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How Do You Handle
DTV Surround Sound
and TV Stereo
atthe SAME TIME?

withONE FINGER!

The TV-1000 Live Television Audic Console
from WHEATSTONE CORPORATION.
With 5.1 + 2 Surround Sound.

% \/V‘ ] e O t—/—to‘ ] 6 600 Industrial Drive, New Bern, North Carolina 28562

tel 252-638-7000/fax 252-637-1285 / sales @ wheatstone.com
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Bubblewrap, no challenge.

Taking advantage of the technology
inside, not so fast.

You have brand new, high-tech, shiny digital equipment. Now, how are you going to get

the most out of it? Harris can help. Many broadcasters work with us to engineer transmitter

systems, studios and mobile facilities with the latest digital technology. But we also reach next level solutions

beyond future-ready equipment solutions by leading the way with a unique package of
WIRELESS

support services-from transmitter installation and systems integration to round-the-clock

_ o i . BROADCAST
technical support. And our Broadcast Technology Training Center provides customized DTV

instruction to help your station make a smooth transition to digital. It's all from Harris. COVERNMENT

Because getting through the bubblewrap should be the hardest part of going digital. NETWORK SUPPORT

1-800-4-HARRIS ext. 3042 = www.harris.com ’;‘ARR'S
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MPEG-2 technology is the open, common solution
that broadcasters are choosing for therr DTV opera-
tions. It's the one solution that's upward and down-

ward scaleable, interoperable and cost-effective.

Now, with the introduction of the MPEG IMX™
studio editing VTRs, Sony offers powerful tools for
easy migration into an open MPEG environment
supported by leading manufacturers. MPEG IMX
VTRs record and play back MPEG-2 4:2:2 P@ML
at 50 Mbps for very high broadcast picture
quallty. Sony’s networking solutions let you
interface with a host of MPEG-2 equipment

from the most experienced names in digital

nonlinear editing, routing, and servers: Avid,
FAST Multimedia AG, Grass Valley Group,
Leitch, Pinnacle Systems, Pluto Technologies,

Quantel, Snell & Wilcox, Vibrint and others.

You'll be able to accept I-frame, single GOP
bitstreams, at 30, 40, and 50 Mbps through the
SDTI-CP interface. Qutput through SDTI-CP to
Sony's MAV-555 and MAV-2000 servers. And
do preread, dynamic motion control and inde-
pendent editing of 8 channels of 16-bit audio
{or 4 channels of 24-bit audio), for multichannel

or multi-language broadcasting.

Another big advantage of the MPEG IMX approach
is that you aiready have the acquisition tools. You
can ¢choose MPEG IMX models that play back
Betacam SX*, Betacam®, Betacam SP*, and
Digital Betacam’ tapes, so your existing acquisition

format becomes your MPEG acquisition format.

MPEG IMX gear lets everyone look in the same

direction: toward an open, digital networked

COMPLETE
I PICTURE

1-800-472-SONY ext. IMX

www.sony.com/professional

broadcast envirenment.

2000 Sony Electronics Inc. All rights reserved. Reproduction In whole ar in part without written permissian is prohibited. Sony, Bétacam. Betacam SP. Betacam $X, Dignal Betacam, and MPEG IMX are
trademarks of Sony. All Specifications are subject 10 £hange without notice.
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Twenty hand-picked new products our judges chose as among the
maost innovative and best solutions of the year.

W 84 NAB Wrap-up
By BE Staff

From storage to transmission to Web streaming, our team of
reporters scoured the floor for the newest trends and products.

86 Product Jackpot
By BE Staff
New product highlights from the show floor.

156 Light compression for transporting
contribution-quality HDTV

By Williarn Zou
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Today it's the news at 6:00.
Tomorrow it's prime time.

You need options for
ENG economy and EFP quality.

You Could:
A) Buy both and break the bank.
B) Go Panasonic.

I Introducing the AJ-D91OWA DVCPROS® camcorder -- the

new standard for ENG/EFP acquisition. Featuring

both 4:3 and 16:9 widescreen, the AJ-D910WA
offers both economical 25 Mbps DVCPRO and

studio quality 5@ Mbps 4:2:2 DVCPROS50 recording

-

in a single camcorder. The new AJ-DI10WA enables a complete 50 Mbps I-frame recording
and editing system without the need for transcoding, plus its optional Digital Triax

system permits remote camera and VTR control. Call us today at 1-800-528-8681 or visit

]
our web site at panasonic.com/openminds. Pa “ as onl c

The AJ-DI1OWA, because never get a . =
. & ? Open systems. Open minds:
second chance to make a first compression. www panasanic.com/openminds
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ON THE COVER: Microcast’s net-
work and broadcast operations cen-
ter in Danbury, CT. The company
provides internet video streaming
services to TV stations and other
media. The artist’s rendition of the
new facility reflects the convergence
of traditional television operations
and streaming Intemet technologies.
A. F. Associates, Inc., Northvale, NJ
provided technical design services
for the Microcast project.

Departments

New Products &
Reviews

Patrick Murphy

913/967-1905 fax
Marketing/

Advertising

8 Broadcast Engineering June 2000

WEBSITEDIRECTORY

www.broadcastengineering.com

Questions? Contact;

Article archives patrick_murphy@intertec.com

Systems Design & Integration
SYSTEMS DESIGN SHOWCASE
54 EchoStar: A DBS star matures

TRANSMISSION & DISTRIBUTION
64 Transmission lines for DTV

PRODUCTION CLIPS
68 Digital compositing: What you need to know

NewProducts & Reviews

APPLIED TECHNOLOGY
162 Lighthouse Digital Systems OZ TDM audio router

TECHNOLOGY IN TRANSITION
166 Cameras

BUSINESS WIRE
170 Business highlights from broadcast and production

Departments

10 Editorial

12 ReaderFeedback
194 Classifieds
201 Advertisers’ index
202 EOM

FREEZE FRAME

A look at the technology that shaped this industry.

Ha’wkeye and two more

The June 1981 issue of Broadcast Engineering highlighted a new

Feature Articles Reader Resources | camera technology called Video
« Editorial calendar

Recorder/ Camera. The VRC
comhbined a camera with a
recorder in a shoulder-mounted

Contact the Editors package. The RCA version, known

as the Hawkeye, is shown here.

Two other VRCs were shown at

that year’s NAB convention; name

them and their manufacturer.

Note, the suggested price of those VRCs was $50,000. That's
$93, 894 in today’s dollars! Correct entries received by July 31
will be eligible for one of the new Broadcast Engineering T-
shirts. Send your entry to brad_dick @intertec.com

www americanradiohistorv com
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L o uth delivers a

great product.

The company, that is.

Introducing Harris Automation Solutions. Louth, the leader in broadcast automation, is now next level solutions
part of Harris Corporation’s Broadcast Communications Division, an industry leader in digital

and analog broadcast technology. Harris Automation Solutions is your source for industry- WIRELESS
defining technology backed by unparalled customer service and support. So as you create and BROADCAST
implement your vision for DTV, multi-channel, and global networks, Harris Automation GOVERNMENT

Solutions will be there with the proven sclutions you'll be sold on. Just like we were,
NETWORK SUPPORT

1-800-4-HARRIS ext.3041 = www.broadcast.harris.com w’ws
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It’s a virtual world

Welcomc to my virtual editorial. Because it’s virtual, you'll get whatever you want — money,
tood, new car, vacation. You want red? Fine, it’s red. How about green? No problem, it's
green. No matter vour desire, it's here. You see, it’s virtual.

Anybody ill yet?

The word virtual came up a lot while touring the Sands at this year’s NAB. Virtual this, virtual
that. While we've had virtual sets for several years, now we've got virtual switching, virtual press
conferences, even virtual companies. Broadcast knows virtual. We use virtual ads so that viewers
see take (but real-looking) logos at sporting events, For example, the beer signs at the 50-yard line
or the car ad behind the catcher or on the wall in left field?
Those can all be virtual. Dan Rather got into trouble over
virtual. When CBS decided to electronically erase a compet-
itor's logo from behind him during a broadcast, the line
between real and virtual became uncomfortably blurred.

Attendees at NAB could wander the halls encountering one
virtual presentation after another. At one booth, I was offered
a tour of a virtual switching network. I kept asking questions,
but the answers were, well, virtual, I guess. After spending 10
minutes trying to figure out exactly what the guy was trying
to sell, I gave up. 1 left the booth not understanding what it was
his company did.

The virtual concept so permeated the Sands that it reminded
me of the early differences that distinguished the corporate
cultures of the Sands and LVCC. Three years ago, Mark
Gray, chairman and CEO of Pluto, coined the phrase “Rust
Belt™ to typecast the “old™ IVCC. While he was joking, that
image has stuck in some minds.

Today, it’s no longer an "us vs. them™ mentality, but it's obvious the Internet, computer, virtual
and software-based guys see the world differently than do some of the more traditional vendors.
To that I say, “Great.” We need different perspectives.

However, when I hear some X or Y-Generation exhibitor tell me the Internet will replace broadcast
television by 2003, I want to give him or her a history lesson. Television is 50 vears old and with
that history comes some wisdom these newbies don't have. They need to be wary about telling
others how the world should be. If you've only been around for two years, your perspective is, well,
only virtual, not real.

There’s always been plenty of not-ready-for-prime-time technology at the NAR convention. Does
anyone remember the NEC SR-10 recorder? It stored 34 seconds of video on 1000 chips. 1000 1Cs!
I dare you to troubleshoot that. Does anyone remember the Dynatec D822 How many examples
can you recall?

The point is not to criticize these companies or the products, but to emphasize the importance of
being prudent in your selection of technology. After all, your boss probably won't settle for virtual
performance when what he really wants is real performance.

Toward that goal, Broadcast Engineering can help. Inside you'll find coverage on more than 400
new products from this years convention. We'll keep the hype to a minimum and focus on the
solutions, products — and trends — you need to be familiar with to succeed.

Meanwhile, I wonder if there’s a future for virtual editors? No work, real pay. Yeah, that sounds
good. Oops. | used the word “real.”

direct: brad_dick@intertec.com
website: www.broadcastengineering.com

*ﬁ M{( A ,.J Send comments to:

Brad Dick, editor

Broadcast Engineering June 2000
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Reader Feedback

No love ior-Kennard

Thank you! Mr. Kennard is no friend
to either consumers or broadcasters.
As a small broadcasting facility, we
have already invested huge sums of
capital (yet to be recovered} in digital.
The only thing Mr. Kennard has done
for us is try to eliminate or reduce our
grade B coverage area, make over-
the-air DTV the only means of recov-
ering our investment, and turn con-
sumers against broadcasters.

He still demands that we pay month-
ly rent on our frequency, give away
free political ads, provide program-
ming free of charge to the DSS folks
and pay taxes.

Maybe, just maybe, he can finalize
the death of over-the-air broadcasting
and have a controlled, beholden in-
dustry thar can be operated by the
White House!

Thank you for your blunt, but accu-
rate, portrayal of the current political
situarion.

MIKE SEAVER
KHQA-TV

Having been in the broadcasting
business for 20 years and now the
recording industry for another 20, I
fully appreciate and understand your
frustration.

As a resident of Illinois and a suburb
of Chicago, I get to witness firsthand
the magnitude of corrupt and stupid
government. The picture of Mr. Ken-
nard and the cow is just great. [t's hard

12
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to tell who is trying to get who “moo-
ving.”

Your description of Kennard sucking
up to cable hits the nail on the head.
Congratulations for saying it. By the
way, you and your staff publish a
great magazine.

Mike KiNG
AMERITECH

An opposing viewpoint

A few comments on your March 2000
editorial, “Worshiping cable.”

First of all, I know little about FCC
Chairman William Kennard. Howev-
er, after reading your editorial, it ap-
pears you have spared nothing to vilify
this guy in print. [s such an attack really
justified?

Whatever his faults, Kennard is not a
politician in the elected sense but an
appointee who invariably serves ar the
pleasure of the “real” politicians in
Washington, whom you also despise
(fair enough). I think it reasonable to
say the FCC abandoned its only legiti-
mate mandate (establishing technical
standards) years ago when “market-
place™ decision making was introduced
to decide the fate of competing systems
for AM stereo. Therefore, at this late
date, why would you expect leadership
and wisdom regarding complex engi-
neering, questions about digital televi-
sion to flow from these same offices?

Money and politics are what wags
this dog. According to an editorial in
our local paper today (The Star Ledger,
Newark, NJ), Kennard has angered the
broadcast establishment over the issue
of “microradio.” Kennard favors li-
censing many new low power radio
stations operating at 10- to 100W to
permit something other than the lowest
common denominator to have access
to the public airwaves.

Yet an old reliable red herring (inter-
ference) is being trotted out to quash
10W radio stations while the heavy
guns of the trade press (Broadcast Engi-
neering) are aimed at those regional
cable TV systems that have been so

June 2000
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brash as to curry favor at that special
interest superstore that once served only
ABC, NBC, and CBS.

Instead of attacking the FCC Chair-
man for not steering enough money
into the same old greedy pockets, let’s
see you criticize those merger-and-
acquisition broadcast conglomerates
who fill my radio dial with telephone
talk, sports talk, celebrity talk, news
talk, and a couple of (barely) music
stations with computerized playlists
that offer the same two dozen songs
over and over.

Plenty is wrong with today’s elec-
tronic medialand. Editorially, you are
barely nibbling around the edges.

DoN MENNIE
TecHNICAL EDITOR
NEw YORK

Recent T-shirt winners

The following readers correctly iden-
tified the first of two April Freezeframe
questions. The question focused on
Ampex’s 1976 demonstration of freeze-
frame and slow-motion playback ca-
pability on a VPR-1. What was it? The
answer, of course, became known as
AST, Automatic Scan Tracking. No
one got the second part — the four
manufacturer’s showing helical VTRS
at the 1976 NAB convention. The an-
swer: Ampex, IVC, Sony and Recortec.

This months winners:
Tom Cupp, WCYB-TV
Srini Murthy, Larcan Canada
Don Rhodes, University of Arizona
Len Griffin, WNJU-TV
Jay Blair
Don Norwood
Karl Sargent,

California Oregon Broadcasting
Scott Xenophon,

ABC News/Washington

To win your own Broadcast Engi-
neering T-shirt, answer the question
on page 8. Send your answer to
brad_dick@intertec.com.
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ANNOUNCING THE
STATE-OF-THE-FUTURE

Tiernan digital encoders were key parts of the first DSNG systems,
essential elements in the first 4:2:2 SDTV systems, and the heart
of the first HDTV broadcasting systems. Today, as we enter a new
erain broadcasting, Tiernan brings you a broad range of digital

TV solutions, including datacasting, HD/SD simulcast, and multi-
channel operation for the delivery of digital media. Tiernan can take
vou wherever you want to go, however you want to get there.

v ~TIERNAN

'COMMUNICATIONS

USA: TEL+1858587-0252-FAX +1 858587-0257
UK: TEL +44-1420-544-200 - FAX +44-1420-88999
info@tiernan.com www.tiernan.com
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" Digjtal Media NET

Where the Crective Community Meets

el [ (6ol
v L

It All Comes Together on DigitalMediaNet.com
DigitalMediaNet.com helps you stay in touch with the issues,

products, and opportunities that can give that all-important competitive

edge. Professionals from around the world, representing every discipline in the
digital media market, tune into our media channels every day. Whether you
are looking for the latest news, reviews, industry trends, a place to buy or

sell your new product or even a new job, DigitalMediaNet.com has a solution!
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www.DigitalMediaNet.com
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structure must also be able to handle
changing demands three to five years
later with little appreciable loss in
quality. Berg notes webcasting facili-
ties share common elements with dig-
ital television facilities. For exam-
ple, Microcast’s plant includes a
transmission operation center, a
broadcast operation center and a
master control room.

Microcast’s master control center
combines its network operation cen-
ter with quality control for program
acquisition in a touchscreen envi-
ronment. Equipment commonly
found in large television centers,
such as servers with terabytes of
capacity, high-speed data networks
and large databases, are standard
pieces of equipment in webcasting
facilities. Berg says webcasting,
unlike traditional broadcasting, will
likely see bandwidth restrictions dis-
appear, forcing system integrators
to consider future requirements.

Expect video quality to improve as
the technology matures, just as ad-
vances in camera technology have
improved picture quality for broad-
cast television. Webcasting is also one
more way broadcasters can deliver
viewers to potential advertisers, Berg
said.

With the adoption of “edge technol-
ogy,” large servers in the range of two
or more terabytes are strategically
located around the world. This makes
It unnecessary to tie up the entire
Internet over long distances when it is
determined that multiple users want
specific information on an ongoing

Perhaps the hest example of what is
possible with wehcasting can he

observed on Yahoo’s FinanceVision.
e e T e e

basis. It can be deposited into a POP
server in the local area.

Tom Gershaw, senior business de-
velopment manager at Microsoft, has
been working toward solutions to the
Internet bandwidth problems. Ger-
shaw said: “You just can’t get good
video on a dial-up 56k modem. With
300- to 700kb/s, using MPEG-4,
we've gotten some fairly good re-

18
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sults. We need to create an ecosystem
that will either replace or supplement
today’s Internet so we can deliver
much more rich content. One way of
making the Internet more efficienr is

began webcasting in mid-March,
from its world headquarters in San-
ta Clara, CA. The service's facili-
ties, located on the Yahoo campus,
are reminiscent of a news depart-

Yahoo's FinanceVision broadcast facilities are similar to many smaller market
television stations. The center includes a production suite, a news studio and a master

control room shown here.

through the use of edge technology
where local caching of material is
done, thereby placing the emphasis
on being ‘content specific' rather than
‘destination specific’.”

Gershaw concluded by saying: *1
see three steps in achieving our goals.
First is the edge technology. That is
working with content delivery net-
works to cache the content on local
servers near the users, as mentioned.
Second is a digital means of main-
taining control
ot the content
ownership
through a digi-
tal rights solu-
tion, like the en-
cryption buile
into Windows
Media. And
thirdly, we need the tools to allow
content users to develop business mod-
els for such things as pay per view
(PPV) and pay per download (PPD),
so they can rake advantage of the
ubiquity of the Internet.”

Perhaps the best example of what
1s possible with webcasting can be
observed on Yahoo's FinanceVision
(www.financevision.vahoo.com)

June 2000
www.americanradiohistorv.com

ment at many local television sta-
tions.

Yahoo has converted several rooms
for the purpose of webcasting. One is
a studio, where the T-bar ceiling has
been removed and replaced with Vides-
sence lights. Equipped with three Sony
cameras on tripods, a typical news
anchor desk arrangement, micro-
phones and the ever familiar “On
Air™ light, it appeared to be business
as usual, as it would be in most any
news studio.

The second room, the control room,
is typical of any small-market tele-
vision control room that would be
used for a newscast. Gathered in
this hub of the neophyte financial
news television facility were the
producer, cutting and pasting sto-
ries on the fly; the director, who was
also the technical director, an audio
person and several others, assisting
in the eight-hour weekday opera-
tion. Like many other broadcast
stations, commercials were fed from
a storage device similar to a video
server, However, the commercials
are stored in AVI format with MPEG
compression, not video.

Another room was set up as a typical
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"Our GOAL IS TO DELIVER
BROADBAND SOLUTIONS THAT WORK FOR YOU."

Tom Lookabaugh
Eresident, DiviCom

This merger is great tor our customers, great tor
[iviCom and great for Harmonic. Our customers
k1ow the DiviCom name as being synonymous
with open solutions for digital television

They'll soon know us as Harmaonic, and because
of the merger, they'll get access to even more
solutions and resources to meet their broadband
needs.

There is enormous synergy between DiviCom's
digital headend technology and Harmonic's
advanced fiber optic system solutions. So from a
single source, customers can leverage the expertise
both companies bring to the party. Together, we'll
be driving innovation in broadband from the
headend across the entire broadband network.

=

———

== DIvICOM

Circle (109) on Free Info Card
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Tony Ley
CEQ), Harmonic

"Peaple around the world are demanding better and
easier ways 10 communicate. Access to information
is changing the way we live. Harmonic and
DiviCom are joining torces to enable this new era

in broadband communications

Whatever the network, Harmonic will work with
operators to build the infrastructure that makes the
information age possible. And we will deliver the
best technology and customer support the industry
has to offer.

I look forward to service providers embracing our
new company. Our customers can continue to
expect the world-class broadband solutions they

need to bring new services to market faster

www.harmonicinc.com 408.542.2500

Harmonic

Ny
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production/edit suite, complete with
an Avid editor. Sharing the same room
was the final link to the outside world.
To this point there is no reason why
any broadcast engineer would have a
problem using the feed from the con-
trol room for air. The pictures are
good-quality analog composite sig-
nals that feed a Windows Media En-
coder for 300k/100k and 56k streams,
which sends everything out over the
Internet.

Jon Orlin, supervising producer at
Yahoo, said, “Although our pictures
on the Interner are not as good, roday,
as broadcast quality, give us the time
and we’ll achieve thar level.”

Orlin pointed out that unlike typical
broadcasting thar reaches a single
market, Yahoo’s FinanceVision typi-
cally gets e-mail from all over the
world. While most business offices
lack a television, most are connected
to the Internet — and ar higher data
rates.

Another webcasting player is a Sac-
ramento, CA, company called PSMG
(www.psmg.net). PSMG spokesperson

nanceVicns [Faboo | - Masazoll irsimal Fsploe

MNasdaq: 127.07

Yahoo's FinanceVision webcasts are compressed by a Windows Media Encoder for
either 300K/100K or 56K modem speeds. The service offers stock market and other

financial news updates every half-hour.

content.
Barker says using Play’s Globe-
Caster as a production tool makes a
56K experience, live or on-demand,
fairly compelling. But it is not quite
the television-like experience you
can get at 300K. Until DSL, cable
modems and other broadband con-
nections are readily available
throughout the world, content pro-
ducers and broadband nerworks will
be going through a tremendous
learning curve, figuring out what

Microsoft's Tom Gershaw defines long-form as

anything over six minutes or so.
e e e e e e

Jeff Barker says: “PSMG is essentially
a ‘one-stop shop’ for people, compa-
nies and organizations who wish o
broadcast on the Internet. We help
clients eliminate many of the technical
and financial hurdles of Internet broad-
casting, making it possible for nearly
anyone to take advantage of this new
medium.”

PSMG services include production
technology, bandwidth, edge-of-the-
network content distribution, content
syndication, viewer and traffic aggre-
garion, advertising, e-commerce, and
other Internet and broadband broad-
casting services. Its clients include Play-
TV, KRON, Yahoo! and Pseudo.

PSMG is different from virtually ev-
ery other company in the streaming
media industry. Where most offer some
sort of streaming media product or
service, PSMG offers essential compo-
nents and provides its clients with
what they need to create and distriburte

20
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works in this new medium and build-
ing their brand. “It’s only a matter
of time before we all can enjoy
high-quality Internet broadcasting,”
Barker said.

Akamia Technologies transmitted
interactive webcast originating from
the National Cable Television Asso-
ciation’s (NCTA) annual convention
in New Orleans last month. The mod-
erator was Maggie Wilderotter, CEO
of Wink Communications. The par-
ticipants were Steve Ballmer, chief
executive officer of Microsoft; George
Bell, president and chief execurive
officer of excite@home; and Bob Pitt-
man, president and CEO of AOL.

The presentation quality wasn’t
high. More than 65 percent of the
screen was dedicated to inanimate
graphics, statements and an occa-
sional Q&A display. The remainder
of the screen consisted of a strip
along the right side that was divided

June 2000
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into four sections. The top section,
which was less than five percent of
the total screen area, was the only
area that had any movement to it at
all. This is where one could see the
speakers and activity at NCTA. These
pictures could be compared to an old
15th generation quad-tape record-
ing. It was difficult to read print or
graphic material, and although you
could tell who the people were, the
color and quality was smeared. Sig-
nificantly better video is available on
other websites.

It’s obvious that there are varying
degrees of picture quality on the In-
ternet sources. Many are the old fa-
miliar postage-stamp-size, jerky pic-
tures we are all too familiar with.
However there are some significant
improvements to the picture quality
on some Web pages. It would seem
thar the key to success was keeping
the derail and motion in the picture to
a minimum: slow-moving cartoons
look much better than fast pans of a
football stadium,.

The Cable 2000 show, last month in
New Orleans, had a familiar ring to
it. Web companies were in prolifera-
tion there as well. There were more
announcements made with respect to
Internet, webcasting and streaming
video at Cable 2000 than at the
NAB2000 a month earlier.

For example, Mulrticast ISP intro-
duced a new data approach to broad-
band Internet Protocol (IP) thar allows
satellite, cable and wireless operators
to cost-effectively deliver high-speed
dara, and Internet video and audio to
users.

The key to Multicast ISP’s approach
is in the way it bypasses the frequently
congested terrestrial Internet and more
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DV 8. DV 12.
Perfect balance despite the
ups and ~—

...of electronic reporting.

Compact digital cameras have
become hugely popular. They
are fast, light and highly
versatile. But do they ensure a
smooth take? How do you
prevent vibration? What about
fast panning? Special
applications? Or shooting in
dreadful weather conditions?
You'll find that Sachtler provides
the support you never had
before for a digital camera.
And including all the things you

expect from Sachtler: fluid
damping in five steps, touch and
go for speedy changes of
location, and highly sensitive
counterbalance — also in five
steps.

You need to use a heavy lens?
Or a lighting system? DV 8 and
DV 12 have a carrying capacity

of up to 10 kg/22 Ib and 12 kg/26 Ib.

Even fast panning won't spoil
your report.

DV 8. DV 12. Because you have
so much to report.
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sachtler

corporation of america

55, North Main Street, Freeport NY 11520
Phone: {516} 867-4300

Fax:  (516)623-6844

www.sachtier.de

3316, West Victory Blvd., Burbank. CA. 91505
Phone: (818) 845-4446

Every scene is seen better
with a Sachtler.
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efficiently delivers real-time Internet
streaming content to Internet Service
Providers (ISPs), cable modem-enabled
systems, DSL providers, colleges/uni-
versities and corporations throughout
North America, Mexico and Central
America. Multicast ISP has entered
into an agreement with Yahoo! to
provide Multicast ISP subscribers
throughout North America with ac-
cess to select multicast audio and
video programming from Yahoo!
Broadcast.

More information on Multicast ISP,
Inc. is available at www.multicast
isp.com.

Hardly a month has passed since the
California-based chipmaker, Intel, an-
nounced it would begin hosting data
broadcasts, the latest in its efforts to get
into the services business. This will
originate from its newly created Inter-
net Media Services group and will be
marketed to companies interested in
live or taped coverage of stockholder
meetings, training courses or other

Find the true 75 ohm
digital connector

Don't be fooled into believing that yesterday’s BNC's are
up to the demands of digital broadcasting. You need the .
true 75 ohm connection that you get with the new sleek,
black UPL2000 from Trompeter. It is the only BNC
designed for high bit-rate digital video signal transmission
and offers significant performance advantages over
standard BNC's {@1.485 Gbps >8db return loss improve-
ment). Built rugged to deliver reliable performance over
time, the UPL2000 is priced right and available today.

Don’t compromise your signal with yesterday’s connectors,
Do digital right with the sleek, black UPL2000,
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events that could be sent over the Web.
Intel will sell its services directly to
potential webcasters as well as to ISPs
that want to offer the services to their
own customer bases.

Intel joins a well-established ring of
Web event streamers such as Yahoo,
Akamai, RealNerworks and even Mi-
crosoft. Intel sees big bucks in the future
of media and broadcasting services
and, understandably, wants to be part
of what is expected to become a $2.5
billion industry within five years. Most
industry analysts spoken to view the
hosting of private streams “for hire” as
a strong revenue generator.

According to Mike Witteman, Intel’s
director of service technology, Intel
plans to invest upwards of $200 mil-
lion into the project to set up broad-
casting centers both here in the U.S.
and in Europe. Waiting in the wings
for the services to begin are customers
such as Radio Networks, Nasdag.com
and Golf Magazine. The company
will also team with DoubleClick to
incorporate advertisement into broad-
cast streams, he said.

Much like the formart differences in
digital television, there are a few in
webcasting as well. Intel supports the
streaming formats of RealNetworks
and Microsoft and will add supporr
for Apple’s QuickTime technology by
the end of the year.

None of those spoken to about the
convergence say the technology is
ready, but that only makes them try
harder. Both the broadcast and Inter-
net industries are based on sound and
proven engineering principles. Web-
casting is looking more like broad-
casting’s stepchild and a way for dig-
ital TV to circumvent some of the
problems in dealing with the cable
industry’s inability to get its collective
act together with a standard for a set-
top box (STB).

Microsoft’s Gershaw doesn’t see peo-
ple sitting at a computer to watch
“long-form™ television, but he does
see applications similar to those Ya-
hoo is implementing. Gershaw de-
fines long-form as anything over six
minutes or so. Interstitial program-
ming, by its nature, is used to fill
between long-form programs. It seems
a natural fir,

There are two issues lurking in the
wings, both of which could impact
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everyone’s life in a big way. First, the
industry must address copyright is-
sues. There is no question that the
intellectual property rights of inven-
tors, authors and artists must be pro-
tected. However, proposed-protection
schemes fall far short of providing
adequate protection.

The other issue is encryption. En-
cryption goes hand-in-hand with con-
ditional access (CA).

While new encryption schemes are

GPS hecomes more
accurate

On May I, the U.S. military ceased
scrambling consumer satellite sig-
nals, a move that will make Global
Positioning Satellites 10 times more
accurate. Broadcasters in particular
will benefit from the increased accu-
racy in determining frequency.

The GPS system is a product of reli-
able atomic clocks similar to those used
by the National Bureau of Standards
and many of the broadcast networks.
The system is able to calculate posi-
tion, velocity and time of anv location
under any condition.

Prior to May 1, artificial errors
were intentionally introduced into
the sateliites’ signals for national
security reasons, giving the mili-
tary a far more accurate system.
Previously, a GPS-based navigation
could give locations only within
100 yards. The signal change will
reduce inaccuracies and possibly
lead to greater consumer confidence
in the devices.

The possibilities for increased com-
mercial use include telecommunica-
tions, electronic data transfer, emer-
gency response, aviation, marine nav-
igation, construction and recreation.
The most pertinent application for
broadcasters is the use of determining
accurate frequencies of their transmit-
ters. This is especially true and impor-
tant to those newer digital facilities
that are adjacent-channel to other
broadcast services and those using the
GPS system to lock their transmitter’s
frequency to it.

“In addition to more accurate posi-
tion information, the accuracy of the
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announced with some frequency, none
have been proven to be bulletproof.
Some firms, AT&T for example, have
invested a grear deal of money acquir-
ing poorly performing systems in an
effort to be able to deliver webcasts,
streaming video and other Internet ser-
vices through the cable world’s infra-
structure, Some sources say that they’ve
paid as much as $4000/customer in
stepping up to bat, a

time data broadcast by GPS will im-
prove to within 40 billionths of a
second. Such precision may encour-
age adoption of GPS as a preferred
means of acquiring Universal Coordi-
nated Time (UCT) and for synchroniz-
ing everything from electrical power
grids to telecommunications networks
to the Internet. For example, with
higher precision timing, a company
can strecam more data through a fiber
optic cable by tightening the space
between data packets. Using GPS to
accomplish this is far less costly than
maintaining private atomic clock
equipment.”

The accuracy of GPS will exceed
the resolution of U.S. Geological
Survey topographical quad maps.
Broadcasters, consulting engineers
and others in electronic communi-
cations have been using quad maps
for years to determine position and
coverages emanating from antenna
arrays. In checking the FCC data-
base, many of the latitudes and lon-
gitudes filed for transmitter loca-
tions have shown these facilities to
be not only off by a few yards but in
some cases by miles. This improve-
ment to the already good position-
ing devices will go a long way in
eliminating these errors.

Electronic newsgathering (ENG)
crews responding to a crisis or story
will be able to determine what side of
the highway they must respond to,
saving precious minutes. This is espe-
cially true when dealing with limited-
access highways. a
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Who has the tallest?

he antenna, that essential last link

in the broadcast chain, has been
compared to a porcupine on alumi-
num steroids, Records have been kept
on the tallest antennas on mountains
and manmade structures.

Records over the past few years have
been broken several times. It wasn't
too long ago when New York's Em-
pire State Building held the record,
but that was dashed by the World
Trade Center in lower Manhattan and
now the Sears Tower in Chicago.

Chicago will soon be home to the
world’s tallest building-mounted broad-
cast antenna. The Sears Tower in the
Windy City is adding 22 feet to one of
its two digital television antennas to
create the worlds highest broadcast
antenna atop a building at 1729 feet.
The new antenna will be more than a
foot taller than the one atop the World
Trade Center in New York City.

Officials at the Sears Tower say the
potential record is merely a coincidence.
The new antenna has room for three
antennas capable of transmitting sig-
nals for high-definition television.

The extension would give the Sears
Tower the record for the highest an-
tenna, the highest roof (1450 feet) and
highest occupied floor (1431 feet),
according to categories established by
the Pennsvlvania-based Council on
Tall Buildings and Urban Habitat
(COTBUH). The Sears Tower held the
title of tallest building from 1973 until
1996, when Petronas Twin Towers in
Kuala Lumpur, Malaysia, surpassed
it at 1483 feet.

Chicago will most likely regain the
title with the addition of a 112-story
building that was scheduled to begin
construction in early May, European
American Realty, the project’s develop-
er, has been negotiating with a group of
television stations that want to lease
antenna space to broadcast digital sig-
nals. The structure is a total of 2000 feet
high, if the two new 450-foot antennas
are added in, but COTBUH says they
can’t be figured in the official calcula-
tions for the world’s tallest building.
The additional antennas will go a long
way toward solving a pressing need for
facilities for broadcasting high-defini-
tion television signals in the nation’s
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IN THE RACE FOR

BETTER LENS TECHNOLOGY,

WE'VE OUTDISTANCED
THE COMPETITION,

INTRODUCING THE 86X FIELD ZoOM WITH IMAGE STABILIZER.

With the introduction of the 86X, Canon and
their customers finish first...again. The
longest lens ever for HDTV and SDTV, the

Xj86x9.3 BIED is
also the first long
lens with Image
Stabilization. By
comparison, the

competition finished

far behind.

In addition to the
86X, the company
also introduced the

widest ENG lens ever
(with the first angle

of view over 100
degrees); the first
HD lens to
incorporate
Canon’s advanced
xs technology, 16

HDxs; and the most

advanced and
useful digital lens

technology ever, Digital Drive. Plus, for
cinematographers, the company introduced
the first ever film-style HD-EC lenses.

' 86X
oom Ratio with image stabilizer

Range of Focal Length I=-aumm

(with Extender) (18.6-1600mm)

1:1.7 9.3-340mm
1:4.0 at 800mm

(1:3.4 18.6-680mmm)
(1:8.0 at 1600mm)

Maximum Relative
Jerture

(with Extender)

(from image plane) 3m

1t}

51.81b (23.5kg)

Same size and weight as our standard field lens.

the distance.

That’s an impressive lists of firsts. But it’s
nothing new, considering that Canon was the
first to introduce Internal Focus technotogy;

the first and only
broadcast lens
company to
introduce Image
Stabilization
technology; the
first to use digital
technologies in
lens control; and
much more.

Of course, if
you’re a Canon
customer,
impressive firsts
are nothing new.
They simply re-
affirm that you're
buying the best.
They also provide
some serious
reasons for

everyone to consider buying the technology
and support leader. At Canon, we go
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third largest market.

The highest antenna for a full-power
broadcast television station, accord-
ing to John Morgan at the FCC, be-
longs to KBDI-TV, located on top of
Squaw Mountain in Clearcreek Coun-
tv, CO, serving the city of Broomfield.

KBDI’s Chiet Engineer, Dave Cox
said, “KBDI signed on the air in 1980.
We are the highest full-power broad-
cast TV station m the U.S. at 11,476
feer above sea level. In contrast, [
believe we probably have the shortest
rower at 25 feet.” |

B & 4 b ®.s & @ & & 4R oA N R B

FCC releases DTV
status report

The FCC has defined a successful
transition to digital as a 70 percent
penetration by 2006. In tracking the
progress of stations in meeting that
deadline, hoth the NAB and the FCC
have issued progress reports.
Keeping track ot the progress of
digital television stations applying for
construction permits and turn on dates
can be an indication of the progress in
the transition to digital. [t can be

Another revolutionary Andrew
ships for installation.
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difficult to come up with accurate
figures. The National Association of
Broadcasters shows a list of digital
stations in operation by market size
on its web page; however, there are
inaccuracies in that |ist.

According to the NAB, as of May
2nd, there were 127 stations in 49
markets on the air. Although that
sounds good, this is less than eight
percent of all the full-power television
stations i the U.S. However, the NAB
site is dependent upon stations report-
ing their DTV status.

The FCC’s tigures in late April are an
interesting comparison. In the FCC’s
summary of DTV applications filed
for all markets: “ 1485 TV stations (87
percent) have filed DTV construction
permit applications.

“Two hundred and twenty educa-
tional TV stations have filed applica-
tions and 46 have been granted con-
struction permits (CP).” Educational
television station filings for CP’s were
all due no later than Mav 1, 2000. The
FCC has not tinalized its numbers, so
it 1s not possible to accurately report
the final total filings for the education-
al stations.

» Which company sets the pace for
innovation in broadcasting?

The same company that wrote
the book on UHF.
Andrew Corporation.

With new products like our STACKER"
Optimized Antenna Structure (patent pending),
we're providing innovative, advanced
technology solutions that improve performance
and save you money.

With Andrew, there’s a system for success.

Take control of your DIV transition with STACKER and the many other Andrew broad-
£ast system solutions. Call us at t-800-DIAL-¢-RF and request packet number 523

Andresv Corporation, 10500 \V. 153rd Street, Orland Park, IL 60462
www.andrew.com

A total of 411 stations have been
granted DTV CPs. Ninetv-nine stations
are on the air with full facilities and 29
others are on the air with special or
experimental DTV authoritv. The re-
maining applications are awaiting ad-
ditional information such as Mexican,
Canadian or other clearances or are the
non-checklist or maximization type.
The FCC says these remaining applica-
tions “are currently being processed in
proper priority order”

All of the op 10 markets have at
least one tull-facility DTV station on
the air. In the 11th through 30th mar-
kets, 78 out of 79 stations have filed
applications. Construction permits
have heen granted to 72 stations and
three others have been granted STAs
to operate while action on their apphi-
cations is pending. A total of 47 sta-
tions are on the air with full facilities
and 29 had been granted extensions
until May 1 to go on the air. For
additional information, see the FCC
webpage at www.fcc.gov. L

Send questions and comments to:
larry_bloomfield @intertec.com
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In the heart of Digital Broadcast

Simulation
Development
Validation

Wavetek Wandel Goltermann offers a full
range of innovative test and supervision solutions
for world-class support of all the players in digital-
TV provision
Qur oblective. .. to provide our customers
with cormplete control over all MPEG multiplex
parameters and components.

Our Digital Broadcast Test Solutions
enable faster ime-10-market for developers,
quicker troubleshooting in the field, easier system
integration and maximum uptime of Digital Broadcast
services, to the benefit of the end-Customers

Visit us at CommunicAsia
Booth4B5-04

Installation
Troubleshooting

Monitoring
Supervision

Employing 2600 people worldwide, Wavetek
Wandel Goltermann is a leading provider
of a global range of communications test equiprment
and syslems for Telecom, Datacom, Cable and
Digital Broadcast Infrastructures.

For more information or the free evaluation
software, contact us at:

(858) 715 7053

or visit our Web site at: ‘ WAVETEK
mpeg.wwgsolutions.com WANDEL

Also you can contaCt us at: GOLTERMANN
mpeg@wwgsoliutions.com Communications Test Solutions
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“Class A” TV in place

BY HARRY MARTIN

C(msistent with the Community
Broadcasters Protection Act of
1999 (CBPA), the Commission has
issued new rules limiting Class A low-
power television status to those LPTV
licensees who applied for the new
primary status by Jan. 28, 2000. To
receive Class A starus, stations must
have broadcast a minimum of 18
hours daily, broadcast on average
three hours of locally produced pro-
gramming per week and met the Com-
mission’s LLPTV station requirement
in the 90 days preceding the enact-
ment of CBPA.

The Commission predicts that more
than one-third of the approximately
1700 LPTV licensees who met the dead-
line will fail to satisfy its strict reading
of the statute. The Commission will not
accept Class A applications on an on-
going basis because the CBPA was not
intended to create an “open-ended class
of potential Class A stations.” The
Commission included a provision in its
new rules under which it can grant
Class A status to an otherwise unqual-
ified applicant. Exceptions can be made
where deviation from the strict criteria
is insignificant or where compelling
circumstances, such as a natural disas-
ter or interference conflict that forced
the station off the air during the 90-day
eligibility period, mandate deviation.

The Commission will protect the ser-
vice area of each LPTV station that
submitted a certification of eligibility
until it accepts or denies that station’s
Class A application. Qualified LPTV
stations have six months from the effec-
tive date of the new rules to file an

Dateline

On June 1, stations with
five or mare full-time
employees must file their
initial EED election of the
recruitment outreach
method they plan to use.
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application for a Class A license. The
new rules became effective on June 9,
Once an applicant is granted Class A
status it is subject to most of the operat-
ing requirements for a full-power sta-
tion, including children’s television,
EAS, political programming and main-
taining public files. It is also subject to
station identification rules and require-
ments.

Full-service analog TV stations must
protect Class A stations, which are
restricted for now to current LPTV
maximum power levels.

Initially, the Commission proposed
that Class A stations must protect only
full-service stations transmitting in
analog format and those authorized to
construct facilities capable of trans-
mitting an analog signal. Pending
applications would not have been pro-
tected. In light of broadcasters’ com-
ments, the Commission expanded in-
terference protection to include full-
service and new DTV station applica-
tions that were on file on Nov. 29,
1999, which had completed all pro-
cessing short of grant necessary to
provide a reasonably ascertainable
Grade B contour. The Commission
also extended the interference protec-
tion to identified successful applicants.

Applicants for initial Class A autho-
rization are not required to protect
pending rulemaking petitions for new
or modified NTSC channel allotments
or new DTV authorizations. Full-ser-
vice applications that were not ac-
cepted for filing by Nov. 29, 1999,
including most pending television
freeze waiver applications, are also
not required to be protected.

Class A stations need to allow for
maximization on DTV channels but
only where maximization was ap-
plied for or where maximization
applications were filed by May 1,
2000. DTV allotment adjustments,
including channel changes, may be
made later if necessary to resolve
technical problems that impede rep-

June 2000
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lication and maximization.
Finally, the new rules require Class
A stations to provide interference pro-
tection to existing LPTV and TV trans-
lator stations. The Commission in-
tends to initiate a separate proceeding
seeking comment on whether transla-
tors can qualify for primary service.

New RF rules apply on Sept. 1

By Sept. 1, all stations must be in
compliance with the FCC’s 1996 RF
safety limits.

In 1996, the FCC adopted new safety
limits for human exposure to radio
frequency (RF) radiation. Since Octo-
ber 1997, applicants for new authoriza-
tions and renewals have had to certify
compliance with the new rules. Now,
all remaining existing stations must
bring their stations into compliance
with the new limits or file a formal
Environmental Assessment notifying the
FCC of any noncompliance by Sept. 1,
2000. It is the responsibility of each
licensee, not tower owners, to evaluate
RF radiation levels at a tower site and
file an Environmental Assessment if
required. The FCC will review Envi-
ronmental Assessments to determine if
radiation levels should be reduced or
eliminated. Stations that are in compli-
ance but have not sought a renewal or
other permit or license since QOctober
1997 do not need to file anything by the
Sept. 1 compliance deadline.

The new RF radiation exposure rules
define two types of environments. Un-
controlled environments are those open
to the public. Controlled environments
are those restricted to employees doing
maintenance or construction. The max-
imum permissible exposure (MPE) lim-
its for uncontrolled environments are
generally five times more stringent than
those for controlled environments. B

Harry C. Martin is an attorney with Fletcher,
Heald & Hildreth PLC, Arlington, VA.

Send questions and comments to:
harry_martin@intertec.com


www.americanradiohistory.com

.zla—a

..B Y@UR PR.FESS@NAL
C RECENVERES

D@ TRRIESErE

“'. Outputs: - il

JIJ' 'l

a CH2 - CH69 DVB-ASI
B-ASI DVB-SP! (LVDS) ]
= =l' VB-SPI (LVDS) SMPTE-310M ' .
~ SMPTE-310M ATSC Video Decoding To 60MBPS l
a5 RGBHV (1080i, 720p, 480p, 4801) 1
HD-SD! Option (SMPTE-292m
NTSC (SDI, S-Video, BNC) .| |
AC-3 Audio (XLR) _g e
Analog Audio L&R (XLR)
VGA Monitor
PSIP Display
EPG Display

8-VvSB REFERENCE RECEIVER

Ilm i
s = ]
- "

»Erl!“

TELECOMMUNISCATIORNS, Hlﬁ]@o

15501 San Fernando Mission Blvd. Ste 100 Mission Hills, Ca 91345
Phone (818) 361-2248 Fax (818) 270-2010
e-mail: sales@ktechtelecom.com web: www.ktechtelecom.com

© 2000 ktech telecommunications, inc.

Circle (117) on Free Info Card
www.americanradiohistorv.com


www.americanradiohistory.com

Expert's Corner/VendorViews R

2GHz band update

BY JIM SALADIN, SENIOR ASSOCIATE EDITOR

In addition to whatever other transi-
tions you might be making around
your facility, the FCC’s decision on
reallocation of the bottom of the
2GHz band is due at any time. Pend-
ing since 1997, the reallocation af-
fects ENG links and forces broadcast-
ers to reconfigure, at best, their ENG
equipment.

It is difficult for most to weed
through the FCC’s legalese in order to

he current status of the 2GHz
“BAS™ band, Docket 95-18, is
that it’s still held up at the FCC. There
have been some recent leaks thart the
new band configuration will be seven
14.5MHz channels. It is certainly
good news if this

VE"DO“I becomes reality.

David O. Thomas, The directive to
NuComm 14.5MHz chan-

nels is a far bet-
ter option than the 12MHz channels
that have been on the table for the
past couple of years.

It appears that the Mobile Satellite
Service (MSS) providers are still nego-
tiating with the NAB/FCC for reloca-
tion costs (reimbursement) for the cur-
rent broadcast users. We have been
promised an announcement several
times since August 1999, but each date
has come and gone with no resolution.
This is not surprising, as the FCC has
been focusing on other issues. Howev-
er, the MSS folks are supposed to pay
broadcasters for the move.

The delay has not only held back
broadcast news organizations’ invest-
ment in new equipment, but has had
a negative impact on microwave ven-
dors as well.

When the final announcement is
made, broadcasters should be given a
reasonable amount of time to convert
current radios to the new frequency
configuration or to purchase new
equipment.
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understand exactly what'’s happening
and how it will affect the everyday
operations of a station. Indeed, as
much as any other question I’ve posed
to experts across the broadcast indus-
try, responses to this month’s question
have run toward, “I'm not the guy to
ask about this.” If they don’t know
where the reallocation stands, how
are you supposed to?

The right guys to talk to, David

While we sit in this holding pattern,
stations should develop a plan to deal
with the new band configuration. A
number of steps can be taken now to
ensure a smooth transition. The lack
of such a plan could jeopardize your
news operation’s competitiveness.

A full inventory of 2GHz equipment
should be made. Determine which
equipment can be upgraded and which
cannot. Radios older that eight or 10
years are probably not upgradeable.
However, newer radios using PROM
technology for their synthesizers should
be. If you’re unsure, ask your micro-

A number of steps can be taken now

to ensure a smooth transition.
i I S e — |

wave vendor to determine which radi-
os are upgradeable and which are not.

The frequency configuration change
will not only impact the frequency
plan. It will impact the performance
of the radio as well. The deviation
and audio levels will require adjust-
ments in both transmitter and receiv-
ers as well. In addition, the receiver
(portable or central receive) will re-
quire a new IF filter. In most cases,
upgrades will have to be done at the
factory.

The fact that there are some 8000
2GHz transmitters and receivers in
the field places greater importance

1
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Thomas, vice president of NuComm,
and Dane Ericksen, chairman of the
SBE’s FCC Liaison Committee, offer
their guidance on: What is the status
of the 2GHz band change and what
should stations be doing now to pre-
pare for the coming changes? ]

Send questions and comments to:
jim_saladin@intertec.com

on developing your transition plan
now, as there will most likely be a
flood of moves to do so after the
announcement. Having a plan in
place before the fact will allow you to
react and implement the plan quickly
after the announcement is made. This
will ensure your stations’ edge.

For those who are in the markert for
new ENG microwave equipment, this
could be the opportunity to purchase
digital-ready radios. These new radi-
os not only will pass digital signals
(COFDM), but use microprocessor
technology that allows the operator to
change the fre-
quency plan, de-
viation and au-
dio levels from
a front-panel
LCD display
without returning it to the factory.

For those who are using the 2GHz
band for fixed-frequency purposes,
you may be asked to move out if
frequency congestion is severe for
your particular area or market.

One thing is certain: The 2GHz
“BAS™ band change will happen.
Planning now will put your new op-
eration ahead of the competitors by
allowing you to get upgrades and
purchases done in a timely manner.

David O. Thomas is vice president of Sales
and Marketing for NuComm, Hackettstown,
NJ.
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A Philips DD35-series digital production switcher is more than a powerful creative
tool—it’s a virtual life saver. When every second counts. When your reputation is
on the line. When it's down to the wire—nothing comes to the rescue like the
dependability and predictability of Philips production switchers. So go ahead, fire up
your imagination, you'll have nothing to sweat. For more information call us toll free
at 1-800-962-4287 or visit us at www.broadcast.philips.com
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when you can get the most
advanced production switcher

on the planet
working for you today

Super switcher

Philips digital produc-

tion switchers are more

than just a a prety face.

They become a part of

vou. An extension of
your creativity. The
brawn to your brain.
They transform the
entire live production
process from a mechanical
chore to an enjoyable event.
No wonder TDs can't wait to
get their hands on them.

Designed by TDs like you
The feature-rich Philips pro-
duction  switchers  didn
happen by chance. They hap-
pened by design. We had the
world’s best TDs—Ilike vou—
tell us how to create the ulti-
mate live production switcher.
Then we built it. With over
1,200 installed around the
world (and growing), Philips
switchers are becoming the
choice for complex, graphics-
intensive, real-time produc-
tions everywhere.
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More features than you
can shake a switch at
Philips digital live production
switchers come loaded with so
many features there is no way
to list cthem all. But here are a
few that will get your creative

juices flowing:

B Four M/E, button-per-
function conrrol panel
with up to 62 serial digital
mnputs

B Over 500 on-line storage
registers with additional and
separate 96 on-line MaKE-
Memo macro registers

B Name Follow Video
mnemonic displays in
every bank

B Six downstream keyers
(with three internal and
three external)

B Three keyers per M/E

B Built-in machine control

B integrated control of popu-
lar DVE devices on each
M/E

B Double key bus rows per
M/E

B Nenworked satellite and
remote locanon control

B Active TFT display with
intuitive 3-D GUI

B Programmable user prefer-
ences saved on internal
hard drive or downloadable
1o diskette

B And so much more

Predictable results
In addition to the un-
matched creative free-
dom you get from
Philips production
switchers, we offer
something even more
enticing—predictability.
Every show, every
switch, every effect,
performs on cue every time.
That’s because Philips switch-
ers are built to the highest stan-
dards in the industry. These
rugged switchers are proven in
the field with over ten years of
R&D behind every one.

Introducing the latest
addition to the family
Philips has

taken  our Sef'aph
best switcher ~—
technology to the next level
with the new Seraph high def-
inition production switcher.
Once again, the world’s best
TDs have told us what they
want in an HD production
switcher. Wait until you see
what we've built.

For more information call us toll free at 1-800-962-4287 or visit us at www.broadcast.philips.com

Lets make things better

&  PHILIPS
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he FCC decision on the realloca-

tion of the bottom 35MHz of the
2GHz TV Broadcast Auxihary Ser-
vices (BAS) band to the Mobile Satel-
lite Services (MSS) will most likely
be released by the time you read this
article. Electronic News Gathering
(ENG) Chan-
nels Al {1990-
to 2008MHz)
and A2 (2008-
to 2017MHz)
will be trans-
ferred to MSS.
However, it is

expected thatthe
Office of Engi-
EXPER'I neering and
Dane E. Ericksen, Technology

SBE Docker 95-18
Second Report and Order (Second
R& O) will only immediately reallo-
cate Channel Al to MSS; Channel A2
will remain available to broadcast-
ers until such time as MSS can dem-
onstrate an actual need for the re-
maining 17MHz of spectrum.

Under what is expected to be called
Phase 1, 18MHz of ENG spectrum
will be transferred to MSS. It is ex-
pected that MSS will not be allowed
to commence operation in the 2008-

Litton 10Ts & 'l'mlleys

to 2017MHz spectrum until TV BAS
stations in the top-30 markets have
completed conversion to a new band
plan that vacates Channel Al. Broad-
casters are expected to be allowed to
choose, on a market-by-market ba-
sis, either six 14.5MHz-wide chan-
nels and one 15.0MHz-wide chan-
nel, or six 17.0MHz-wide channels.
Under Phase il, which may never
come to pass, the remaining 17MHz
of BAS spectrum would be trans-
ferred to MSS. Broadcasters would
then be left with one 12.250MHz-
wide channel and six 12.125MHz-
wide channels.

It is further expected that the R&O
will adopt an immediate and manda-
tory two- vear period for negotiating
compensation. It is also anticipated
that the FCC will clarify that the MSS
obligation is to make incumbents
(broadcasters) “whole.” That 1s, re-
location is not a simply a question of
compensation, but rather a require-
ment that the new technology (MSS)
do whatever it takes to provide in-
cumbents with comparable facilities.
Although broadcasters can elect to
agree to a cash payment in lieu of
equivalent facilities, the incumbent is
entitled to fully constructed, tested,

Litton Electron Devices offers 40, 60, 70, and’80.kW 10Ts which.
are drop-in replacemients for most existing IOT transmitters. Ready«
to play and competitively priced, these fubes are designed fo meet
your broadcast needs and provide thousands of hours of service./
For all your analog and digital needs, call 800-861-1UHF (l 843)
or e-mail Litton at hspooner@littonedd.com.

authorized, and operational replace-
ment facilities. In other words, it 1s
expected that the FCC will find that
the MSS industry’s attempt te charac-
terize the FCC policy as simply one of
“compensation” is erroneous, and
accordingly the MSS arguments re-
garding depreciated valuation are
flawed and irrelevant.

What should broadcasters be doing
now? First, make sure that all of your
2GHz TV BAS licenses are fully in
order, because it is expected that the
ET Docket 95-18 Second R&O will
only give an entitlement for facilities
of record as of the date the R& O gets
published in the Federal Register. Sec-
ond, start talking now with other
stations in your market about whether
to select the band plan that gives seven
narrower channels or six 17MHz-
wide channels. Third, check with the
manufacturer{s) of your 2GHz radios
regarding the feasibility, time frame
and cost of retrofitting existing radios
to the new band plan. =

Dane E. Ericksen, P.E., CSRTE is chairman
of the SBE’s FCC Liaison Commitiee and 1s
a consulting engineer with [ammett &
Edison, San Francisco.

= oy e

A

1035 Westminster Drive ® Williamsport, PA 17701 ¢ 800-861-1843 o, Outside the U.S. call (570).326-3561 o.www.litfonedd.com '
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Digital Handbook

Transition to Digital

Routing television signals

BY MICHAEL ROBIN

he original television concept was

remarkably simple. It consisted
essentially of three elements: A cam-
era and a microphone, a studio-to-
transmitter link (STL), and a visual
and aural transmitter. As production
became more sophisticated, several
cameras and an array of microphones
were used. To cater to these new
requirements, simple video coaxial
switches were used to switch from one
video source to another. Call this rout-
ing of video signals. This inevitably
resulted in temporary loss of vertical
sync because of the random switching
instant along with the fact that the
camera signals were not necessarily
synchronous.

A further step in refining television
production was the development of
vertical interval switching. The prim-
itive coaxial switch was now replaced
by an electronic switching array using
diode or transistor crosspoints acti-
vated at a specific, well-defined in-
stant during the vertical-blanking in-
terval (VBI), e.g. line 10, The result

FRAME GRAB

A look at tomorrow's technology.

was smooth and predictable switch-
ing. This, of course, required that all
signal sources be synchronous.

The next step was the introduction of
the production switcher. Here the sig-
nal sources could be switched and/or
mixed. In addition to requiring syn-

synchronous, timed and phased sig-
nal sources and various switched sig-
nal destinations, required large ca-
pacity routing switchers with one or
several married audio layers. These
switchers had to meet very tight toler-
ances on such video performance pa-

Simple digital routing switchers circulate the bhit-

serial signal as if it were a wideband analog signal.
[pE= L e E s eee—— e — |

chronous signal sources, they also had
to be timed within a fraction of a
microsecond with respect to one an-
other. Color’s introduction further re-
fined the source timing requirement
by requiring that the relative timing
delay between signal sources, as well
as the path-length differential of the
switcher, be less than one degree at
3.58MHz.

The development of large operating
centers consisting of several studios
firted with production switchers, as
well as a large number of shared

Test equipment sales

a big business

Analog sales exceed digital—for now.

58%
ClBroadcasters 42%
Omanutacturers 58%
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Equipment Types

ClAnalog test equipment $192.2 million
[ Digital test equipment $63.8 million

SEHRACE: Frost & Sullivan waw frost.oom
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rameters as linear distortions, nonlin-
ear distortions, path-length differen-
tials and noise. The path-length differ-
entials requirement had to be met
specifically for signals feeding the
inputs of production switchers to per-
mit smooth mixing of various signals.
Figure | shows a simplified block
diagram highlighting the function of
an analog NTSC routing switcher in
a production center.

Digital signal routing

The advent of digital video, with its
superior and constant signal quality,
spurred the development of produc-
tion and signal distribution equip-
ment equivalent to thar used in analog
environments. Early distribution
equipment used bit-parallel signal dis-
tribution, which was quickly (some
10 years later) replaced with the bit-
serial signal distribution. There are
many advantages to using this signal
distribution method:

* Mature and cost competitive tech-
nology;

* Numerous equipment sources; and

* Allowances for embedding audio
and other ancillary data, potentially
reducing switching layers.

The signal encoding method is known
as scrambled NRZIL On the market
are a variety of routing switchers
operating from 143Mb/s (4fsc NTSC)
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THE OMNEON VIDEO AREA NETWORK"

RSA22 =Hhen

The Integrated Networking and Storage Infrastructure for New Media

Now a digital networking and storage infrastructure delivers the  flexibility to connecr all the leading
distribution, production and media management trechnologies via standard networks to a scalable resource of
multi-format storage; the seability to provide more bandwidth in more formats to more channels and
production suites than ever before; and ampatibility to integrate scamlessly with current systems for casy upgrades
today, while equipping vour operation for the future. The performance of OMNEONS VIDEO AREN NETWORK
sets a new value standard for the industry. The unparalicled functionality makes the VIDEO AREN NETWORK

the ideal networking and storage infrastructure for the digital television marketplace.

Featuring

Data-type Independence - Supports MPEG, DV, AES/EBU, ITU 601, Metadata, HD,
AAF/QuickTime™ 1P Data Linear Scalability - Scales smoothly to hundreds of distribution
channelsand thousands of hours of storage Shared Storage Productivity - Enables collaborative
production and distribution in multiple formats Open Platform Compatibility - Works with
transmission, production, media management and Internet applications Reduced Cost-of-
Ownership - Lowers acquisition cost and operational and maintenance costs Reliability - Offers
both system-level and critical component redundancy Increased Profitability - Provides flexibility
to utilize existing assets and expand into new revenue generating services F
=

OMNEON
www.Omneon.com VIDEONETWORKS
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to 1.485Gb/s (HDTV).

There are two main SMPTE docu-
ments defining the bit-serial digital
data streams: SNIPTE 259 and SMPTE
292,

The SMPTE 259 standard defines
the SDTV signals. It recognizes four
types of bit rates as follows:

* 143.2Mb/s (Composite video NTSC
525159.94) '

* 177Mbfs (Composite video PAL
625/50)

* 270MDb/s (Component video CCIR
601 325/59.94 or 625/50)

*360Mb/s (Component video 525/
59.94 16:9 aspect ratio)

SMPTE 292 detines a bit-serial digital
interface common to several HD'TV
source formats defined in the following
SMPTE standards:

SMPTE 260M, a legacy HDTV
tormat with 1125 total lines per frame,
1035 active lines per frame, 2:1 inter-
laced with a 30Hz  or 30Hz/1.001
(NTSC-friendly) frame rate.

*SMPTE 295M, a European HDTV
tormat with 1250 total lines per frame,
1080 active lines per frame 2:1 inter-
laced with a 25Hz frame rate.

*SMPTE 274M, a family with 1125
total lines per frame and 1080 active
lines per frame.

SMPTE 296M, an HDTV format
with 750 total lines per frame, 720
active lines per frame, progressively
scanned with a 60Hz or 60Hz/1.001
(NTSC-friendly) frame rate.

All SMPTE 292M formats are trans-
mitted using the same nominal
1.485Gb/s bit rate or 1.485/1.001 =
1.4835Gb/s (NTSC-friendly) bit rate.
This is obtained by adjusting the total

1 ook * - *
Equalized
Synchronous
Timed and _
Phased
Input Signals
X e bed A B
ot o |
Outputs | v Outputs | ¥
Studio 1 Studio N
P Mixer

Figure 1. Simplified block diagram of an analog NTSC routing switcher.

lines per frame and words per total
line while maintaining the appropri-
ate number of active lines per frame
and words per active line.

Figure 2 shows the scrambled NRZI
spectrum of the various SDTV and
HDTV formats. Using analog con-
cepts, the distortionless transmission
of a bit-serial digital signal would

of the switching matrix and output
circuitry, This type of switcher pass-
es any type of bit-serial signal (of
compatible analog bandwidth) as it
is indifferent to the data rate. The
signal equalization boosts the high
frequencies of the incoming signal
with a peak ar half the Nyquist fre-
quency, e.g. 135MHz for a 270Mb/s

Even a synchronous switcher cannot guarantee

clickless transitions between audio signals.
= —— 2 e —— =

require a very wide bandwidth rout-
ing switcher. Simple digital routing
switchers circulate the bit-serial sig-
nal as if it were a wideband analog
signal. These switchers usually in-
corporate an analog-type high-tre-
quency loss equalizer for every input.
The signal available at the output
suffers from degradations due to the
added noise and the limited bandpass

-

- MH:z
SMPTE 250M A 143 286 429 8572
SMPTE 259M B 1T7 284 531 Toa
SMPTE 288M € 270 Sd40 10 1,080
SMPTE 259M D 360 720 1,080 1,440
PROPOSED 540 1,080 1,620 2,160
SMPFTE 2028 1,483 2,870 4,455 5040

Figure 2. RF spectrum of scrambled NRZI| bit-serial signals of various standardized

bit rates.

42

Broadcast Engineering

June 2000 . o
www.americanradiohistorv.com

bit-rate signal.

An intermediate type of routing
switcher uses analog-type high
frequency input equalization and
reclocking of output signals. Top-
of-the-line digital routing switchers
use equalizing reclockers at each
input as well as each output. The
input reclockers equalize the high-
frequency losses caused by long co-
axial cables and regenerate the in-
put signals to the original wave
shape. The output reclockers elimi-
nate any wavetorm distortions and
noise generated by the internal high-
trequency losses of the switching
matrix. With high-capacity routers
these losses are quite substantial.
Both the input and the output re-
clockers either lock automatically
to the input signal or have to be
programmed to operate at the se-
lected data rate. As usual, the re-
clockers eliminate alignment jitter
(high-trequency jitter} bur pass tim-
ing jitter (low-frequency jitter).

Figure 3 shows a conceptual block
diagram of an equalizing reclocker.
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Video Recorder

Analog Analog
Video Video
with with
Audio Audio

SDI with
AES Audio

SD1 with
AES Audio

Recycle it for your digital environment

with Leitch's multiformat synchronizer.

Protect your analog investment by interfacing analog equipment with Leitch's DFS-3005 multiformat
synchronizer. Designed for hybrid conversion and synchronization in the broadcast, production, mobile,
teleport and telco environments, the DFS-3005 lets you manage multiple signal formats within your
facility. Input a digital combined video and audio signal, for example, and the DFS outputs an analog
signal for VTR recording. When you're ready for playout simply run the VTR's analog output again
through the DFS-3005, and you're back in the digital domain. What's more, you can have simultaneous
conversions and the convenience of local or remote control and networking capability. Composite,
component or seriat digital video plus analog or AES/EBU audio—Leitch's DFS-3005 multiformat
synchronizer handles them all! Learn more about recycling analog equipment by calling (800) 231-9673
or visiting www.leitch.com.
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Figure 3. Simplified block diagram of equalizing reclocker and effect on input signal.

The equalizing section, which must be
optimized for the specific bit rate,
peaks at half the Nyquist rate so the
signal amplitude is restored. Howev-
er, the waveform has slow rise time/
decay and looks like a sine wave
because the higher harmonics are lost.
The next process recovers the clock
using a PLL-controlled VCO. The
low-pass filter removes high-frequen-
¢y instabilities of the VCO control
signal at the phase detector output and
the regenerated clock is noise-free and
high-frequency jitter free. It can now
be used to sample the incoming digital
signal and recreate the original sig-
nal. The center frequency of the VCO
is preset to obtain a sure lock. Some
manufacturers provide an auto-lock
VCO allowing the system to automat-
ically adapt to the input bit rate.
Given the wide difference between
the SDTV and HDTYV bit rares, man-
ufacturers offer several solutions.
One solution is a multiformat rout-
ing switcher concept featuring a
wideband crosspoint array allow-
ing the switching of SDTV and
HDTV bit rates, as well as NTSC
analog signals in certain switchers.
Input and output equalizing reclock-
ing units are either SDTV (143Mb/s to
540Mb/s) or HDTV (optimized for
1.485Gb/s). Another option is the ded-
icated types of routing switchers for
SDTV (bit rates from 143Mb/s to
540Mb/s) and HDTV (1.485Gb/s).
Some switchers feature wideband

44 Broadcast Engineering

circuttry with analog equalizing of
the inputs while others feature input
equalization and output reclocking.

At 270Mb/s, routing switcher in-
put circuits could operate satisfac-
torily with input coaxial cable
lengths between 200 and 300 meters
if the receiver uses a reclocker with
adaptive cable loss equalization.
Slightly longer cable lengths are
possible with 143Mb/s and slightly
shorter cables are possible with
360Mb/s. At 1.485GDb/s, cable iengths
between 50 and 100 meters are pos-
sible, depending on the coaxial
cable quality.

In all cases, the input signals need
only be synchronous and do not need
to be timed to extremely tight toler-
ances as is the case with analog com-
posite signals. This is due to the fact
that digital production switchers fea-
ture digital frame synchronizers at
each input with a timing correction
range of =0.5H. However, routers as
well as production switchers require
sync reference to control the vertical
interval switching.

Ancillary data can be carried in
the horizontal- and vertical-blank-
ing interval in specified locations.
One of the more popular uses is to
carry embedded AES/EBU digital
audio data. It is tempting to switch
SDI signals with embedded audio,
but results have been less than satis-
factory. The main problem is that
for a smooth and clickless embed-

June 2000
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ded audio switch to rake place, the
audio and the video sampling fre-
quencies have to be derived from the
same master oscillator. In addition, a
peculiar five video-frame timing rela-
tionship between the video and the
audio digital signals has to be main-
tained for all embedded SDI
signal sources. Even if these condi-
tions are met and maintained, audio
transitions may occur at a time when
a large peak of one polarity in the first
audio signal lines up with a peak of
the opposite polarity in the other sig-
nal. Switching between these signals
will produce a sharp transient click.
Because of this, even a synchronous
switcher cannot guarantee clickless
transitions between audio signals. V
fades that make the transition during
the silent period are the usual cure.
Alternately the AES/EBU signals are
carried on separate married digital
audio switchers.

In these times of migration from
analog to digital technologies, se-
lecting a routing switcher requires a
great deal of research. Given the
availability of multiformat routing
switchers from several manufactur-
ers, the ideal choice would be a mul-
tiformat switcher with analog NTSC
and digital SDTV/HDTV capabili-
ties using a wideband crosspoint ma-
trix fed by selectable groups of input
cards and feeding selectable groups
of output cards. Even though more
expensive, choose a switcher with
outputand, if possible, input reclock-
ing circuitry. Good and reliable cliff-
effect-free operationisalwaysasound
investment. [ |

Michael Robin, former engineer with the
Canadian Broadcasting Corp. engineering
headquarters, 1s an independent broadcast
consultant located in Montreal Canada. He is
co-author of Digital Television Fundamen-
tals, published by McGraw-Hill.

Send questions and comments to:
michael_robin @ intertec.com
Michael Robin's book may
be ordered directly from
the publisher by calling
B00-262-4729, It is also

available from several
booksellers.
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= All in one status at a glance

» Integrated multiple layers: error
detection for RF, MPEG-2 transport,
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s Multiple ports: parallel computing
power on 21 ports

= Unique freeze frame detector :

s Real-time 100 Mbps MPEG-2
transport stream analysis

s Intuitive touch-screen graphical
user interface
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Jerky pictures are a
common problemm with
conventional standards

conversion. Not to

" mention smear, judder

and break-up.

And that's mo way to
show the finest

moments in sport.

The answer is
Alchemist Ph.C from
Snell & Wilcox.
Unigquely equipped
with powerful “phase

correlation” motion
compensation
technology, it’'s the
most advanced
standards converter

ever built.

No wonder it’s used by
the world’s leading
broadcasters and
facilities to create
virtually transparent

results.

With CleanCut™
software to overcome
the blurring caused by
edits and RollTrack ™
for perfect lip-synch,
Alchemist Ph.C
completely
ocoutperforms all

competitors.

Seo if you ecare

about picture guality.
take the plunge and
upgrade to

Alchemist Ph.C.
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Motion
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Standards
Conversion

Adehetming P €

ALCHEMIST PH.C - MoTION COMPENSATED
STANDARDS CONVERTER

THE ULTIMATE IN TRANSPARENT CONVERSION, WITH
PHASE CORRELATION MOTION COMPENSATION,

27 MHZ INPUT OVERSAMPLING, FULL 1O-BIT,
ALL-DIGITAL SIGNAL PATH AND PROPRIETARY 24 POINT
INTERPOLATION APERTURE.

ALCHEMIST PH.C TX - TRANSMISSION
Apruicanion OFTION

EQuIPPED AS ALCHEMIST PH.C, THIS IS THE
COST-EFFECTIVE SOLUTION FOR TRANSMISSION
APPLICATIONS WHERE MULTIPLE CHOICE OF INPUT
AND OUTPUT STANOARDS ARE NOT REQUIRED.

.'F COMPATIBLE WITH ROLLCALL, THE

it

ras * INTELLIGENT BROADCAST MANAGEMENT
SYSTEM FROM SNELL & wILCOX.
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Testing video networks

BY BRAD GILMER

As network speeds increase and
technical barriers fall, it is be-
coming more common for broadcasters
to move audio and video material
through facilities using file transfer
across video networks. This month we
will briefly look at the difference be-
tween file transfer and streaming, and
then look at tools for troubleshooting
the high-speed computer networks that
are finding their way into our facilities.

Streaming vs. file transfer

Broadcasters are quite familiar with
streaming. It is the way we have
always moved video from one place
to another. A traditional streaming
session might go like this: Route VTR-
A to VIR-B, press record on VIR-B
and play on VITR-A — voila, you are
streaming video. Broadcasters have
also used a sneaker-net version of
video file transfer: Eject the tape from
VTR-A. Load the tape into VIR-B* —
voila, file transfer. These may not be
perfect analogies of streaming and file
transfer, but you get the idea. Table 1
compares some attributes of stream-
ing and file transfer.

Broadcast facilities are typically
stream-centric; they are built to move
content from one place to another
using video and audio router technol-
ogy. Computer network technologies
have been making their way into vid-
eo facilities for several years. Typical-
ly, computer networks handle busi-

Siream File Transfer

Guaranteed quality

Bounded Quality

ness applications, automation, e-mail
and so on, while broadcast routers
move program content. As the perfor-
mance of computer networks increas-
es, they are beginning to be used for
moving programming as well.
Several high-speed network technol-
ogies are available to broadcasters
today. It is likely that most high-speed
networks are delivered as part of a

tion. However, be aware thar the infor-
mation may be somewhat one sided.

Testing networks

Testing network performance typi-
cally starts with a check of the physi-
cal layer for that network. All net-
work architectures rely upon a physi-
cal {or RF) connection between devic-
es. These architectures also have sup-

Broadcast facilities are typically
stream-centric; they are built to move content
from one place to another using video and

audio router technology.

total system. For example, if you buy
the Leitch ASC server, it comes with
Fibre Channel. If you buy the new
Omneon system, you will get IEEE
1394. If you have any one of a number
of high-performance graphics systems,
you may get Gigabit Ethernet. You
may even find that ATM is delivered
with some equipment, and no doubt,
in the future there will be more net-
working architectures available.
A good source of information on these
or any networking technology is the
Web. Searching for the name of a
technology along with the terms FAQ
or white paper almost always returns
a wide variety of technical informa-

No guaranteed delivery mechanism

Guaranteed delivery

Unidirectional

Bi-Directional

Delivery time pacing (1x, 4x, etc.)

Any desired delivery time (faster or slower than
real time)

Push only
|—

Push and Pull

Useful as a “Broadcast” fermat

Expensive Video Infrastructure

Useful to move content from one place to another
Inexpensive Networked Infrastructure

Table 1: Comparison of various parameters associated with streaming and

file transfer.
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porting technical specifications that
outline the performance of the link
between two devices. A whole indus-
try has developed around providing
testing systems to verify link perfor-
mance. This is not at all surprising
considering that the majority of net-
work problems involve a physical
device or connection.

A few years ago, this column stated
that one of the most useful trouble-
shooting tools is the desktop comput-
er. This is still the case. PC network
cards are available for all but the most
obscure network architectures. Almost
all of these cards come with diagnos-
tic utilities that not only test the viabil-
ity of the card itself but also provide
diagnostic tools to check for a link
between cards or devices. Also, many
of these cards have troubleshooting
lights that provide basic information
about your network. These lights can
save you a lot of time, especially when
you are called in to look ar a problem
and do not have test equipment readi-
ly available.

If your high-speed network supports
TCP/IP, and many of them do, there
are a few commands thar may help in
isolating the problem. The exact for-
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Inscriber RTX is the revolutionary broadcast data-casting solution for rapidly creating custom information
channels that combine streams of dynamic data with program video. RTX is the world's most widely used
application for the display of sports scores, election results, financial services, stock tickers, weather displays,
home shopping, horse racing, general information and digital video delivery services.

RTX provides a flexible NT-based environment for software developers to use familiar programming interfaces to produce
applications in record time. With RTX, broadcasters now have the power to integrate multiple layers of text, 2D & 3D graphics, logos,
animations, imagery, audio and live or digital video with full control over everything

Be the first to deliver the information your viewers want. With Inscriber RTX be original by taking the lead and developing your
own look that no off-the-shelf product can ever deliver.
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mat of the commands differs
depending on the computer’s
operating system. This discus-
sion assumes that you are us-
ing an Intel machine running a
DOS window in Windows 98.
First, find the IP address of
another computer on the net-

* Lse the right wire and connectors.
* Run extra cable, Cable is cheap, installation is expensive.
= |Ise cartified network components,

= Use fiber trays and cabinets to avoid sharp bends.
# Use dust caps on unterminated fiber optic cables.
= |Ise indicator lights and interface card diagnostic software.
= Ledrn your Computer's operating systam.
= Check the Internat for additional technical information.

such analyzer. To give you
some idea of the power of
these programs, these analyz-
ers typically provide complete
seven-layer packet caprure,
offer decode and filtering ca-
pabilities, and show real-time
network conversations and

work that is working normal-
ly. Next, go to the computer
that is having difficulty, and
select Start/Run. Type “Ping {IP ad-
dress|,” where |IP address| is the ad-
dress of the computer that is working
normally. If you see a message that
shows reply times, your system is com-
municating with the other compurter. If
you see a request timed out message,
there is a problem either with the
wiring or the driver.

Testing tools

If the PC-based tools do not help, it
may be time to look at some dedicated
test equipment to help you resolve the
problem. There are many manufac-
turers that make test equipment for
testing unshielded rwisted-pair (UTP),
coax and fiber optic network cable.

Testing products are available for
both wire and fiber applications. Gen-
erally manufacturers provide every-
thing from low-end continuity testers
to very elaborate test sets with graph-
ical capability, traceable standards
measurement and a host of other ad-
vanced features. In many cases, the
low-end test equipment works just fine
and can identify the majority of cable
problems.

The MICROSCANNER from Mi-
croTest is an example of such a piece
of test equipment. It is small and
inexpensive; checks wire continuity
and wire configuration; pinpoints
opens, shorts, crossed and split pairs;
measures wire length; and generates
mulrtiple tones for locating cables.
Such teature sets are common in pock-
ct test devices. The Photonics Lanl.ite
15 a product that provides simple pow-
er and loss measurement for fiber
optic cabling. Such test equipment,
while not providing exhaustive test-
ing of the fiber in question, does an-
swer the basic question of whether the
fiber will pass a signal.

For more elaborate testing, most
manufacturers produce products that
run from moderately expensive to
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Table 2: Some video networking tips to keep you out
of trouble.

downright frightening. As you would
expect, features and performance in-
crease accordingly.

The Siecor OTDR Plus I is an opti-
cal time domain reflectometer
(OTDR), power meter (reading both
absolute and relative power), visual
fault locator. OTDRs provide a very
accurate graphical depiction on a foot-
by-foot basis of the transmission char-
acteristics of the fiber. Time domain
reflectometers operate by sending out
a very sharp pulse and then listening
for reflections. Using time to track the
characteristics of the reflections, they
plot the performance of the cable. It is
sort of like a graphical standing wave

health statistics. Many can de-
code over {50 protocols in-
cluding TCP/IP, IPX, SNA and
Appletalk, as well as allowing you to
filter to just the source and destination
addresses, protocols and applications.
These specialized programs also pro-
vide triggering of analysis based upon
certain network events. These power-
ful tools in the hands of a rrained
specialist, combined with an advanced
network OTDR test set provide suffi-
cient horsepower to decipher even the
most challenging network difficulties.

One of the possible sources of net-
work difficulty could be a datastorm.
A defective Network Interface Card
usually causes a datastorm. The card
releases a constant stream of gibber-
ish, blocking all communication on

OTDRs provide a very accurate graphical
depiction on a foot-by-foot basis of the

transmission characteristics of the fiber.
A e e ]

ratio meter that shows you SWR at
any point on the cable. The OTDR
coupled with the other functions in
this box make it a top-of-the-line piece
of test equipment.

If you check the cabling and all
seems right with the world, but you
still have a problem, then it may he
time to bring in the pros. There are a
number of networking companies that
specialize in troubleshooting broken
networks. When they arrive, one of
the tools they are likely to employ is a
protocol analyzer or sniffer. Sniffers
are complex software packages that
usually run on common PC platforms.
The sniffer allows a trained techni-
cian to look at the messages traveling
on the network. From these messages,
they can tell a lot about what is going
on, and they can determine why and
where network messages are getring
scrambled.

The Fluke Protocol Inspector is one

June 2000
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the network. Such a probiem can be
difficult 1o locate in large networks. A
sniffer may be the only way to find
and fix the offending NIC.

Finally, you might wonder how you
ever got along without this last goodie.
If you troubleshoot fiber optic cables
on a regular basis, you might wanr ro
check our the Siecor SmallTALK fiber
communicator. This simpile battery
operated unit provides two-way radio-
like communications across a fiber
optic circuit. While not for everyone, if
you find yourself in a wiring closet
trying to yell to a co-worker down the
hall, you will wish for these little boxes
and a piece of dark fiber. ]

Brad Gilmer is president of Gilmer & Associ-
ates. He is also executive director of the AAF
Association.

Send questions and comments to:
brad_gilmer@intertec.com
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Getting the most from old newsreels

BY STEVE EPSTEIN

I'm getting access to
about 125 hours of old
newsreel footage (16mm
B&W with an audio
track). A second audio
track will be needed to
record a running commen-
tary from our historical
expert. I'd like to transfer
all this footage to tape and create an
easy-to-access stock foorage library.
I'm also planning on re-purposing it to
make short historical shows, | have
previously worked with an Avid non-
linear editor (NLE) and would like to
use one for this project.

My question is what format tape
should 1 store the footage on?
heard Digital Betacam is great, but
expensive, and DVCPRO 100 is un-
tested (I would prefer to only buy one
deck). I'd also be interested in storing
it on hard drives, but I'd need 2TB and
that might be cost prohibitive, What
do vou suggest?

I've

Michael Addis

Retrospect Film Archives

Based on the num-
bers you gave me, that
calculates to about

JSMb/s.Both
DVCPRO 100 and
Digirtal Betacam

record at higher data
rates, and both use some form of com-
pression. (Digital Betacam’s compres-
sion is essentially lossless.} More im-
portantly, both are recording and com-
pressing chroma information. With
B&W footage, there is no reason to
waste space on color Also, for preser-
vation reasons, | would be concerned
about using compression.

The maximum resolution of a frame
of today’s 35mm color film negatives is
around 4000x4000 pixels, although
most current systems only captures
2000x2000. Normally that is captured
using three-color channels at about 10
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to 12 bits per channel. It is safe to
assume that older B&W print stock is
no higher. Because you have 16mm
B&W, the image size is much smaller
(~1/4 the size of a 35mm image) and
you only have to capture a single chan-
nel (luminance} of information.

You can save each frame as an un-
compressed .TIF or .BMP file. These
would be individually accessible on
any computer. Avid NLE files are
generally compressed. You could build
the compressed Avid NLE files from

Whenever you are recording

information for archive
purposes ... use quality

the individual .BMP files, but this
could be time consuming unless you
used a macro to automate the process.
It each reel is 10 minutes, that adds up
to 240 trames. At 1000x1000, eight
bits, each file (frame) would be 1MB,
A CD will hold 650MBs, or about 30
minutes. Uncompressed stereo audio
{48kHz sampling/ 16 bit) requires about
1IMBs per minute. The newsreel au-
dio probably does not need that reso-
lution, but you may want it for the
running commentary. However, if the
running commentary is for internal
use only, you may be ahle to get away
with reduced resolution. In any event,
keep both audio tracks at the same
resolution to avoid problems.

Based on the numbers above, it would
take aboutr 250 to 300 CDs to archive
the tootage. This would preserve every-
thing that i1s on the original film in an
uncompressed digital format. You could
then clean up any frames that need it
and use them for a variery of projects.

As far as the tape machine goes, the

professional versions of the DV for-
mat (DVCPRO 25, DVCAM) are very

June 2000
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popular
today but
offer fea-
tures you
may not
need. If that is the case, you could save
some money and use the consumer DV
format. It is the same quality as
DVCPRO 25 and DVCAM, but it just
lacks some of the pro features. Consum-
er DV tapes can also be played back on
consumer decks, DVCPRO (all flavors)
and DVCAM decks.

Basically, caprure at the
highest possible appropriate
resolution (this is dependent
on the quality of the film).
Doing this c¢reates an accu-
rate copy of the original.
Don’t use compression in the
capture process (once it is
thrown away, you cannot get
the data back). Store the dig-
ital captures as archives (it would be
prudent to have a backup or two of
these) and work from copies. Edit using
a nonlinear system and output to tape
for portability. Finally, let me know
how it turns out.

On a somewhat related note, when-
ever you are recording information
for archive purposes, whether it is
archive news footage or important
files from your computer system, use
quality media. As more people have
access to CD-ROM recorders, many
assume that CDs are good for life. That
is not the case! Many cheaper record-
able CDs are not reliable, just like
many consumer versions of tape. Yes,
they will record and playback a signal,
but possibly not for long. There are
several types of dyes used for CDs and
they are not all applied consistently.
Using quality media will improve your
chances of recovering the information
several years down the road.

If vou are having a problem with
equipment or a manufacturer, or sim-
ply have a comment, drop me a note
at drdigital@compuserve.com. ®
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EchoStar's Satellite Uplink Center in Cheyeane, WY, monitors over 500 digital
direct broadcast satellite channels. The Network Operations Center is equipped
with 1020 receivers and 1020 JVC monitors. Photos courtesy of IMMAD ECVS.
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BY DAVID GEORGE,
TOM FERGUSON
AND MATTHEW BROWN

erating under the clear skies of the Wyoming country:
side, some 6000 feet above sea level, EchoStar-operates

the Cheyenne Digital Broadcast and Uplink Center. Echo-
Star was a pioneer in the direct-to-home (DTH) market. In

the 1980s, it became a leading provider of DTH hardware and
services worldwide and now serves 3.4 million coast to coast.
EchoStar's state-of-the-art Direct Broadcast Satellite (DBS
system offers customers more than 300 channels of digital
video and CD-quality audio programming, MPEG-2/DVB
compliant hardware and custom nstallation. EchoStar Tech-
nologies Corporation (ETC) designs and oversees manutacrur-
ing and distributes DBS set-top boxes, antennas and other
digital equipment for the DISH Network and various interna
tional customers that include Bell ExpressVu Canada and Via
Digital systems in Spain. ETC also provides uplink center
design, construction oversight and project-integration services
for customers internationally. Satellite Services provides the
delivery of video, audio and data services to business televi-
sion customers and other satellite users. These services include
satellite uplink, satellite transponder space-usage and other

June 2000 Broadcast Engineering 55
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EchoStar

services. Satellite Services also ad-
ministers SKY VISTA, a direct broad-
cast satellite service oftering up to 27
channels of popular digital satellite
television programming to viewers in
Alaska, Hawaii, Puerto Rico and the
U.S. territories in the Caribbean.

The EchoStar Uplink Center is at the
heart of EchoStar’s DBS system. The
facility receives video, audio, pav
per-view programming and data in-
formation downlinked from various
satellites. The center generates pay-
per-view and special programs from
its own studios, and then combines the
information into a single digital stream
that is uplinked to EchoStar’s five
direct broadcast satellites. These sat-
ellites relay the programming streams
to millions of DISH Nerwork custom-
ers throughout the continental U.S. A
sixth satellite will serve Hawaii and
Alaska.

[n November 1994, EchoStar began
construction of the Satellite Uplink
Center on the outskirts of Cheyenne.
The 138,000-square-foot, state-of-the-
art facility is located on a 50-acre site
and houses a sophisticated array of
satellite communications equipment
and signal-processing operations. The
facility began live demonstrations in

August 1995 and was completed later
that year. The DISH Network first
broadcast from the Uplink Center to
customers’ homes in March 1996.
The Uplink Center is the gateway for
all DISH Network digital services. In

More than 2 million
feet of cabling
was inskalled,

abour half of which

Wwas uhilized
In support of the
roufer system.

addivion, the facility houses editing
and production facilities, and offers
studio space for use by other business-
es. It i1s a growing, evolving facility,
which has more than doubled in size
during its first four years.

To provide the television infrastruc-
ture tor this emerging new service,

IMMAD Broadcast Services was con-
tracted to provide television system
design and integration services. This
included design, engineering, supply
and installation of all baseband facili-
ties as well as telephone, LAN, security
and card access systems. The necessary
nfrastructure included satellite and fi-
ber receivers, file servers and tape
machines tor source material, all feed-
ing a large BTS Venus analog router.
The router outputs fed Divicom NMPEG-
2 encoders that, in turn, were multi-
plexed to the uplinks. There were also
three special event rooms (SERs), one
with a BTS Saturn Master Control
Switcher, three edit suites with ImMIX
TurboCubes and an audio production
suite with a Pacific Recorders Edlitor. In
the following vear, INMMAD initiated
Phase Il, which expanded the facility
with more turn-around receivers and
encoders and added a Utah Scientific
256x256 router.

The uplink center began its conver-
sion to an all-digital television facility
in 1997, Bv necessity, the earlier phas-
es of infrastructure had been largely
analog. INMMAD installed a system of
Leitch Digibus equipment, twin
256x256 Grass Valley Group 7000
SDI routers and replaced the existing
Digital Betacam VCRs with Grass
Valley Profile tile servers for playback
and record svstems. A third Network

2 )

Operators assess quality control from confidence receivers in the NOC. Signals to the receivers are routed by a Grass Valley Group
digital 1024x128 monitoring router, through GVG A/D converters and to Leitch analog video and audio DAs.

56

Broadcast Engineering

June 2000

www americanradiohistorvy com


www.americanradiohistory.com

leading stations to digital integration
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roads .

We understand that the road to digital transition and integration for
one station may be very different from that of another. Having been
down a lot of roads in large markets and small, we bring a wealth of
experience planning and managing the digital transition process,
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markets they serve.
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experience. We have the relationships: architects, contractors, manufactur-
ers. And we have the training systems to get your people up to speed in
a hurry.

So whether you're managing in Mayberry or maneuvering in
Megalopolos, we can make the road to digital transition and integration
straight and smooth. Give us a call before you begin your journey.
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A DivisioNn OF MED1a GENERAL, [NC

5426 Beaumont Center Blvd., Suite 350 * Tampa, Florida 33634
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EchoStar

Operations Center (NOC) was added,
and a large Sports Control Room for
live events was nstalled. By this time
EchoStar was offering some 300 chan-
nels and still growing rapidly.

The Receiver Area utilizes Leitch
Digibus technology for the haseband
A/D conversions for all inbound sig-
nals. Each receiver area cluster has its
own monitoring station, which in-
cludes Leitch 12x1 monitoring switch-
ers, Wohler amplifiers, Ward Beck
mictering systems, Bittree audio and
video patching and Aphex fourchan-
nel audio processing.

In 1998, EchoStar enteredt Phase 1V,
launched its fourth satellite and added
a second building in Cheyenne that
more than doubled operations space
and allowed for further expansion.
IMMAD ECVS partnered with the
Grass Valley Group and added two
GVG 256x256 SDI routers, additional
Leitch Digibus equipment and expand-
ed the growing Supervision and Re-
porting (SAR} monitoring svstem. Sig-
nals from building one were trunked
to building two, and the two main
equipment rooms were interconnect-
ed. In 1999, IMMAD ECVS expanded
the haseband svstems by adding a
1024x1024 GVG router. The delivery
of the Series 7000 routers, which offer
nearly 1.2 million crosspoints, coin-
cided with EchoStars launch of two
new satellites designed to boost its
DBS capacity by 300 more channels.
Located in the Master Equipment
Room (MER-2), the routing system
incorporates 32 GVG 7000 series
frames in 32 Stantron racks, accom-
panied by 32 router output secondary
switchers and 11 racks densely packed
with 1024 GVG 1x9 digital DAs to
teed the inputs of the 32 routers’ frames.
There are tive more racks of patching:
two tor router inputs, one for monitor-
ing and two for signal outputs, all
utilizing ADC High Density Digirtal
patch panels. More than 2 million feet
of cabling was installed, about half of
which was utilized in support of the
router svstem.

The new 7000 Serics systems joined
three other 256x256 Grass Valley rout-
ers already in the EchoStar Uplink
Center, all of which were networked
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via Grass Valley Series 7000 network
control systems. EchoStar also relied
on 18 Profile digital video servers
linked by a Fibre Channel network
and a variety of signal-management
modules, including Grass Valley’s
M3107 for A/D signal conversion and
multiplexing of analog output from
satellite receivers to serial digital vid-

.

mated supervisory system to monitor
and assist even routine operations.
IMMAD ECVS had developed multi-
channel monitoring systems for the
cable industry, and it expanded a
similar system to meet EchoStar’s
needs. The resulting SAR-1I monitoring
system consists of audio/video meoni-
toring circuits, a control computer,

=

The facility’s routing system employs 1024 Grass Valley Group 1x9 digital DAs feeding

32 routing frames.

eo (SDI) with embedded AFS audio.
Additional Leitch Digibus frame syn-
chronizers and noise reducers were
also added to turn-around channel
paths. The commercial insertion equip-
ment was replaced and expanded with
SeaChange servers and switchers, and
more turn-around receivers and Divi-
com encoders were integrated.
Momitoring more than 500 channels
of programming is no easy task and
requires the development ot an auto-
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LED-based under monitor displays
{UMDs) and networked monitoring
PCs and workstations. The sottware
will accept inputs from program mon-
itoring and switching circuits chan-
nels and will log and report status
information on the current operating
state ot some 700 channels. Informa-
tion is passed over a network to PC
workstations for action and logging
and to displays beneath the individual
monitors for status notification. Main
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La to the audience, the clamor to take
advantage of this new technology has begun.
However, the implementation of these technologies
requires an end-to-end understanding of system
architecture. We have acquired this understand-

ing—and we call it DTV Science.

ADC enables you to take full advantage of DTV
Science by providing broadcast products designed
to ensure system integrity. Interfaces can be guar-
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out more by calling 1-800-726-4266, or visit us at

www.adc.com/broadcast.
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Systems Design & Integration

Transmission & Distribution

Transmission lines for DTV

BY DON MARKLEY

he advent of DTV has placed new

demands on broadcasters in all
areas, including the loading on exist-
ing towers. For most stations, adding
a new channel has required the addi-
tion of another antenna and transmis-
sion line complex.

For many VHF stations, there real-
ly is no choice but to add a new
transmission line complex if the
existing antenna is a batwing type
using two phased feed lines. The
exception is stations where the DTV
channel is also VHF and is in the
same band. The reject load port on
the hybrid combiner can be used for
the DTV input, resulting in two
outputs on the same transmission
lines. This approach is acceptable if
the batwing antenna bandwidth is
sufficient to provide a good match
at both channels after careful ad-
justment of the fine matching devic-
es at the antenna. Because the
batwing configuration results in a
fairly broadband system, the sta-
tion stands a relatively good chance

of success, based on measurements
of the system. Obviously, the mea-
surements should be performed well
in advance of the anticipated DTV
sign-on date to avoid significant

one of the NTSC lines in the trans-
mitter building after the hybrid

combiner. The second combiner,
used to separate the two signals at
the tower top, would be placed in

Very good antennas are available for DTV use.
LEESslSaa e . i e e ]

embarrassment if it won’t work on
that 1954-vintage antenna,

Some options

Several manufacturers now make
a dual-band combiner that will
allow a UHF and a VHEF signal to
be combined into a single trans-
mission line. Theoretically, one
of those combiners could be used
on one of the lines feeding a
batwing antenna to combine a UHF
DTV signal with the VHF NTSC
signal. This would require rework-
ing the phasing for the batwing
antenna, which could be done.
The combiner would be placed in

.ll':‘ =
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that line prior to the elbow com-
plex. Then the length of the other
line would have to be increased to
adjust the phase to compensate for
the phase delay caused by the two
combiners. Again, this is theoret-
ical and the problems encountered
might be more trouble than the
savings resulting from not having
to purchase another transmission
hine.

One problem would be the power
rating of the feed lines. Many VHF
NTSC stations have been allocated
high power levels for DTV. Since many
of these older systems use three-inch
coaxial line, the power rating is sim-
ply not sufficient to handle both sig-
nals. In addition, the loss for three-
inch line at UHF frequencies is usually
too high to be acceptable unless the
run is very short; in which case, an
additional line is probably not a prob-
lem. This type of system is probably
only practical in those cases where
DTV power is low and the tower
simply will not support another trans-
mission line. Very good antennas,
which are lightweight and do not have
a high wind load value, are available
for DTV use. The same cannot be said
for transmission lines. If the efficiency
is to be acceptable at UHF frequen-
cies, the line will be large and the
wind load caused by the line may be
the deciding factor.

The use of these combiners can be
very economical in other large sys-
tems. For example, one new facility
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Ahgenieux lenses deliver the sharpness and chromatic performance
" that meet all our technical requirements — and they work well with
everv camera weve tested, said Dana Liman, 'With Angenieux lens
es, we're confident in providing the best image quality and

ergonomics available

Angenieux is taking high definition to the extreme, accarding Lo
Michael Liman. ‘Our broadcast. documentary and feature {ilm clients converting to HDTV recognize
Angenieux’s extensive experience in film optics and insist on using their HD and broadcast lenses.

For more information on Angenicux lenses, call 973-812-3858 -wiwvwangenieux.coni - ¢-mail angenieux@cctus.com
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Securing your future.
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i1s currently under construction
where the NTSC channel is low-
band VHF and the DTV channel is
UHF. Fortunately, the channel com-
bination happened to be one where
the same rransmission line length
was recommended for both chan-
nels. This facility will use a 2000-
foot tower with a top-mounted UHF
antenna and a wrap-around panel
antenna for the VHF channel. A
single six-inch coaxial line is being
installed with the two channels com-
bined in the transmitter building
and divided into separate feeds at
the tower top. For this project, the
loss in the six-inch line is acceptable
and the power handling capacity is
adequate. On the other hand, the
cost savings are very significant.
First, eliminating one six-inch trans-
mission line reduces the tower load-
ing. Even more significant is that
the cost of the project is greatly
reduced. Although the combiners
are expensive, the cost of a 2000-
foot run of six-inch line is much
greater.

Thart particular project was fortu-
nate in that the same line lengths
were usable for both channels. How-
ever, if that was not the case, an
obvious solution exists. Mulriple
manufacturers now offer transmis-
ston lines in varied lengths thar
eliminate the problem of reflections
from flanges and bullets combining
to prohibit the use of any given
channel. As the cost of such lines is

Too many elbows

Another problem has been noticed as
stations utilize multiplexed antennas
for multiple stations. The transmis-
sion lines must be sufficiently broad-
banded to work well on all of the
channels. On simpler systems where
the line only has one elbow at the

right together. It seems to be much
easier to tune elbows if some distance
separates them (preferably the equiv-
alent of ar least several wavelengths,
or 10 to 20 feer). This makes sense
because the elbows are then matched
1o a piece of transmission line on each
side rather than simply to another

Tuning is important in systems used for multiple channels. Placing elbows too close
to each other can increase the complexity of tuning the system.

tower base, this is not an overwhelm-
ing problem. However, some multiple
station systems are at complex instal-
lations or on tall buildings where the
transmission line run can contain nu-
merous elbows. In those instances,
special treatment of the systems is
necessary. First, the elbows all need to
be tuned at the factory for the partic-
ular channels that are anticipated.
Simple off-the-shelf hardware simply

Especially for UHF, the elbows should always be
tuned at the factory and match marked to insure

that they are installed as tuned.
HEaESS, s . - . — - |

not significantly greater, their use
may be advisable in any case, be-
cause no one really knows what
channels may be used at some future
date. That applies to additional sta-
tions that may be located on the
tower in the future as well as to
channel changes that could some-
day occur. Stranger things have hap-
pened, especially as the industry
goes though the channel changes
associated with DTV.

Broadcast Engineering

will not do the job. One current sys-
tem has eight elbows within 100 feet
of the diplexers. To describe such a
system as a “pig” doesn’t do justice to
either the difficulties involved or the
animal. To get the desired results, part
of the system is currently being re-
placed with semiflexible line simply
to elimmate some of the elbows.
When oo many elbows are involved,
broadbanding becomes a problem,
especially if some of the elbows are

June 2000 _ o
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elbow. It seems that the elbows talk to
each other if together, meaning they
may not be actually matched to the
characteristic impedance of the line
but to some artificial impedance cre-
ated in the middle by the matching
process. This is the same problem that
occurs when tuning adapters for test-
ing purposes. The adapters cannot be
connected directly to each other but
must be separated by a length of line
to ensure that the adapters are tuned to
the line rather than to each other.

In designing your transmission line
run, attempt to minimize the number of
elbows nceded. Where possible, space
the elbows some distance apart to re-
duce the difficulty in their tuning. Most
of all, don’t accept off-the-shelf hard-
ware. Especially for UHE, the elbows
should always be tuned at the factory
and march marked to insure that they
are installed as tuned. This will result in
a better system for the station and will
eliminate the problem of all that bad
language from the engineer who tries to
tune your system after installation. B

Don MaI*It’y is president of Markley and
Associates. Peorta. 1L,

Send questions and comments to:
don_markley @intertec.com
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Digital compositing: What you need to know

BY DOUG KELLY

Digiml compositing is the digitally
manipulated integration of at least
two source images to produce a new
image. Driven by lower hardware
prices and significant improvements
in software, digital
comps are becoming
commonplace. Stu-
dios are using com-
positing tools for ev-
erything from virtu-
al-set productions to
simple mic rig remov-
als. You would be
hard pressed to find a
nationally distributed
production that does
not contain at least
one digital comp.
Digital compositing
tools are unlikely to
be the biggest item in
your budget, but their
place in the post-pro-
duction pipeline
means they can have
a disproportionate ef-
tect on your overall
success. It you make good choices in
purchasing and using digital compos-
iting tools, you can dramatically im-
prove your facility’s post-production
capabilities and product quality. If
you make poor choices or misuse the
tools, you may have to choose be-
tween broadcasting low-quality ma-

Digital compositing is the art of

the invisible effect.
s e e e |

terial or subcontracting a compositor
ar the last minute.

Digital compositing is the art of the
invisible effect. The best comp looks
like all the elements were in front of
the camera and were simply filmed in
one shot. Comps can put live actors
into virtual sets, virtual actors into
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real locations, or assemble bits and
pieces of reality to create an impossi-
ble but believable new world. These
abilities are driving the boom in sci-
ence fiction and fantasy productions.

ing is a graphic art form. You’ll get
better results from compositors if you
don’t expect them to fine-tune a diffi-
cult matte extraction with five min-
utes to air.

Advanced digital compositing operations like this hand-rotoscoped
actor removal can accommodate a change in script or fix an error in
principal photography to save the cost of an expensive reshoot.

They also make it easier to salvage
footage and production expenses.

Offline vs. online

With few exceptions, digital com-
positing is an offline process. Vendors
may claim and, in rare cases, even
deliver hardware and software capa-
ble of compositing mul-
tiple image streams in
real time. However,
those are the exceptions
rather thanthe rule. The
increased data rates of
HD make it even more
difficult to build a real-time compos-
iting system. You'll use the available
time, money and talent more effec-
tivelv if you plan for digital compos-
iting as an offline process and accept
the occasional near-real-time comp as
a bonus.

More importantly, digital composit-
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Purchasing decisions

Offline compositing
frees you from the fi-
nancial demands of
near-real-time systems.
Proprietary turnkey-
compositing systems are
the most expensive in
today’s marker, fol-
lowed by software tied
to proprietary acceler-
ation hardware. The
least expensive systems
are software only, de-
signed to take advan-
tage of industry-stan-
dard graphics cards and
multiple CPUs for tast-
er rendering.

The software-only ap-
proach gives you flexi-
bility in designing work-
stations, but it requires you know
more about specitying or building
them. You should avoid any software
that does not support multiple proces-
sors, network rendering or film-reso-
lution images. A number of popular
entry-level programs render through
only one CPU and bog down on HD
images. You should avoid these dead-
end programs.

If you build your own system, you’ll
be responsible for keeping the ma-
chines working. Coordinating the sep-
arate but interdependent upgrade paths
of hardware, driver software, appli-
cation software and operating sys-
tems can become a full-time job. If
you factor that additional work into
the balance sheet, the expensive turn-
key compositing workstations, com-
plete with maintenance contracts, start
looking more cost effective.

Digital compositors are artists.
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Choose the tools they want to work
with. If you choose the wrong tool,
you may have to replace the artists.
Platform wars don’t make a signifi-
cant difference anymore in terms of
features, functionality or price. How-
ever, platform choice does make a
difference in the user interface. If your
artists are used to Macs, buying a
suite of NT comp workstations (or
vice versa) could be a disaster.
Many compositing operations de-
pend on accurate color. If the artists
can’t see it, they can’t work with it.
You must hold monitors, other hard-
ware, and workstation siting and light-
ing to at least the same standards as
other color-correction gear. One

Digital compositing tools are not a
one-time-only purchase;

a subscription.

computer with a tiny, cheap monitor
stuck in a glare-ridden corner of
someone’s office does not qualify as
a digital compositing workstation.
At a minimum, it should have a
large, high-quality computer moni-
tor, a broadcast-quality video mon-
itor, controllable task lighting and
monitor light shields.

Digital compositing tools are not a
one-time-only purchase; it’s more
like a subscription. The publishers
will revise the software, and you
should take advantage of reason-
able upgrades. Budget for it, and
plan for your compositors to have
retraining time with each upgrade.
Many vendors provide resources for
training and troubleshooting, includ-
ing listservs and online archives.
Make sure your compositors have
access to them, and know how to
find them yourself. It’s not a good
sign if the vendor doesn’t provide an
open support forum for users.

Vendor support of third-party de-
velopers can be important. Few soft-
ware publishers can afford enough
programmers tO Support every pos-
sible compositing feature. Instead,
they produce a core program that
can handle the most common tasks,
and leave specialized tasks to third-

70 Broadcast Engineering

party plug-ins.

Brand-new companies are not the
only publishers of digital composit-
ing software. Some vendors of key-
ers and related hardware have made
the transition to digital compositing
by leveraging their technical expe-
rience. If you trust a vendor’s hard-
ware, you should find out if that
vendor also produces digital com-
positing programs or plug-ins.

Basic functions

A handful of basic mathematical
operations are at the core of almost
every comp. Comps are very sensitive
to errors in these operations. The soft-
ware’s internal accuracy should be at
least one
order of
magnitude
better than
the color
depth of the
final deliv-
ery medi-
um. You
should also look for software that
works with floating-point normalized
values (0 to 1) rather than bit depth-
specific values (0 to 255, 0 to 1024, 0
to 64K).

The ability to pull a clean matte is
crucial to many compositing opera-
tions. The program should be able
to produce a clean matte from good
blue screen, green screen, or luma-
key footage, or pull a difference key
with a clean plate. The real test is
how well it deals with an uneven
blue screen, a range of blacks in a
luma key or noise in a difference
key. Can it erode or choke the matte
to make effective spill correction or
handle nonstandard or oddly lit chro-
ma key colors?

The software should convert be-
tween RGB and YUV color spaces. It
should also include gamma, gain,
fade, contrast, brightness, satura-
tion, multiply, divide, histograms,
lookup tables, compress, expand,
clamp and set controls.

Creating titles and other text-based
motion graphics is the bread and but-
ter of many compositors. The quality
of the text, the typefaces available
(TrueType, PostScript, or both), and
the animation and effects you can
apply to the text all make a big differ-

it’s more like
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ence. Changing the size and orienta-
tion of an element is especially crucial
to motion graphics. At minimum, your
software should be able to crop, scale,
resize, pan, rotate, flip, flop, pin, warp
and displace elements.

Basic timing comps can reverse, hold,
drop, duplicate or append existing
frames. Better tools can stretch or com-
press footage by creating new frames
using motion blur and resampling. Im-
age processing filters should include
blur, sharpen, grain, smear, median,
emboss, dilate and erode operations.
The software should also enable you to
create your own filters, to import third-
party plug-ins or both.

Common problems and solutions

Unless all your footage is from locked-
down cameras, you'll need software
with good tracking features and stabi-
lization to remove unwanted camera
motion. Any stabilization software
should also be able to destabilize or
restore the camera motion.

4:2:2 sampling misses half the
available color data. Because many
mattes are based only on color, those
missing data can make the differ-
ence between a clean or a noisy
matte. If you can’t sample at 4:4:4,
you’ll need to process the footage to
simulate the missing data.

If you need comped elements, such
as motion graphics, that you can
key over a live feed, the compositor
can precomp, or render in advance,
all the other elements over a solid
background that is compatible with
your existing keyer.

NTSC-legal color limiting is a com-
mon operation for CGI or film ele-
ments. Low-end programs limit by
boosting the bottom of the signal to
7.5 IRE, wiping out any zero IRE or
super-black areas. If you need super
black to key the comped elements
over another feed, you need tools
that can preserve or restore super
black. [ ]

Doug Kelly is editor of Keyframe Magazine
and a freelance writer and animator. His latest
book, “Digital Compositing In Depth,” pub-
lished by The Coriolis Group (www.coriolis.
com), is quailable through major booksellers.
You can contact him through his website at
www.megalink.net/~dakellyl.
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Together we are stronger.

www.spectrasite.com

Circle (134) on Fres Info Cand
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Pu:k Hits of

- NAB
Ui

By Steve Epstein, technical editor

Broadcast Engineering’s Pick Hits are the longest running and most
prestigious technical awards given at the annual NAB convention.
Started in 1985, the BE Pick Hits are the only awards chosen on site
by named industry experts. Throughout the first few days, our
experts quietly scour the show floor for the best new offerings. On
Wednesday, they meet to determine the winners. The winners are
announced Thursday morning on the show floor and are posted to
www.broadcastengineering.com as part of our NAB coverage.

Unlike other awards, the BE Pick Hit awards are not influenced, or
chosen, by members of the magazine staff. Nor do unnamed judges
who can hide behind a mask of anonymity choose them. Instead, the
Broadcast Engineering Pick Hits are chosen by industry professionals
who face the daily challenge of running a broadcast or professional
video facility. They know the difference between marketing hype and
true solutions to today’s problems.

Congratulations to this year’s winners.

Broadcast Engineering  June 2000
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Pinnacle Targa 3000 Editing System

This desktop ediring anc compos ting solution can process
up to eight layers in real time. It ctfers the choice of creating in
DV, MPEG-2 or true uncorpressed 601. For uncompressed
compositing of more than eight ayers, the Instant Composit-
ing tool accelerates rendering and allows for quick creation of
multilayer images. Each laver suppcrts pushes and slides, sub-
pixel 2D DVE, image zoor and alpha, chroma and luminance
keving. 1/0 video supporr is extensive and includes analog
and digital, component and <on-posite, S-Video, and on-
board DV/1394. On the audio side, you will find balanced
and unbalanced line inputs, AESEBU, SPDIF and TDIL The
Intinite 3D option provides tull planar 31 moves, more
than 40 programmable warp shapes, soft-edge drop shad-
ows as well as particle end pairterly effects.
630-526-1800; tax: 650-526-1601;
www.pinnaclesys.com
Circle (257) on Free Info Card

JVC DVD-RAM Library System

Looking for an easy and economical way to store a few terabytes? The
DVD-RAM system from JVC mav just be the solution vou are looking for.
DV1-RAM media offers 4x the capacity ot a CD and the capability to overwrite in excess
ot 100,000 times per disc. With up to 600 disc capacity, these
modular units support up to six drives. Custom trays for
storing/transporting the media, combined with internal air
filtration systems maintain a clean environment tor increased
data reliability. These libraries
conholdupto 1.56TB, and up to __——
three independent SCSI buses are
used to interface the system to
other devices. A tront-mounted ﬂ
mail slot makes it easy to load
and unload media, and for bulk
load/unloads, the discs are held
ir 50-disc magazines.

973-315-5000; 800-JVC-5825; r <
fax: 973-315-5030; A L= o 3
www.jvc.com/pro {i T—

Circle (267) on Free Info Card .
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nwren LF 982

Leader LF-982 Signal
Level Meter

Leader’s LF-982 is a portable signal level meter
thatcan be used with TV, CATV, FM (46 \MHz to §70MHz)
and satellite signals (950MHz to 2150MHz). The 1.F-982
works with a broad list of worldwide channel assignments
and provides level readings for conventional and digital
broadcasts. It can be used with a variety of analog and
digital modulation schemes including 8VSB, OFDM, QAM
-16,-32,-64,and -256, QPSK, 8PSK and BPSK. Itcan store
up to 200 measurement setups as well as 200 data sets. For
monitoring, there is a built-in speaker and an audio line
output as well as a video output. A basic spectrum display
provides verification of reception conditions. For sarellite
work, there is a C/N measurement and a DC output
provides for LNB power/control.

516-231-6900; 800-645-5104; fax: 516-231-5295;
www.leaderusa.com
Circle (260) on Free Info Card

' Telestream ClipExpress Video

" Delivery System

ClipExpress is an easy-to-use Internet-based media delivery system for
transporting video/audio/timecode over data networks. It is designed for
business users and content creators, offering selectable compression ranges
from MPEG-1 ar 128kb/s to MPEG-2 (MP@ML or 4:2:2P@ML) at 8Mbv/s.
Audio compression is MPEG Layer-2. Video/audio I[/Os simplify acquisition
from and recording to a variety of tape formats. A built-in standards
conversion allows you to adapt your footage to worldwide stan-
dards; simplifying playback across the giobe. Store and forward
technology allows user selection of video quality, independent of
the nerwork connection. Internal storage is on a 10.2GB hard
drive, and there is room for a second hard drive if additional
storage is needed. Network connections include a 10/100Mb/s

Ethernet connection as well as full or half-duplex TCP/IP.
530-470-1300; 877-CLPMAIL; fax: 530-470-

1301;www.telestream.ner
Circle (264) on Free Info Card
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TeraNex Xanthus All
+  Format Converter

Xanthus enables conversion between analog,
digital, NTSC, PAL and HD. The PixelComp motion-
compensated deinterlacing preserves the full resolution of
interlaced materials. Powerful enough to process HD
images on a pixel-by-pixel basis, the Xanthus line is easily
upgradeable to support new technologies. Due to the
differing color primaries and luma equations of the various
standards, gamma correction is removed first and then
reapplied after the matrix transformation, providing accu-
rate color conversions. Thirty-two-point interpolation
preserves the «etail of the input images while removing
any alias components. For film-related work, the 3:2
pulldown can be easily inserted or detected and re-
moved. Other features include scene detection, aspect
ratio control and detail enhancement. A remote control
interface and internal test pattern generator simplify
installation and operation.

407-517-1086; fax: 407-517-1101; www.teranex.com
Circle (258) on Free Info Card
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Miranda VTR-100 A/D
Audio/Video 1/O0 Converter

The VIR-100 converts an analog VI Rs signals tor use
n a digital environment. Providing both input and output signal
conversion, the VTR-100 mounts behind the VTR, eliminating
he need for extra rack space. Signal conversions include CAV 1o/
rom scrial 4:2:2, analog audio to/from AES and embedding/de-
embedding of audio signals within the video bitstream. TBC remote control is also provided
‘hrough the VTR-100, and hue control and output timing control are part ot the video output
conversion process. As part of the audio conversion, channel swapping capabilities are included. Video can be
-onverted to/from Betacam or M1l standards, both with and without setup. The video conversion to analog is done using
ix over-sampling (54MHz) at 10 bits. The conversion from analog is 10-hit and 2x over-sampled (27MHz).
514-333-1772; fax: 514-333-9828; www.miranda.com
Circie (266} on Free Info Card

Ross Synergy 1
Digital Production Switcher

The 16-put, single MLE version of Synergy Scries switcher
features aspectizers for simultaneous 4:3 and 16:9 production, a 2D
DVE and an Ultimatee Lnsider. Like most switchers, the clectronics
are divided into two frames, a rackmount frame and a control panel.
Unlike most switchers, vou can buy this one without the control panel
and connect it to a Grass Valley 100/110, saving you considerable
money as well as reducing operator-traiming time. Among the Synergy
I’s other features are a 100-event memory, enhanced key border, 10 aux buses

and a preview overlay. The preview overlav provides an on-screen menu for easy setup ot switcher features,
A third kever and control software allow the integration of an external DVE for switcher transitions.

613-652-4886; fax: 613-652-44235; www.rossvideo.com
Circle (268) on Free Info Card

Xl Doty

Dolby Surround Encoder

Dolby DP563 Surround Encoder

The DP363 can be used to encode multichannel program material for Dolby Surround release. Featuring a digital
implementation of the industry-standard SEU4 Dolby Surround encoder, the DP563 combines discrete left, center, right and
surround inpurs into the matrix-encoded two-channel Surround format (Lt/Re). It can also be used to pre-mix 5.1 channel
material to the four channels required for Dolby Surround matrix encoding. Individual input level trims are provided for the
center, surround, and low-frequency etfects (ILFE) channels. LFE-channel processing includes a switchable limiter and a low-
pass filter. Among the DP363%s other teatures are a calibration mode, test-tone generator, reterence clock input, output limiter
and variable coding delay (ticld/trame/ms). A tront-panel LCD shows status parameters and can be used for system serup.

413-558-0200: 800-33-DOIL.BY; fax: 415-863-1373; www.dolby.com
Circle {269) on Free Info Card

June 2000 Broadcast Engineering 77

www.americanradiohistorv.com


www.americanradiohistory.com

Panasonic AJ-HD3700
D-5 Multi-format
Mastering Recorder

Panasonic’s AJ-HD3700 plavs back existing 525-line D-§
{including pre-read) or D-5HD cassettes and records 10-bit
uncompressed 480/60i SD video as well as 1080/24p, 1080/
601, 1080/50i, 1035/601 and 720/60p HD material. Record
tintes {including metadata) are up to 124 minutes in 1080/60i,
720/60p and 480/59.94; 149 minutes in 1080/50: and 1080/

25p; and 155 minutes in 1080/24p. It can slew between 24- and 25Hz frame rates and offers

eight digital audio channels with support for 5.1 channel surround sound plus stereo. Variable speed slow motion from
-1 to +2 is standard, and options include an SDTI intertace and an internal video tormart ¢onverter. The optional HD
format converter can convert between 720 and 1080 line HD signals and downconvert ro 480/60i, 480/60p or 576/30i.

323-436-3500; 800-528-8601; fax:

323-436-3660; www.panasonic.com/broadcast

Circle (261) on Free Info Card

ADC ENVOY 7256 Router

The ENVOY employs time domain multiplexing (TDM),
which provides single channel routing from within the AES channel
pairs. The TDN architecture allows individual mono channels to be
swapped trom any input pair to any output pair, regarcless of
matrix size, and provides tor simple linear expansion to multiple
frames. It is available in synchronous, asynchronous and timecode
contigurations, and controllable by the ENVY and other major
control systems. This wide bandwidth system is expandable ro
[024x1024 without input distribution amplifiers (sync only) and is
designed tor zero bit error rates even when signals pass through the
matrix multiple times. VO backplanes are available with either
750 BNGs or 1104 Phoenix twisted pair terminal block connec-
tors. Options include redundant power supplies and control
modules.

530-265-1000; 800-719-1900; fax: 530-265-1010; www.adc.com
Circle (251} on Free Info Card

Sony DMX-R100 Digital
Audio Mixer

The DMX-R100 is a 48-channel mixer with 25 motorized
faders, a sophisticated LCD touchscreen control system and machine
control. It offers 24-bit audio quality and operates at 44.1kHz,
48kHz and 96kHz sample rates. It comes standa-d with 24 analog
inputs, eight aux returns, stereo program out, aux sends and moni-
toring outputs. An internal audio routing matrix provides crosspoint
switching for virtually every input and output, avoiding the need for
an external patch bay. Because of the DMX-R100 architecture,
handling surround sound is easy. Six of the monitor buses are used
to generate the 5.1 mix and panning is accomplished via the
touchscreen. The control room monitor system has six outputs,

making 1t easy to monitor the surround mix without sacrificing vther outputs or needing an external monitor switcher.

800-686-SONY; fax: 201-930-4752; www.sonv.com/professional

Circle (263) on Free Info Card
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.. Extron P/2 DA1 RGB Video Line Driver

If you have ever had to drive a projector in one =oom with
a computer down the hall, vou know that computer video signals
don’t travel very far on tvpical VGA cables. This miniarure, single-
input, single-buffered output driver can be used to drive a high
resolution computer-video signal up to 250ft through high
quality cable. The P/2 DA provides amplitication and peak-
ing as well as restoring the low-level sync voltages
found on many laprops to normal TTI. levels. With
a 300N Hz bandwidth, it works with VGA, SVGA.
XGA and SXGA graphics cards, monitors and pro-
jectors. Because it is housed in an adapter-sized
enclosure, the P/2 DAl can be connected directly to
alaptop or computeroutput. A three-position switch
provides user-selectable gain/peaking.
714-491-1500; 800-633-9876; fax: 714-491-1517,
WWw.extron.com
Circle (270) on Free Info Card

" Sony MSW-M2000 MPEG
IMX Recorder

The latest VTR trom Sonv can record MPEG-2 4:2:2P@MI ar
up to 50Mb/s. The MSW-N2000 is one of three models in the
IMX family thar support the SDTI-CP intertace. [n addition to
recording and plavback ot the INX format, the M2000 can play
back Digital Betacam, BetacamSX, and analog Betacam(SP).
For IMX recordings, maximum record time 1s 184 minutes from
analog video, SDI or SDTI mputs. Features include trame-
accurate insert and assemble editing of the I-frame recordings,
and the four digital audio channels are selectable at either 16 or
24 hits, with sampling at 48kHz. Because it can input/output
MPEG clementary streams over SDTIL, direct transfers ¢of the
MPEG bitstream can be done easily with nonlinear editors and
servers. Remote control includes RS-232, -422 and parallel
connections.

800-686-SONY; fax: 201-930-4752; www.sony.com./
professional
Circle (256) on Free Info Card
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Miranda MDC-800 Moni-
toring Downconverter for
HDCAM

If you are shooting HD with an HDW-700A, and you need
a cost effective way to monitor what you are shooting, the
MDC-800 may be just what vou are looking tor. This
miniature downconverter can be side-mounted on an HDW-
700A and take its power directly from the camera battery.
The MDC-800 converts the camera’s ) component ana-
log outputs to NTSC or PAL, making them viewable on
standard field monitors (both composite and luminance
outpurs are provided). It features looping inputs and sup-

VE

Pinnacle CineWave Edit-
ing and Effects System

Based on the TARGA Cine engine, CineWave is an editing
and eftects solution for the Apple G4. It can provide true
uncompressed quahity and supports every major video
tormat, including S, HD or both. The Cine engine is 64-
bit single-slot PCI card with rwo Pinnacle DigitalTether
ports. The ports allow for easy attachment of a family of
analog and/or digitz| VO breakout boxes. Both ports can be
used in parallel to cannect two breakout boxes and output
SD and HD simultaneously. Software bundled with Cine-
Wave includes Con.motion Pro, a compositing and effects
package, Apple’s Final Cut Pro for editing and Hollvywood
FX Bronze for creating 3D transitions and effects. IEEE
1394 is supported, as are selectable aspect ratios (16:9 or
+:3).

650-526-1600; fax: 650-526-1601;
www.pinnaclesys.com

Circle {262) on Free Info Card

ports 1080i, 1080p/24(sk), 10351 and 720p. A built-in
aspect ratio converter makes 16:9 pictures viewable on 4:3
monitors and a graticule generator (16:9 and 4:3) provides
sate action markers. Power consumption is only 4W for this
eight-bit downconverter, which can run on anything from

12VDC 1o 24VDC.

514-333-1772; fax: 514-333-9828; www.miranda.com
Circle {255) on Free Info Card

Sencore AT986 8VSB RF Signal
Analyzer

This portable signal analyzer is designed to provide operators with real-time
monitoring of the ATSC 8VSB signals. It works across the VHF/UHF bands and
those used for CATV. The AT986 runs on batteries or AC and has a RF system
view for quick verification of parameters, including channel level, pilot level
and a RF spectral display. A comprehensive view of modulation parameters
includes MER and EVM. Equalizer loading is displayed as part of the
multpath view, as are equalizer tap values. A demodulated parallel
transport stream output allows the data stream to be ported to another
device for turther analysis and storage. User-configurable error checking
and data logging provides an extra level of assurance that vour DTV system
1S operating properly.

605-339-0100; 800-SENCORE; fax: 605-339-0317; www.sencore.com
Circle {254) on Free info Card
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Wohler E MON-1 Dolby E Monitor

For those implementing Dolby E or Dolby Digital, Wohler has come up with just what you need to keep
tabs on those signals. The E NMION-1 can output or display audio from both types of Dolby streams. It features
self-powered speakers and eight high-resolution LED level meters that provide accurate monitoring both aurally and
visually. An audio selection system provides operators with the means to select and monitor specific channels from
within the Dolby data stream. Both 7502 and 110€2 inputs are included for each of the two Dolby E sources, with loop-
throughs for one source. A LCD screen provides status, as do individual LEDs above each channel. A data port allows

for software downloads, and analog audio outputs allow for additional monitoring capabilities.

650-589-5676; 888-5 WOHLER; fax: 650-589-1355; www.wohler.com
Circle {259) on Free Info Card

Sony BVE-700 Edit Controller

It vou are looking for a quick wav to get into HD editing and
production, the BVE-700 mav be just what vou need. Itis designed
tor HD production and includes two jog/shuttle dials for VIR/DDR
control. Multiple machines (three playe-s and one recorder) can casily be
controlied with the BE-700% ergonomic control panel, which also sup-
ports pre-read. For expanded capabilities, remote control is provided for
a SD switcher {R5-422A) and audio mixer (RS-422A or ESAM). An
optional plug-in HD video switcher provides a cost-effective way of
performing A/B roll effects in either 59.941/50i or 24p. The switcher has
five inputs, three outputs and includes cuts, dissolves, wipes and mosaics
as well as keys {including an external key input).

800-686-SONY; fax: 201-930-4752; www.sony.com/professional
Circle {265) on Free Info Card
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Mil‘al‘lda KaleidO'Gc U | .u::m “vioto”
Visual Monitoring Quality | ; I;’T“m:;

Control Solution

The new Kaleido-QC combines the features of the original Ka- — —
leido display system with new Web-based device management and | '_ o ‘. 1 I\ I
control software. It can display up to 16 analog video, digital video » f | ﬁ I
and/or computer signals, allowing it to replace suites of dedicated || Sl
control panels and monitoring equipment with a single computer '
workstation, or a rack-mounted, touchscreen display. Each win-
dow within the display can be configured for 4:3 or 16:9 and be
independently sized and positioned. In addition, each window can
mclude dual tally displays and a source identification. Up to 16 stereo audio signals can be displayed using on-screen level
meters. On-screen alarms as well as GPlIs can be used to alert operators of problems. A timecode input provides timing
information for up to 16 on-screen clocks, each with a configurable offset.

514-333-1772; fax 514-333-9828; www.miranda.com
Circle (252) on Free Info Card

Omneon Video Area Network

Based on IEEE 1394, Omneon’s Video Area Network offers
data-type independence with the ability to store HD, HDCAM, DV,
DVCPRO 50, MPEG-2, uncompressed 601 and streaming files. IEEE
1394 provides for the transport of both isochronous {audio and video)
and asynchronous {control) data simultaneously. Several modular
components are used to build typical networks. Director and Store
manage data storage, while MediaPort handles the connection and
interface to non-1394 devices that need to be connected to the network.
Switch is an IEEE packet switch that manages data transport on the
1394 nerwork as well as providing an interface to Gigabit Ethernet
networks. This allows the interconnection of multiple Video Area
Networks using standard Internet protocols, or the delivery of asynchronous streanming video directly to the Internet.

408-558-2101; fax: 408-558-2199; www.cmneon.com
Circle {253) on Free info Card

RULES

NAB Pick Hits judges operate anonymously and independently. Each year they look for new products that
meet the following criteria:

* Products must be new and not shown at a previous NAB Convention. In some cases,
distinguishing a new product from a modified older one is difficult. For Pick Hits purposes, a new product
is one with a new model number or designation.

* Products must have some positive impact on the intended user’s everyday work. Judges search
for equipment that will be used on a regular basis. Products should provide new solutions to common
problems.

* Products must offer substantialimprovement over previous technology. Unique circuit architecture
need not be involved, but some new approach or application should appear in the product’s design.

* The prices of the products must be within reach of their intended users. The judges seek products
appropriate to a wide range of facilities.

* The products must be available for purchase within calendar year 2000. Equipment must be displayed
on the NAB show floor and currently (or imminently) in production. Judges take the exhibitor's word on
availability dates. Products demonstrated in private showings off the general show floor do not qualify.
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Marcus Weise

JUDGES

Stephen Damas

Technicat Design Supervisor
WGBH

Boston, MA

Greg Doyle

President

Doyle Technology Consultants
Redmond, WA

Aram Friedman

Greg Doyle

Director of Engineering, Digital Dome and Broadcast Systems

American Museum of Natural History
New York, NY

Mike Grover

Chief Engineer

KJZZ-TV/Larry H. Miller Communications
Salt Lake City, UT

Phil Hejtmanek

Director of Engineering Newsweb Broadcas