or its
data convenience, and high-capacity universal controller interface.

LriPAK Flash media to record more than two

hours of HD video. System components Meta Data and Proxy Data Solutions
include the £ cam Tapeless Camera, the As the &@# CcaM records the full-resolution image
L7 sTATION Central Video Management/ and sound data, it can aiso simultaneously record
Playback studio deck, and a field version for roxy video and meta data. Proxy video, a low-

p
added production versatility. K
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ss HD ENG Package.

resolution MPEG4 mirror of the full-resolution
image and sound, has the same time code as
the original and can be quickly delivered over a
network or accessed on location for initial
viewing and to support scripting and editing.
Meta data recorded during acquisition supports
workflow efficiency by logging kay facts on the
shoot, including the date, location, program
name, and equipment used.
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The Flash
Memory Solution

The &xFcam's tapeless & Pak storage medium
Lses semiconductorbased Flash memory, which
cffers distinct advantagss over optical disc-based
storage. &x# Pak has no moving parts, is rugged,
Fighly impact- and vioration-resistant, and

maintenance is easier and much
cheaper than with other media.
The &FPAK is also a long-life
——e  medum, supporting tens of
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Key System Specifications

Flash Memory Tapeless Camera & cam

2/3 inch, 3 image sensors

HD 1080i/720p format support

MPEG2 Long GOP/I-Frame Only Multi-codec
4:2:2 digital component recording

MXF file recording

NTSC or PAL MPEG2 recording

Retro Loop function, Time-lapse function,

Intelligent Recording

Freeze Mix function

Thumbnail display

Flash Memory Recorder & srarion
128GB (4hour/HD 50Mbps) internal memory
HD 1080i/720p format support
MPEG2 Long GOP/I-Frame Only Multi-codec
Up-converter/Down-converter for playback
Color LCD monitor installed
Thumbnail display
JOG & SHUTTLE dial provided
MXF file transfer
IN/OUT editing
Playlist delivery

Removable Media 7 rax
e 16GB/32GB/64GB Flash
Memory Pack
High speed S-ATA interface, used when in
camera or recorder
Mini-USB connector for external interface for
editing, copying, etc.
Remaining capacity gauge
Manufactured by Toshiba

Ikegami Electronics (USA), Inc. 37 Brook Avenue, Maywood, NJ 07607
East Coast: (201) 368-9171 West Coast: (310) 297-1900 Southeast: {954) 735-2203
Southwest: (972) 869-2363 Midwest: (630) 834-9774 www.ikegami.com  Tapeless * Wireless ® Seamless
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The knowledge and experience of a systems integrator

BY PHIL CIANCI

can be invaluable when converting to HD.

F) roduction of news in
s® HD and the upgrading

of newsrooms have been

somewhat late arrivals to
the: DTV transition. Recent indus-
tfy: counts report that less than 10
pencent of the more than 1500 ter-
restrial broadcasters are producing
their news in HD.

Even so, in order to remain com-
petitive, broadcasters have no choice
but to produce their daily news pro-
grams in HD. This is especially true
for local broadcasters, because news
operations generally are where they
make their money. When one sta-
tion in a market goes HD, the others
must follow.

wo paths

@Once a commitment to an HD
geWsroom has been made, there are
¥ possible migration paths. The
rst is an upgrade of an existing fa-
lity; the other is a green-field design
pd installation. Each has its pros and
cbfls. The choice depends on how
A fch (if any) of the existing infra-
rlicture is HD-ready.

'Upgrades require staying on the
tland necessitate scheduling equip-
gnt installation and commission-
@ around production and broad-
% schedules. Because newsrooms
yer sleep, this is not an easy task.
However, if the facility has converted
to digital and installed HD-capable
distribution equipment, ingest and
playout servers, some of the existing
infrastructure can be used.

A green-field design offers the ad-
vantage of being free from the con-
straints of daily production, and
equiipment can be installed and com-
missioned uninterrupted. However,
new equipment must be procured,
and therefore, the undertaking will

The new WETA HD video control room for “The NewsHour with Jim Lehrer”
features a Sony MVS8000A switcher, expanded Thomson Grass Valley HD routers
and a Barco multiple rear-projection display wall.

cost more than an upgrade of an ex-
isting facility.

A serious challenge in any upgrade
may be getting all the diverse equip-
ment to work and communicate as a
system. The equipment is still evolv-
ing, and manufacturers frequently
offer new features. These factors
make it difficult for a station to
make the proper decisions without
outside expertise.

unforeseen problems can be avoided
or resolved before they wreak havoc on
a system. In a complex undertaking,
there is no substitute for experience.

Consider the source

News operations face a particu-
larly difficult aesthetic challenge
compared with syndicated content
or even local studio programs. Espe-
cially true for HD is the fact that pro-

In order to remain competitive,
broadcasters have no choice but to
produce their daily news programs in HD.

Beyond this point lies the great un-
known. The devil is most certainly in
the details of an HD infrastructure.
This is where the use of a knowledge-
able systems design and integration
company may prove invaluable. Many

gram quality depends on the source.
Set design, lighting and makeup
must stand up to the new HDTV
displays. Fortunately, most stations
are meeting the challenge, and tal-
ent can actually look better in HD,
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provided that makeup is properly ap-
plied. HD-friendly sets are available
from theatrical design and lighting

The WETA studio includes six new Sony
HDC1000LW HD studio cameras with Fujinon

integrators and others who special-
ize in news set design.

A major challenge with HD news
production is that source content

may arrive in a plethora of audio
and video formats, all of which must
be properly format converted, trans-
coded or transrated for production
and distribution. Video can come in
10801, 720p, 4801, NTSC, IMX, P2,
HDCAM, HDV and many other for-
mats. Audio can be analog, digital,
mono, stereo or 5.1. For the time be-
ing, broadcasters will have to handle
both 4:3 and 16:9 imagery. This re-
quires a thoughtful solution.

Finally, broadcasters are finding
that user-generated content (UGC)
is an increasingly important part of
the newscasts. Even an HD produc-
tion system needs to be able to in-
gest, edit and playback low-quality
imagery from a variety of handsets
and service providers.

Historical footage
One problem that will never go
away for newsrooms is the need to

use historical footage. This creates
several issues. The footage may reside
on multiple tape formats, from guad
to 1/2in or M to VHS.

This poses a serious challenge
when converting to HD news pr
duction. Money spent on equipme
needed to convert legacy material
HD broadcasts may be more expke
sive than the depreciated value of
device. The decisions made here w
affect what formats can be ingesteé .n
the future.

It may be significantly more cost-
effective to digitize and ingest content
that has a high probability of use pri-
or to its being needed for a segnient
and then decommission the equip-
ment. Or, equipment could be kept
on-hand and operational for ad Boc
conversion as needed for a breakirg
story. Whether you can find a quad-
knowledgeable maintenance engineer
is an entirely different question in

News
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any case, an experienced systems de-
sign firm has probably faced these is-
sues before and can discuss the merits
of each approach based on your pro-
duction workflows.

Visual aesthetics

How HD content will be presented
in SD requires some thought. The
simplest approach is to use a 4:3 cen-
ter cut for SD broadcast. Another ap-
proach is to downconvert and letter-
box a 16:9 image in a 4:3 SD display.
This alleviates the need to consider
framing a shot for both aspect ratios.
Some broadcasters try to leverage the
best of both worlds by creative inte-
gration of graphics and windowing
that is visually appealing in both 16:9
and 4:3 aspect ratios.

Graphics packages may now need
to support two aspectratios. Although
existing graphics that were produced
for SD may initially be used for HD

broadcasts, at some point, new graph-
ics need to be produced in HD.

Sound decisions

Audio requires special consider-
ation. Even if a production has “gone
digital,” it is still probably only pro-
ducing stereo audio for SD resolution
video. Dolby Digital encoding will be
needed for program release. A deci-
sion must be made as to how audio
should be formatted and distributed
during production. Discrete and em-
bedded audio require different distri-
bution and processing techniques.

Because viewers now have high-
quality audio systems in their homes,
consistent audio presentation is im-
perative across live studio and remote
segments, preproduced clips and com-
mercials. Changes in level and quality
from segment to segment that were
not previously noticeable are now
glaringly obvious and annoying.

Differences in source volume lev-
els can be a large problem in HD au-
dio presentation. Appropriate Dolby
metadata must be generated and in-
cluded in the audio bit stream. This
will require an upgrade in audio
equipment and the added attention of
audio production personnel. Monitor-
ing becomes critical. (See the Decem-
ber 2007 Broadcast Engineering article
“Dialnorm: A good idea gone bad?” for
further background on the use of dial-
norm in broadcast environments. The
article is available at http://broadcast
engineering.com/audio/dialnorm_good
_idea/index.himl.)

IT matters

Because many newsrooms have al-
ready migrated to a tapeless, file-based
production workflow, one important
consideration when converting the
newsroom to HD is the increased
requirement for network bandwidth

THIS BOX

EXCELLENT

COMMUNICATION

SKILLS

In an ideal world, high quality video could

be transported from one place to another,
in real-time, without error. Okay, while the
world may not be ideal, the solution is pretty
close: Streambox.

Our broadcast and broadband solutions
work over a variety of IP networks and
speak a variety of languages: NTSC, PAL,
and NTSC-|. And our error correction is
heroic—no hiccups, delays or jitter. Closed
captioning? Perfectly articulated.

= Streambox’

Innovation is in the box

Look, if you want to move video
content without losing anything in
translation, start communicating with
us. Learn more at www.streambox.com
or call +1.206.956.0544 ext 222.

SEE US AT NAB,BOOTH #SUI55I5
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and storage capacity. Regardless of
the house compression format, HD
data rates are considerably higher
than SD. Expect to double or triple

The WETA digital audio control room employs
an SSL €100 5.1 surround-sound console.

storage capacity and the network
backbone bandwidth. The challenge
is to develop a production workflow
and infrastructure that maximizes

quality and minimizes HD content
data rates while staying within budget
constraints.

Large HD files require greater
bandwidth than SD files when sent
over IT networks. A network that
works fine during normal production
may fail under the strain of a break-
ing news story, when double or triple
the number of newsroom personnel
are trying to access the content. This
is when a failure or glitch will have
the largest effect on production. Pro-
duction delays could allow a rival to
break the story first.

Is necessary to upgrade video
servers to HD capability and sig-
nificantly increase disk storage. Net-
work bandwidth should be for HD
file-based production. Deciding on a
network and storage topology is also
important. A key decision is whether
to store content in a federated storage
area network (SAN) with local proxy

editing or employ local editing of
full-resolution video as the preferred
workflow.

Maybe the answer is both. An expe-
rienced systems design and integra-
tion firm can present viable system
implementation options based on its
experience. It can work with your in-
house IT department to ensure the
broadcast and production networks
are properly integrated with the busi-
ness and corporate network and ap-
plications. At this time of transition,
knowledge of the particular needs of
broadcast IT can be transferred to
nonbroadcast technologists.

Take heed

Physical considerations cannot be
overlooked. New HD systems are
more compact but are power hungry.
This may strain the existing power
and cooling infrastructure. It is also
important to avoid placing racks and

[CI5]
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consoles against walls and in tight
confines. Not only will they rapidly
overheat, but access to the equipment
will be difficult.

Signal distribution of HD-SDI at
1.5Gb/s requires significantly more
care than SDIat 270Mb/s. Cable types
and lengths become critical. Fiber will
be needed for long connection paths.
Observing bend radius specifications
and proper splicing and termination
is imperative. A lot of time can be lost
tracking down marginally perform-
ing equipment only to find that the
cabling is faulty. Compromised digi-
tal signal systems — HD in particular
— have the disturbing characteristic
of looking great right up until the
point that they crash because of er-
rors induced by poor cabling.

Many older pieces of equipment
will not pass embedded Dolby or ver-
tical interval time code (VITC) and
other forms of ancillary data. This

will affect the need to support both
608 and 709 closed captions. A broad-
cast facility will require an appropri-
ate conversion system to support the
HD workflow and the purchase of
conversion equipment.

Monitoring systems must support
Dolby and non-Dolby audio, as well
as SD and HD video. Dolby E and
AC-3 will have to be decoded at the
test stations. This means purchasing
upgrades or new systems and possibly
additional interface devices.

The HD value proposition
Obviously, there is no one-size-
fits-all solution for an HD newsroom
upgrade. Each station has particular
needs and workflows that must be
carefully analyzed. Every station has
budget limitations. Partnering with
an experienced design and integration
company enables the broadcaster to
focus on the HD newsroom workflow.

Converting to HD news production
will probably be more expensive than
the optimistic figures generally put
forth. Consider whether these num-
bers based on the current cost of SD
versus HD equipment, or on the pric-
es of SD equipment from years ago
and now adjusted for inflation.

Your staff will have to learn how to
use the new equipment and the nu-
ances of producing in HD. Be sure
to allow for adequate training and
rehearsal time. HD workflows may
be different, and the production staff
will need to adjust its practices.

An infrastructure must perform
flawlessly. For this reason alone, the
use of an outside partner in the de-
sign and implementation process
should be carefully considered.  BE

Phil Cianci is a design engineer for
Communications Engineering Inc. in
Newington, VA.

Jisit us at NAB
c4911

... instant production is key.

The closer your event is to going live,
the more you'll value the reliablility
and speed of the XT[2] server.
The greater the volume of your
material, the more you’ll appreciate
the XT{2]’s agility. The more complex
your workflow, the more you'll
appreciate our dedicated production
applications like the {IP]Director.

Sport, news, and entertainment
programmes all benefit from

the power of the unique XT{2].
So when time is critical, choose EVS.
Instantly

W/hen time is critical...

Reliable

www.evs.tv Full HD support
E s Instant tapeless technology
Usa
EVS Broadcast Equipment Inc - Tel: +1 973 575 7811 - Fax: +1 973 575 781 - E-mail: usa@evs.tv
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- Win a Free HD Upconverter

Grab a prowven, reliable BrightEye 91 HD Upconverter for your broadcast,
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Audio processing, HDMI, USB and more make this amazing unit a sure

fit for your application.

Would you like to win a free, new BrightEye 91 HD Upconverter! You can.
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And get a hands-on demo for yourself.
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Broadcasters can use IP technology to
improve their real-time workflow. Photo
courtesy Evertz.
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VIDEO OVER IP

Can an IP router replace a video router?

- .

-
L)
&

ith telco entering in
the quadruple play
of video, Internet,
phone and cell phone,
it seems that video over IP is part of
a video future. The requirements to
deliver acceptable video and audio
signals via IP are different from tradi-

Can any broadcast
signal fit into IP?

In theory, any type of data stream
can be encapsulated into IP. In meost
cases, it is a good idea to limit the
maximum size of the [P packet to 1500
bytes. The overhead for the encapsu-
lating is small. It’s about 40 bytes for

percent. Today’s networks commonly
run at 1Gb/s (950Mb/s useable), even
though there arestill a lot of 100Mby/s
networks inside existing facilities. The
future will bring a 10Gb/s plus back-
bone and beyond, but this will not be

tional voice and data delivery meth-

ods, bringing new challenges.
IP is not new to broadcast
facilities, as many files get
transferred between loca-
tions, servers and worksta-
tions. However, most of that
transfer is not in real time.

As manufacturers develop
solutions to support the new
IPTV deployment, tradition-
al broadcasters are looking
at using some of the IP tech-
nology to improve their real-
time workflow. One question
comes to mind: Can broad-
casters replace a traditional
video router with a standard
IP router?

70

Signal type

1500 bytes total, which is less thar. 3

rete (Mb/s)

IP network available bandwidth
{Mb/s)

| w00 | o0 [ 10000 |

Number of | Number of
Tvpical bit | signals on | signals on | signals on

Number of

SD MPEG-2 compressed distribution ] 8 800
HD MPEG-2 compressed distribution 15 6 60 600
SD MPEG-2 compressed contribution 25 § 60
|SDI with JPEG2000 compression 30 0 00
HD MPEG-2 compressed contribution 50 1 3 30
| HD-SDI with JPEG2000 compression 90 1 0 00
|Uncompressed SDI 270 0

'Uncompressed HD-SDI | 1485 0 IR ¥
Uncompressed 3Gig i 3000 0 0

Table 1. Number of video streams in standard Ethernet connections. The boxes shaded in blue
indicate which signals are practically useable over the given network/bandwidth.
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3 New Protocols, Same Great Platform
The Optiva® Series Video / Audio / Data Media Transport System

Dual-Link DVI 3G HD-SDI Optiva® IPTV
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DELIVERING QUALITY REAL-TIME VIDEO OVER IP

widely spread outside of the large telco
companies for some time. Broadcast-
ers can encapsulate hundreds of vid-
eo streams of H.264 or MPEG-2 SD
distribution rate content on a 1GigE
connection. There is no defined stan-
dard for encapsulating uncompressed
SDI, HD or 3G video in IP packets. So
at this time, carrying uncompressed
HD-SDI or 3Gig around the plant

Video headend

Content ingest

HD over JPEG2000

farm |R[)"“ [‘:‘
i distribution demad
I
!\\:! I l

Conversion/
processing

JPEG 2000

decoder
o SDHD

”

over IP is possible, but not practical.
(See Table 1 on page 70).

Delivering content
between facilities

IP networks are different from tra-
ditional video networks. (See Figure
1.) IP networks are switched networks,
which — with inconsistent signal
paths — make it challenging to trou-

Routing Encode, mux,

transport

1 P
transnon

|

<

SNMP monitoring and configuration control ‘

SNMP interface

Signal monitoring
and display wall

Ly

Network/video operation center

bleshoot. The classic example is VOD,
which by definition is only active while
the user orders and watches the movie.
It is therefore difficult to “follow the
wire” from point to point.

Delivering packets from the source
to the destination is a well-known and
controlled process (ATM, SONET).
Timing and packet order has always
been a challenge but is not critical

Hub office Serving office
A‘ servers
|
= -8
monitor
] STB
—

>

1P P
§} process | process

—&

STB

|

A
Q |

Thumbnails

Figure 1.This block diagram shows an example of Evertz IPTV monitoring topology, using an MVP display wall to show the results of

data supplied by aVistaLINK SNMP interface.

[ ]
Curious? See you at NAB 2008, Booth C7511
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in the case of e-mail and data. Most
IP routers have a buffer built in but
not much compared with high-speed
video routers.

When delay happens in the net-
work, it can result in underflow and
overflow of the buffer at the switch.
When data gets lost, freezeframe oc-
curs or there is tiling on the video
output.

The media delivery index (MDI),
which measures network jitter and
drop of IP packets, is a composite
number proposed by the IETF and
adopted by multiple test equipment
vendors. It offers a simple but accu-
rate way of measuring the network
delivery quality in IP probes.

Using video over IP
in the studio

As TP becomes mainstream, broad-
casters are wondering if they could use
the momentum of the IP networking
to improve their real-time workflow.

The attraction comes from the
fact that an IP router is perceived to
be low-cost, can handle all kinds of
data in real time or not real time and
seems to be independent of the codec
bit rate. The concept is that if you can
equip yourself with an [P router, you
should be able to encapsulate any sig-
nal available now and in the future.

BT Aot e

DELIVERING QUALITY REAL-TIME VIDEO OVER IP

So the question that broadcasters
are asking to the industry is: Can I use
an IP router for my core video router?

I/0 ports

In a video router, the I/O count is
key. A typical video router has a large
number of input ports and output
ports. Each port can carry one video
signal SD, HD, 3G or compressed ASI
in the case of an advanced video rout-
er. The port count of a video router
can now go to 1024 inputs and 1024
outputs in large facilities.

In an IP router, each port is bidi-
rectional and can support multiple
video signals, That is a great advantage
to the IP router, as multiple SD video
sources can flow in both directions,
whereas only one video source can
travel on a video router 1/0O. Typical
IP routers have a core up to 48 ports,
a low number in the traditional video
world. Multiple 48-port line cards can
be combined in one chassis. The larger
one-chassis design in the IP world is
480 ports. Note as most routers today
are limited to GigE ports running at
950Mb/s, it is therefore impossible to
switch real-time uncompressed HD-
SDI and 3G because these won’t “fit”
in a GigE. 10GigE ports are becoming
available, but they don’t yet have the
density of video routers.

Routing of the content

The switching fabric of a video
router can route any input to multi-
ple outputs. There is no limitation of
input load or how many points the
same video can be routed.

Video routing in the IP domain is
different in concept. In a low-end IP
router, the routing is performed in soft-
ware, allowing flexible routing. This of-
ten creates processing conflicts when a
large volume of switching is required in
real time. New, advanced IP routers of-
fer hardware routing, which improves
performance when high bit rate and
large numbers of streams are switched.

Video router switching times are
typically in the order of one frame,
but most importantly, they are deter-
ministic. [P routers can delay routing
requests because of traffic or multiple
requests at the same time.

Router control

Video router controls are fairly sim-
pleand unsophisticated. A typical rout-
er takes RS-232 commands with X-Y
coordinate for input and output and
responds to a simple command. More
modern routers support IP controls
with SNMP commands, but the prin-
cipals remain the same. All the control
is handled out of band of the video
using a dedicated port. This method
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You want it all?

No problem.

Meet the FS1—a 1RU Universal HD/SD Audio/Vidéo Frame Synchronizer and Converter.

It's a multiformat world, and the new FS1 brings it all together...at a brezkthrough price.

Turn SD into HD, HD into SD, or HD 1080 into 720 (and vice versa), with FS1's hardware-based
10-bit up/down/cross-conversion.

Embed and disembed audio.
Mate analog and digital. Video. Audio. HD captioning. Whatever.

FS1 not only interfaces to all of your equipment, but also with your facility via its LAN-based
web-server and SNMP monitoring. Push a button, or talk to it from across the web.

Put FS1 in the middle of your facility, and see how it makes nice with your gear, your
multiformat needs, your engineers...and your budget.

FS1 rear panel

Check out our website, or give us a call to find an Authorized AJA Converter Dealer near you.

www.aja.com
800.251.4224 AJ A
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THE AUDIO!

TV One's C2-7310 Up/Down/Cross Converter is
the first HD video processor that pays just as
much attention to audio as video, offering full
SD/HD-SDI audio embedding and extraction
plus many other unique processing features.

The superior audio processing capability of the
C2-7310 allows the user to mix, route, process,
delay and framerate convert any of the incom-
ing 32 stereo audio channels: 8 de-embedded
from each of the 2 HD-SDI inputs plus the 16
external AES3-id inputs. A DARS reference in-
put is a standard feature. After processing the
audio, 16 stereo channels can be output di-
rectly as AES3-id and up to 8 stereo channels
embedded into each of the 2 HD-SDI outputs.
Because of its dual-channel nature, each of the
HD-SDI outputs may contain completely differ-
ent embedded audio.

The G2-7310 adds all this audio processing
power to the legendary video processing ca-
pability found in the previous C2-7000 Series
products. Beyond its versatility in convert-
ing between analog and HD-SDI, the C2-7310
provides advanced features, including multi-
format seamless switching, dual picture-in-
picture, edge blending, chroma/luma keying,
aspect ratio conversion, logo insertion and
much more.

To see the G2-7310 for yourself visit TV One in
the North Hall at NAB in Booth N1725.

WWW.TVONE.COM
SALES@TVONE.COM
-SEE IT AT NAB NORTH HALL-
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DELIVERING QUALITY REAL-TIME VIDEO OVER IP

requires the user of the content to have
access to the router control, which is
typical under automation.

IP routers act differently because
most of the control, when the rout-
ing rules have been set up, is handled
in-band. Multicast and IGMP al-
low downstream devices to request,
through the data port input signal,
to the video switch without access-
ing the core control of the IP router.
On one physical port, multiple video
can be requested and routed. Note
that the time to get the routing exe-
cution depends on the IP router con-
figuration. This can take from as few
as 100ms to 30 seconds, depending
on the settings of the downstream
devices and switches. This capability
makes the IP router attractive and
powerful, but requires the proper use
of advanced settings.

Reliability and availability

Great care is taken in a design of
a video router to ensure reliabil-
ity. Redundant /O, crosspoint and
switching logic is typically a high
selling point for router manufactur-
ers. This redundant architecture re-
sults in better than 99.999 percent of
availability. Downtime doesn’t exist,
and there is no maintenance window
readily available.

IP routers are reliable today. It is,
however, difficult to manage load bal-
ance and guarantee there won’t be
downtime in IP ports. It is not unu-
sual to have a two-second redundant
switching time. This is not a long
time in the data world, but definitely
represents many lost video frames. In
normal circumstances, an [P router is
expected to be taken offline for main-
tenance windows.

Cost

Modern, high-video I/O port, high-
bandwidth video routers are consid-
ered expensive, and they are typically
about $1000 per port.

Even if a consumer eight-port
GigE switch runs about $25 per pert,
a large, level-three broadcast-suitable
IP router that can support the proper
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bandwidth will cost about the same as
a video router.

Other applications for video
over IP in the plant

Another popular video over IP ap-
plication is for CCTV applications in
a broadcast plant. Most broadcasters
today have an RF distribution plan
for monitoring internal channels as
well as news channels. Each facility
often has analog RF channels with a
coaxial cable distribution reaching
the required offices. At each office, a
monitor is used to watch the program.
This RF internal channel system is
typically analog and doesn’t support
HD or the increasing requirements
for a larger number of channels.

The trend is to replace this aging
system with an IP network. The vid-
eo quality requirement is typically
lower than broadcast and is used to
deliver the monitored content. The
user can employ a standard desktop
software decoder.

Challenges

Using video over IP in the broad-
cast facility requires a different set
of skills to configure and appro-
priately manage a large IP router.
The video/IT engineer needs to un-
derstand and be fluent in DVMRP,
PIM, MOSPF protocol, Rendezvous
or Flood and Prune protocol. Many
of those protocols are completely
foreign to video engineers and re-
quire advanced training.

Because [P routers are technically
and economically viable for moni-
toring purposes, it is clear that they
are not yet ready to replace video
routers in large facilities. As 10GigE
and 100GigE networks make their
way to the market and technology
advances, it is possible to imagine
a complete video routed network
based on an IP infrastructure. By
then, the IT department will have
more staff than the video engineer-
ing department, and every video en-
gineer will be IT-certified.

Stephane Billat is product manager for
Evertz Microsystems.
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vcisolutions

autoXe MC is the Real Deal
No More Manual Automation

Manage one, 15, 50 or more
channels in one screen!

autoXe MC is the latest automation release from VCI Solutions!
With a single glance, autoXe MC tells you what is going on

and what needs your attention. It lets you quickly drill down to

any playout stream. autoXe MC brings a new, uncluttered look to
automation software, with an advanced architecture, new user
interfaces and a sophisticated platform to manage metadata,
automate tasks and improve workflows.

autoXe MC manages the single or multi-channel master control environment
with a flexible and customizable approach, letting you share the information and
workload as you choose. All autoXe MC applications, including the Schedule
Director, run on each workstation — no dedicated, single task workstations.
This means multiple users can work together supervising, managing and view-
ing the channel schedules. Each user has a secure login with specific privileges
assigned to that user.

Our solutions focus on what is important to you:
Reliability m Productivity m Scalability
Interoperability = Security




512.837.3737 vcisolutions.com

The functionality of autoXe MC starts with Xe™ platform,
a multi-tier Service Oriented Architecture (SOA). This GO to
latform provides autoXe MC with a high-performance, - W,
P P gh-p VC W“/.

comprehensive database, to manage the mountains
of metadata that define and manage your valuable

content in today’s broadcast world.

All the data for schedule events is stored and
accessed in the Xe database instead of being stored
locally with the playlist application. This replaces
the monolithic, thick client application running an
a local workstation and allows multiple, browser-
based and thin client views of the schedule data.

This adds tremendous flexibility. Since all the data
is stored in the database — including schedule, device status and
content metadata — it can be accessed and presented in different ways to

different users, allowing them to streamline their tasks.

Automation is not a one-size-fits-all proposition. autoXe MC has three versions
— Standard, Professional and Premium — to celiver a solution tailored to your
operation workflow requirements. Your operation may be unattended, remotely
monitored, operator assisted or any combination of these. Whether you're in a
single or multi-channel environment, autoXe MC is scalable and extensible to suit

your needs today and in the future.
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BY JON HAMMARSTROM

hether you are a tra-
ditional broadcaster,
a content aggregator
or a network services
provider, today you have access to
more file-based digital content than
ever before. And compared with just
10 years ago, there are many new
sources for broadcast-quality video
and audio content. Archives are grow-
ing every day, and the variety of stan-
dards and formats that you may need
to support this is still evolving.
Adding to the complexity of the
problem — and thanks to a wide vari-
ety of enabling digital video technol-
ogies and new advances in consumer
electronics — there are more oppor-
tunities to reach viewers. Empow-
ered by the Internet and enabled by
a variety of new consumer electronic
developments, content viewers have
developed new expectations about
what they watch, when they watch it
and what they watch it on.
With theinherent operational advan-
tages in an all-digital workflow, many
are looking for a practical application

Lookin

lHe=Ppase
A TA

of the technologies that will make their
organizations more efficient, more dif-
ferentiated among the competition
and ultimately more profitable. Suc-
cess can mean optimizing and ensur-

s :
P RN
content
/\ .

enabled file-based content across the
broadcast industry and in our every-
day lives.

Where service differentiation is
becoming more transparent, the

It's not just the audio, video
and metadata that matter now;
format and syntax are critical.

ing the quality of your content to gain
maximum return and getting content
in front of more viewers.

Rapidly changing
environment

The video ecosystem is comprised
of the companies that produce and
post content, companies that de-
liver content, and the manufactur-
ers whose products and technologies
have enabled delivery of content to
the consumer. The video ecosystem
has changed considerably over the
last decade, with the addition of new
digital video technologies that have

watchwords are “content is king.”
Factors that could help differentiate
one provider from another will likely
include the perception of quality of
what the consumer sees. Ensuring
and optimizing file-based content
quality means evaluating and react-
ing to media quality inside your net-
work and understanding the impact
your content can have on other ele-
ments in the ecosystem as well. It’s
not just the audio, video and meta-
data that matter now; format and
syatax are critical.

Content providers, content aggre-
gators and broadcasters have been
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building file-based content archives
for years, and many have taken ad-
vantage of the opportunities to evolve
their workflow to support an all-digi-
tal environment. Because more con-
tent is being compressed and archived
in one format and then repurposed to
another format, archives are anything
but homogenous, and working to

maintain control over your facility’s
output can be challenging.

Analysis of file-based
content

With the proliferation of available
content, it is unreasonable to think
an operator can personally look at
every piece of content prior to de-

We could have also called it the
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livery. With the vast array of formats
and standards, it seems even less
likely that a visual inspection would
uncover the unscen concerns that
revolve around digital compression
technology. In this new digital world,
what are the new quality parameters
that must be considered, how can
they impact your business and how
can they be measured?

Ensuring the quality of file-based
assets means more today than simple
validation of color space compliance
and ensuring legality of the content.
Appropriate analysis of compressed
file data can uncover format-related
issues in addition to identifying er-
rors that can be created when video
and audio are encoded (compressed).
Tools are available to help you do this
without the need to decode and vi-
sually inspect. These are some of the
problems that file-based content veri-
fication can uncover:

* Incorrect play time.

+ Incorrect stream setup.

+ Transport stream errors.

+ Multiplexing errors.

+ Missing metadata used by an auto-
mation system.

+ Incorrect bit rate for the video or
audio.

+ Encoding quality errors, where the
encoder produces a series of blocky
video frames.

* MPEG encoding syntax errors,
which can occur due to multiple mux/
demux operations, or an encoder blip.
+ Errorsin the syntax of the video and
audio elementary streams.

Any one of these items could cata-
strophically affect the quality of what
the viewer sees and hears — or doesn’t
see and hear. File-based digital con-
tent lends itself well to an inside-out
look. While proper analysis can help
you optimize content quality, it can
also significantly help you to under-
stand how the content may impact
other elements in the ecosystem. In
addition, it could give you a leg up in
the struggle to differentiate yourself
with viewers.

The following section discusses
some of the opportunities afforded



by new file-based quality control tools
available today.

Interoperability

Will a file decode correctly and be
viewable by my customer? If your
viewer uses a set-top box to decode
and view content, the set-top box
will expect data in a specific format.
The most effective way to check the
health of file-based content prior to
transmission is by verifying that the
syntax of the file is correct. It is use-
less checking gamut if the syntax is
incorrect, so syntax must be the first
check. There is no sense in ensuring
a file looks good if it can’t be decoded
at delivery.

File-based video generally compris-
es one or more complex digital file(s)
with many elements, all of which
must be correctly decoded for the
file to play. A large proportion of file-
based video has syntax errors, so it’s

important to look for tools that can
automatically check for correct syn-
tax, enabling you to find the errors
before you get complaints that the
consumer’s set-top box has crashed.

Process/equipment
optimization

When designing or buying equip-
ment that encodes, decodes and
transcodes content, can you optimize
the quality of the output to provide a
better user experience?

When organizations want to assess
how an audience will react to content
as viewed on a specific medium (TV
set or movie screen), they will employ
a group of professional viewers to
view content. The industry standard
for subjective picture quality mea-
surement is defined by ITU-R BT.500.
This standard defines a variety of
conditions to measure the picture
quality of the image, such as display
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type, viewing distance, viewing envi-
ronment and viewer characteristics.

This kind of evaluation requires that
a designer validate during several steps
of the design process, provide view-
able content in the appropriate format
and ship it to a third party that then
arranges the human viewing exercise
and produces a written report.

Picture-quality analysis tools can
help provide an objective analysis of
encoder and decoder performance
and reduce the evaluation period sig-
nificantly for new components. Such
tools can shorten design time and op-
timize designs.

In addition to ensuring the quality
of the content inside your facility, you
have an opportunity to impact the
user experience when selecting the
encoders and decoders for your facil-
ity. The process used to select compo-
nents should include a consideration
for components that are specifically
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designed and fine-tuned to deliver
the highest quality to the consum-
ers’ particular viewing medium.
Selecting encoders and decoders that
score well in an objective compari-
son could positively affect the view-
ers’ perceptions of the final content.
This may be a particularly important
consideration if you are repurposing
content for multiple destinations and
customers.

Workflow

With the proliferation of digital
file-based content and the inherent
cost advantages that can be achieved
by repurposing content archived in
one format for use in another, broad-
casters are faced with many new tech-
nology challenges.

In the file-based state, there are
considerations that can be evaluated
without decompressing and decoding.
Parameters that affect image qual-

ity, systems interoperability and gen-
eral user experience can be evaluated
while the content is file-based.
File-based content analysis tools
come in a variety of shapes and sizes.
Each brings a specific set of values as

Ensuring the
color space
compliance of
incoming content in
an uncompressed
state is a
great start.

a solution in your workflow. Keep the
basic levels of analysis in mind as you
design the workflow, or discuss with
your engineering and operations staffs
how you might optimize it around
file-based content.

Content evaluation

You want to ensure that you have
the highest quality content possible
coming into the system because there
will be loss of quality during any
compression process. Ensuring the
color space compliance of incoming
content in an uncompressed state,
or while it is still in the production
workflow, is a great start.

The first opportunity you will have to
evaluate the file-based content in your
facility is likely to be at the point it is in-
gested into the workflow and deposited
on a facility server. Ensuring proper file
format and syntax at this point, in con-
junction with adequate network man-
agement discipline, could be enough
to ensure that good data enters the
system and isn’t adversely affected by
the system. This can be especially true
if the operation doesn’t include trans-
coding or decoding/encoding prior
to distribution.

Look who's using Zeus ...
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In some instances, you will receive
content from a production facility
that has already been compressed for
distribution and is in the format that
you will ingest into your system. In
these cases, encouraging your sup-
plier to verify file-based content to
your quality standards could im-
prove efficiencies at both facilities.
Evaluation of file-based content at
ingest may be the appropriate level
for your facility.

Monitoring file-based
content

More complex workflows often will
include multiple points in the process
where content is transcoded from
one format to another or ultimately
repurposed prior to delivery. Each
time the content of the file changes,
there is risk of introducing errors.

File-based QC tools, which are
network-enabled, can be positioned
throughout a facility workflow and
provide invaluable data relative to the
health of the content as it progresses
through the facility. In simple envi-
ronments, this means concentrating
on evaluating the compressed content
at ingest and just prior to distribution
out of the facility. In more complex
environments, it may mean evaluat-
ing the health of compressed video
and audio files after the initial encode
and then following each re-encode or
transcode that occurs.

The impact of your content
With the proliferation of digital
file-based content and the inherent
cost advantages in repurposing con-
tent archived in one format for use in
another, broadcasters are faced with
many new technology challenges. Key
areas of concern include:
+ Interoperability. Will a file decode
correctly and be viewable by my
customers?
» User experience. Compared with the
original, how will the repurposed con-
tent be perceived when viewed by my
customers?
* Equipment/process optimization.
When buying equipment that encodes,

decodes and transcodes my content,
how can I optimize the quality of the
media viewed by my customer?
Content creators, broadcasters and
equipment designers use file-based
content verification to determine how
the products and services they provide
impact the video ecosystem by ensur-
ing standards compliance, checking
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syntax, and optimizing encoder and
decoder designs based on predictive
image quality measurements. There
are advantages to be gained leverag-
ing the technology behind file-based
digital cantent. BE

Jon Hammarstrom is senior video
marketing manager for Tektronix.
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ith the explosion in

the technological ca-

pabilities of streaming

media, today’s service
providers are certainly pitching their
video capabilities to the home over
high-performance DSL and cable
lines. In addition, many public outlets
offer stable WiFi access that can also
transport streaming media. The cur-
rent generation of cellular networks
based on the 3GPP standard is geared
to this market as well. Just as in the
early years of Web video, device tech-
nology has evolved to allow some-
thing more than postage-stamp sized
images playing back jerky motion, as
demonstrated by Apple’s iPhone in-
troduced last January.

Today, the myriad array of formats,
networks and devices used in the de-
livery of video and audio streams cre-
ates a true challenge for broadcasters
that want to reach these platforms. As
advertising dollars shift to take ad-
vantage of these mobile audiences, it
makes sense for broadcasters to devel-
op their infrastructure to reach them

86

as well. Technically, there are several
stages in the process that need to be
addressed to maintain quality and
compatibility with the current field of
delivery destinations. (See Figure 1.)

Playback devices

Sometimes it’s best to set an end
point before you begin the process.
So let’s first explore the platforms that
exist for online and mobile device
playback of streaming media.

Desktop playback of video and
audio still include Windows Media,
Real and Quicktime, but Flash video

DSL, cable,
—_— |ber
IP
Ingest .
el - network - W|F|

—
—
—

has become the format of choice for
many producers because of its prev-
alence across computer platforms.
Each has its own set of codecs, which
players and browsers can decode on
the receiving end. If not preinstalled
on a system, one-step downloads and
automatic updates make them acces-
sible to the end user as well.

In the mobile domain, there is an
even wider selection of platforms as
this market is only in its early stages.
The largest market share probably
goes to Apple’s iPods and iPhones,
which pushed the technology curve

BGPP i -

Figure 1. A myriad array of formats, networks and devices are used in the delivery

of video and audio streams.
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well into the future with its intro-
duction last year. While many portable
media players (PMPs) are designed for
audio-one, Apple’s success is sure to
see some competition in the coming
years. Microsoft has already attempt-
ed to enter this market with its Zune
player, which is also capable of playing
back H.264 video and AAC audio as
well as Windows Media (WMV and
WMA) files. Other contenders include
cell phone manufacturers, who are al-
ways pairing up with wireless carriers
to provide new services and content.
In order to reach these platforms,
we need to look at their network con-
nectivity. Broadband access has grown
tremendously, with several viable op-
tions for high-performance delivery
over cable, phone and more recently
fiber. Many consumers also want the
flexibility to receive streaming content
on their laptops via wireless LAN and
WAN networks. This is best accom-

plished using one of the more recent
incarnations of the 802.11 standard,
which have good capacity compared
with broadband wired networks, as
indicated in Table 1. The most strin-
gent bandwidth restrictions enter in
the cellular domain, which generally
relies on the 3GPP standard, a subset
of MPEG-4, for delivery. As indicated

Desktop

PMP

Laptop

PDA, PMP

ﬁ Cell phone, PDA, PMP  176x144x15

in the table, these networks are less
robust and highly variable given the
mobile nature of the end user, so tar-
get bit rates are generally lower.

Encoding parameters

So, given these playback devices and
platforms with various incarnations of
IP network connectivity, what are the

Network___| Platform _____| Playback

480x360x30  500Kb/s to700Kb/s

300Kb/s to
500Kb/s

200Kb/s to
400Kb/s

200Kb/s to
300Kb/s

100Kb/s to
200Kb/s

320x240x30

320x240x30

320x240x30

Table 1. One of the more recent incarnations of the 802.11 standard can be used to
stream content on consumers’ laptops via wireless LAN and WAN networks.

fiber and WDM
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National broa avter
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possibilities for encoding parameters to
reach the multitudes? Today’s technol-
ogy allows the portable media players
like the iPhone and Zune to decode
320x240 frames at a solid 15fps and
even 30fps. Most computer and laptop
displays are much higher resolution,
making this frame size much less than
one-quarter of a screen. Larger content

providers, more typically with longer
form programs, are attempting to cre-
ate 480x360 frames, or using built-in
DSP technology to create a full-size vid-
eo image on the desktop. Today’s CPUs
and bus structures can handle that even
at 30fps, allowing broadcasters to cap-
tivate even their discriminating audi-
ences with broadcast quality on their

=
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FIRST WE LISTEN

computers. While this requires increas-
ing the bit rate, most of the broadband
networks can sustain well over 500Kb/s
to offer a viable experience to the end
user. On the other end of the spectrum,
the cell phone devices are more likely
to playback QCIF resolution images at
176x144 at 10fps to 15fps, reminding us
again how early in the game this is for
mobile video delivery.

Codec technology has also evolved
to the point that many platforms for
encoding can achieve this wide range
of parameters sets. The lastest versions
of Windows Media, Quicktime, Real
and Flash can certainly accomplish this
range of encoding requirements. They
will also reach into the realms of DVD
and HD encoding, as Windows Media’s
VC-1 and the preferred codec in Flash,
ONZ2’s VP7, have demonstrated recent-
ly. Of course, a single standard, such as
H.264, most often used in Quicktime,
would simplify the process for broad-
casters, but technology developments
have allowed many device manufactur-
ers the flexibility to offer more than one
format for delivery.

Choosing a format

Choosing one format over another
for encoding may simplify the process,
but most broadcasters will want to
reach the largest audience by develop-
ing an infrastructure that can manage
more than one platform and many dif-
ferent bit rates to accommodate vary-
ing network circumstances. Banks of
dedicated CPUs, either dual-dual or
full quad, will be required to process
the target delivery formats in parallel.

Many vendors offering transcoder
tools to run on these machines also
offer a server/management applica-
tion that can automate and balance
the load across them when networked
on a LAN. All of these devices will
also be capable of ingesting a multi-
tude of input formats, but the highest
quality, progressively scanned source
would be the most desirable for the [P
delivery discussed in this article.

Barb Roeder is a consultant and president
of BarbWired fwww.barb-wired.net).
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This year's Broadcast
Engineering Excellence
awards totaled

45 entries. The contest
pages posted on our
Web site generated more
than 23,000 page views!

The winning entries
were selected based
on the votes received
from our readers on
the Web site. Lucky
voters were selected
atrandom to receive a
Broadcast Engineering
T-shirt. T-shirts will be
mailed by April 1.

Caongratulations to all

of the entrants in this
year's contest. You
represent the highest
quality in television,
production and network
technology. To see
firsthand the equipment
and solutions used by
these leading facilities,
visit the NAB booths of
the vendors described in
the stories. For directions
to each vendor’s booth,
see our map, which
begins on page 135.

Brad Dick
Editorial Director
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New studio or RF technology

WINNER: AARP ..o

Submitted by: Lawson
Associates & Architects

Runner-up: WCCO-TV .......ccooviriinen.
Submitted by: Brightline

Runner-up: WGBH-TV ...
Submitted by: The Systems Group

New studio technology -

WINNER: Televisa.......coceevveriereienerneeenns

Submitted by: Omneon

Runner-up: Pan Am Games.............c........
Submitted by: Network Electronics

New studio technology — HD
WINNER: Globo’s Studios.......ccccoommee.
Submitted by: TV GLOBO

Runner-up: KYW-TV ..o
Submitted by: Front Porch Digital

New studio technology —
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WINNER: National Geographic .............
Submitted by: SGI

Runner-up: First Baptist

Church of Glenarden .........ccoovvvccennne
Submitted by: Communications
Engineering Inc.

Station automation =
WINNER: KEYE-TV....cccorvvrierrrrcnnanene
Submitted by: VCI Solutions

Runner-up: WESB-TV ...,
Submitted by: Thomson Grass Valley
Runner-up: WFUM-TV......ccocovevinininens
Submitted by: Sundance Digital
Runner-up: WQED-TV ...
Submitted by: Utah Scientific
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—— The leader in broadcast connector and patching solutions will ensure
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AARP

| Winner of new studio or RF technology — station

n the AARP 12,000sq-ft facility, the group
wanted the equipment to represent for-
ward thinking, and with the exception of
two studios, the entire plant was rebuilt.

The association wanted upbeat colors, spe-
cial wall materials, special light fixtures, and for
everyone to be able to see what was being done
in all the control rooms, and yet when neces-
sary, have privacy. The answer: glass with a light
switch! An added benefit is that smart glass saves
costs for heating and cooling and lighting, as well
as avoids the cost of installing and maintaining
motorized light screens or blinds.

AARP selected equipment with long-term
growth and interoperability in mind. The
NVISION routing system, the core of the techni-
cal operations center, consists of an NV8256-Plus
digital video router, NV7256-Plus synchronous
AES router and NV5128 analog video router, as
well as RS-422 data and time-code routing. The
NV8256-Plus router along with all plant wiring
is fully capable with 3Gb/s SMPTE 324 1080P
video. Euphonix Max Air audio platforms, Sony

WCCO-TV

y 1956, seven vears after its on-air
B debut, Minneapolis’ WCCO-TV was

drawing lunch-time crowds outside
its studio windows, on which the weather-
man would write the day’s forecast while
those gathered watched themselves on the
monitors. This inventive take on technol-
ogy and a desire to connect with its pub-
lic have survived to the present day. In the
last 18 months, the CBS-owned-and-oper-

n May 2005, WGBH-TV broke ground on
I its new facility in Brighton, MA, the first

step in the station’s attempt for a smooth
transition from its vintage analog A/V plant
in Allston, MA, to a new serial digital facility.
Located outside of Boston, WGBH produces
about one-third of PBS’ prime-time programs
and serves the New England area with seven

local and one national channel.
The workhorse of its new master control
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MVS8000 switcher systems and Barco video
walls driven by Evertz MVP processors are used
in the production control rooms.

The electronics were designed by the AARP
engineering department in VidCad for ease
of change and documentation capability. No
raised floors were used. All cable distribution
is on overhead cable trays fitted with acces-
sible hinged custom covers that have magnetic
catches for easy access. With AARP’s renovated
facility, everything is possible. [ |

ated station has inaugurated a reconfigured
newsroom and two redesigned broadcast
studios. u

room is the Thomson Grass Valley Maestro,
because the project called for a switcher with
internal branding, audio store and CG. u
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INTRODUCING the SK-HD1000 series ...

An HDTV production camera system that truly is the defi-
nition of “Technological Advancement”.

A new, sleek, modern, dockable camera chassis design expands your
options for Studio/ OB, wired and wireless HDTV production configurations.

The world’s first TRULY DIGITAL High-Definition triax cable transmission
system. Also available with digital hybrid fiber-optic cable system.

High F11-sensitivity is achieved by its 3-CCD Super-IT 2/3-inch sensors.
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bit Digital Signal Processors.

An outstanding HDTV Signal to Noise ratio specification of 60dB.
Multi-format video outputs for TV program production. Digital HDTV
interlaced and progressive, SDTV analog and digital.

If you appreciate how the above could improve your HDTV programs'’ picture
quality; you'll need to “Compromise NO MORE” when it comes to your next
choice of HDTV Production Cameras.

Ask your local Hitachi representative for a quote and demonstration today. The
SK-HD1000 camera system is more affordable than you think!
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Our NEW CCU des gn can use standard Triax or
hybrid Fibar-cptic cable via plug-in module.
With Triax, vou are assured a pristine and
transparent image due to HITACHI's patented
HS-TDM Digital Transmission.

Both camera and Control Unit provide our best
guarantee against obsolescense due to the
dockable, mcdular design that allows easy

configuration changes and adaptation to digital
wireless and tapeless recording.

Tel. (416) 2995900 Fax (416) 299-0450
General Information Email: info@hitachikokusai.ca
URL: http://waw.hitachikokusai.ca/
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his year, Grupo Televisa, one of the
world’s largest Spanish-language
media corporations, streamlined
its broadcast operation. The orga-
nization dramatically improved efficiency
by implementing an automated, fully tape-
less workflow system across its two facilities,
Chapultepec and Santa Fe, both located in
Mexico City. In collaboration with systems
integrator AM Tecnologia (AMTEC), Tele-
visa spent many months in planning, design
and installation before the new state-of-the-
art operation went on the air in fall 2007.

At its Chapultepec broadcast technol-
ogy center, Televisa produces news and
other programming and broadcasts three
national channels and one local channel.
The facility has a streamlined, futuristic
look that reflects its high-tech efficien-
cy. The Santa Fe facility produces reality
shows and other programming and in-
gests commercials for playout.

At the core of Televisa’s new infrastruc-
ture are an Omneon MediaGrid active stor-
age system and five Omneon Spectrum
media servers. The 24TB MediaGrid system
at the Chapultepec facility acts as a central
nearline repository for content, storing fin-
ished material that is subsequently moved to
Spectrum servers for playout and to a Tedial
media asset management system for archive.

Pan Am Games

ollowing five years of preparation, Rio
de Janeiro, Brazil, hosted its biggest

sporting event in July 2007. The XV
Pan American Games kicked off in the city’s
new Maracana Stadium. A continental ver-
sion of the global Olympic Games, the com-
petition has been held every four years since
1951. Athletes compete in 34 sports span-
ning 16 days. In all, 5648 contestants from
42 American nations competed in front of
a potential 1 billion global viewers, with live
coverage originating from 16 different loca-
tions. An elaborate network was designed
to support live simultaneous feeds from 10
geographically dispersed events. Some events
required multiple feeds.
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network

The MediaGrid system also provides edit-
in-place storage for multiple Apple Final
Cut Pro editors.

Four of the Spectrum server systems are
located in the Chapultepec facility, with two
designated for main and mirrored playout,
a third for archiving and a fourth for ingest,
primarily of long-form content. Each of

these servers includes 16 SD channels and
one HD channel, configured for a variety of
functions including preview, high-res qual-
ity control, ingest and playout. The fifth
server was installed at the Santa Fe facil-
ity for ingest of commercials that are then
transferred under the control of Aveco As-
tra automation over a private fiber-optic
network to the main mirrored playout serv-
ers at Chapultepec. &

Network Electronics began working with
its Brazilian distributor, Libor, in August
2006 to design and supply a system based on
the company’s Flashlink fiber-optic transport
platform to accommodate situations requir-
ing a mix of HD and SD gear and long-haul
transmission. The International Broadcast
Center (IBC) provided a signal for major
broadcasters around the world. [
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he Brazilian network TV GLO-

BO is known for its production

of telenovelas, which dominate

primetime viewing. Telenovela is
a form of melodramatic serialized fiction
produced and broadcast six days a week (a
yearly average of 200 episodes each) that at-
tract a broad audience and command the
highest advertising rates. GLOBO does not
only produce for the local market but also
exports its telenovelas worldwide.

With a huge production complex in Rio
de Janeiro (CGP), GLOBO has heavily in-
vested in quality and technology, the most
important pillars to support its success.

In January 2007, GLOBO upgraded its
old SDI studios using a brand new tech-
nology based on SMPTE-424/425M, a
standard that expands upon SMPTE 259M
(143/270/360Mb/s) and SMPTE 292M
(1.485Gb/s) providing bit rates of 2.970Gb/
s (3G). These bit rates allow the broadcast of
1080/60p 4:2:2 and 1080/60i 4:4:4 formats.

The project’s main purpose was to pre-
pare the infrastructure for 3G technology,
so the network invested in cables, patches,
routing switchers and modules that were
already compliant with SMPTE-424M. In
the future, the network will continue to up-
grade equipment. In the meantime, GLOBO
produces both in SDI (SMPTE 259M) and

KYW-TV

n April 2, 2007, Philadelphia’s
O KYW-TV (CBS 3) broadcast its

11 o’clock news from the station’s
new 120,000sq-ft facility. It was one of the
nation’s first all-HD TV stations built from
the ground up, and was designed and con-
structed in less than 10 months.

The facility is also home to WPSG-TV, a
CW station. KYW produces five-and-a-half
hours of news per day in addition to sports
specials and charity fund-raisers. When the
station’s lease was up, the engineering team
saw an opportunity to build an efficient, scal-
able facility that would also be a pleasant

place to work. The team knew this would re-
quire a different model for storage and work-
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er of new studio technology — HD

HD-SDI (SMPTE 292M).

Each studio is comprised of four con-
trol rooms (technical, video and lighting,
production and audio) with five new cam-
eras; four fiber-optic external lines; tape
and tapeless recording for postproduc-
tion; a multiviewer, providing operational
flexibility to the monitor walls; UMD and

tally system; new microphones; and a new
wireless communication system that offers
mobility and additional network managing
(SNMP), which supports the whole system.
Many design changes were also introduced
in the four technical areas, which were fully
dismantled and rebuilt.

In August 2007, GLOBO TV started pro-
ducing the first HDTV telenovela in the new
studio. [ |

flow than the SD model, which would soon
be overwhelmed by the density of informa-
tion HD carries.

Key to the success is the digital workflow
anchored by Front Porch Digital’s DIVAr-
chive content storage management system,
which works with Thomson Grass Valley’s
Aurora editing suite and a Spectra Logic
LTO3 library. =
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Sound gives pictures an emotional dimension that movement alone can’t
convey. The increasing use of surround sound adds even greater impact
to the viewing experience. But it calls for much greater console capacity.

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

as it is practical. c A ‘.I_ R E c

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

Sounds exciting? Find out more at calrec.com Putting Sound in the Picture
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ational ~ Geographic  Digital
Motion, the archive and stock
footage licensing agent for all
National Geographic Televi-
sion film and video, wanted to transform its
analog video archive and licensing business
into a streamlined digital workflow. It has
more than a century’s worth of moving im-
ages from around the world, and new foot-
age, much in HD, arrives all the time. The
company’s key requirement was the ability to
store content and deliver content to the Web
in uncompressed formats to maintain the
highest possible quality.

National Geographic designed the system
and selected the various components. For
storage, it contacted OSSI, an SGI channel
partner, which suggested SGI InfiniteStor-
age as the major storage and file-sharing
component. The SGI InfiniteStorage CXFS
shared filesystem and SGI InfiniteStorage ar-
rays optimize delivery of rich-media content
and seamlessly support a variety of complex
transactions.

One of the biggest challenges was the
amount of data that would be brought into
the system. When National Geographic en-
codes video, three different file formats are
created at the same time: uncompressed,
MPEG-2 and MPEG-1. The uncompressed
data alone is about 100GB per hour.

" ‘1 %_, -
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X " National Geographic

Wlnner of new studio technology —

National Geographic encodes its tapes
into an asset management system backed
with 34TB shared over two SGI InfiniteS-
torage TP9300 systems and a later-added
additional 35TB of storage on a SGI Infi-
niteStorage 4000 system. The SGI storage
is where operators catalog the clips with

keywords and push them out to an exter-
nal Web site to allow customers to preview
the content and determine their purchases.
Once licensed, that content is played out via
the SGI SAN and made available in multiple
formats, including NTSC, PAL and DVD as
before, and now files over FTP. National
Geographic will soon be able to encode clips
in HD and offer customers all high-defini-
tion formats. -

RUNNER-UP:

dleqin
New studio technology
— nonbroadcast

First Baptist
Church of

Glenarden

nSeptember 2007, the First Baptist Church
of Glenarden built a new 205,000sq-ft
structure that features state-of-the-art
live production and broadcast capabilities
inside a theater-style sanctuary capable of
seating 4000 attendees. Key production sys-
tem goals for the new facility were to pro-
vide high-quality coverage of the services
and events; enable fast, efficient distribution
of recorded services in various formats on a

HHIUH IR
Communications
Engineering Inc. I
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large scale; and enhance the worship expe-
rience of the attendees and home viewers.
The church hired Communications Engi-
neering Inc. (CEI) to design, integrate and
install a network-quality live production
facility. RCI Sound Systems provided a con-
cert-grade sound system, and RJC Designs
developed the original system concept and
preliminary design. B
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Doremi’s MCS Multi-Channel Video Server
Provides up to 4 independent video channels and
simple playlist creation with video transitions;
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KEYE-TV

Winner of station automation

ne of the biggest challenges a sta-
tion can face is taking an existing
DOS, a highly customized legacy
system and replacing it. This is
exactly what KEYE-TV had to do this past
year in upgrading its facility from the CBS
Group-W-designed TMRT system.

There were the usual considerations like
master control features, functionality and
scalability. Additional system requirements
for KEYE included content delivery integra-
tion and satellite integration. But, the true
test of a system would be its flexibility to in-
tegrate and comply with a workflow that was
already highly customized.

After an exhaustive search, KEYE found not
only everything that it needed, but everything
that it wanted in the autoXe automation sys-
tem from VCI Solutions. The master control
functionality and flexibility is there — and
then some.

“I'm a computer-oriented person, so when

WFSB-TV

eredith’s CBS affiliate WFSB-DT
M began broadcasting from its new
60,000sq-ft Rocky Hill, CT, HD-
SDI plant in June, calling it a broadcast pro-

duction dream come true. The new facility
features all aspects of the production process

WEUM-TV

o get from a tape-lugging analog fa-

I cility to fully digital, automated, tape-
less multichannel HD at WFUM-TV

called for good planning, patience, ingenuity

and unique, cost-saving engineering solu-
tions. As the PBS member station licensed to

WQED-TV

P ittsburgh’s WQED-TV, the first public

broadcaster in the nation and home
of “Mister Rogers’ Neighborhood,”
is now the one of the first HD broadcasters
and production centers in its tri-state region,
thanks to a major renovation of master con-
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we started talking about SQL, SOA and true
relational databases, I knew the system was
carefully thought out with a true understand-
ing of what today and tomorrow’s broadcast
environment was going to be like,” said George
Todd, KEYE maintenance engineer.

A few of the capabilities that the team at
KEYE likes are Video Spy, logging capability,
vertical and horizontal view of the delivery
manager, and the versatility of the worksta-
tions because they can do all jobs. S

on the first floor, streamlining a hectic work-
flow that formerly included four floors in a
46-year-old building. The rooms feature a
variety of Thomson Grass Valley equipment,
including nine Aurora Edit SC and XT news
editing systems. ]

the Regents of the University of Michigan in
Flint, MI, funding arrives intermittently and
is never enough to do major projects all at
once. Fortunately, the station made the tran-
sition in smart phases. At the core is Sun-
dance Digital Titan automation. =

trol and editing, as well as new audio and
video control rooms. WQED has been trans-
mitting in HD since 2002, but prior to this
upgrade, it was only able to transmit PBS’s
HD feeds. A Utah Scientific UTAH-400 rout-
ing switcher ties the facility together. =
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hen the additional demands

of new business hit Ascent

Media, it was time for a bi-

coastal upgrade. The orga-
nization offers broadcast, cable and satellite
network distribution solutions from Stam-
ford, CT, and Burbank, CA. The East Coast
Network Origination Center (NOC) has
handled distribution for the YES Network,
A&E Television Networks and the NFL, and
recently added the NHL Network. The West
Coast NOC distributes the “Classic Arts
Showcase,” a free cable TV program, and
added ReelzChannel, a cable and satellite
network, to its roster.

The new networks meant that an infusion
of advanced, scalable and reliable technology
was needed to provide the highest quality
transmission service that caters to high-pro-

file sports and entertainment channels. The
dynamic nature of sports networks typically
requires individual live master control rooms,
while entertainment programming needs
more efficient multichannel operations.
Ascent Media opted to unify each origi-
nation center under the central control of a
robust automation configuration. In the end,
it chose nearly identical, but individually op-
erated, fully redundant, multichannel Sun-
dance Digital Titan automation solutions.
The new automation systems enable Ascent
to add channels easily to Titan as its roster
grows. Recently, an additional three channels
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were added for agile, on-demand stations to
accommodate live events as needed.

Each highly scalable configuration drives
an Omneon Spectrum server and Harris
IconMaster master control switchers for
branding. Sundance Digital’s MediaCacher
was installed in both locations to efficiently
and robotically cache content from tape to
the servers.

Although the Titans are near mirror im-
ages of each other, some individuality was re-
quired to maximize efficiency. The spontane-
ous nature of the sports networks serviced by
Stamford’s playback center required a system
responsive to real-time, last-minute playlist
changes due to game timeouts, rain delays and
the like. Sundance Digital’'s NewsRecorder was
installed to achieve the live ingest of sporting
events for server-based playback.

In Burbank, Titan drives a Front Porch/
StorageTek archive system that is an impor-
tant component of the entertainment-centric
ReelzChannel and “Classic Arts Showcase.”

In Stamford, each channel operates from
its own master control room. In Burbank, the
networks are managed in a multicustomer
room. Both facilities are multicustomer in-
stallations and require significant scalability.

The new automation solution cost-effec-
tively increases Ascent’s existing platform to
accommodate additional customers without
needing to purchase a new automation sys-
tem each time business grows. |
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! Intelligent Tool

| Winner of newsroom technology

ecause Brazil has continental di-
mensions, news is the key tool to
integrate all regions of the coun-
try and is the main GLOBO pro-
duction, with a total of 58,000 hours per
year produced by 3000 journalists. GLOBQO’s
newscast schedule is divided into local and
network newscasts from morning to evening.
Each affiliate produces up to 13 hours of
weekly news for its districts and sends con-
tent to network headquarters for broadcast.

Traditionally, content was exchanged via
microwave or satellite links in real time,
which means booking complexity and lim-
ited time windows in expensive communica-
tion channels. But since July 2007, GLOBO
and its affiliates have operated a customized
system to exchange off-air news content us-
ing IP technology over a robust and private
broadband network.

This Intelligent Tool shares the con-
tent produced by each affiliate based on
24/7 operations. All participants are able
to search, select, watch low-res content
(LR=WM@256Kb/s) and retrieve high-res
files (HR=WM®@4Mb/s). The system provides
security settings for protecting confidential
information and defines rights management
for content usage. Each affiliate can automat-
ically manage the files’ download priority ac-
cording to its program guide. Other impor-

‘ to cover the presidential campaign in
2004, which was a 1980 tour coach.

Although crude in design, with folding tables
and virtually no connectivity, its potential
for much more was obvious. In 2005, CNN
decided that a fully customized conversion
could provide a premier workspace and give
the connectivity that had been missing from
the previous coach.

David Bohrman, CNN’s Washington, D.C.,
bureau chief and senior VP, wanted to create
a multiuse platform that would provide a
combination HD studio, satellite transmis-
sion center and newsroom with an editing
suite. The project required contributions

NN first used a mobile news bureau
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tant features include archive control, partial
retrieval, customized reports and peer-to-
peer sharing between affiliates.

The system architecture is comprised of
an SQL redundant central database, a redun-
dant central DNS Web server, workstations
and MPLS network technology.

All content shared in the new system is
available 24/7 over a reliable private network
with firewall and cryptography protections,
which equates to three times the savings
when compared with the booked and rented
A/V satellite or microwave links.

The application has a user-friendly Web
GUI for the journalists, who can watch the
low-res clips before asking for the high-res
content, which is transferred at least two
times faster than real time. u

across several disciplines. Frontline, a builder
of satellite transmission trucks, provided
overall project management and installation
of the broadcast electronics. Parliament Mo-
tor Coach provided coach interior outfitting
and chassis modifications. CNN’s willing-
ness to think outside the norm in broadcast
vehicle design illustrates its commitment to
deliver the highest quality news reporting. W
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MV-410HS EE3

The MV-410HS is a 4-channel multi viewer that supports mixed input of HD-SDI, SD-SDI and analog
composite signals. High-resolution video output using a DVI terminal is included as standard. Support
is also provided for user-created patterns and video transfer cvera LAN connection.

B Support for mixed input of HD-SDI, SD-SDI, and analog composite signals (@synchronous input is possible)

B Support for mixed input of different frame rate signals

B High-resolution output; DVI and analog RGB terminals are provided as standard for split-screen video output for enabling
easy usage on large screens and computer monitors.

B Includes layout software for size and position of sources as well as pre-set pattems.

B Network video transfer function: LAN interface provided as standard for enabling transfer of output video over the network

B Audio level display: Includes level display function for embedded audio signais superimposed on HD/SD-SDI (8ch display)

B Includes tally display, title display, and time display functions

B Video loss detection function

B Optional SNMP suppart: External monitoring of power supply and fan alarm status

B Optional redundant power supply is available
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BA Entertainment’s (NBAE)

all-digital, centralized media

production and asset manage-

ment facility in Secaucus, NJ,
has been fully functional for more than a
year. The SGI-integrated workflow has al-
lowed the NBAE to capture, catalog and
store every play as it happens in real time.
The SAN, based on an SGI InfiniteStorage
CXES shared filesystem, provides real-time
storage for high-res online editing sys-
tems while handling low-res proxy and cue
management using NBA-written applica-
tions. During daily broadcast production,
the NBAE ingested more than 45,000 assets
into the system over the last year, storing
about 30,000 hours of content, or a little
more than 1.5 petabytes of data. Those as-
sets are a combination of all of last season’s
live NBA games and field material, plus
historic content.

The volume of asset ingest is significantly
more than SGI or NBAE anticipated in the
initial system design, which was conceived as
having at least two years of built-in growth
capacity. The NBAE originally planned to
take up to seven vears to get the entire ar-
chive, dating back to 1946, into digital for-
mat. In order to take better advantage of
the workflow improvements, the NBAE has
accelerated its library conversion. Doubling

Library of
Congress

n Culpeper, VA, the Library of Congress’
l new Packard Campus of the National

Audio-Visual ~ Conservation  Center
(NAVCC) houses the world’s largest and
most comprehensive collection of films,
TV programs, radio broadcasts and sound
recordings. It contains underground stor-
age for this entire collection — 5.7 million
items — on 90mi of shelving, along with ex-
tensive modern facilities for the acquisition,
digitization, cataloging and preservation of
all audiovisual formats.
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NBA Entertainment

r of post & network production facilities

the size of the media management system,
where material is ingested into the SGI stor-
age using Snell & Wilcox iCR encoders, will
allow for as many as 100,000 assets to be in-
gested annually.

To meet this directive, a second 3000-
slot StorageTek SL 8500 robot system is be-
ing added, which will take the NBAE’s total

nearline capacity to 6000 LTO data tapes and
significantly improve workflow by moving
data into the system quicker and retrieving
data more rapidly. The Fibre Channel fabric
is expanding from 128 ports to 192 ports,
and the system is migrating from SGI’s lega-
cy technology to three SGI Altix 450 systems,
each with 16 Intel Itanium 2 processors and
16GB RAM per processor, running Novell
SUSE Linux Enterprise Server 10. u

The Library of Congress began planning
for the NAVCC about 10 years ago. One of
the primary goals was the digital duplica-
tion and storage of all the items that would
be kept at the campus. The Library of Con-
gress hired Communications Engineering
Inc. (CEI) to handle the installation and
integration of all the equipment. CEI began
working on the project in August 2006, H
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Whether it's advanced compressior, on-demand or content distribution, we defiver the multimedia
technology that's moving digital video forward.
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BC Universal receives more than

100 remote feeds to its head-

quarters in New York City. In

the past, these signals were dis-
tributed via an analog closed circuit Cat 5
system used for monitoring purposes by the
news and sports production staff. This Cat 5
system was available only in key production
areas, and every channel of the 850MHz
plant was occupied.

Recently MSNBC moved to 30 Rock with
an additional 50 new remote feeds that needed
to be monitored throughout the facility. Add-
ing to the existing analog system was out of the
question. A digital cable (QAM) technology
was considered; however, this would require a
new digital cable-ready TV or set-top box for
every user, a logistical and financial challenge.
An IPTV approach operating on the corporate
LAN allows all users equal access to content us-
ing existing PCs, regardless of the location in
the facility.

The system was designed for 200 SD chan-
nels, with plans to add more SD and HD chan-
nels in the near future. Because bandwidth was
a critical factor of the design, H.264 (MPEG-4)
compression was chosen. Operating each ser-
vice at about 1.7Mb/s yields sufficient quality
for monitoring purposes yet occupies a reason-
ably streamlined profile in the GigE backbone.

Careful planning of our network infrastruc-

ture was required. The IPTV traffic shares the
same facilities and pipeline as the rest of our
corporate data, including e-mail, Web brows-
ing, archiving and various other production
tools. We could not afford to disturb any of
these. A large task was ensuring that every
switch and router was enabled for multicast
(IGMP) traffic. We are fortunate that back-
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e T
il | =i |

bone was previously upgraded to GigE so
bandwidth to each switch was not considered
an obstacle.

The benefit of multicasting is that band-
width is not occupied on a local network seg-
ment unless a request for a service is made by
a user. No matter how many users on a seg-
ment request the same service, that service
doesn’t require any more bandwidth than
the initial request. u

reene HD Productions in Arling-

Productt
ton, TX, decided after building a

G prototype from a 1998 converted

coach to build a luxury HDTV production
mobile from scratch, starting with a Prevost
XLII 45ft mobile. Teaming up with Mara-
thon Coach, its design goal provided com-
fort for VIPs and the work crew by offering
a good working/living environment, which
saved time. This was achieved by offering
as many as 12 HD cameras, two advanced
edit stations, in-motion editing, tapeless
recording environment, stadium seating in
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the production room, an audio mixing cab-
in, fiber-based HD-SDI cable, a producer’s
lounge, a full galley/full bath, and sleeping
quarters for up to four people. This not only
saves on transportation and hotel costs, but
allows the crew to work on the next event
while in motion as the mobile is fully func-
tional. The coach features Ross Video’s Syn-
ergy 1.5 multidefinition digital switcher. ®
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3roadcast Engineering is proud to introduce an
ingoing series of monthly webcasts covering key
echnical and operational issues. In these one-
jour long events, attendees can learn while at
heir desktops or home computers. A broadband

:onnection is all that's needed.

“he topics are taught by experienced and trained
:ngineers, consultants, and operations managers.

he focus is on quick, solid and useful instruction.

lhese are not product demonstrations or promotions.

lhese webcasts will provide solid technical and
yperational training for professionals. And, the
>onus is they are free!
Visit
sroadcastengineering.com/webinar/print
today to register!
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- WEBCAST SERIES

COMING IN APRIL

VOD: Broadcasters using local
cable VOD to extend their
digital reach

Presented by Jim Radmann
April 8, 2008 - 2:00 pm EST

What at first appears as a cable competitive technol-
ogy can provide unique and valuable benefits to OTA
broadcasters. This cable expert shows TV stations how
to integrate the features of VOD with over-the-air sched-
uling. Broadcasters can benefit from multiple playbacks
and commercial exposures and viewers benefit from be-
ing able to personally schedule their favorite programs.
This session will help operational personnel better un-
derstand cable VOD and how it can increase station vis-
ibility anc improve viewer numbers.

COMING IN MAY

IT for engineers
Presented by Al Kovalic
May 13, 2008 - 2:00 pm EST

As |T-based equipment becomes
increasingly common in broadcast
and video equipment, engineers need a better under-
standing of its underlying technology. Central to that
are networking and storage issues. Attend this webcast
to learn more about how IT platforms can be leveraged
for improved performance for broadcast and high-qual-
ity production environments. This course is taught by a
world-class author with years of broadcast and IT expe-
rience. Don't miss this important learning experience
on IT.
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the editors of Broatcastengineering and TELEPHONY

~ Broadcast Engineering and Telephony are teaming with NAB to highlight the
flatest developments in IPTV technology and applications at the upcoming

- NAB Show, April 14-17 at the Las Vegas Convention Center. The

~ event will feature a new conference series and super session aimed at

- telecommunications and wireless industry professionals, along with a new

- IPTV Pavilion that will showcase new IPTV products and services.

' The NAB Show has named Broadcast Engineering and Telephony the

- official media sponsors of the IPTV Pavilion, and to complement the event’s
expanded focus on IPTV, the editors of the two publications will produce an
‘array of IPTV-focused content for the event, including:

NAB SHOW IPTV DIRECTORY

This comprehensive guide will be distributed at the IPTV Pavilion
and feature profiles of NAB Show exhibitors that serve the IPTV
market, product descriptions and additional content and insight

on the IPTV sector from the editors of Telephony and Broadcast
Engineering. The directory will give NAB Show attendees a complete
overview of the IPTV-focused exhibits and programs at the event.

IPTV PAVILION WEB SITE

Telephony and Broadcast Engineering also will host a web site,
www.iptvpavilion.com, dedicated to the NAB Show's IPTV
Pavilion and featuring complete coverage of the event’s IPTV focus
and a wide range of editorial content about the IPTV sector.

IPTV PAVILION E-NEWSLETTERS

The official media sponsors of the NAB Show’s IPTV Pavilion also
will produce a series of e-newsletters before and during the event
that provide additional insight about the IPTV Pavilion and live
news coverage of IPTV developments at the 2008 NAB Show.
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FLOOR PUZZLE

With more than 1600 exhibi-
tors to see in just four days,
Broadcast Engineering is here to
help you find the shortest route
between point A and point B,
while saving your feet.

Our exhibitor map on page
135 gives you an overview of
what is where and how far you'll
have to trek to get there. In addi-
tion, with our FASTtrack section,
simply find what you're looking
for in our category list to the
right. Then go to the indicated
page, where you’'ll find a list-
ing of companies showing that
product. For your added con-
venience, the exhibitors’ booth
numbers are listed in geograph-
ic order. Therefore, scouring the
show floor for a particular piece
of equipment will be as efficient
as possible. Listings are based
on information provided to
Broadcast Engineering by man-
ufacturers. Booth numbers are
provided by NAB and are cur
rent as of our press deadline.
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Together we are defining the future of broadcast. We design and deliver the products that enable
you to excel in everything from news and sports to promos, from asset management to editing.
It is a passion for broadcast that drives everything we do. Share it.

(]
Quantel - share our passion Quantel
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Broadcast the best results.

Introducing the all new Scan Do® HD.

DVI Computer Video to HD/SD-SDI Scan Converter
with Genlock Input and Fiber Optic Output.

When it comes to HD Scan Conversion, there
is only one brand to turn to. The brand that
continues to set the benchmark that all others
are measured.

The award-winning Scan Do®, of course!

The all new Scan Do® HD converts your high-
resolution DVI computer sources into a SMPTE
standard HD or SD-SDI signal for broadcasting on air
or integrating into a professional video production
system. Best of all, Scan Do® HD does not require that
you install any special software or hardware on your
computer. Simply plug itin, set your resolution and
your broadcasting the best results... in HD or SD!

What else would you expect from a Scan Do?

Tune in to Scan Do® HD today at scandohd.tv
or call 631-273-0404 for more information.

cs Communications
Specialties, Inc.
commspecial.com

Features at a glance:

Converts DVI-D (up to 1920x1200) to HD/SD SD\.
Advanced scaling algorithims and 10 bit processing
provide exceptionally clean and accurate broadcast
guality output.

Supports VGA & Component Video
with CSl's Model 2100 HDMI/DVI Converter

Supports HD SDk resolutians up to 1080i per
SMPTE 292 and SD SDI resolutions per SMPTE 259.

Genlock with full phasing control focks HD/SD SDI
output to tri-level sync or black burst.

Ethernet port enables control via your facilities
LAN or via the internet.

Includes fiber optic output (SMPTE 292 and 297)
and two coaxial outpusis (SMPTE 292 and 259).

Complete set of image processing controls
Built-in variable flicker reduction.

Zoom & Shrink horizortally and vertically while
maintaining the aspec: razio or set each
independently!

Precisely position yourimage horizontally
and vertically.

Quickly store and recall your favorite
configurations through the remote control ports!

Learn more at scandohid.tv

Scan Do is a registered trademark of Communications Specialties, Inc. CSI Logo and the triangle designs are trademarks of Communications Specialties, inc.
©2007 All Rights Reserved Specifications subject to change without notice.
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The new standard
In TV analysis.

R&S®ETL - the all-in-one toolbox.

1 TV test receiver

1 TV demodulator

1 Real-time TV signal analyzer

1 MPEG analyzer and decoder

1 3 GHz spectrum analyzer

1 Power meter with power sensars from DC to 40 GHz
1 Video and MPEG generator

1 Multistandard with excellent performance in:
- Analog TV incl NTSC
- ATSC / 8-VSB
- DVB-T/H measurements in 2K, 4K and 8K mode
-DVB-C/ J.83/A/C
- BTMB / GBZ0600-2006

1 Portable with AC/DC power supply — excellent for
field use

Find out more at test-rsa.com/ETLTV/BE0308

 ———————

—QT AOHDE&SCHWARZ

D gy

R&SCETL-TV Analyzer

ROHDE&SCHWARZ

rohde-schwarz.com/USA e 1-888-837-8772

T TYMALIZER OO 30R
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PASSION ENGINEERED

When Baron engineers design a new radar, our passion for weathar is always in the

blueprints. No wonder Baron has installed every broadcast dual-polarization radar in

the world. For one thing, viewers receive incredibly accurate forewarning of heavy rain,

snowfall and hail. For another, Baron radars are built with the most robust components,

ensuring long-lasting dependability and high-powered performance. So viewers get

information that matters, when it matters. Not just any weather vendor can build this

level of meteorological integrity into an instrument as sophisticatad as polarimetric

radar. But for us, it was all part of the plan.

Visit us at NAB Booth C9422 for a closer look.

(256) 881-8811 | www.baronservices.com

@ARON

SERVICES

@AR&IX GAMS @xWonx OBARQO!!

Baron Services and
L-3 Communications:
Awarded the
NWS/FAA/DOD
Dual-Polarization
Upgrade for 171
NEXRAD Radars
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T HE BROADCASTENGINEERING

Come join the discussion on

the Jatest industry topics with
' other broadcast professionals
- and enthusiasts.

http://community.broaacastengineering.com/farums/

Rethink
Broadcast”

SHOW

MTX5000

Learn more
at booth
#C1807

Content acquisition is no longer just about

connectivity, bandwidth and image quality. Today

broadcasters demand rich HD content, full workflow

control, ubiquitous coverage and rapid deployment
in short “contribution without boundaries.” As

the market leader in microwave solutions MRC has
the expertise, products and services to help you

Rethink Broadcast™

www.mrcbroadcast.com
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We know a lot about
fluorescent studio lighting.

After all, we invented it.

p— w/
s “ "
T
oy

AR ©

Videssencs

Our founder invented the

first fluorescent lighting for
television studios, more than
23 years ago. And we've been
helping stars to shine ever
since. With a whole range of
innovative products including
the only fluorescent fixture in the industry with an
adjustable beam, we pride ourselves on being a tough
act to follow. In fact, we continue to set the standard

in efficient design, flexibility and performance. VIdessence

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

NAB Booth # C9508




BroadcastEngineering.

See Videssence at booth #C9508 on page 7

Las Vegas Convention Center, Las Vegas

EXHIBIT HALL HOURS

N
Monday, April 14 - Wednesday, April 16
9:00 a.m. - 6:00 p.m.
Thursday, April 17
9:00 a.m. - 4:00 p.m.
South [ ®
£2 Hall | gouth
22 (upper level) Hall
North Hall T (lower level)
Acquisition & T Acquisition
A Central Hall
Production Me::;nrgaRo?Jns Central Ha" [Media P - : Post
roduction :
M & & Production
anagement Acquisition & Equipment
Systems Production Management Display
Pro Audio N Grand Distribution & Systems Systems
+ Eridge Comridor
Radio LObby Detary Meeting Ryoms

Main Registration

MAP INFORMATION

Map information current as of Feb. 21, 2008

PRODUCT CATEGORIES

The following is a brief description of what you will find in
this year's NAB map from Broadcast Engineering.

To the right, you will see a listing of the NAB categories and
what products can be found in each. Next to each listing you
will find a color square that indicates the convention hall each
category is located in. On the overview map (above} you will see
each hall with its product categories.

Our table of contents lists each hall and the pages they are
found on. On each of these pages you will notice some booths
are highlighted with different colors. The [ highlighted
booths are our magazine advertisers, while the [ highlighted
booths are our map advertisers.

We thank all of our advertisers for their support of our NAB
coverage and exhibit hall map.

TABLE OF CONTENTS

B North Hall coocveeeeeeeeee e 4-5
B Central Hall...oooooooeeeeeec 6-7
B South Hall, upper level................... 8-10
B South Hall, lower level ................... 11-13
B OQutside Exhibits.....ccccevveevvenerennen. 14
B Meeting ROOMS ..o, 15
B Exhibitor indeX......ccoeeveevveervvrenen. 16-22

EE Acquisition & Production — Cameras, lenses,
lighting and grip and ingest technologies.

B Post-Production — Video editing, graphics, animation,
special effects software and hardware, audio editing and
music/sound libraries.

H Management & Systems — Video servers, systems
integration, database technologies and digital asset
management.

B Distribution & Delivery — Transmitters and towers for
television, radio broadcasting, satellite technologies, cable,
fiber, IPTV, mobile video and streaming products.

® Display Systems — Projection equipment, LCD and
plasma displays and digital signage.

Pro Audio — Audio recording and mixing equipment,
encoding and compression technologies.

Radio — The entire spectrum of products and services
for analog, digital and streaming radio.

Outdoor Media & Equipment — ENG vehicles, outdoor
signage, satellite services, power products and production
equipment.

m  Content — Owners, aggregators and producers
showcase their digital content to align with broadcasters,
distributors and delivery technologies.

®  Technologies for Worship — Video and audio capture,
mixing and presentation technologies and services geared
toward the religious marketplace.

March 2008 | broadcastengineering.com 3




AL

[l Advertisers [_| Map advertisers [] Points of convenience N

MAP # COMPANY
Small Tree

Otari

Pro Audio and Radio

Cyber Cafe
See Lectrosonics at booth #N5223 on page 5 T

ire of wireless is

1d the corner.

Aisle N7300 - 7600

Aisle N8500 - 8700 _ -

Aisle N9400 - 9600
Aisle N8800 - 9000

e £
" i
WideOrbit iiiii IIIII 7116

8214

Booth N522' 2 9”‘4 - " Wheatstone — i[

SO |

N7612 7112
North Hall [
Entra nce

Add N to beginning of all booth numbers

LECTROSONICS

See Harris at booth #N2502 on page 5

Interoperahle workflows.
Integrated tecﬂlmgl_ogi_es.,-

-

g Innovative solutions.
//
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NAB Exhibit Hours, April 14 - 17, 2008
Mon. -Wed. ............... 9a.m.-6p.m.
Thurs. oo 9am.-4p.m.

BroadcastEngineering CO)

SmallTiee [INE—NToTa="=
IWaIkway to Hilton (O] IWaIkway to Hilton

. Acqwulsmon 8.(—Product|on Managem‘ent& Systems and Pro Audio
- :

2| 2523 Front Perch Digital
! . o = .
2830 —
. o
5429
6429
Sencore

:| E N1122 6
6520 202 E iy
e m 918 .
: )
| m Thomson

Concession
5437 Seating e

5430

[ENED

= [
] NS

Aisle N1900 - 2100
Aisle N1500 - 1700

=2
5%

N5223

sle

Aisle N6200 - 6400
Aisle N4300 - 4500
Aisle N3800 - 4100
Aisle N3200 - 3400
Aisle N2900 - 3100
Aisle N2200 - 2500
Aisle N300 - 1100
Aisle N500 - 700

ectrosonics

\-L
Hniste Nagoo - 5200 L]

“;Al

Aisle N4600 - 4800

o |
)

& | &
BHEB

R e s
8516

: [ P —
" ] | o
s Registration ] o .
— i N2502 1
Entrance - —k !

| Main Lobby and Central Hall |

J | Banners Restaurant |
A RRIS |
LECTROSONICS w
A" 4

IPTV/

Transmission Mobile TV

ONE Company. ONE Direction. The Future.

NAB2008 Booth N2502 | www.braadcas:.harris.com

March 2008 | broadcastengineering.com 5



ICENTRAI. HALL

[[]Advertisers [ | Map advertisers [] Points of convenience

1 To Main Lobby and North Hall Entrance Entrance Entrance ;

J U

— — B B | I — 449 00 _
- ’ g Distribution&Dehvery L ’* B B ACQUISIIOH&PI’OdUCtIOﬂ ) (=11 L[
\ H‘ ﬁgﬁ Microwave P Nucomm“' ‘HWK &&E C“};;’g&?’" 1 L:: | -:;I
L ;‘ ] Radio B “ - ﬂ" - [ = —— TR
bl L7 ] et | . | TR (! . | e == |
- » H |- C cegn § o E=E
B L I — Suﬂgb g
[ [ 7 r- P NG Professional Produ ;: Hitachi - 2 = g E;E;
g!, !gl ompar E C5018 § | < = < v<(
2al I A==
EDE §§ { T 5 " quisti
S e —
D B = Telex ‘
lkegami C5928 |
=] = c4228 L —JL
; ~FE BEEEEI
= S E T - (=] HFFE B
9 M?Lr:l:;LJ . SOENDCTD H%m % T
T [ T = {bﬁf X 15 EEE= =
a | B -
8:‘! Registration I 8 73-:' ‘L D's“”““’""m . [ D ‘f - [ “‘a J* :3! %% ‘
b S T I EEEEE T
Eiﬁgﬂ?ﬁ‘ 2 a ‘ L,-Jc'l',f"'ﬂ W E
FEEEE e = A T
& : S To South Hall and
. | E%’L“hi & % 2'5‘} e EH H ‘ Outdoor Media & Equipment 1
e BT = = |
SR =E
EL“ nt[)rcrﬁi_ui - 7%;:; 7‘ | . i E
CLE EE ,i‘”, N =T (==

osoun v BroadcasiEngineering| | S LARK

See EVS at booth #C4911 on this page

Multiple formats

& codecs O™

Scalable| Full HD support

When t|me |S Cpitical..- Instant tapeless technology

USA | BELGI FR I [ 3 N 1 UAE | ' oM
EVS Broadcast Equnpment Inc - Tel: +1 9735757811 - Fax:+1973 575781 - E-mail: usa@evs.tv

WWW.evs.tv
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NAB Exhibit Hours, April 14 - 17, 2008

Mon. -Wed. ............... 9a.m.-6p.m.
L 3 aum. -4 pm. XYTECH
S Y S T E M 8§
IMPROVE YOUR
| MEDIA BUSINESS
Ent -t fe= | OPERATIONS
n Iranf:e | | Lj
Lighting & Grip T E Business Workflow

1 ‘ il
H
i T
E

Resource Scheduling

Fefii]

Aisle C10400 - 10600

Library Management
Digital Workflow

1 ] EE

000 - 11200

Aisle 6:1

—Aisle C11800 - 12000

3

.

Aisle C10700 - 10900

i
Aiste Emwo - 10300

__| Aisle £11500- 11700

EeE ‘
=] |l o
|| =]
=} (=] f
= |
.

|

uﬂ?Fij Bavaran 103194
Baron ]
Services|
Cs422 3.

'[ ’ |Maxel| | s

IDX - e
C8032 |
‘ [r_j E s EEH—* H Learn about Xytech’s Enterprise

Aisle £9700 - 9900 ———
=L
n
|
-
HHH
4“% . J_yj

Aisie £8800 - 9000
Aisle €9100 - 3400

' 1
Als{i 7900 - 8100

$iE L /DU - 70Uy

El
an & Productlon

I

F

L FH [ Cervacais Versicn 11 with new Self Service
: L 1@t Request module for remote
[> =@ |_' . EE ' = media asset management and
=5 | servic2 requests via the internet.
- |

[]=] 3 0

B2 D e , Visit us at

=] ] — el | Booth SL- 4326
De“very . Technologies for Worship to see a demo_

To South Hall and 1
Outdoor Media & Equipment

MAP # COMPANY BOOTH

-

|
Videssence €9508 | END-TO-END
|

1

2 Eartec C4046 MEDIA WORKFLOW
3 Evertz C855

4 NPR C4237 www.xytechsystems.com

5 Nucomm C6622A

6 White Sands C1736

See Xytech at booth #SL4326 on page 12

See Sencore at booths #5U12108 on page 9, and #N1122 on page 5

«The DMS 3503B all
\\\\\\\\\tl- KEF \\\“,\\\\‘ to itream contenat \(/)'\;vs o |
o, M".“.I'I' i | WWW.SENCORE.COM 'DVB-T/H - IP
GONTROL OF GONTEN'T 3-VSB ASI

SENCORES| X e

INNOVATIVE BROADCAST SoLuTions B *User Control from Front Panel

SINCE 1951 - or Web Interface
1-800-SENGORIE sPerfect Solution for:
Nasuia -——W“—J - Retail Video Distribution
DS 35038 Visit Sencore at M\E "+ Manufacturing Testing

DIGITAL MIEDIA STREAMIER

- Design Laboratories

(Booths N1122 and SU12108)] . Digital Signage

e

March 2008 | broadcastengineering.com 7



SOUTH HALL, upper level

[]Advertisers [ | Map advertisers [[] Points of convenience
ENSEMBLE

D E S I G N S

IBridge Corridor to Central Hall

o - - I o [ , 4 '©1
Pre w.‘ w - )

(&) 1 e ¥ riveni |

%L ST | [omnibus @ FJ%

‘El SU4205 S s

. Sy D = %glrjlspm =

g e = ‘=1SU5408

J L LT B T

g | [ %.’ \%I Iy 7 g ’ SU4z10 J 5013 E

- B G| 5
‘ Management & Systems and Acquisition & Productlon

o (=) < o :_[jc: ‘

8 g = g sM% | [ Sne& | [
| = S 8[1“8' | Wilcox ~ FOR-A
| 5 s s HElg Gaon Su4220 SUs220

g T T —

& <EEs ilsnsemme:& | Telecast WP Sy

VCI 2 %é SUZ% | Fiber ‘ ==
| su727 =2 e el SU4227 =

~ Add SUto bTagEning of all booth numbers

See Ensemble at booth #5U2326 on this page

Win a Free HD Upconverter

Grab a proven, reliable BrightEye 91 HD Upconverter for your broadcast,
sports or mobile needs today. 12 and 16 bit processing ensures gorgeous video.
Audio processing, HDMI, USB and more make this amazing unit a sure

fit for your application.

Would you like to win a free, new BrightEye 91
HD Upconverter? You can. Enter today at
http://www.ensembledesigns.com/contests/NAB2008/

Or see us at NAB and enter there.
And get a hands-on demo for yourself.

D E S 1 & N §
PO Box 993 - Grass Valley CA 95945
Tel 530.478.1830 www.ensembledesigns.com

NABSU2326 g

8 broadcastengineering.com | March 2008



NAB Exhibit Hours, April 14 - 17, 2008
Mon. - Wed. ............... 9a.m.-6p.m.

MAP # COMPANY

UK Partners
Pavilion

TANDBERG telcvision

BOOTH
SU89083

are highlighted in blue.

UK Partners Pavilion spansoared exhibitars

Concassion 1:::::::1::&::::: i i ’©.'
Seating u}lrm\} i ; POOMR [roToseR | .
| Ty T o - g
(=3 (=3 o
g T Ukanes g = S
~ —— =3
T Tl T S L . e .
Dighal | S [/l = [gEa g g s 8] ==
Broadcast,  —=|8 « — o0 | fle@iERl S =L =L ==
L 7405 olles = ‘; 5
SUB5 | S |- =g , ~ SE3 wl lePlaybox — "’Sencoﬂ
8 [0 o0 | G5 108 | 9607 ol = = P '% SUNI308| | eoe | _E!SU'IZ")B
‘2 < o o o o R Ig “\ < =
= [=] ) [=] [=] [=} © [
Kz} ) |2 '] o =3 o - o EI'IEI'ISYS ]
. < it ) ; wi | | < oz summ [~
'ROSS V|deo M”randa §___J§. — § § |§ ]
SU6010 SU6811 5 35 3 3 w2 Network | —— 2o |
b = o e N 8514 . Ll 10213 Electronics | —|
=4 515 | 3| a1 =2 — F
% ] K] @ ] SU10814 -
z < < x [ =48 | [
o
3
T Ward- M- l [
Beck T o
6120 6820 ’ —_— 7820 Omneon 10220 |2 NVISION
| [ L= SU9620 | — SU11620
- - ’—jv Mﬁ Concession
- - — — - — — — — 24 — S
Doremi| | lconix : .- { - \_,_< eating
Labs | | Video 6826 ‘ 8 i - \ || 3 11926
SU6026| |SUBZE B 7| =] i i |
——— . = 1228 | |——
] [ o] [ [ [ o [oofsmlon] o | o] oo [om [ow [om | [

01 abed uo sanunuo3a (1addn) jjeH yinos

I1SION

See NVISION at
MAS 2008
Booth #su1 1620 |

l-:l‘

X1 Dolby E
PARTNER

ngﬁ@w

| Moving pictures and sound around, perfectly.

Looking for error-free routing and
management of digital audio & HD/SD
video signals?

www.nvision.tv/nab2008

1-800-860-HDTV (4388)
www.nvision.tv
email: nvsales@nvision.tv

March 2008 | broadcastengineering.com 9




ISO“TH HALL, upper level

MAP # COMPANY

UK Partners
Pavilion

BOOTH
SU14416

[l Advertisers [ ] Map advertisers [] Points of convenience

UK Partners Pavilion sponsored exhibitors
are highlighted in blue.

ERIR T e

Management & Systems and Acquisition & Production

- = | | —
= = } | -
S - _— l - [— |
S s sz st g ) s = g WIFI RESTAURANT
3 R ! & & 71— $|:|2;’ w09 | B o B 8 LOUNGE
8 . . e i B llheo L \ . . .
S s g+g—. 8 888 8 8- | @)Y
£ g e = SuE L2 22‘ 4
g g |froBel 222 S S S W
Q @ SU12712 o=t © | o @ | @ @ of 5. @
© » neN® w| 13813 5@ & iz | 25 B
= < 22T = [ 2/<| .. < < x| 5E (|
£ | = |,
O B | 52
S — - |
3
= Entrance
= _— ﬁ =\ = ’EN-T—VF _—y= .
g Room. Meatng  Meating | Mseing Meei P Meoing Down to oo snsmmncsmmone fomnnun of
211 T ||WNI? .'HHIIMIIH\II
= i " : e Shutlies 1 o
S - Y i Sst-Production
., & Display Systems
) N W N PUN M U NS VY M PV NI j & Premiy System
“© MEETING ROOMS i
—_— ¢ Fn“—\,.ﬁ.v—'ﬂ.!\w —T v o o
vl o | ol [| el e \
[ I Room Roo | (o Roorm
| 7 | =St bo
P E ] N R d - ream X

See Streambox at booth #5U15515 on this page

I I I I S BOX In an ideal world, high quality video could

be transported from one place to another,

COMMUNICATION

SKILLS

in real-time, without error. Okay, while the

world may not be ideal, the solution is pretty

close: Streambox.

Our broadcast and broadband solutions

work over a variety of IP networks and

speak a variety of languages: NTSC, PAL,
and NTSC-j. And our error correction is
heroic—no hiccups, delays or jitter. Closed
captioning? Perfectly articulated.

Look, if you want to move video
content without losing anything in
translation, start communicating with
us. Learn more at www.streambox.com
or call +1.206.956.0544 ext 222.

EStreambox‘ ——  SEE US AT NAB,BOOTH #SUISS5IS
Innovation is in the box™
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NAB Exhibit Hours, April 14 - 17, 2008

SOUTH HALL Mon. -Wed. ............... 9am.-6p.m.
I Iower Ievel Thurs.....coocoiniiiiee 9am.-4p.m.

THOMSON

Entra nce |

o
=]
e

‘ | |
i Quantel Thomson —*J

ter Iy
1@} ~ o sLo =2 B TR
International Food =T .- | 4—1 ‘ 4

9 Market Restaurant j | | 'ﬁ | F:’ :’ L

Add SL to beginning of all booth numbers

- | g

%05 ' i = S

0 1 F

‘ (=] [] T

- =

: A | = | =

Themson s Ig (= s 9

S_106 S < S .: R

- s , . . 3+]

2 A l A 2 8 8 f

; A E [} E 3213 E 3713 5 8

s [ g 7 SL1413 ‘SD =13~ & 2 S
c c @ = ; @ @ @ =
© © < < = — < < g
= = Post Production & Display Systems ®
[¥9] e} . »
: )

=

o

Q

[{=

o

-

N

See Thomson/GV at booths #N914 on page 5, #SL2120 and #SL106 on this page

EDIUS 4.5 TI—IOMSONI}

DESKTOP VIDEO EDITING images & beyond

Realtime.
Mixed-format editing.
No rendering. No waiting.

Spend more time on the creative
process. With EDIUS® version 4.5
you can mix SD and HD formats,
and use new progressive formats
including HDV 720p 50/60, as well
as HDV 1080 24p over 60i. All with-

L -
Q *‘ out rendering.

}  Wrap this in a cool new user interface,
f and you have one of the most cutting-
ll  edge desktop video editing solutions
R P Bl available today.
Sy

S VERSION 4.5 Brought to you by the experts in
FREE UPGRADE ; . . .
real-time, mixed format video editing.

www.grassvalley.com/edi

March 20C8 | broadcastengineering.com 1



I§°“TH HAl.l., lower level

(] Advertisers [_| Map advertisers [ Points of convenience

l TELESTREAM

fTo South Halls and Outdoor Media & Equ;pment

-
:

Telestream|
SL5405

i Yamahs “
SLTI0 3

ol |
!

IS
&
3

J

Aisle SL8400 - 8600

\
\

5413

it
s 1 HHE

Aisle SL9700 - 9300
gl )
o

Aisle SL

H

Aiste SL
I3

U=

Aisle SL4600 - 4800
Aisle SL7400-7700
Aisle SL8900 - 9200

Aisle SL5800 - 6100
S
isle SL6500 - 67

s
Aisle SL5200 - 5400

<
Up to Management & Systems
Acquisition & Production

| { | T | [=]

i [ | | s

’ L= ]
=]

South Hall {lower) continues on page 11

Lo

]
1REl
[§ 2]
|
i
=y
Zés
<

SL4326|

Xytech

I
m
d

i
i
-,ul

1

E

a Jo s

il

/
O]
=4
Elm

4 XYTECH BroadcastEngineering

See Telestream at booth #SL5405 on this page

| Flip more video - to more places - for more people

VC-1 3GPP

— TELESTREAM
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NAB Exhibit Hours, April 14 - 17, 2008

Mon. -Wed. ............... 9a.m.-6p.m.
Thurs......c.ccoovvvvrrancne 9am.-4p.m
B} N
i W\
ViewCast.
| Capture your audience

e e

1

Aisle SL12200 - 17400

| (=] (=1 [=]

(=] (=] (=]

™~ . (=] o)

i D | J 8 :E]:Le o
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[ 1§
Aisle SL12500 - 12700
Aisle SL12900 - 13100

Aisle_SL11000 - 11200

Aisle SL11300 - 11700

| i
1

Aisle SLT1900 - 12100

ATTENDEE REGISTRATION

O

. AL M N?k Y e\ e S >y
Blackmagic ‘ INL T H\ Entrance N
Design '@Tl *

SL10920 % J_ NI |
I £ '\_L %A A MU | ‘_E

e |
MEETING ROOMS

A __J_ﬁﬁm%__ 5
" ”T ’1*4

re |
|

— N

}

Entrance

Shuttle drop off

o4
50
c
L ®©
—
=
c
wi

BOOTH

SL4623
SL6709
SL1301 6

MAP # COMPANY
Analog Way
TBC

Avocent

Leverage the value of your media

Telestream products make it possible te get video content to any
audience regardless of how it is created, distributed or viewed.

See our world-class digital media workflow solutions at NAB
FlipFactory = Episode =« Pipeline = Flip4Mac

www.telestream.net NAB Booth SL5405

March 2008 | broadcastengineering.com 13
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[] Advertisers [ | Map advertisers [] Points of convenience

Central Hall

100

200 310 a3 316 324 331 336 2z

. Ou@pr Media and Equipment )

05 a2 pe
a02 ner 439
408

800
Add OE to beginning of all booth numbers

South Hall

See TANDBERG at booth #SU4210 on page 8

the vision in television

pTv | HOTV | voD | TV

£ i' N

A
b

Whether it's advanced comgression, on-demand or content distribution, we deliver the
multimedia technology that's moving digital video forward.

Visit us at NAB Booth #SU4210 TAN DBERG te I E

www.tandberglv.com Part of the Ericsson Group
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NAB Exhibit Hours, April 14 - 17, 2008

MEETING R Ms Mon. -Wed. ............... 9a.m.-6p.m.
Thurs. ..o, 9a.m.-4p.m.

Entrance to North Hall

- —pdty

Ao

(IE L. y Lohby and Main Entrance

Entranceu BRI {Ground Level)
RESTAURANT

RN
&
4

- 0 < @5 i
| C el e el Lol
| . z z z
| B 5 ] H H -
z z

<1
g l_‘ '@f NI03
; Eﬂ R - 4
E | e
= st\ stz_; !J A :
2 ) i o
= S'r;‘égE INTERNATIONAL ’ v N0t |
—_— T SO
L [ ] &% 1 ==
«Up to Meeting Rooms ': 8
N201 - N230 §5
Entrance Entrance Entrance Entrance 3=
e — b f - - o — 0 _ - w

Entrances to Central Hall

1 — B

Corridor to Central
and North Halls -

— PC"F ﬂ P A 1 it

| SCIENCE & TECH

v s s L |

Bridge Corridor
& B

8

=

8

&3 3

]

1

Y 8

g South Hall(upperlexel)

See Sencore at booths #5U12108 on page 9, and #N1122 on page 5

e High Density Multi-Format
Decoder Solutions

WWW.SENGCORE.CORI ¢ 10 Channel VSB into

SEEINCORRRE=]  Downconverted SD Out

INNOVATIVE BROADCAST SOLUTIONS e AFD Controlled Down-

\\\\\“ NG

pod

SINCE 1951 Conversion
1-GSYAEERCIME « Fully Compatible with ALL
- | : OpenGear Components
NMULTI-DEFINITION Visit Sencore at N\8 ' + Multiple I/O MPEG2/4

TERMINAL EQUIPMENT & (Booths N1122 and SU12108)}  HD & SD Decoding
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IMAP INDEX

16

COMPA|
KEY

Here is a key to help you understand the
NAB's hall lettering and numbering system.

C = Central Hall

N = North Hall

OE = Outside Exhibits

SL = South Hal!, Lower Level
SU = South Hall, Upper Level

COMPANY BOOTH PAGE
1 Beyond......cecrerin, SL12509 13
16X9 oo SU3310 8
Y7210 1 L SL10322 12
3M SL15310 13

A.R.G. Electrodesign............... SU9008
Abaltat .........ccooueee. .
ABE Elettronica ..

Abekas........... SU2520
Abel Cine Tech ..C8508
Aberdeen.......ooeeircrriennnn, SL4105
Acard Technology.. ....SL12205
ACCenture ..., SL8012

Accordent Technologies........... C3034
Accuweather ...

Acoustical Solutions .
Acrodyne Industries..

Active Power .. ....C3036
AD Telecom......ccoveeveeveeneennenee. C4647
ADC N4124
AdMart Custom Signage ......SL15313
Adobe Systems ..............

Adrienne Electronics. .

Adtec Digital ....cccoooovereverrienrns
Advanced Broadcast

Systems-ATS| oo, C1656
Advanced Designs........cc...... C7433
Advanced Microwave

Components .......oceieeneerenn. C4242
Advantech................. ....£5937
Advent Communications C1807A
Advertising Edge.........ccoven..c.. C3849
AEQ N5429
Agence France-Presse.............. C159
Agilent Technologies. N2537
AheadTek................. SU2820
AIC X1OT€ ..o SL9525
AJA Video................ SL1413, SU7105

Akamai Technologies.....
Albiral Display Solutions
Alcorn McBride..........
Algolith...............
Allen Avionics.........
Alpermann + Velte E.E
Altera ......cooernnee.
Altermedia...............
Altronic Research..
AmbBIiC oo,
American Grip ... C9412
American Industrial Sys ......... SL5630
American Tower.............. .
Amino Communications.
Amita Technologies........
Amphenol Fiber Systems ..
AMX ...

—_
—_

SU10630

Anchor Bay Technologies ...
Andersson Technologies
ANArew ..o
Anixter
ANT Group oo
Anthro ...........
Anton/Bauer
Anystream....
AP/ENPS.......
Apace Systems ...
Aphex Systems........ccoccnrens

Apollo Design Technology........ Cc94n
Appear TV ..o, SU7230
APT...
Arena Maxtronic ................... SuU10729
Argentem.......oererieevennnrenns SuU8730
Argosy Components................ SU9205
Armstrong Transmitter
Arrakis Systems.......

ARRI v, ..C7428
Artel Video Systems ................. 3121
Artesia Digital

Media Group ....ccooocoveveevnrrernns Su11416
Asaca/Shiba Soku ................... SL2015
ASC ...C6705
Ascent Media ...c..o.oonrcceiennenn, SuU720

Aspera ...... . SU15509
Astrodesign.......cceeeniiennn, C5442
ATCi C6938
Ateme.......... SU15505, SU15700MR
FAXC) 1111 TR SL7427
Athan SU3410
Atlanta DTH..ccocoooeeeecrees C1956
ATS Communications .. ..C9512
Atto Technology ...... ....SL4320
Audemat-Aztec .......ccooveevrenen. N7932
Audio Accessories ... C3551
Audio Precision ... N6125
Audio SCIience ....oovercerrrivnrs N5230
Audioline Multimedia .. ...C9919H
Audio-Technica ... N4529
Autodesk ... SL1420
Automatic Duck.......ccouuuneee.. SL2128F
Automatic Sync Tech .. .. SL4007
Autoscript........... .C6419

AVD-1prompter....
Aveco Americas..

AVENGET oo, C5925
Aviom N8236
Avitech International........... SU13215
AVL Technologies ....

AVIEX oot N5232
Avocent SL13016
AVP Mfg & Supply .................. SU3805
AVT Audio Video Tech............ C9619B
Axcera C1307
Axel Technology........cc.ovounae. N6629
Axia Audio

FAVTT0]) 111 GO SU13310
Axsys Technologies. .C11512
AZCaAN ..o SU11005
Azden N4924
AzEP C7037

B&H Photo-Video-
Pro Audio..........
B&M Modern Me
Baird Satellite
Balcar-Quartzcolor-Cokin......... C7218
Band Pro Film & Digital........... SU1320
Barbizon Lighting Company ...C10008

............... SU2905
v SU13210
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Barco SL3213
Barco Pres. & Simulation ......... C9745
Barix Technology .............. .... N8036
Baron Services ...........cc.uu........ C9422
Bavarian Pavilion.. .
Beck Associates ..., N722
Beijing Heyday AV ...
Beijing Secnovo.........
Belar Electronics Lab............... N7629
Belden
Bell Computer
Beil Helicopter/Helicopters......C6921
Bela . SL741
Bergs Media AS Limited...... SU10627
Bexel's Broadcast

Video Gear.......covemrrnee o €5912
Bext ..o ... N5620
Beyerdynamic ... .. N7917
ST RN ...SL4630
Bird Technologies Group ....... N6138

Bitcentral
Bittree
BKSTS/Intellect............ovvenee.
Blackmagic Design..
Blackwave ...

~.SL7720
C2243

Blue Arc....vvcecrcen,
Blue Order Solutions
Blue Pony ..............
Bluefish444...............

Bogen Imaging .....ccccecovvrrennae.
Boinx Software.............. .

Boland Communications..
Bomar Interconnect
Bon Electro-Telecom............ SU15812
Bose 3448
Boxx Microwave Systems........ C3115
Brainstorm Multimedia........ SU5220A
Brick House Video ... Ssu10811
Bridge Digital......... ... N3937

Bright Systems ..

Brightline

Broadata Communications.... SU3107
Broadcast Asia ....C3205

Broadcast Bionics.... ..N9024
Broadcast Electronics ............. N7007
Broadcast Engineering
magazine......... N5234, SL8328, C1254
Broadcast India 2008................. C1205
Broadcast International....... SU14310
Broadcast Microwave

Services ..... ....C2329
Broadcast Pix ... SU10605
Broadcast Software Intern. .... N9111
Broadcast Store ....£5208
Broadcast Tools ..N8120
Broadcasters General Store... N8120
Broadview Software ............... N3131
Broadway Systems...

Bron Kobold ...............
Brother International SU13616
BSTOCK.TV .o, .SL1N017
BT C1052
BT Media and Broadcast......... C2358

BTX Technologies ...C3548
BuildingdMedia ..... SL6705
Burk Technology ... N6920
Burle Industries. ...C3013
Burli Software ..., N5838
Burst N608
Burst Electronics ......c.cocevnane. C9032
BYCast ... SU9905
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Cable AML.......coooovreerveae C1726
Cablecam ......
CAFM Solutions
CalDigit ..........

Calibre.... .. SU5029
California Sunbounce................ C9408
Calrad Electronics ... C3044
Calrec Audio............. N8723

Calumet Photographic .....
Calutech Mobile Solutions...... 0E424
Cambo Photo Industry
Cambotics ..ccoovcvereee
Camera Dynamics
Camera Motion Research ......C10412
Camera Turret...............

Cammate Systems
CampleX.....oe.
camRade ...
Canare ...
Caption Colorado .......ccoceeeece
CaptionMax
Cavena Image Products .
Cavision Enterprises....
CCBN 2009.................
CDNetworks..............
Ceiton Technologies
Celto e
Celstream Technologies .

Centaur Storage............ ..SU2424
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Century Optics ..o
Cerona Networks...
Checkers Industrial ...
Chenbro Micom..........
Chief Manufacturing .............

Chimera ...ceveeeervreverensevsnanes
China Infomedia.............
Christie Digital Systems

Chyron......cccomvcerivenns

Cine Bags ...

CineForm .....ccoeeveene

CiNBQY oo oo ereeiseranees
Cine-tal Systems ....SL10225
CINVISION co..vcvevecvve s C11425
Cinital ...... .. SL10330
(00T - U SL2012
CIS Technology.. SU11605
Claratech........... ...N2816
Clark Wire & Cable................... C7519
Clear Channel Satellite ............ 0E316
Clear-Com ......coceecerermrecrrnnene. C5908
Close Vu Mobile TV Factory.. SU5022
Cluster Media Labs........c...... Su15814
Cmotion

Coast to Coast Tower Service..C1624
Coastal Satellite ......cccoovevvrcnnne. C5950
Coaxial Dynamics . N4626
Cobalt Digital ........ N2819
Codan Broadcast .. N2914
Codex Digital.......... LCii212
Coding Technologies................. N3218
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Colorspace.......c..... ...C11812 7
CommandSoft SL9622 12
Communications
Specialties Sig025 12
Compix Media..........ccccocoecene SL8205 12
Comprehensive ... SL2317 11
Compunicate Technologies...SU4926 8
N2125 5
C5942 6
Com-Tech High Freq
and Broadcast......c.ccoccovcrennen 6
comvenient ...... 9
CONaX .o crrrcrens 9
Contemporary Research i3
Controlware Comm. Sys 10
Convergent Design ............... 12
Cool Touch Monitors .. . 6
Cool-LUX. oo 7
Coolux International 13
Corel. s 12
Corplex.....overercrcrenrccnes 14
Coship Electronics 0
Countryman Associates. 5

CPC .ot 12
C2611,N7220 6,4
Crawford Communications......C4338 6

Createcna
Creative Handbook
Creative Network Design ....... SL9605 12

Creative Technology............. SL2128G 11
Crews Control/Team People...SL5830 12
CriSPiN ccomiiectrceenirciannnns Su5408 8

Tree

Sm

COMMUNICATIONS

See Small Tree at booth #N3937 on page 5

at

Run Faster

Booth N3937

“We Make Mac Networking Child’s Play.”
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Crown Broadcast
Crystal Vision ........
CTE International .
CTM/Debrie...........
CTV Archive Sales ...
Cummins Dnan ......... .
Cypress Semiconductor ....... SL12913

D&C Electronics.......cccoucecvenenee N6225
D.AV.ID. Systems
D.Co. Marketing ...

da Vinci Systems.. SL2620
Daktronics................. SL1028
Dalet Digital

Media Systems
Da-Lite Screen

DARIM
DASTO .......

Data Check Video.....

DataDirect Networks ........... SU1715
DataPath....
Datavideo ..
Davicom.
Dawnco .....
Dayang Technology.............. SuU10209
DB Elettronica Telecom. .......... N8233
Dedotec .oooieciiiecnnns
DekTec Digital Video ... .
Dell SPOrts. ...
Delta Digital Video ................. SL12917
Delta Meccanica ..., N4521
Delta RF Technology.................. Cnn
Deltacast.....cccocuernnne
Denon & Marantz.
DeSisti Lighting ...
Devlin Electronics

DG Fast Channel/Pathfire ... SU10213
DH Satellite .....cccoooverercecccine, C6337
Dialight.....ccooeineiieeeeercsienieas N3222
Dielectric Communications......C1918
Digi-Data ..cccovvererrreciinrisienn, SU6805
DigiEffects..oovnrnrciiicnne SL2128D
Digigram ......ccccovrcecineireniinnnn. N3025

Digisoft.TV ..o.ovivieiciiens C1351
Digital Anarchy.....
Digital Broadcast

Digital Fountain ... ..C1551
Digital Horizon .......cc.cccoverninnne Cnz
Digital Rapids.... SL8724
Digital Vision. ....SL3205
Digitronics ......ccovvierierineianns SU4930
DIimetis ..o C10919C

Discovery sysko...
Display Devices....
divergent media .......

Diversified Marketing.. .Cn27
DK - Technologies.......ccu........ N1533
DMT .C2628
DNF Controls....ccooeeeeereceeereen, N313

Dolby Laboratories..

Doremi Labs.............. ... SU6026
Dorrough Electronics................ N8211
Double Radius .............. ..C1621
Dow-Key Microwave ................ C5945
DPA Microphones.........ccccoeeuuee.. N730
Draper...... ...SL3805
DriveSavers ...... ....SL8009
DSC Laboratories......cccccucuencee. C5512
DSI RF Systems ... ..C4537
DTV Exchange ......co.cooeivennnne. N2814
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...SL14613
SU9630

Dulce Systems....
Duma Video.

DVEO/Computer Modules...... SU4928
DVS Digital Video Systems.....SL2612

DVTEC
Dynacore Technology ...
DynaScan Technology .......... SL15013

E.L. Marsden Wireless............ Cnaa
E2V. e, C1718
E3 - Engstler

Elektronik Entwicklung............ C9919F
Eartec C4046
Ebenezer Technology .. SL11015
Echolab ..o, ... SU9607

Echostar Satellite Services......C6639
Eckel Noise Control Tech...
Edgeware AB..................
Edirol/Roland Sys Group ...
Edit5 Consoles ......cccoocuervnn.
Editec International ...
EditShare......
Editware ......
EEG Enterprises...
Egatel
Egripment
EIKI International .... .
Eizo Shimbun Company............ C9705
Elber

Electrophysics
Electrorack Enclosure....
Electrosonic.

Electrosys..... .C3331
Element Labs ....... SL13409
Elemental Technologies. .SL6528
Elettronika ......c.ccoouveervcvrvcesiveennne. C1311
EMC SU7820

Emerson Connectivity
SoIULIONS ... C2333

eMotion Engines
Empire State Building.
Empire State Filter ......
Empower RF Systems.
EMR...

Enco Sys ems.
Enensys Technologles
Energy-Onix
E-N-G Mobile Systems............. C8028
Enhance Technology
Ensemble Designs......
Enterprise Electronics
Entrig.........
Envivio.......
ERI-Electronics Researc
ESE
ETL Systems
Euphonix ..
EuroTel..........
Eutelsat America.
EV Microphones..
Eventide
Evertz
EVS
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Extron Electronics ...SL10524

Eyeheight............ . SU5905
Eyeon Software. .SL2616
EZ Dupe ...... .C11543
EZFX ... ...C7819
E-Z UP International .. ..N9318
EZNews ..o, SU11305

Facilis Technology ....
Fairlight................
Farmers WIFE ....
Fast Forward Video...

FH Video..
FiberPlex.

Field Emission Tech ...
FilmLight .....ccceounnnn..
FingerWorks Telestrators .

Fischer Connectors ..
Fission Software ....
Fiord Media........
Flash Technology
FLIR Systems
Florical Systems....
Focus Enhancements
Focus Optics.......

Foundry Networks ....
Fraunhofer Allianz

Digital Cinema ...
Fraunhofer I1S....
Frezzi Energy Systems ..
Front Porch Digital .
Frontline Communications........ C8422

FUji Fim e C4210A
Fujinon C4210
Fujitsu

Furukawa....
Future Media Concepts SL11205
Fuyoh Video Industry.............. Su2422

Gencom Technology
General Dynamics

Satcom Technologies............... 0E306
Gennum ...........
Geoscience.....
Gepco International...
Gerling & Associates ....
(C1)7Z0 J

Glidecam Industries ..
Global DiscWare .
Global Microwave Systems ....C3318

Global Satellite ....... ... 0E426
Global Security Systems.......... N9307
Global Streams SUN1715
GlobeCast............ ...C5437
Globecomm Systems..... C6542
Glowpoint

Glue Tools........
Glux Tech (Shenzhen)....
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13 Infortrend

5 Inlet Technologies .SL8325 12
6 Innovative Office Products.....N4319 5 LTM. e e caon 7
Graphics Qutfitters ........c..ccc.ee N2815 5 Innovision OpHics ..o Cc8124 7 L-3 !Electron Devices ~C3018 6
Greatway Technology .......... SU10629 9 Inovonics LaQe e ~SL14410 - 13
Green Media International.......... C550 6 Intek Digital Laird Telemedia.... -Cdgds 6
Green-Box Technology ... SL5410 12 Intelsat... Lamar SyStems.......c..c.e. C1744 6
Grid TV Germany ........cceewene. C9919 7 Inter BEE Larcan....... ) R
Gridiron Software ...........cc.... SL6220 12 INEEINAP oo Lasergraphics ... sL210s 13
G-Technology......ceueivivncninn: SL2106 1 International Datacasting....... 7 Lawo : Ne72o 4
GVS - Grande Vitesse Sys...SL10912 13 Interra Systems 9 Lawson & Assoc./Architects ... N605 5
Intrinet Systems ... 12 LBA Technolpgy ........................ N8733 4
loko.... 6 LEA Interrational .........c.... N4519 5
H.C. Jeffries TOWe .....coc..... C357 6  IPVLimited. g |octiosomos.. Neas
HaiVision Systems ... SUT1626  §  IPwebTV....... 6 Pz T
Hamilton Metalcraft............. C1731 6  iQstor Networks 13 peighroni SU010- 8
Hamlet ... NIS31 5 lrdeto..... . g RO s 1
Hannay Reels... ce2 7 IRTE.... c37 6 N o 3
Hansen Technoloy .. ...C8843 7 Isilon Systems .SU8s2s 9 ENexpo....
Hardata........... .SU1s217 10 Isis Group... 5 Level3Comm............ <Lt 6
el N3225 5 iStarUSA ... 13 LgW|z Communications .. .Ci544 6
HAIMONIC e susglz 9 Itiva Networks... 6 Hbec Sales cloees 7
Harris N2502 5 EgztsTech Group ..coeeeereevnene Su1aa4 190
e —— e Limelight Networks 6
Heil Sound/Transaudio... 4 J A Taylor & Associates........... 0E420 14 t:zz:: ey J
HElUS (. SuU14612 10 jmichael media ....ccoeererrerene cn208 7 Broadcast Solutions C2646 6
Henry Engineering .........cc....... N9023 4 J.L. Fisher 7 R e e C2151 6
Hewlett Packard .........ccc.cooo.e SL6105 12 Jampro Antennas . .C2607 6 Link EIRCHONIES §U3608 8
Hi Tech Systems...... .SUnsts 9 JOSU .o Su7226 9 Link Research ... “.018078 6
High Tech Industries............... Suz2822 8 Jietu Lighting . C10409 7 Listee Video...... C6533 6
Hilomast.....c.c.cooererirerrncenerrenenans 7 JK Audio . N7929 4 Lit | e C 0014 7
6 Jlab 7908 6 vai%ane S rereeerserenrsesere e narens e
689 jtgsji%er SlecienEs Blg:llg ]‘1 Livewjre Remote Recorders.... 0E336 14
HOllyW0Od EE ..o 12 Joseph Electronics ... ..C6645 6 tﬂ;?c"f’n"nESSt"ign‘;)'s,““;"f;;i; """ AT
Holophone..... 5 Junger Audio Studiotechnik ... 5 Logic Keyboard/BSg WSL7423 12
tllg?i?aman g JVC Professional Products ......C4218 6 toQiteAk Electronic Systems....N7124 4
00N AUTIO ... 4
ok — N« I ;
P owel-Light .......
nﬂ?st:an Film & TV 174 é LP Techriologies ..........cccvereunce 6
Hybrid MC oo SL13216 13 Kathrein Mobilcom Brasil....C5508A 6 tﬂg"yaa",f?( Fg;,‘;;j[,‘;;;;j """""""" s 3
Kathrein, Scala Division........... CH08 6 lynda.com ... . 13
“ Kathrein-Werke KG.. C55088 6 Lynx Technik ..o 10
Kay Industries.... .N7222 4
IABM C7105 6 KB Covers.......ceun. ..SL5528 12
IBC . CI405 6 KD Kanopy.....o.... NI 00 O M
IBIS Suseos 9 KDDI R&D Laboratories ..5L8825 12 S
IBM SU14 8  Keisoku Giken........ SU15816 10 m:cﬁmcgcvrgfs"'ca“""s """"" ﬁﬁggg g
ICM C8839 7 Keith Austin.... Loims o 7 Ma?n CANCEPT o S iJ14905 10
Iconix Video. sSue426 9 KenCast ........ccomivnncnnsrirnins C7240 6 MAM-A Coi2 7
Idealstor ........... Su13516 10 Kings-Winchester Manage.r.r.l.(.e.ﬁ; """"""""""""""""
Ideasunlimited.TV ... Sus708 9 Electronics.....coneeecreccrnninicenns 6 .y — N1231 5
Idirect Technologies... C4239 6 Kino Flo Lighting Systems 7 Manfrofo rmmmm— C6225 6
IDX System Technology........... 7 Kintronic. Labs............. 5 Manzanita.g;;t.;r.r.\s .“.§U2522 8
i Terologies... G omDil Audo Sysems S5 8l oo SUISK 8
lkegami Electronics 6 Knox Video Technologies 8 m:‘sts”t]e%hzggsr """" Ssgg% :S
ILY Enterprise 12 KOBA 2008 (Korea E&Ex) 6 Masterelock p- N8121 5
Image Systems 12 Konan Digital ....ccccooccnvevnnen. 8 Math Star ... §U10330 g
Image Video 8 Kowa Optimed ......c..ccovevmnnnnne. N6938 4 Matrox EIectromcSystems S0 11
Imagica.......... 12 KPFF Consulting Engineers .....C1728 6 Matthews Studio Equipmen't“mCSSlS 7
Imagineer Systems. 13 Kroma Telecom........cccccevvvuein Su3109 8 Maverick Systems ""01055 6
Immersive Media 9 KTech Telecom.. Su1e608 9 Max Vision. ... S LIOBOS 12
INA e 10 K-Tek. N2630 5 Maxell‘ """""""""""""""" cadz8 7
indie State M. P NG g Makmum Thoughput...... LTI 13
e Mayah Commanicatons ... C10619D 7
Izeg:‘u“e{st vanced [ech........ Lo MDS AMENCa ..o C1355 6
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Media EXCl ....oourirr 2951 6  Nemal Electronics s NN
Media Links.......cccoocurerererrrevnnnne. C3313 6 Neotion .......cocceeeuricveeirenrene, 9 A .
Media Recall....... SU13311 10 NEP OE408 14 P.. Engingering............c.eivee N3124 5
Media100/Boris FX. .SL8720 12 Ness Technologies.......... sutors 9 PrSTechnikee. C10319A 7
Mediaproxy......... .N3536 5 Net NSIGht..voreee e, C1929 6 Pacsat . C7048 6
MediaSilo .......... SL11008 13 NEtAPP.eroroooo, su1z211 10 Padova Technologies........... 13
Medical Coaches... -0E313 14 Netia N5433 5  Panasonic Broadcast. 6
Medienservice C. Babl.......C10619B 7 Network Electronics.......... su10814 9 PanD Research.......... 6
Mercury Computer Sys........ SU9727 9 NEUMANN...oooere e N8207 4 Pandora International . 12
Merging Technologies ...........SL2305 11 NEULIK wvvveveveesveevereesees e N9029 4 Paradise Datacom...... 6
MESOM oo SL14408 13 NeverNno ... ..Na522 5 Patchamp.... 5
Micro Communications (MC1)..C2624 6  Newpoint Technologies .......... Ceg37 7 Patriot Antenna Systems "
Microboards Technology.......SL7706 12 Newsroom Solutions/ Peak Communications ........... 6
MICFOSOft v SL5520 12 NewsTicker Egﬁg;en %ﬁggzgzstems 170
Microspace Communications..C6941 6 Newtec ....... e
: ; Penton Media............... 5234, 518328 5,12
m:z:zuii:r{adm .................. SUN630 9 m(:’ngek ............... People Sypport Tranectiotion
Communications....................... C1807 6 Ningbo Eimage and Captioning ...........cocccoevunes SL4008 11
Mid-Atlantic RF Systems.......... C1732 6 Studio EQUipment............co........ C5008 6 Percon ........... - ez 7
Middle Atlantic Products....SU10205 9 Ningbo King Kandy Perdue Acoustics 10143 7
Middle East Broadcasters......C7305 6 Digital Technology .................. clo410 7 Petrol Bags ..o C6416 6
MikroM 7 NIXUS 13 PhabriX.....ocovoeeereeereeeesiecsies N4318 5
Miller Camera Support............ C4928 6 NKK Switches 5 Pharos.... Sus%s 9
Mindspeed Tech............. SU10700MR 9 Nnovia g Phasetek.........oovvvcnerrines NB729 4
Minnetonka Audio Software...N3215 5 Noise Industries n Philips Content
Miranda Technologies........... Su6s11 9 Nomad Innovations 9 :}‘ﬁﬂ;’;‘é::o" ---------------------------- S“g?gg g
Miravid....c..cooveieceecnicrieeni, SU6906 9 NorCom 12 Phillystran.......... e s
Mirror Image Teleprompters....C8017 7 Noren Products 1" Phonak Communications........ N8707 4
MIteQ/MCL oo C9737 7 Norpak . g  PhotoResearch......... SLs621 12
Mitsubishi Electric - i SL10410 12 Photoflex .......ccovuviirveeenrrcrennnns c9708 7
Diamond Vision Systems... 12 Norsat Ca644 6 Photron...... SL9520 12
Mobile Power...... 14 Novella SatComs... 6 101U o] O ..S5L4622 12
MOG Solutions 9 NTT Electronics ..SU10220 g  PilatMedia North America 5
Mohawk............ 8  Nucomm......C3007, C6622A, OE432 6,14  Pineapple Technology..... 6
Mole-Richardson..... 7 Numedia Technology. sU10130 9 P!xel Instruments..... 8
Monarch Computers .............. 8 Nutech Industries . Cn3os 7 LG SE— 9
Moseley Associates... 4 NVerzion..... SUs107 8 Pixellexis 12
MO-SYS ..o 7 NVISION. ..... SU11620 9 Pixelmetrix g
Motion Analysis 12 NXP Semiconductors 6 Planar Systems 12
Motion Picture Enterprises.......C6605 6 NXVision 9 E::;rgtr)r:l{’:echnology ----- g
mxzrola ................................... %Lﬂgg;; 181 S ey Skyline )
MSE Media Solutions............. C4048 6 -— Pleora Technologies... 9
MSoft ..o ..SL10612 12 Obor Digital 10 ;
MTEFIM oo SL3710 N 0Connor 6
Multidyne . ..Su3m 8 0CTOPUS 172
MUSICAM...coovevre v N5825 5 Newsroom Trading 5 S Jlb/Losmand :
Myat : €2215 6 0ctoshape ........o..... 6 Potomac Instrumen‘é -------- :
Myers Information Systems...N3216 5 Oldcastle Precast Comm....... 5 5 it S--- ;
N Systems ......coorveereeeenrrrrirnnns C1815 6 OMB Sistemas Electronicos....C3024 6 ngz:box%zgig%ne upply...... .
g::;oxl}gg)eo L LT Bt ) 2 Praezisions-Entwicklung DenzC10619C 7
“ Omnibus Systems M Preci.si(m Communications......C2318 6
NAB N6132 5 Omnicam b 9 Premier Enclosure Systems..SU9628 9
F AR Premier Mounts .... .. SUM4915 10
Nada-Chair.....c.ccoocemmuerieerrrenann. N4317 5 Omnimusic .. 12 e e e “Ce919D 7
Nagra N3214 5 Omnirax... 5 PrimeLED N2 5
Nagravision Kudelski ............. SU7515 9 OmniTek....... 13 Primera Té'é'i{}iom y SLeEs 12
Namsong Industrial........ ..SL13716 13 OMT Technologies 4 Prism Media Prod%c.t. N5335 5
Nar_da Satelhtg Networks ......... cgy1 7 Ontec : 6 Pristine Systems/Summit TrafficN8831 4
National Captioning Open Cube Technologies...... SU8530 9 Pro Am Camera & Cranes . . C10307 7
Institute (NCI) .....ooveeverereenn SL10222 12 OpenTV .. SU13517 10 Pro Consultant Informatiqll.('emSUGBZB g
National CineMedia- Operation Interdependence.... 0E439 14 Pro Cyc : SL6 1
CineMeetings & Events. .......... cio0042 7 Optibase 8 Pro Television Technologies ...C1120 6
National Ministry of Design ...SL9524 12 Optical Cable .. 6 Pro-Bel §b12712 10
National Mobile Television..... 0E600 14 Opticomm....... ..N3718 5 Production Intercom NA536 5
National Public Radio ............. N6132 5 Opvision Technology .............. SuU9sos 9 Professional Sound 4
National Semiconductor...........N308 5 OpyicoM.. e, ..C10619A 7 Professional Sound Ser i 4
National Weather Service....... N4621 5 Orad Hi-Tec Systems.............. SU1920 8 ProjectiToolsifor
Nautel N7116 4 Otari N3938 5 Media Production 7
NCK Technologies... 9 Overly Door Company ............. N9319 4 Promax Electronica 6
mgSSatCom .................................. g Prom.ax Systems 5
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