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

withONE FINGER!

The TV-1000 Live Television Audio Censole
from WHEATSTONE CORPORATION.

§§:i With 5.1 + 2 Surround Sound.
\/\/‘ ] 6 Q tfto‘ ] 8 U 6@ Inﬂs!rialDrive,_N_ew_Bgﬂ !\Iorth Caroiina 28562_
tel 252-638-7000/fax 262-637- 1286 / sales @ wheatstone.com
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Bubblewrap, no challenge.

Taking advantage of the technology
iInside, 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 iatest 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 . , 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. GV B N ) 2 g

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

1-800-4-HARRIS ext.3042 = www.harris.com wms
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THE ROSWELL SYSTEM
IS MAKING IMPRESSIONS

IN UNEXPECTED PLACES.
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ROSWELL FACILITY MANAGEMENT SYSTEM

e

Content Management & Delivery in an Internet World
How many impressions

can you create for your

advertisers? Countless more when you use the
Roswell Facility Management Sysiem from
Odetics. Whether your business plans call for
multi-casting, data-casting or web -casting,
Roswell easily plugs into your existing facility and
immediately offers you the scalability required o
meet the digital demands of a changing business,
Leveraging the latest systems technology and
Odetics’ proven asset management expertise,
Roswell is ready now for prime time. Contact us
for a demonstration of Roswell and discover

how affordable the digital future can be. We're

sure it will make a lasting impression on you.

Wired for the future

www.odetics.com/broadcast Phone: 714-774-2200

NAB BOOTH #L9341
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Today 1it'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.

Introducing the AJ-D910WA DVCPROSO camcorder -- the
new standard for ENG/EFP acquisition. Featuring
both 4:3 and 16:9 widescreen, the AJ-DS1OWA
offers both economical 25 Mbps DVCPRO and

studio quality 50 Mbps 4:2:2 DVCPRO5O recording

-

in a single camcorder. The new AJ-DS10WA enables a complete 50 Mbps [-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 1-800-528-8601 or visit

9 . 3 L
our web site at panasonic.com/openminds. Pa n as onl c

The AJ-DS1OWA. because you never get a . .
N 2 Open systems. Open minds.
second chance tomake a first COMPression. wiww panasanic . com/openminds
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Systems Design & Integration

SYSTEMS DESIGN SHOWCASE
64 News network served new video playback solution

72 KVBC-TV
80 Sony's RIBs:Rack in a box

TRANSMISSION & DISTRIBUTION
88 STLs:The ignored system

PRODUCTION CLIPS
62 A tale of the tape

New Products & Reviews

APPLIED TECHNOLOGY
176 The digital benefits of solid state transmitters
182 Ampex DST Video Server Archival Storage
186 Logic Innovation’s MM-1000 MPEG monitor

TECHNOLOGY IN TRANSITION
190 Audio consoles for broadcast
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194 Business highlights from broadcast and production
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ON THE COVER: Shown on the cover is the master control room |
monitor wall of the DISH Network, which provides 500 channels of
digital programming. The “wall” contains 1020 monitors, each tied
to an individual satellite receiver tuned to one of the six EchoStar
| sateilites. Photo courtesy., IMMAD ECVS, Boonton, NJ. J

FREEZE FRAME

A look at the technology that shaped this industry.

WEBSITE DIRECTORY

At the 1976 NAB conventions, 1"

www.broadcastengineering.com helical VTRs were just becoming
known. Al the show Ampex
Feature Articles Reader Resources demonstrated for the first time on it
« Editorial calendar helical VPR-1, a key feature, which
Departments * Article archives allowed freezeframe and slow-
motion playback. This technology
Contact the Editors was a key factor in helping set the
NBW. Products & stage for the demise of the guad
Reviews Questions? Contact: formal. What was that technology? A
- Jim Saladin bonus will be given to the person
Classifieds/Jobs fim_saladin@inlertec.com who can name the four companies

who were demonstrating helical

VTRSs at that show. entries received by May 30 will be eligible for
one of the new Broadcas! Engineering T-shirts. Send your entry 10
brad_dick@intertec.com.

. 913/967-1905 fax
Marketing/

Advertising
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Running digital and analog can be tough.

Good thing there’s geeks like us.

Sure, some broadcasters call us industry geeks. Others call us industry experts. But
it's all the same lo us. Because when it comes to the chaos of adding digital while
maintaining a profitable analog operation, we're the geeks you need. Harris is the
most experienced, most reliable choice for analog and digital operation. We've
delivered more DTV transmitters, encoders and support equipment than any of our
competitors, with expertise that has built a reputation for reliability.
A reputation that carries over to our systems integration work, whether you're adding
DTV capabilities or building from the ground up. So when analog and digital collide,

call us. Because whether we're experts or geeks, we're still Harris. And we can help.

1-800-4-HARRIS ext.3032 » www.harris.com/communications
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next level solutions
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Working together for
community towers

A reader's recent comment on his inability to get a community tower project off the ground
started me thinking. Why is it that most broadcasters demand that they own their own
towers?

After a few calls to some broadcasters, the answers were pretty much as [ expected. Some stations
are suspicious of any cooperative arrangements with competitors, Most stations have always
owned their towers. The very idea of sharing space on a tower you don't own along with your
competition is somehow uncomfortable for many station engineers and managers. However, with

DTV there are several good reasons to do so.

10

The first is cost. It’s cheaper to build one stick and share the cost
among several stations than it is for everyone to build their own
tower and go it alone. The second reason to consider a commu-
nity tower also involves money, but more than that, it involves
politics.

Local governments have buildings full of lawyers and code
enforcers, all just waiting to take you to court or prevent you
from moving one shovel of dirt for a new tower. If that’s not
enough to scare you, don't forget nice old Mrs. Smith, who has
lived on that perfect site for 50 years. There will be some that
claim you want to irradiate her and her cats, probably causing
cancer and who knows what else with your TV tower. Are you
sure you want to face those obstacles alone?

Let's consider the viewer. A friend in California wanted to
buy an HDTV set. However, he wasn't going to part with
that significant chunk of cash until he could be assured that
he could get off-air reception. To help answer the reception
question, | checked out his location with the CEA's antennaweb.org website. The results
Were not encouraging.

The CEA website predicted that he would need a large antenna complete with a preamplifier.
Even worse, because the stations were spaced more than 180 degrees around his location, he
needs a rotor! A rotating receive antenna to get DTV signals. Can you spell dinosaur? Does
any Broadcast Engineering reader really expect someone to plunk down $4000-$9000 for an
HDTV set and then be willing to rotate the antenna every time he changes channels? That’s
simply not going to happen.

We all win with community antenna projects. We reduce the number of towers — a trend both
the FAA and the city governments like. We reduce construction and maintenance costs, which
stations like. Finally, we place our DTV signals all in one general direction, which consumers will
like. Everybody wins. lsn't that the goal?

Brad Dick, editor

Send comments to:
direct: brad_dick@intertec.com
website: www.broadcastengineering.com

Broadcast Engineering April 2000
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Solving the Digital Puzzle

Your Complete Monitor Wall in a Single Display

4.3/ 16:3 aspect ratio Analog / Dignal / Computer Inputs > User Defined Layouls Compact / Light / Low power

| a-l ' i

*

Virtualwnitor Wall Prdées§0r'
l : - ” e 1, . -t

§ pue Joubis ap 1seapeaiq Aq papicud [onuo] MRS OG N

w00 Buauwod mma} Bwafing “uolbuman {130) ) 6

Miranda Technologles Inc.. Tel.: 1.514.333.1772, ussales@miranda.com, Miranda Europe S A eurosales@miranda.com Miranda Asla KK: aslasales@miranda.com, Miranda China® aslasales@miranda com
www.miranda.com
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Reader Feedback

Hollywood cheats movie
goers

Dear Larry,

I tound your article quite interesting
and you hit on a number of points we
all need to become more aware of. |
wonder, though, if there is not one
more dimension to the actual achiev-
able resolution in a tilm system.

You start off using 35mm film as
a benchmark and state that the
tilm, has a resolution which is about
twice horizontally and twice verti-
cally the two megapixel resolution
ot 1920x1080. You note thar some
in the film industry claim only 2K
resolution {about two megapixels)
for 35mm film. CBS, in a study a
couple of years ago, seemed to
come to the same conclusion. That
indicates a ditference of opinion
between the film manufacturer,
Kodak, and users over the resolu-
tion capability.

What about the limitations in the
optics? Will camera and projector
lenses tend lower resolution? [f the
film has a resolution capability an
order higher than the optical sys-
tems will support, that would not

12

Broadcast Engineering

be a bad thing, as it would render
invisible minor grain impertections
in the film while still achieving the
desired result.

Kari Brack
Broapcast TECHNOLOGY INSTRUCTOR
HARRIS BROADCAST SYSTEMS

Karl:

There is no simple answer. We use
3Smm filmr as the benchmark for dig-
ital cinerna. Native fibn resolution is
not dependent uppon characteristics of
the fibn camera lens nor the theatre
projection lens, nor does it include the
losses encountered 1when making an
interpositive dupe negative and re-
lease print.

The film grains in modern niotion
picture film average around 3.5 mi-
crons. The 3.5-micron film grains
are about 0.0001377 inches in size.
If each film grain just touched each
other you would have about an av-
erage of 5,987 film grains across a
full aperture of 0.980 inches
(24.89mm), We know that the filin
grains in the three-emulsion process
are randomly spread and as more
light photons arrive, more of these
silver balide film grains are going
to become exposed. The exposed
film grains are then developed and
replaced with the appropriate dves
during processing and dve clouds
are formed where their density is
proportional to the number of pho-
tons that strike the silver halide
grains. If you photograph a chart
made up of bigh contrast black and
white lines, the theoretical naxi-
mum number of line pairs (black
and white lines) that the filn nega-
tive can resolve then is somewbhere
around 190 line pairs per millime-
ter (Ipfmm). Experience and pub-
lished dociomentation show that the
film wnegative does resolve better
than 85Iphum. In other words, using
83lp/nim, the filni negative can easily
resolve more than 2000 horizontal

April 2000
www americanradiohistorv com

lines in a “full aperture™ filnt camera.

It order to scan a filim of that resolu-
tion, the scanmer must be capable of
least 3000 samples of that image. The
mmber of samiples will be tied to the
actual distance across the image and
will bave a spatial sampling rate
measured in cveles per picture width
or cvcles per picture height (c/ph). For
a 16:9 (1.78:1) aspect ratio then you
would have to have a sample grid of
about 3000x 1687 pixels to equal the
resolution of 33mm motion pictire
film. That's a lot more than the tiwo
megapixels used for HDTV with its
1920x1080 sample grid.

Kodak claims that film resolution is
equivalent to 4096 pixels, which is
triee if you weasure from sprocket hole
to sprocket hole across the fibm. How-
ever, the image does not go from
sprocket hole to sprocket hole. It is
slightly narrower to allow for a sound
track. Most release prints are shoun
with apertures of only 0.825 inches
(20.96n1mn) across. This is called Acad-
enty Aperture. Assuming no loss from
making a print, this results i an
image with a resolution of only 3562
x 2000. Notice that the 2000 is c/ph.
This is where the often-quoted figure
of 2000 lines comes from.

The CBS tests you mentioned tried to
equate release print resolution and cante
up with similar data. It also included
the losses from the printing, MTF of the
projection system and included both
lenses and the projector weave.

The optics definitely 1will lower the
resolution of the image as will the
printing of the IP dupe negative and
release print. The goal for digital
cinewna shouldn’t be to reproduce what
the theater patron now sees from a
release proat, but to show an image
similar to what the producer and di-
rector see when viewing and approv-
ing the answer print in the lab.

Thanks for your inguiry.

LARRY BLOOMFIELD
NFEWS TECHNICAL EDITOR
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ANNOUNCING THE
STATE-OF-THE-FUTURE

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

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

v;T_lE_R_ NAN

COMMUNICATIONS

USA: TEL+1 858 587-0252 - FAX +1 858 587-0257
UK: TEL+011-44-1420-544-200 - FAX +011-44-1420-88999
info@tiernan.com www.tiernan.com

Visit us at NAB 2000 Booths S4162 (Sands) and 0D206
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USE'EM. DON'T LOSE "EM.

INTRODUCING MEDIA BROWSE 2000

The journalists' video browser with teeth.

Feeds, raw footage, field coverage - the media never stops flowing in. In the race to
get news to air, you can't afford to waste time searching for just the right footage,

waiting for feeds to finish, or dubbing and passing around tapes.

And now you don't have to. Media Browse 2000 is the Avstar media manager that
lets you instantly capture or schedule the recording of incoming material. Editors,

journalists and writers can browse MPEG-1 video and make frame-accurate, cuts-only

edits at their desktops - all using the same footage. Metadata searching makes it
easy to find clips. Edited pieces can be viewed at low-res before going to air.

Auto-conforming on high-res systems gets you to air faster.

Open, modular, reliable and easy to use, the Avstar Media Browse 2000

makes sure you're never left talking about the clip that got away.

For more information, call us in the US at 1-608-274-8686 or in

Europe at +44 1256 814300, or visit us at www.avstarnews.com.

See us at NAB (in the Grass Valley Group Booth L11018 next to Avid).

AVSTAR MAKING NEWS

. L Circle (109) on Free Info Card
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Beyond the Headlines

Cable-broadcast compatibility — an oxymoron?

BY LARRY BLOOMFIELD

s if the migration from analog to

digital by this country's televi-
sion broadcasters hasn't been plagued
with enough problems, the cable in-
dustry done their part to support this
process either. With a July I, 2000
deadline facing the cable industry to
settle on a standard for interfacing
their services with digital television in
all of its various scan rates, frame
rates and definitions. Federal Com-
munications Commission (FCC) Chair-
man William E. Kennard, seized the
moment during his address to this
January's Consumer Electronics Show
in Las Vegas to warn the cable indus-
try and CEA that time was running out
to resolve some important technical
issues.

Kennard said, “*In January, [ urged
the industries to accelerate and com-
plete negotiations to resolve four ma-
jor issues that were delaying digital
television sets that connect directly to
the cable system, and, therefore, the
transition to digital TV.” According to

FRAME GRAB

Kennard, those issue that posed the
most formidable obstacles are a lack
of technical standards for direct con-
nection of digital TV receivers to
digital cable television systems; a lack

Like the first time, this
agreement is just as

notable for what it doesn’t
include as for what it does.

of agreement on how to provide tun-
ing and program schedule informa-
tion to support on-screen program
guides for consumers; a lack of agree-
ment on the labeling of TV sets with-
out two-way digital connections to
other consumer electronic devices; and
a lack of agreement on licensing terms
for copy protection technology. Re-
cently the chairman was quick to take

A look at the issues driving today’s technology.

Streaming video is hot.
Experts predict up to 200% growth in video over the Intemet.

Growth 1999-2000

200%

16

Broadcast Engineering

Percent Total

Music-Video

Medical
Info

! Entertainment/
Internet TV

Movies

Track
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credit for the resolution of two of these
issues.

In late February, the cable industry
claimed it and receiver manufacturers
had resolved some of the key issues
regarding the interconnection
of set-top boxes and displays.

Cablel.abs is a technical clear-
inghouse for cable television
system operators and does re-
search and development. Ca-
blel.abs is the keeper of the
“OpenCable™ process that is
intended to be the fast-track
initiative to attain interopera-
ble digital set-top boxes and
other advanced digital devices manu-
factured by multiple vendors.

Cablel.abs stated, “OpenCable spec-
ifications with these amendments now
provide a complete technical blue-
print for construction of compatible
digital television receivers. Receivers
meeting these guidelines will be in-
teroperable with cable systems
throughout North America.”

Robert Sachs, president of NCTA,
said, “This is good news for cable
customers contemplating a purchase
of a digital television receiver. This
voluntary solution makes unnecessary
government involvement in setting
compatibility standards for the dy-
namic digital TV marketplace.” Gary
Shapiro, president of the CEA, sces
this as, “vet another giant step for-
ward in the transition to DTV.” Both
Shapiro and Sachs praised Kennard
and the FCC for expediting industry
resolution of these issues and contrib-
uting greatly to the success of the joint
CEA/NCTA discussions.

These agreements mark an impor-
tant milestone in the U.S. transition
to digital television. They detail the
technical requirements that permit
the direct connection of digital televi-
sion receivers to cable television sys-
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FIRST CHOICE
FOR EVERY VOICE

You've spent vears pertecting your
voice with just the right artculaton and

tmbre to get you into broadeast. You need a microphone

that faichtully delivers that sound to vour audience. That's
ENG 618 why broadeasters evervwhere choose the Electro-Voice
RE20 and RE27N/D), Their wide-band response and
Variable-D® design delivers an outstandingly clear
pertormance every tinie. Variable-D? eliminates the
up-close “proximiry ettect™ bass boost that makes other
directional microphones sound “muddy.”

Why not check out EV's entire family of problem-

solving broadeast microphones. Every one guaranteed
635A RES0/B REZIND  REZO RE16 unconditionally against maltunction from even aceidental
GBS&A/B HESO%/D-B abuse. for two vears trom the date of purchase. The tirst
choice of protessionals. ..

EVERY TIME,. EVERYWHERE.

800-667-3968

www.electrovoice.com

EVERYWHERE
4'.] @'Telex Conumunications. e,
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tems, specifying the signal levels and
quality as well as video formats.
They also provide for the carriage of
Program and System Information
Protocol (PSIP) data on cable systems
to support on-screen guide functions
in digital receivers. Subject to certain
conditions, PSIP data enables fea-
tures such as on-screen program
guides, virtual channel rables, pro-
gram name and description (for a
minimum 12-hour period) and con-
tent advisory information.

Chairman Kennard praised CEA and
NCTA and said the industry agree-
ment on digital TV technical stan-
dards “will jump-start the digital rev-
olution for television”™ while permit-
ting “the benefits of digital program-
ming on their digital TV sets from
both over-the-air broadcast stations
and cable systems.” Kennard attribut-
ed the issues that were “holding up
DTV set production” were a lack of
agreement on the direct connection
technical standards and the program
guide issues.

“Taking into account the lead-time
required for TV set manufacturing,”
Kennard added, “this will allow con-
sumers to buy digital cable-ready sets
by Christmas-time next year.”

Kennard said, “l stated that if the
industry could not reach agreement,
I would recommend that the Com-
mission write rules to protect the
public and speed the digital TV tran-
sition.” Proposed rules on FCC-im-
posed compatibility were pending
before the FCC when the joint an-
nouncements were made. Kennard

BE'S NAB
ONLINE
DAILY

Don’t miss Broadcast
Engineering’'s com- I
plete, up-to-the-minute
coverage of NAB. Go to
WWW._BROADCASTENGINEERING.COM
for the latest show
news, products and
tips.
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concluded, *I will recommend to my
fellow Commissioners that proposed
rules on the technical standards and
program guide issues be removed
from consideration but that we con-
tinue to review proposed rules on the
two remaining issues.”

Stalling tactics

This is the second time the CEA and
NCTA have made such an announce-
ment and like the first time, this agree-
ment is just as notable for what it
doesn’t include as for what it does, It
isn’t difficult to understand why there
are those who view this as nothing
more than a ploy to keep the FCC out
of the mix. It’s one thing to take
positive action. It’s another to gener-
ate political stratagem. Probably the
most important of the “remaining is-
sues” includes just what really consti-
tutes a “cable-ready” digital televi-
sion set.

Although Commissioner Susan Ness
praised the CEA/NCTA interoperabil-
ity agreements and sees it as “a signif-
icant step toward facilitating the Na-

Hollywood pursues
copyright protection

long debated issue thart raises its
head occasionally is copyright
protection. Broadcasters will become
more involved as they move on into

According to the judicial

reading of the Digital

Millennium Act, virtually
anything that circumvents copy

protection is illegal.

the digital era. With more digital
services, in addition to normal pro-
gramming, begin to find their ways
into the bit stream, terms like “condi-
tional access,” “encryption” and oth-
er “read about” verbiage pertaining
to who gets to see a piece of material,
will become part of daily practice.
The concepts of copyright and secu-

April 2000
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tion’s transition to digital television,”
she did not dismiss the remaining
issues: “We can't declare victory when
the game’s only at halftime.”

Cutting to the chase, Ness said:
“There remain significant issues of
disagreement that could have pro-
found effects on the digital transition.
We must bring to resolution the out-
standing issues of copy protection
and the accurate labeling of digital
television receivers. 1 would support
a Notice of Proposed Rulemaking
that properly addresses these ques-
tions, should the consumer electron-
ics and cable industries fail to reach
an agreement.” Concluding her state-
ment, Commissioner Ness said: “I
am hopeful, however, that just as
industry forged a consensus on net-
work interface and PSIP disputes, it
will do so with respect to copy protec-
tion and labeling.”

Despite this agreement, the compat-
ibility issue is a long way from being
settled. The National Association of
Broadcasters said, “The agreement is
a sham.” [ |

rity have been so intertwined that it is
difficult, at best to distinguish where
one begins and the other leaves off.
Copyright protection is Hollywood’s
main focus One of the most recent
wrinkles in overprotection is the pos-
sibility of adding copy protection to
the link between a com-
puter or set-top box and
a display using the dig-
ital interconnect being
developed by the Digi-
tal Display Working
Group (DDWG). Re-
cently Intel announced
a copy protection
scheme for such links.

New taxes

Although technology
may be an answer to some copyright
issues, it is none-the-less a very dis-
turbing move toward a “copy protec-
tion tax” that could worm its way
onto every “bit” and “byte” of digital
material: Internet, television, radio
and digital cinema. Anyone remem-
ber the drive to tax digital recording
tape? If the industry thinks they have
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HG'W TO CONQUER YOUR FEAR
| OF BEING DVEOUS.

JUST TURN

IT ON.

The second you power up a Dveous, you'll feel quite at ease. The world’s most widely-acclaimed DVE delivers
the industry’s most dazzling effects, yet is easy to use. That's why the Oscars, Olympics and the effects-crazed
X-games use Dveous. And why Dveous OrbitalFX , UltraWarp™, SurfaceFX™ and more are what others imitate

aut cannot match. Bottom line, it's Dveously easy. Want proof? Get a demo.
~vww.accom.com/dveous. Find out why Dveous is simply the ultimate turn on.
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problems with compatibility and in-
terchangeability now, just wait until
the cages of the cyber-geeks are opened
so they can apply their magic to the
simple data streams the broadcast
industry is just now accepting as com-
mon place, There will be more ways
of encrypting data than celestial bod-
ies in the firmaments. As one industry
observer put it, “This is not only an
unnecessary burden and expense tor
consumers, but may further compli-
cate a rapidly mushrooming night-

mare — how to provide interoperabil-
ity between all of the networks that
will be interconnected to create in-
home digital media networks,”
There are viable alternatives avail-
able that could employ appropriate
content management schemes based
on both digital watermarking and key
management techniques. This ap-
proach deals directly with protecting
content and the collection of revenues
tor the content owners,

The downside of all this is that the
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“gatekeepers™ have the bucks on their
side and will probably torce copy
protection on the unwitting public.
The FCC is monitoring the political
winds and appears to be addressing
compatibility standards for intercon-
nection of set-top boxes with DTV
receIvers.,

New digital encryption

The front runner in the “protection’
racket seems to be a technique called
5C and will work via the IEEE-1394
interface, which Hitachi, Intel, Pana-
sonic, Toshiba and Sony have backed.
In addition to this, Intel Corp. un-
veiled a copy protection scheme earli-
er this vear. It will add a layer of
encryption between the system and
the digital display. The High-band-
width Digitat Copy Protection (HDCP)
approach encrypts
each pixel as it moves from cither a
personal computer or set-top box to
the digital displays.

HDCP encrypts the ftinal link, from
the device to the display. This has
been the missing link in the various
copy protection schemes developed
thus far. This technology was success-
fully demonstrated in Silicon Valley
in late February. Transmitter and
receiver chips performed the HDCP
authentication, encryption, and de-
cryption functions, while supporting
lthe digital video interface transmis-
sion rate of SGh/s between the host
[ and display. HDCI uses a 56-bit key,
[ with individual keys distributed to the
various vendors. A violated key could
be tracked down and revoked over a
| satellite broadcast network, for exam-
ple.

5C, on the other hand will allow a
movie to be transmitted with a marker
that will allow it to be copied freely,
| copied just once or not copied at all.
| The Catch-22 in this equation is that
Hollywood and the cable companies
must agree on how movies are to be
marked. Despite the fact that this will
create more problems than it will
solve, it seems to be the technology the

FCC favors.
| The reason that this works without
elaborate copy protection schemes is
quite simple. A copy requires a new
verification, Once the copy has been
authorized it can be played anywhere
and copied freely. The copies however



www.americanradiohistory.com

OINCE YOU CHOOSE A " C L@ S E D "
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DIVICOM DTV SOLUTIOIS FOR ATSC
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will require re-authentication before
they can be viewed. What makes this
nice for the content owner is that
authentication can be deterred via a
cash card; when you have access to a
network, the transaction can be com-
pleted, or if yvou already own the
rights, the tee will be credited back to
the card.

As vou might expect, there is virtual-
Iv no interoperability among today’s
bit-strcams that exist today (digital
cable, DBS, DVD or DTV). Each one
of these “standards™ is based on the
popular MPEG-2 compression and
encoding scheme, but proprietary add-
ons make it nearly impaossible for one
svstem to work with another, even
when it is similar.

A good example of digital delivery is
our country’s direct to home (DTH)
services, A subscriber can go nearly
anvwhere in the ULS. and receive good
pictures. However, the integrated re-
ceiver decoders of the two surviving
DTH companies, DirecTV and Echo-
Star, are not compatible. There is
really no reason tor these ditterences
as conditional access; subscriber man-
agement systems and smart cards are
all that is necessary to confine recep-
tion by a subscriber to what the pro-
vider is being paid for. Cable is gar
worse in terms of compatibility, there
are more than 80 ditterent STBs and
encryption systems used in the cable
industry.

The major Hollywood studios have
not agreed on whether or how the 5C
system will be used and there is still no
guarantee in the end that Hollywood
will agree to copy protection proto-
ot kind, in time.
Reports are that 20th Century Fox
doesn't think 5C is secure enough.
Other studio moguls may be comtort-

cols any

able with 5C but resent the idea that
the industries have decided to deploy
it before they have “worked our ar-
rangements” with the studios. While
another faction feels thar this is pre-
mature as all the standards have not
been set, giving them much less flex-
ibility in “negotiations.™ The last time
Hollywood geared up to tight technol-
ogy was back in 1984, when it lost a
Supreme Court battle to ban the home
video plaver, but today the story could
have a much ditferent ending. This
time the industry has the Digital Mil-
lennium Copyright Act {DMCA), of
1998. This sleeper gives copyright
owners unprecedented control over
products such as DVDs or CDs. What
makes this law such a wicked weapon
is that it gives the entertainment in-
dustry content control even after the

Exposure deadline
looms

he Federal Commumications Com-

mission (FCC) recently issued a
Public Notice to remind license hold-
ers of the rapidly approaching Sept. 1,
2000 deadline about the compliance
to human exposure to radio trequency
(RF) signals regulations.

There is littte doubt that most RF
transmitters must already be operated
in compliance with the FCC's human
exposure to RF signal rules, but cer-
tain “devices, facilities and opera-
tions™ could have postponed compli-
ance until this final date ot September
1, 2000. The applicable law is 47 CFR
1.1307(0)( 1) = (b){3). In the notice the
FCC points out that if you are not in
compliance with the provisions of that
law, get vour act together and do it or

products have been sold and extends
over previously legal actions.

One entertainment attorney this
could make the use ot your VCR
illegal, because they can be used to
tape copyrighted TV shows or mov-
ies. In fact, according to the judicial
reading of the Digital Millennium
Act, virtually anything that circum-
vents copy protection is illegal.

It is small wonder that motion pic-
ture interests are gearing up to wage
war on the open-source culture in
general. [ have been told that two such
industry trade groups are the Motion
Picture Association of America
(MPAA) and the DVD Copy Control
Association (DVD CCA). ]

grantee your are taking appropriate
action to comply. If it’s going to take
vou longer than the Sept. 1 deadline,
then vou have to file an Environmen-
tal Assessment (EA) with the Commis-
sion, but no later than Sept. 1, 2000.
The FCC says, “lt is your responsibil-
ity.”

If an EA is required, the FCC says the
obligation to file it falls on the licensee
presently holding the permit/license
to transmit, or the party presently
holding the grant of equipment autho-
rization. The FCC points our that:
“With respect to antennas located on
fixed structures, it is the responsibility
of the respective licensees, not the
tower owners,” to do and file EAs,
when required. But that’s not all; EAs
should include non-RF environmental
issues as wetl.
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Knowledge, experience,
understanding and foresight have
made us one of the world’s most

successful broadcasters.

This expertise is now available
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broadcasting, new media and
commercial consulting talent to
form our new consulting &

projects group.

Let us add insight, innovation and

inventiveness to your vision.
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You can choose to ignore all this. But
if vou do, and the areas vou are
responsible for are found not to be in
compliance with RE exposure guide-
tines, or if vou have failed to tile the
required EA, vou could be fined or
face FCC action.

Itis important to note that the FCC's RF
exposure rules apply to “all facilities,
operations and devices™ regulated by
them. While a given facility, operation
or device might, for whatever reason, be
excluded from roctine evaluation tor RF
exposure: it must still comply with the
FCC's exposure guidelines.

The impetus tor this “safety limits
tor human exposure to RF emissions™
business finds it geneses in the rules
the FCC adopted in August 1997, The
etfective dates for implementation were
staggered over a three year period and
specifically included devices
such as cellular and PCS telephones,
other transmitting facifities and oper-
ations, including the Amarteur Radio
Service. For those authorized or li-
censed by the Commission prior to the
timetable, the FCC gave a break and

24
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said: “All existing transmitting facil-
ities, operations and devices regulat-
ed by the Commission must be in
compliance by Sept. £, 2000, or, if not
in compliance, file an Environmental
Assessment.”

Unless vou are an ecologist, the
chances are fairly good that vou don't
know what an “Environmental As-
sessment” s, An EA is “a formal
document required by the National
Environmental Policy Act whenever
an action may have a significant envi-
ronmental impact,” so says Section
11311 of the Commission’s rules. This
is where vou can find out what infor-
mation must be included in an EA.

The FCC requires that an EA “ac-
company all applications for licenses,
renewals or other Commission ac-
tions when there is evidence of envi-
ronmental impact for a variety of
categories.™ The FCC savs they need
the EA to determine whether the envi-
ronmental impact described is signif-
icant and if further action is needed to
minimize or ¢liminate the environ-
mental eftect, [ |

See us at NAB Booth #L 543

Circle (116) on Free Info Card

April 2000 ) o
www americanradiohistorv com

Lookout HDTV!
What’s next?

he National Association of Broad-

casters announced in February that
with the addition of KNXV-DT in
Phoenix and WRDW-DT in Augusta,
GA, the number of digital stations
nationwide had reached 119, Looking,
at total digital penctration into the
U.S. market, NAB further savs that
U.S. digital television now reaches
61.28 percent of all TV houscholds
nationwide. With not even 7.5 percent
of the full power television stations in
the US offering digital service, one
would think that concentration would
be devoted to developing this technol-
ogy and all the benefits that digiral
television has to offer.

According to Hitachi America, that’s
only the beginning. Gerard Corbett,
senior marketing manager at Hitachi
America in Millbrae, CA said the
company has developed and sold the
next generation “sStereoscopic can-
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Like all great things, it’s built to last.

Qur Pro Patch™ Audio Bay is so reliable,
| some might call it the eighth wonder of

the world. Engineered to the industry’s

most exacting standards, it simply won’t fail. Plus, you get unigue,
proven features like our longframe and bantam jacks with self-
cleaning crossbar contacts, and our new, time-saving QCP IV
punchdown system. So. if you're looking for an audio bay that’s
designed to last a lifetime and then some, try a Pro Patch™ Audio

Bay. It’lL never let you down.

To learn more about Pro Patch™ Audio Bays, call 1-800-726-4266.

Or visit us at www.adc.com/propatch,
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nalog/Digital Interface

n . in dat out
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era,” the C-3Dvision HT, to C-3D
Digital Inc. who claims to be the
world's first 3D television network
and 3D Internet media company.
There’s a lot more to building a
stereoscopic camera than just putting
two identical cameras next to each
other. The development ot the C.
3DVision HT stercoscopic camera
was a joint venture hetween Hitach
and C-3D Digital's camera designer,
ken Robings. Robings used nwo Hi
tachi HV-D27, three-CCD chip, dig-
ital video camera heads, and com
bined them with a proprietary C
3DVision tracking svstem to form the
“C-3DVision HT.”

What’s stereoscope?

But who is “C-3D Digital™ and
what’s a 3D stereoscopic network?
According to Doug Stanley, C-3D
Digital’s General Manager, C-3D 1s
a team of inventors who manufac
turer and develop 3D imagery and
virtual reality entertainment for tele
vision and the Internet. C-31) Digi-
tal operates C-3D Television, which

and only broadcast network to otfer
24-hour, 7 davs a week 3D stereo-
scopic programming.”

C-3D Digital recently tormed
“3D.COM,™ which is a 3D wvirtual
reality portal. It is set to launch
later this vear and will feature
streaming video over the Internet,

Hitachi America has

developed and sold the next
generation “stereoscopic
camera,” the G-3Dvision HT.

real-time online electronic video
gaming and e-commerce solutions
in stereoscopic 3. 3D.COM also
includes Strata software and the
Hotel NMovie Network.

The technology 1s relatively sim
ple and not reallv new. Using ctheir
propriety Hitachi camera and lens-
es, C-3D Digital rakes alternate

heads and combines them into one
325 line 30 frame interlaced pic-
ture. When the material is plaved
back, the video is fed through an
infrared strobing device, which is
triggered by the vertical sync puls-
es. This turns the right and left
lenses of liquid crystal glasses the
viewer wears, on and off,
corresponding to the prop-
er field that is on the screen.
Stanley said: *C-3D Dig-
ital is anxiously awaiting
the opportunity to produce
material, using our pro-
prietary technelogy, in
1080i high definition tele-
vision; the 16:9 aspect ra
tio and the sharper pic
tures will only enhance the stereo-
scopic experience.”

more information, visit
wwiv.3d.com. B

~
ror

Send questions and comments to
larry_bloomfield @ intertec.com

Stanley savs: “is the world's first tields trom each ot the two camera

The Broadcast Fiber Optic System That Does Just About Everything

VIPER I

The most widely used fiber optic system for television production
and distribution just got better. With the most advanced electronics.
electro-optics and packaging. the Viper Il meets all challenges in
your facility’s video, audio and auxiliary communications. Name
your fiber application—pre-fibered facilities, STLs, remote broadcasts,
mobile field production, video backhaul, metropolitan video links—
the Viper Il handles the job.

» Multichannel video & audio
« HDTV serial digital video;
19.4 Mbps to 1.5 Gbps
» 601 serial digital video
* Wideband NTSC/PAL video
« 24-bit digitized audio or AES/EBU
« Intercom, 2-wire or 4-wire
* Data, including RS232, RS422, CCU
* Universal 16-slot card cage
* Rack mount or “throw down” modules

I's not just a broadcast system, it's a multifaceted tool that's flexible,
affordable, and easy to use, It's the reason why more facilities that
chocse fiber, choose Telecast.

#)Telecast

The world leader in fiber optics for broadcast production
(508) 754-4858 + www.telecast-fiber.com

See us at NAB Booth # L1325 Circle (118) on the Free Info card
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DV 8. DV 12.
erfect balance despite the

...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

e A

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/22Ib and 12 kg/26 |b.

Even fast panning wo't spoil
your report.

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

sachtler

corporation of america

55, North Main Street, Freeport NY 11520
Phone: {516) 867-4900

Fax:  ({516) 623-6844

www._sachtler.de

3316, West Victory Blvd,, Burbark. CA. 91505
Phone: {818) 845-4446

Every scene is seen better
with a Sachtler.
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Update

New FCC EEOQ rules adopted

BY HARRY MARTIN

In April, the following new EEO
recruitment and record-keeping re-
quirements will become eftective,

Recruitment

The new rules provide broadcasters
with the tollowing two options (“A”
and “B™) to meet their basic obligation
under the new rules to widely dissemi-
nate information concerning tull-time
job vacancies:

OPTION A

Recruitment measures:

e Send notices of each tull-time job
opening to qualifving organizations
that request such notices; and

¢ Undertake two (for employment units
with five to ten tull-time employees) or
four (for larger employment units) long-
er-term recruitment initiatives within a
two-year period, e.g. participation in at
least four job fairs by station personnel
who have substantial responsibility in
making hiring decisions; hosting at least
one job fair; co-sponsoring job fairs with
women's and minority groups in the
business and professional community;
participation in scholarship programs
directed to students desiring, to pursue a
career in broadcasting; sponsorship of
at least two events in the community
designed to inform the public of employ-
ment opportunities in broadcasting.

Record-keeping:

¢ Collect, but not routinely submit to
the Commission: (1) listings of all full-
time jobs tilled, identified by job title; (i)
the recruitment sources used to fill each
vacancy, including any organizations

Dateline

The next deadline for the
filing of biennial ownership
reports will be February 1,
2004, The first annual owner-
ship report will be due Sept,
30, and annual regulatory fees
will again be due in mid-
September.
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which requested notification; (ii1) the
address, contact person and telephone
number of each recruitment source used
to fill each position; (iv) dated copies of
all advertisements, letters, e-mails, fax-
es, cte. used to fill each vacancy; (v)
documentation necessary to demonstrate
performance of supplemental outreach
initiatives, e.g. job fairs, mentoring pro-
grams; (vi) the total number of inter-
viewers for each vacancy and the refer-
ral source for each interviewee; and (vii)
the date each job was filled and the
source that referred the hiree,

® Place in the station public file annu-
ally a report including the following: (i)
full-time jobs filled during the previous
year; (il) recruitment sources used tor
those vacancies; (iii) address, conrtact
person and telephone number of each
recruitment source; (iv) recruitment
source for each hiree; (v) recruitment
source for each interviewee; and {vi)
description of any other initiatives im-
plemented during the previous year.

OPTION B

Alternative recruitment program:

¢ Design one's own broad and inclu-
sive outreach program; and

e Demonstrate that the station is
widely disseminating information con-
cerning job vacancies by analyzing
the recruitment sources, race, ethnic-
ity and gender of the applicants at-
tracted by its recruitment efforts.

Record-keeping:

¢ Collect, but not routinely submit to
the Commission: (i) listings of all full-
time jobs filled, identified by job title;
(ii) the recruitment sources used to fill
each vacancy; (iti) the address, contact
person and telephone number of each
recruitment source used to fill each
position; (iv) dated copies of all adver-
tisements, letters, e-mails, faxes, etc.
used to fill each vacancy; and (v) data
reflecting the recruitment source, gen-
der, and racialfethnic origins of appli-
cants for each full-time job filled.

e Place in the stations public file
annually a report containing the fol-

April 2000
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lowing: (i) full-time jobs filled during
the previousyear; (ii) recruitment sources
used for those vacancies; (i) address,
contact person and telephone number
of each recruttment source; and (iv)
recruitment source, race, gender and
national original for each applicant.

By June 1, 2000, every broadcaster
must select one of these two options,
The election statement must be filed
with the FCC and placed in the sta-
tion’s public file.

Reporting requirements

In addition to the new public file re-
quirements stated for Option A and
Option B above, broadcasters must file
a Statement of Compliance (Form 397)
every second, fourth and sixth year ot
the license term, on the anniversary of
the date the station is due to file its
renewal, stating whether the station has
complied with the EEQ Rule. Broad-
casters must place a copy of their latest
Form 397 in the public inspection file.

By Sept. 30 of each year, broadcasters
also will be required to file, and place in
their public files, a Form 395-B (“Broad-
cast Station Annual Employment Re-
port™). These reports, which include
detailed employment profile data as
before, will not be used in evaluating
EEO performance; rather, the FCC plans
to use them to track overall industry
performance under the new EEQ rule.

At renewal time, stations must tile a
modified Form 396 (*Broadcast Equal
Employment Opportunity Program™)
and submit the contents of their station’s
EFQ public inspection file, described
above, for the year prior to filing the
renewal, Such public file materials (i.e.
for the previous 12 months) also must be
submitted midway through the license
term by stations with 10 or more full-
time employees. a

Harry C. Martin is an attorney with Hetcl;r,.
Heald & Hildreth PLC., Arlington, VA.

o

Send questions and comments 1o:
harry_martin @ intertec.com
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If there's one thing every video director wants
it’s live production power—preferably lots of it.
That’s why broadcast professionals are raving
about the unmatched capabilities of Trinity's
Air Command
production switcher.
Air Command'’s
comprehensive
t real-time hardware
design includes
everything that you'd expect from a traditional
sviitcher, including multi-format 1/0, built-in true
cclor correction, flexible chroma, luma, and
linear keying, RS-422 VTR control, eight GPI
triggers, and separate video preview. But Air
Command goes beyond these standards, with
unparalleled real-time 30 visual effects, organic
wipes, dramatic virtual set capabilities and
flawless 32-bit animating graphics.
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£

0f course, video
production requires
more than just a great
switcher, and that's
why Trinity includes a
powerful real-time CG, :
lightning-fast still store and optional integrated
clip store. In fact, Trinity delivers all the tools
of live and post production in one integrated,
easy-to-use system at a fraction of the cost

of comparable gear. Visit our web site today

to see for yourself just how far Trinity can

take your productions

‘Deep Freeze"
- ynstant-Access
Still & Clip Store

For more information or to locate a
dealer near you, visit our web site
or call today.

play

Toll-Free 1-877-752-9501 6. o L,
Liadyid LAy
PLAY Z

The Complete ;

Broadcast Production
Studio-In-A-Box

Circle (119) on Free Info Card

Air Command, Preditor, Warp Engine, TitleWave, Panamation, Deep Freeze, Trinity and their logos are
trademarks of Play Incorporated. All other trademarks are property of their respective holders. Play is a
regjistered trademark of Play Incorporated. Copyright ©2000. All Rights Reserved. The Trinity system and it’s
components are covered by U.S. Patent Numbers 5,872,565, 5,978,876, and 5,941,997; other patents pending.
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Choosing a tape format

BY JIM SALADIN, SENIOR ASSOCIATE EDITOR

Ch(msing a house tape format is one
of the biggest decisions vou can
make as an enginecr. Your choice,
right or wrong, will live with you and
vour facility for years to come through
legacy equipment, tuture questions ot
expandability and updatability, and
archival content. Face it, vou need to
get this one right.

With nearly twenty digital formats

E Selccring a
digital vid-

cotape format
today is more
complex than
the VIR pur-
chasing  deci-
sion of a few
vears ago.
Where previous-
ly, a VIR pur-
chaser’s biggest
concern

VENDOR|

Dave Wi§well,
Panasonic .
compatibility with other VTR users
and cost. Today, with the emergence
of DTV, there’s a whole new paradigm
to consider; there's no longer just one
television image format, NTSC.
Today, any major purchase decision
needs to factor in the transition to the
new ATSC system, with its 18 different
video formats. As the industry moves
into the ATSC era, Panasonic is receiv-
ing great interest in a variety of image
formats, including rapidly-growing in-
terest in 480-line progressive, and three
HD image formats — 1080i/60, 1080p/
24, 720p/60, as well as standard-defini-
tion 480i. Selecting a new digital tape
format wisely will include deep consid-
eration and thorough research ot this
new muldple image format reality.
Videotape recorder design is a well-
defined science today and customers
should expect high-performance fea-
tures and a high degree of reliability.
However, buyers will need to rtake
into special consideration their digital
audio and metadata recording needs.

30

Broadcast Engineering

available, it's difficult to know what
are the right questions to ask. To-
ward that end, we've posed the tol-
lowing question to representatives
from the three major players in the
tape format arena — Dave Wiswell
from Panasonic, Tom Evans from
Sony, and Juan Martinez tfrom JVC
— as well as Paul Black, an industry
veteran who has just recently helped

The ATSC standard increases the need
tor audio channels in videotape ma-
chines. High-end VTRs may need to
provide up to ¢ight channels ot high-
quality digital audio.

Closed captioning and other digital
signals used to be recorded in the VTR
video's vertical interval. With ATSC,
the vertical interval does not exist like
it did with NTSC, so VTRs need to
have some new capability to manage
data signals like closed caprioning.
Because almost all modern digital
VTRs use an image compression
scheme that will destroy digital data
signals, it is imperative that new dig-
ital tape formats include ancillary
data recording. | strongly recommend
that buvers consider their current and
future meradata recording needs when
purchasing their next digital VTR,

Videotape recorders should be based
on extensible digital recording plat-
forms that manutacturers will continue
supporting and expanding tor the ex-
tended future. DVCPRO is a good
example. The digital video in a
DVCPRO recording is directly com-
patible with computer video .DIF tiles,
and applications, like computer net-
working, clearly demonstrate the dit-
ferent environments new tape machines
will work in. A digital VTR needs to be
extensible and offer compatibility with
rest of the digital video world.

DV compression is an excellent ex-
ample of a truly extensible system that
works in digital VTRs, in multiple
image formats, and at variable dara

Aprit 2000
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to define his station’s format needs
for the foresceable tuture: With the
mudtitude of options in digital tape
formats, 1what factors are the most
important to consider when choos-
ing a new house formats [ ]

Send questions and comments to:
jim_saladin@intertec.com

rates: 25Mb/s, SONDB/s and 100ONMDs.
Each level is compatible with the other,
because the same compression engine
is used; simply putting compressors in
parallel to increase video data rartes.

DV has also become extremely pop-
ular in compurer platforms as a com-
pressed video format. This has oc-
curred in large part to the expansion of
consumer digital video, as well as its
unique ability to be extended into the
professional environment. DV’ unique-
ness is its acceptance by a wide seg-
ment of the digital video market, which
has led to reductions in VTR prices and
a better overall value tor VTR users.

In addition to key factors like metada-
ta recording and digital audio, purchas-
ers should add these items to their VTR
buver’s check list: the VTR’ or format’s
proven reliability; the durability and
quality of its recording tape; its com-
pactness/weight and power consump-
ton; its overall ownership and mainte-
nance costs; and its unique benetits, like
time-saving 4X real-time transfer to
speed up NLF story editing and SDTI
data transfers via ATM networks. Also,
in your operation, you may require a
range of recorders for ditterent applica-
tions, so look for a format that can
deliver extensive VTR choices from high-
end production to entry-level. Finally,
purchasers should compare each digital
VTR format’s interchange capabilities
and future migration path.

Panasonie Broadcast.
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SONY

“Once you get comfortable in

HDCAM, you
to go back.”

A 300-mile race, 24 hours a day, through
some of the toughest terrain in the
Andes. Mountain-climbing, kayaking,
canoeing, racing on horseback and on
foot—a survival test for man, woman,
and camcorder. Listen to Angus Yates,
Executive Producer for Discovery
Channel's Eco-Challenge.

“There were 20 Sony HDW-700A
HDCAM® camcorders covering the
shoot. Camera crews were spread out
over 700 square miles of wilderness.
It was nerve-racking, because ncbody
had ever taken HD equipment into an
event like this. But the camcorders
really had what it takes.

Teams from over 30 nations raced the
course, through some of the world's
worst weather. “We got hammered.

In the merning, it could be a blizzard
with 100mph winds — by afternoon,
the sun could be shining

When it was over, they had 600 hours
of incredible HD images shot from

both ground and aerial vantage points.

They also edited in the field, logged

COMPLETE
H
PICTURE

stacam ar o
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never want

footage and fed daily uplinks. And
as you'd expect from Sony, all the
equipment came back in perfect
working order.

“On a complex human adventure
drama, it only makes sense to use a
“future-proof” format. Sony HDCAM
technology makes this the leading
format to onginate In. And the HDW-700A
has a human engineering component
that's remarkably like Betacam®, so even
guys who hadn‘t worked in HD betfore
quickly felt right at home. And once you
get comfortable in HD, you never want
to go back. Working in HD, shooting,
editing, on-line production — it makes
you feel like a filmmaker again.
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Jerky pictures are a
commaon problem 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

Smnell & Wilcox.

Uniguely 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-symch,
Alchemist Ph.C
completely
outperforms all

compretitors.

So if you care

about picture quality,
take the plunge and
upgrade to

Alchemist Ph.C.

www americanradiohistorv com

5 | SNELL & WILCOX JO

Miotion
Compensated
Standards
Conversion

ALCHEMIST PH.C - MoTioN COMPENSATED
STANOARDS CONVERTER

THE ULTIMATE IN TRANSPARENT CONVERSION, WITH
PHASE CORRELATION MOTION COMPERSATION

27 MHZ INPUT OVERSAMPLING, FULL 10-BIT,
ALL-DIGITAL SIGNAL PATH AND PROPRIETARY 24 PO
INTERPOLATION APERTURE

AtCHEMIST PH.C TX - TRANSMISSION
AppPLICATION OPTION

EQUIPPED AS ALCHEMIST PH.C, THIS 1§ THE
COST-EFFECTIVE SOLUTION FOR TRANSMISSION
APPLICATIONS WHERE MULTIPLE CHOICE OF INPUT
AND OUTPUT STANDARDS ARE NOT REQUIRED

1--l- » COMPATIBLE WITH ROLLCALL, THE
:,.-' INTELLIGENT BROADCAST MANAGEMENT
SYSTEM FROM SNELL & wilCOX.

Circle (120) on Free Info Card

Engineering with Vision

Tel: 408 260 1000 www.snellwilcox.com
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For any video
company
— from a one-
person wedding
videographer to
the largest glo-
bal newsgather-
ing organiza-
tion — choosing
a house format
is a mission-crit-
ical decision. It
impacts  the
long-term value of your content in so
many ways.

You need compatibility with future
distribution formats. You want the
assurance of compatible players and
systems well into the future. And you
absolutely need a format with the
archival stability to protect your re-
corded assets. Another crucial consid-
cration is the form factor. Smaller
media — or longer recording times for
a given media size — correspond to
lower storage and archiving costs.

As a leader in both video record-
ers and video recording media, Sony
is uniquely qualified to offer guid-
ance. For 50 years, Sony recording
media engineers have worked side-
by-side with its hardware engineers
to refine track widths, design head
gaps and ensure robust, reliable
pertormance. With this back-
ground, we can make some general
recommendations.

* Think digital. Acquisition and pro-
duction must keep pace with the quality
of distribution channels. In the age of
DTV, DSS and DVD digital distribution,
only digital formarts will do.

* Think metal. As the first to intro-
duce metal particle videocassettes,
Sony has created the key enabling
technology demanded by today's high-
quality, complex recording needs. Sony
has maximized capacity and durabil-
ity performance through continued
refinement of metal media.

* Think compression. Compression
is an enabling technology that allows
digital video recording to be more
affordable, cost-etficient, practical and
convenient. Without compression, re-
cording times are far shorter and run-
ning costs are far higher.

VENDOR

Tom Evans, Sony

Tom Evans is vice president, Marketing for
Sony Electronics' Media Solutions Company

34

Broadcast Engineering

B roadcasters

choosing
high-quality dig-
ital video equip-
ment as a “house
format™ must
consider three
mission-critical
determinants:
guality, reliabil-
ity and upconver-
sion for HDTV.

JVC conceived
of its SO0Mb/s 4:2:2 component digital
D-9 as the logical formar to take the
industry into the digital future and,
ultimately, to HDTV production and
broadcasting. With high-resolution
4:2:2 digital sampling, and the ability
to record 48(/30p signals in 16:9 as-
pect ratio, D-9 is DTV ready today.

One of the core design elements in D-
9 is the choice of 1/2-inch tape. Like
the majority of other high-end formats
(D3, DS, Digital Betacam), D-9 relies
on half-inch tape because it allows for
the recording of a vast amount of data
- including the high dara capacity
required for HDTV television — burt
also for the additional strength and
reliability it offers. [>-9 uses metal
particle tape for high performance
and reliability, and because it allows
users the ability to record up to 124
minutes of recording time — even in
the field.

JVC designed D-9 for ease of main-
tenance and high reliability. Designed
around a proven tape transport mech-
anism and with a low mass inner

VENDOR|

Juan Martinez, JVC

he criterion
that  you
apply to choosing
a digital tape for-
mat is much the
same as that you
would use in
choosing any tape
format. We'll get
to the specifics in
a moment, but
first, a broader
question has to be answered; is tape on
it’s way out?

We’re all aware that some industry
prophets are telling us that tape is dying,
and that nonlinear editing and hard disk
storage is the wave of the future. Does

EXPERT

Paul Black, KPIX

April 2000
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drum assembly that minimizes head-
wear, JVC’s engineers got it right in
their design of D-9. From genuine
sapphire tape flanges to ceramic tape
guides, the inner workings of the D-9
machine were designed to provide
maximum image quality and low
maintenance costs.

The broadcast and production in-
dustries are quickly marching toward
16:9 digital relevision. Once again,
the choice of SOMb/s, data-rich 4:2:2
digital sampling, mild 3.3:1, I-frame
only DV compression and half-inch
tape is proving to be a strong method
for moving seamlessly into DTV broad-
cast. Because of its data-rich 4:2:2
digital signal processing and mild
compression, tapes recorded in stan-
dard-definition D-9 achieve a richness
of color and a striking clarity when
mastering on MPEG-2 or upconvert-
ing to HD - an essential for producers
and broadcasters alike.

[>-9 is capable of accepting 480/30p
signals for digital broadcast and mul-
ticast. Looking ahead to HDTYV, arti-
fact-free, data-rich 4:2:2 images look
astonishingly good when upconverted
to HD. This allows today’s D-9 equip-
ment to work well within today’ in-
frastructure, and to maintain its use-
fulness and functionality as the indus-
try progresses toward high-definition.
-9 users will have full use of existing
tape libraries when the industry shifts
to HDTV.

Juan Martivez is manager of Digital Record-
ing Formats for jVC.

this spell the end for magnetic media?

Absolutely not. Keep in mind two
sets of facts about acquiring and edit-
ing video, any video, including any
form of high-definition.

First, tape is going to be around for
a long time. It will remain the media
of choice in broadcasting for field
acquisition and editing. It also contin-
ues to have a variety of advantages for
use pertaining to in-house storage and
retrieval. Nothing else has the reli-
ability, familiarity, and convenience
of use for most broadcasters.

Second, although the cost of mainte-
nance on tape-based equipment can be
very high, the necessary maintenance
is a known factor. Any tape machine
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SONY’S HALF-INCH
PLATFORM:

HALF-INCH
GOES PROFESSIONAL:

THE WHOLE STORY.

The world of television has dramatically
changed since Sony launched the
original Betacam® half-inch format. For
a decade and a halfl, the indusiry has
seen unceasing innovation in Electronic
Newsgathering (ENG), Electronic Field
Production (EFP), studio production
and  postproduction.  We've
embarked on a protracled transition
from Analog 10 Digital Television — one
that will see a long-term coexistence of
both. And we lace the looming transition
from broadcasting a single channel o0
multicasting digital SDTV and HDTV.
both heavily predicated on digial
compression technology.

now

Different manufacturers have taken
quite dilferent approaches to these
changes. Sony has chosen to steer a
single half-inch recording platlorm
through eighteen years ol transition and
growth. Throughout, we've insisted that
those in the elevision program-making
business who have chosen Sony’s
Half-Inch  Platform should not he
disenfranchised — regardless ol their
migration path. Over the years, Sony
has followed a consistent strategy:

® To protect legacy hall-inch program
malerial, now numbering
over 150 million 1apes.

®* To maximize flexibility in
industry migration.

* To mobilize the most contemporary

technologies and industry standards.

This remains our central strategy.

BETACAM RECORDING.

In 1982, Sony proposed to the SMPTE
Working Group on Half-Inch Recording
a component analog system. Based upon
the new CCIR component set, this was
the first Y, R-Y, B-Y recording sysiem
Called the Betacam format, it astonished!
the industry with superb acquisition
images and rich color handwidth. And it
lorever transformed the world of ENG
and EFP

Betacam equipment triggered the rapid
adoption ol component analog post
production. And that soon stimulated
demand for more robust multigeneration
recording, Sony responded with metal
particle 1ape, new recording heads and
improved signal processing 1o create the
Betacam SP® sysiem. Over the next six
years, Beltacam SP equipment propelled
component thinking and component
postproduction systems worldwide.

[ BETACAM SP I

BETACAM
CCIR Rec 601 Anclog Component

The advent of component video recording radicaily
changed television production.

www americanradiohistorv com

BETACAM SP
Analog Component
PostProduction
ENG and EFP

BETACANMI
CCIR Rec 601
Analog Component
ENG and LFP

Engineered for Evolution
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MPEG IMX
MPEG-2

4:2:2P@ML & HL
PLAYS ALLPRIOR
1/2-INCH FORMATS

BETACANM SX
MPEG-2

42 2P@ML
WILL PLAY IN
MPEG IMX VTR

DIGITAL
BETACAM
Rec 601

4:2:2

WILL PLAY IN
MPEG IMX VTR

BETACAM SP
WILL PLAY IN
MPEG IMX VTR

BETACANMI
CCIR Rec 601
Analog Component
WILL PLAY IN
MPEG INMX VTR

Hatf-tnch Format

HALF-INCH AND
THE MPEG WORLD:

VIDEOTAPE RECORDER MEETS
DIGITAL DISK RECORDER.

In broadcast news, the Betacam SX
format became a spectacular success. At
the same time, the growing adoption of
disk-based technologies for nonlinear
on-line editing, servers, and networking
drove increasing demand lor the
efticiencies of compression. Emerging
interest in multi-channel services, DTV,
DVB and DVD distribution also
intensified the desire 10 use one
compression algorithm throughout a
broadcast infrastructure.

Soon the Betacam SX compression
technology, based squarely upon the
MPEG-2 +:2:2 Prolile at Main Level,
became broadly accepied. In concert
with some ol the worlds major
broadcasters and encouraged by the
many members of the Pro MPEG
Forum, Sony developed the next logical
extension 1o Betacam SX recording —
this time based upon the high end of
the +:2:2P@ML, namely 50 Mbps. The
new system was designed 1o record all
1" frames (GOP = 1). These specilic
criteria had become popular for signal
interlacing via SDTI-CP between
MPEG-2 4:2:2P@ML equipment [rom
diverse manufacturers. These criteria
would enable straightforward inte-
gration of the new VTRs with a world of
servers, digital disk recorders and
nonlinear editors, [rom Sony and other
industry leading manutacturers.

This time a half-inch tape recorder and
a disk recorder were developed in
concerl. The tape recorder is Sonys new
MPEG IMX™ VTR, which was originally
shown at NAB'99. The companion
digital disk recorder is Sony’s MAV-555,
which was introduced in 1999. Both
record and play back the 50 Mbps
MPEG-2 +:2:2P@ML tormat. The
combination of the two opens a
plethora ol applications throughout the
broadcast facility, mobile trucks and
post-production systems.

MPEG IMX
MPEG-2 4:2:2P@ML & HL

% BETACAM SX
MPEG-2 4:2:2P0ML
DIGITAL BETACAM
Rec 601 4:2:2
The Transition to Digital
! BETACAM 5P ]
198 BETACAM
CCIR Rec 601 Analog Component

The Half-inch Plattorm climbs to the highest rung of the
MPEG-2 4:2.2FP @ML standard.

This new VTR squarely ties the new
MPEG world with the expanding world
of 150 million Betacam 1apes. In
addition to recording and playing hack
the MPEG profile, the new VTR can play
back all of the legacy Betacam formats.
Also, a new Digital Mulu Player will play
back all of the legacy Betacam formats.

For example, Digital Belacam tapes,
which remain the epitome of +:2:2
Standard Definition acquisition, can be
played back and internally ranslated 10
50 Mbhps MPEG-2 4:2:2P@\IL. via the
new MPEG IMX VTR. The signal can then
be fed via the buili-in SDTI-CP interface
into an MPEG-based broadcast system.

MPEG IMX
MPEG2 4:2:2P@Mt 8 HL

BETACAM SX
MPEG-Z 4:2:2P0ML

1092 DIGITAL BETACAM
Rec 501 422

The Transition to Digirol

[ oemacams g

X

19 BETACAM
CCiR Rec 601 Anclog Component

The new Half-inch MPEG IMX VTR will play back all of the
SDTV Betacam formats — both digital and analog.

Betacam SX 1apes are easily trans-
coded 1o the same 50 Mbps [-Frame
lormat, simply by playing them in
the MPEG IMX VTR. This enables
Betacam SX material 1o be integrated
into many of the server-based systems
now complying with the 50 Mhbps
MPEG-2 format. The above diagram
summarizes the legacy playback modes
of the MPEG IMX VTR,

www americanradiohistorv com


www.americanradiohistory.com

HALF-INCH GOES
HIGH DEFINITION:

HDCAM RECORDING
AS A SYSTEM:

HDCAM RECORDING.

Sony has been building commercial
high-definition equipment since 1984
Seny equipment stood behind landmark
HD productions in feature [lilms,
commercials, music videos and mini-
series. Based on this experience, our
concepl for HDCAM® recording was
simple. With the analog Betacaim [ormat
as a model, Sony understood that a
highly mobile camcorder and a cost-
elfective, “workhorse” editing VIR would
spur broad adoption ol high definition
production. This, in wrn, would help
propel the much-needed creation of
DTV program material.

Once again, Sony designed a camcorder
and a VTR in concert — operating on
the same hall-inch recording platform.
The HDCANM format was introduced at
NAB'97 and the flirst product was
delivered late that year. The world’s lirst
all-digital high detfinition camcorder
electrilied the industry. At long last,
HDTV had broken out of the studio to
hecome as mobile as contemporary SDTV.

HDCAM
SMPTE 274M
%  BETACAM $X I
MPEG 2 4:2 2Pl
i DIGITAL BETACAM
Rec 601 4:2:2
The Transition to Digital
| BETACAM SP ]
] BETACAM
CCIR Rec 601 Anclog Component

Like Digital Betacam recording, the new HDCAM
system used a proprietary compression algorithm, as
no standardized algorithm had yet been creéated for HD.

EFFICIENT HD
PROGRAM CREATION.

The genius of HDCAM recording lies
in its Bit Rate Reduction. The data rate
is not much higher than that of Digital
Betacam recording. This resulis in
cthiciency beyond any previous
HID system:

¢ A compact, HD camcorder with
40-minute recording and exceptional
integrity under all sorts of
environmental conditions.

* A portable VTR capable of 124-minute
recording in the field.

¢ Roulting and distribution of HD
material through standard
270 Mbps routers.

* High recording efficiency on disk-
based servers and Digital Disk
Recorders (DDRs).

In shor,, HDCAM was developed as
a working system to lacilitate practical
DTV production. The low data rate
enabled Sony 10 base HDCAM equip-
ment on the successiul Digital Betacam
hardware. HDCANM equipment duplicated
the successlul operating features ol
Digital Betacam equipment. The resulting
economies ol scale also made HDCAM
equipment remarkably cost-clfective
This has been particularly noted by many
lilmmakers who sce HDCAM acquisition
as a powerful new creative aliermative to
motion picture lilm origination.
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HDCAM
SMPTE
274M

1997

BETACAN SX
MPEG-2
12 2MP@MIL

1996

DIGITAL
BETACAM
Rec 603

g:2:2

DIRAnA GG T

BETACAM SP

BETACAM
CCIR Rec 601
Analog Component
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1997 2000

[996

OO IS REERY!

HDCAM 24P
1TU 709

Multi Frame Rate

24P 25P730P & 601/501
IPRIME TIME
PRODUCTION AND
MOVIE-MAKING

MPEG IMX
MPEG-2
+2:2P@ML & HL

HDCANI

SMPTE

2TaM

1080/601
MAINSTREAM DTV

BETACANM SX
MPEG-2
4:22P@ML

DIGITAL
BETACAMI
Rec 601

4:2:2

BETACANMI SP

BETACAM
CCIR Rec 601
Analog Component

THE SUCCESS OF
HDCAM RECORDING:

HD PROGRAM CREATION.

Measuring the success of 1080/60i
HDCAM equipment is easy. Simply
consider the wide array of premier
programs already created or being
created in the HDCAM format:

e Over 12 current primetime episadics
are being posted in the HDCAM.

* Four HDCAM camcorders shot 960
hours 1o produce twenty-two episodes
of the prime time production “The
Secret Adventures of Jules Verne.”

¢ Discovery Channel took 20 HDCAM
camcorders 1o the Andean peaks to
cover the 1999 Eco-Challenge race.

* In July 1999, an HDCAM camcorder
captured stunning images from NASA’s
Space Shuttle as it deployed the
Chandra X-Ray tclescope.

* Wopods Hole Oceanographic Institute
brought back images from 3000
meters under the ocean.

* No less than six feature length
movies, including: “Solid Ones,”
“Seven and a Maich,” “Last
Mountain,” “Divorce the Musical,”
“Pride and Peril” and “Ivansxtc.”

With more than 250 1080/60i camcorders
now in the U.S. marketplace, the
HDCAM format is leading the wave of
HD production for the DTV era.

THE HDCAM
FORMAT GROWS:

HDCAM COMES OF AGE.

The HDCAM format soon became a
living system — one that would branch
out to encompass all the complexities of
the evolving digital HDTV and SDTV era.

Half-Inch Format

www americanradiohistorv com

¢ The HDCAM system established the
final major bridge between motion
picture film and digital acquisition —
with its 24 [rames per second,
progressive scan (24P) variant.

e The HDCAM format encompassed the
world HD stage — heralding a new era
of switchable 50/60 Hz HD acquisition
equipment including interlace and
progressive variants capable of
operating anywhere in the world.

* HDCAM players would incorporate
legacy playback of ALL our digital
half-inch formats, as well as analog
Betacam tapes.

HALF-INCH GOES
PROGRESSIVE:

HDCAM 1080/24P

The HDCAM format helped build the
final, crucial bridge between HD and
motion picture film. These two medlia
converged on the long-established
platform of 24 frames per second. The
2+ frame progressive scan version
of HDCAM equipment — HDCAM
1080/24P — was introduced at NAB'99
and the first product was delivered to
the post community in the summer of
that year. Once again, a 24P camcorder
and an editing VTR formed the core
system. QOur 24P switchers, DMEs,
editors, and HD displays simultaneously
flanked this new HDCAM extension. In
1999, no less than eight major network
DTV shows were posted in HDCAM 24P

Primetime Producion & Movie Mak!

HDCAMm 24P
MU 709Multi Frame Rate
24P/25P/30P and 60+/50:

Mainshreom D
HDCAM
SMPTE 274M 1080/60:

[ BETACAM SX |
I 3 OIGITAL BETACAM J MPEG-2 4:2:2P0MI

Rec 601 4:2.2

X MPEG IMX
MPEG2 4:2:2P@ML & HL

The Transition to Digwol

1 BETACAM
CCIR Rec 601 Anglog Componant

The addition of the 24 trame progressive version of
HDCAM recording provides a ool for high-end DTV
program origination that is traditionally shot on film.
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24P HDCAM
ACQUISITION:

HALF-INCH
GOES GLOBAL:

A SHOOTING AGENDA.

In 1995, Sony established a working
relationship with Lucastilm. Together, we
explored the potential lor Widescreen
Digital Betacam acquisition in digital
movie making. A series of tests including
transfers 1o 35mm film established
important henchmarks in image quality.
Exposure latitude and color reproduction
were judged to be fully satisfaciory.
Resolution, as expected, did nor maich
that of 35mm hlm, but it was neverthe-
less encouragingly close. On this basis,
Lucasfilm urged Sony to push hard
on the development of the dignal
HD camcorder.

This collaboration helped establish the
practical criteria for HDCAM acquisition
10 become a valuable adjunct to motion
picture film. Central 1o this eflort was
the very high optical qualily required in
the lenses for the smaller 2/3-inch
HDCAM image format. Sony tuimed to
Panavision 1o resume a technical
collaboration we had begun in the late
19805 with earlier HD studio cameras.
This time, Panavision elected 10 invest
significantly in the design of a range of
totally new cinemaiography lenses
specifically for the HDCAM camcorder.
They also cleveloped a full range of the
accessories familiar (o the film cinema-
tographer. Lucastilm and Industrial
Light and Magic 1ested this total sysiem
through the past winter. Final versions
of these products will soon be delivered
to them. Lucasfilm is poised to begin
shooting elements of the new “Star Wars”
movie soon in Australia, Tunisia and
ltaly Throughout 2000, significant new
horizons in digital movie making will
be explored by 24P HDCAM acquisition.

THE SWITCHABLE WORLDWIDE
HDCAM SYSTEM.

The year 2000 sees DTV moving into
high gear. The impact on program
production is immense. The DTV
agenda is also picking up speed in
other regions of the world, and this, in
turn, has significant implications for
U.S program production.

In June of 1999, following a decade and
a hall of international work within the
ITU, a seminal agreement was reached
on a worldwide high delinition forma
for program production and inter-
national program exchange. Bascd
squarely on the 1920 x 1080 digital
format, this siandard recognizes the
worlds diverse requirements in field
and frame rates. The standard includes
60/50/30/25/24 Frame Progressive
origination in addition to the all-
important 60 and 50 Field Interlaced.

At NABOO, Sony unveiled the first
generation of HD products designed
according to this standard.

The new HDCAM camcorder is the
HDW-F900. Originally conceived for
our 24P system, it quickly evolved into
something more. It's the worlds first
truly global product — swiichable
among 30, 25 and 24-Frame Progressive,
as well as 60 and 50 Hz Interlaced.
That’s right — it has five separate picture
capture rates! This single unit can shoot
HD in every region now moving into
DTV: North America, Europe, Asia, and
Australia. This is the camcorder now
being evaluaied by George Lucas and
many others for digital origination of
movies as well as prime time HD
television production.

wWwWw.americanradiohistorv.com

HDCANM 24P
Q [TU 709
Q Multi I'tame Rate
24P/25P730P & 60i/S0i
g PRIME TIME
PRODUCTION AND
MOVIE-MAKING

MPEG IMX
MPEG-2
4:2:2P@ML. & HL

2000

HDCAM
SMPTE
74M
108060
MAINSTREAM DTV

1997

BETACAM SX
MPEG-2
1:2:2P@ML

DIGITAL
BETACANI
Rec 601

422

R AT SRS

BETACAM SP

BETACAM
CCIR Rec 601
Analog Component

Engineered for Evolution
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2000 2000

(997

) Il§

HALF-INCH HD
DIGITAL
MULYI PLAYER
Upconversion o 1080

MPEG IMX
MPEG-2
4:3:2p@Ml & HLL
PLAYS INMULTI
FORMAT PLAYER

HDCAM
SMI'TE 274M
PLAYS IN MULT]
FORMAT PLAYER

BETACANM SX
MPEG-2
$:2:2P@MLL
PLAYS IN MULTI
FORMAT PLAYER

DIGITAL
BETACAM
Rec 601
4:2:2
PLAYS IN MULTI
FORMAT PLAYER

ShEHY

BETACANM SP
PLAYS IN MULT!
FORMAT PLAYER

llhll
I'I‘l()N

BETACANM
CCIR Rec 601
Analog Component
PLAYS INMULTI
FORMAT PLAYER

HALF-INCH
GETS UNIFIED:

THE HD DIGITAL MULTI PLAYER.

\Ve've seen Sonys tiered approach to the
Hall-Inch Platform, with a variety ol
formats serving multiple needs. Now the
digital marketplace is demanding the
ability to move program material
smoothly between HDTV and SDTV.
The Half-Inch plaforimi, common 1o
both HD and SD formats, is tailor-made
for this requirement. Sonys tHalt-Inch
HD Digital Muli Player is equipped
with universal playback capability lor
Betacam, Beltacam SP, Betacam SX,
MPEG [IMX, Digital Beracam and
HDCAM legacy 1apes.

HALF-INCH HD DIGITAL MULTI PLAYER

HOCAM 24P

1TU 709Mult Frame Rale

MPEG IMX
MPEG2 4 2 2P@ML & HL
HDCAM
l SMPTE 274M ]
I BETACAM SX ]
DIGITAL BETACAM MPEG2 4:2:2P0M
Rec 601 4:2.2

The Transition to Digira!

BETACAM SP |

e

o BETACAM
CCIk Rec 801 Analeg Component

The new Hall-inch HD Digital Muiti Player.

There’s more. An up/down-converter
board ouiputs both HD SDI signals and
SDI signals. So pictures recorded in
Standard Definition on any ol these
formats can all be internally up-
converted o the 1920 x 1080 digital
format and output as an HD SDI
interface signal.

In the same way, HDCAM recordings
can be down-converted to the 720 x
480 digital SDTV lormat and be output
as an SDI intertace signal. An optional
card can even provide 7201 HDTV and
80P SDTV outputs, lor users who
need these formats. With this player,
Sony has built an important, cohesive
and complete bridge between HDTV
and SDTV,

The player is based on our new compact
chassis — a mere lour rack units in
height. The player is also switchable
between 60 and 50 Hz interlaced.

These feaiures provide tremendous
operational flexibility. They enable a
multiplicity of migration paths to
SDTV and HDTV programming. And
as we've done in the past, Sony plans 10
support all of the hall-inch formais lor
the long term, with no premature
obsolescence. This way, all formais can
remain valid for continuous
acquisition, feeding and editing.

HALF-INCH HD DIGITAL MULTI PLAYER
Upconversion ko 1080

MPEG IMX
MPEG2 4:2:2P@ML & HL

BETACAM 5X
MPEG-Z 4:2:2P8ML

HDCAM
SMPTE 274M

DIGITAL BETACAM
Rec 601 4:2:2

The Transition to Digito}

| BETACAM 5P

BETACAM
CCIR Rec 601 Analog Component

The new Hall-inch HD Drgltal Muiti Piayer establishes a
crucial brdge between SOTV and HOTV. It piays back
Digital Betacam. Betacam 5X. Betacam and Betacam SP
tapes and upconverts each to the 1080-fine or 720P formats.
white mantaining compatibility with existing HDCAM tapes.

HDCAM RECORDING:
INTO THE FUTURE.

format continues to
rapidly changing

The HDCAM
advance with thesc
times. Broadcasters and
producers are emphatic abowt lowering
the cost ol HDTV equipment. Sony is
prepared 1o develop HDCAM equipment
1o meel the need. Just as we did with
Beltacam analog camcorders, we plan to
progressively evolve the [HDCAM
camcorders and VTRs. The ubiquity
of the Hali-Inch Plattorm supports
economies ol scale, lor fulure cosi
reductions. Smaller, lighter, lower
power-consumption camcorders —
which will also cost less — are already
in development.

program

Half-inch Format

WwWwWwW americanradiohistorv com
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THE HOLY GRAIL OF
HALF-INCH:

THE FULL-BANDWIDTH
MPEG VTR.

Even as the HDCAM lormat hits its
stride as the High Definition workhorse,
Sony is already planning for lulure HD
requirements. The high-end post-
production community seeks an HD VTR
with even more advanced capabilities:

* Modest compression.
e Higher bit depth.

Full handwidth.

e More digital audio channels.
¢ Sophisticated Metadata capabilities.

Sony is developing such a machine. In
the process, we're mainlaining our
allegiance 10 the evolving MPEG studio
standards. The MPEG-4 committee is
currently studying very high resolution,
high bit raie, high bit depth sysiems.
They are converging on an appropriate
algorithm 10 compress such digital
video with high performance. Sony is
an active member of this committee and
we awail its outcome before committing
10 our final design. A standard is expecte«!
late in 2000.

HIGH BIT RATE
MPEG HD
HDCAM DIGITAL
MULN PLAYERS
HD/SD Format Conversion
HDCAM 24P MPEG IMX
1TU 709Mult; Frame Rate MPEG-2 4:2:2P@ML & HL

1997 HDCAM
SMPTE 27aM
|w BETACAM SX I
7.9
997 DIGITAL BETACAM MIEGZaTzeN!
Rec 601 4:2:2

The Transition to Digiral

1 BETACAM
CCIR Rec 601 Analog Component

The coming High-Level Compression standard will Support a
High Bit Rate Hall-inch VTR. It will leature full bandwidth
and modest compression for high-end postproduction.

But even as we wait for standards, one
design decision is already clear. This new
high bit rate VTR will embrace the Sony
Hall-Inch Plattorm. True 1o our tradition
it will have legacy playback of HDCAM
tapes. We expect the HDCAM lormat to
continue as the mainstay of mainsiream
HD acquisition and production, while the
new machine supports the demanding
requirements of high-end postproduction

SONY’S HALF-INCH
PLATFORM:

18 YEARS ARE JUST
THE BEGINNING.

Back in 1982, few could have predicied
the diversity and complexity ol todays
television inclustry. The sudden prolilera-
tion of difterent digital HDTV and SDTV
signal formats has posed significant
challenges. Manufacturers had to deploy
resources carelully, focusing on what
might actually happen in the market-
place. Sony has worked hard to maintain
close contact with all of our customers as
they, too struggled with (he dilemmas
of the moment. Sony remains deeply
involved in the evolving global siandards
for program production and distribution
Finally, the prior invesiments of Sony
customers have always remained an
immovable stake in the ground

Our Half-Inch Platform strategy has
steered through this maze with great
care. We're proud of what we've accom-
plished. And we're conlident in the path
we've laid out for the exciting evolulion
of DTV.

2002

1996 1997 2000 2000 2001

BOKHO SRR

HIGH BIT RATE
MPEG HD

HALF-INCH
HD DIGITAL
MUILTI MLAYER

HDYSD Format
Conversion

MPEG IMX
MPEG-2
£22P@ML & 1L

HDCAM 241
ITU 709
Multi Frame Rate

HDCAM
SMPTE 274M

BETACANM §X
MPEG-2
1:2:2p@M).

DIGITAL
BETACAM
Rec 601 4:2:2

BETACANM SP

BETACANMI
CCiR Rec 631
Analog Component

Engineered for Evolution
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ertain parameters that will need
be checked and adjusted for the
achine to work. These parameters
e well understood by broadcast engi-
eers who have ever worked with vid-
lbtape machines, regardless of format.
150, because tape witl be with us for a
hile yer, longevity is the first thing to
ok for in a digital format. If a format
is a chance of early obsolescence, it
ight not do a good job returning its
ivestment. The compression algorithm
d is part of this decision, also. Choose
e that will be around for a while.
void dying audiovideo-encoding meth-
s that have been migrated to tape use.
Any tape format needs to show good
1dio and video quality, and digital is
0 exception. Always have the ven-
rs or manufacturers leave you a
chine and some tape for a couple of
eeks, so you can see how it looks and
orks in your plant. (If they don’t
ant to do this, beware. Something’s
ring concealed.) This will allow you
see the playback on a monitor type
at you are famihlar with, and look at
e composite output signal from the
achine with a set of waveform/vec-
ir monitors you know well. Take an

cd Time Battery

SUperio

b PAG Charger/Analyzers
for atl cefl chemistrie

products ff
2ading ma

“'m from Missouri, show me” atti-
tude with the manufacturer on the
issue of quality.

A word about backward compatibil-
ity from digital to analog in ma-
chines; this is nice, but is it necessary
to your operation? True, the ability to
play those old oxide tapes in the new
digital machine is handy, but after all,
you upgraded to get away from some
of the problems the oxide tapes caused
in the first place. Keep a couple of the
old machines around to use as “vault
viewers” and use the new machines
for more productive purposes.

Make sure there is more than one
media manufacturer making the cas-
settes for the format. Some third-party
tapes can be better than those from the
manufacturer. Get some samples. All
reputable firms will give out samples.

Look to see if there is more than one
kind of camcorder available for the
format. This usually indicates that a
manufacturer has a solid commitment
to the tape format and will be keeping
it around for a while. If they’re willing
to do the R&D to field several camer-
as, that’s a good sign they believe it’ll
pay them back to do so.

Notice that 1 haven’t said anything
about price yer? That’s because you
should factor that in last. You need to get
a handle on the technical aspects of a
tape format choice first, then start look-
ing at price. Also, remember that new
equipment prices are always negotia-
ble. As one astute purchasing agent once
said, “List price is for the price sheet
printers, not the customers.”

Finally, beware of headlife claims.
One well-known manufacturer was
claiming a 9000-hour headlife on a
particular format. It turned out that you
could get that kind of life, but only if you
did no editing, shuttling, or other contin-
uous handling. The claim applied only
to straight record/play use. The reality
was closer to 4000 hours maximum
before replacement was necessary.

Yes, it’s time to go to a digital tape
format. Yes, there are many formats
available. Yes, you can find one that
will fit vou just fine. No, I don’t want
your old two-inch high-band quad
videotape gear, even if you will give it
away free. Bury it. It’s dead. -

Paul Black is actoig engineering manager for
KPIX-TV/CBS, San Francisco

See us at NAB Booth #L12912
\%28 \3\-
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THE OMNEON VIDEO AREA NETWORI

607 HD

OMNEON

Vit ONITTWORKS

The Only Integrated Networking and Storage Infrastruct

Finally, there’s a digital networking and storage infrascructure that delivers the flexibility to connect
leading distribution, production and media management technologics, via standard networks, to a sc
pool of multi-format storage; the scalability to deliver more bandwidth in more formats to more cha
and production suites than ever before; the compatibility to integrate seamlessly with vour current sys
s0 you can painlessly upgrade 1oday, while equipping your operation for the future; price/performance
sets a new value standard tor the industry; and the power 1o handle the complexity of your world, wh
streamlining your operation. This unparalleled functionality, scalability and value makes the OAINEON VIDI

ARFA NETWORK the ideal networking and storage infrastructure for the digital relevision marketplace.
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PREMIERING AT NAB 2000 - NORTH HALL

AAF AES  IP Data

DIRECTOR

Fthernet RS422  Fiber

Featuring

Data-type Independence - ITU 601, HD, DV, MPEG, OMF/AAF, AES, IP Data, Metadata Linear
Scalability - Scales smoothly to hundreds of distribution channels and thousands of hours of storage
Shared-Storage Productivity - Pooled, multi-format storage for collaborative production and
distribution Open Platform Compatibility - Distribution, production and data management
applications Modular Architecture - Scalable network components include Directors, Packet
Switches, and MediaPorts Reduced Cost-of-Ownership - Lower acquisition cost, lower operational

and maintenance costs On-Air Reliability - Both system-level and critical component redundancy

Increased Profitability - Flexibility to exploit existing assets for new services p——
=

OMNEON

www.Omneon.com VIDEONE TWORKS
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Digital Handhook

Transition to Digital

The ATSC standard

BY MICHAEL ROBIN

The conventional television stan-
dards (325/60 and 625/50) and the
related monochrome-compatible color
encoding concepts (NTSC, PAL and
SECAM) represent a cost/performance
choice based on the technologies of the
1930s, 1940s and 1950s. They were
geared at reproducing acceptable qual-
ity, 4:3 aspect ratio pictures when
viewed at six times the picture height,
This is now identitied as standard-def-
inition television (SDTV). In the 1980s
a great number of interested parties
began developing concepts of advanced
television, high-definition television or
HDTV, geared at reproducing superior
quality 16:9 aspect ratio pictures when
viewed at three times the picture height.
The International Telecommunica-
tions Union (ITU) defines HDTV as
follows:

“ LA systein designed to allow view-
ing at about three times the pictire
height, such that the system is virtually,

FRAME GRAB

A look at tomorrow's technology.

or nearly, transparent to the quality of
portrayal that would bave been per-
ceived in the original scene or perfor-
mance by a discerning vicwer 1vith
normal visual acuity. Such factors in-

signals are transmitted to homes via an
analog satellite technology better
known as MUSE. This system is still on
the air today but will be phased out in
the not too distant future.

A great deal of DTV’s success wiil likely depend
on the willingness of CATV operators to carry
DTV signals in their original format.

clude improved motion portrayal and
improved perception of depth.”

A tall order indeed. Two main trends
initially emerged:

* Japanese NHK: A 16:9 aspect ratio
picture format of 1125 lines (1035 ac-
tive lines) and 60 interlaced fields per
second. This legacy format is described
in the SMPTE 240M standard and its
digital representation is described in
SMPTE 260M. The video and audio

Telco and cable hattle to provide residential

high-speed Internet access
DSL will close the gap in subscribers
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e Furopean HDTV: A picture format
ot 1230 linesand 50 progressive frames,
part of an evolutionary (SDTV 4:3 to
SDTV 16:9to HDTV 16:9) multiplexed
analog component {MAC) satellite
transmission concept. This concept has
heen abandoned.

The North American approach

The North American evolutionary
approach took several vears. In 1987
the FCC established the Advisory Com-
mittee on Advanced Television Service
(ACATS) to advise on technical and
public policy issues regarding advanced
television. What resulted was that 23
ditterentanalogsystems were proposed,
talling under three general categories:

» Improved systems: Oftering im-
proved video quality within the param-
eters of NTSC.

¢ Enhanced systems: Adding addi-
tional information to the signal to pro-
vide an improved widescreen picture.

» High-detinition television: Com-
pletely new systems with improved res-
olution, a wider aspect ratio and im-
proved sound.

in 1990, in the nudst of these never-
ending discussions, a revolutionary
event took place: General Instruments
proposed the first all-digital system. In
rapid succession three additional all-
digital systems were proposed. By 1991
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News doesn't just break —

Hit the air instantly while your rivals crash and burn. Thanks to Leitch,
now you can record multiple feeds, edit as you record and play back
instantly with NEWSFlash“—our digital newsroom.

The instant news makes impact, you have to be ready {o launch
your crew into the action. The first one on air is reporting the
news; everyone else is just reporting history. As every second
passes, you're in danger of missing your target. Leilch's news
server ensures that you never crash and burn by giving you
direct, unrestricted access to our V-SAN—the Video Storage
Area Network. Your crew can simultaneously record multiple
feeds, edit complete packages, and instantly play 1o air. in no
time you'll be shaping stories thal used to remain up in the air. Your crew will be on
the air before the competition loads its tapes. It's all possible with NEWSFlash”, the
world's first Windows NT-based integrated editing system designed specifically for
news. And you can simultanecusly attack with your total squadron with
BrowseCutter”, the only journalist workstation that allows your crew members {o
build rundowns, edit scripts, search news aulomation wires and browse digital video
right from their computer desktops. The sky's the limit with Leitch's integrated news
system. Call 800-231-9673 for more informaltion ot visit our website www.leitch.com.

Using NEWSFlash, newsreom generals can coordinate
with outside forces with nine compatibie newsroom
automations interfaces: ANN Nexxus "Newsmaker;" AP
ENPS; Autoque; CTV Baton; DCM; Generation
Technologies; Newstar; AvStar; and Roswell.

think video @
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the number of proposed systems was
reduced to six, including the four all-
digital systems. In 1991 and 1992 these
systems were exhaustively tested by the
following laboratories:

® The Advanced Television Test Cen-
ter, funded by the broadcasting and
consumer electronic industries, con-
ducted transmission performance test-
ing and subjective tests using experi-
enced viewers.

e Cable Television Laboratories, a
research and development consortium
of cable system operators, conducted
cable transmission tests.

* The Advanced Television

based on the Grand Alliance recom-
mendations. The ATSC added several
standard definition formats resulting
in a family of scannming formats as no
single concept could be agreed upon.
What resulted was the ATSC standard
that was adopted and is being imple-
mented by the FCC.

Characteristics of the video system
The members of ATSC could notagree
on a single picture format concept. As
a consequence, the ATSC standard sup-
ports a range of program materials
originating in different picture formats.

per line and active lines per frame be a
multiple of the pixels and lines in a
DCT block (8 pixels x 8 lines).

Table 2 summarizes the 16:9 aspect
ratio formats. NTSC-triendly frame
rates are obtained by dividing the nom-
inal frame rate by M=1.001. The for-
mats are, respectively:

* SDTV (704 pixels x 480 lines) modi-
fied to MPEG-2 requirements. The mod-
ification consists in reducing the number
of active pixels per line to 704 and active
scanning lines per frame to 480. This is an
MPEG-2 requirement to the effect that
the number of active pixels per line and

active lines per frame be a

Evaluation Laboratory, a T T TR multiple of the pixels and
laboratory of the Canadian ACTIVE | ACTIVE | SCANNING MODE | FRAME RATE (Hz)" lines in a DCT block (8
Communications Research H-PIXELS |LINEI pixels x 8 lines). This for-
Centre,cunductedspb]ectlve 840 480 PROGRESSIVE GO(GO/M), 30(30/M), n mat may use the P or 1
assessment tests using non- a scanning mode at several
‘ PN .. . .. EEVERCS R : :

expert viewers. _ INTERLACED 30({30/M) frame rates. SMPTE Stan-

In 1993 a special panel of 704 280  PROGRESSIVE | GO{BO/M), 30({30/M), dards 293M (progressive
the ACATS was convened to 28(24M) scanning) and 294M (bit-
review the results of the tests INTERLACED A0(I0IM) serial interface) define the

and, possibly, tochoose a new
transmission standard for ter-
restrial broadcasts. It took a
week to reach the unanimous

*M=1.001 IS A FRAME RATE DIVISOR FOR NTSC-FRIENDLY SYSTEMS

Table 1. Specifications for ATSC formats using a 4:3 aspect ratio.
These formats all use 480 horizontal lines and can be either
progressive or interlace.

production aspects of the
format.

e HDTV-A (1280 pixels
x 720 lines). This format

conclusion thar an all-digital =1 uses exclusively P scanning
approach was both desirable EH:IEE:IHT lf-FT::I.E L*II:IIEI:E EI::I.'I:E“"E JFI::E!HI:!* and is described in the
and t@sdvlg.Toaqu Icr;grhy 203M = ™ PROGRESSIVE | 60(30/M), SMPTE 296M standa.rd.

and intensive testing of four {PROGRESSIVE J0(30M), 24[24M) ¢ HDTV-B (1920 pixels
competitive all-digital sys- SCANNING) x 1080 lines). I or P scan-
tems the proponents of these 204M (SERIAL INTERLACED | 30{30/M}, ning at frame rates not
systems formed the Grand ki exceeding 30Hz is used in
Alliance, which was made u TN I— i b this format. This restric-

s p AHD INTERFACE) | 30(30M), 24(24M) L o

of AT&T, GI, MIT, North |~ F7am (SCANNMNG) 1820 | 1080 | PROGRESSIVE | 30(30M), 2aizam) |  tion is due to the fact that
American Philips, Thomson 2020 (SERIAL | INTERLACED | 30{30/W) a progressive 60Hz frame
Consumer Electronics, Dav- | INTERFACE] | rate would result in an

id Sarnoff Research Center
and Zenith.

Theteststook placein 1995
using modular equipment supplied by
various members of the Grand Alliance
and integrated at the David Sarnoff
Research Center. In addition to the types
of tests detailed above, these new tests
included format conversions between
various picture formats, compliance with
MPEG-2 and subjective audio tests.

The development of the advanced tele-
vision concepts were entrusted to the
Advanced Television Systems Commit-
tee (ATSC), a private sector organiza-
tion of corporations, associations and
educational institutions. It was respon-
sible for exploring the need for and
developing the documentation of the
Advanced Television (ATV) standard
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Table 2, ATSC has several options for displaying 16:9 pictures in both
a progressive and interlace scanning format.

Two program format levels, HDTV
(720 and 1080 active lines) and SDTV
(480 active lines), are represented.

Table 1 summarizes the 4:3 aspect
ratio SDTV ATSC formats. The scan-
ning mode may be progressive (P) or
interlaced (I) and several frame rates
are specified. The 4:3 aspectratio SDTV
formats are, respectively:

¢ VGA 640 pixels x 480 lines;

¢ A slightly modified CCIR 601 for-
mat (704 pixels x 480 lines). The mod-
ification consists in reducing the num-
ber of active pixels per line to 704 and
active scanning lines per frame to 480.
This is an MPEG-2 requirement to the
effect that the number of active pixels
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essential bit-serial rate of
the order of 2.5Gb/s
which exceeds the con-
temporary bit rate compression capa-
bilities. SMPTE Standards 274M (scan-
ning) and 292M (bit-serial interface)
define several formats including 60Hz
progressive scanning which, currently,
is not an ATSC format.

Accounting for all picture scanning
formats and frame rates there are 18
picture formats supported by the ATSC
standard, based on the nominal frame
rates of 60Hz, 30Hz and 24Hz. It we
take into consideration the NTSC-
friendly rates of $9.94Hz, 29.97Hz and
23.976Hz we end up with 36 picture
tormats. The latter frame rates will
simplify interworking with NTSC ma-
terial during the simulcast period.
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Audio

Audio characteristics are defined in
the ATSC standard document A-52.
The digital compression system, is a
constrained subset of the AC-3 system
developed by Dolby Labs, It encodes
five tull-bandwidrh audio channels (3Hz
to 20kHz) including lett, center, right,
lett and right surround and one re-
duced-bandwidth, low-frequency en-

pensated Discrete Cosine Transform
(DCT) algorithm and B-trame predic-
tion, The video encoder supports the
wide motion estimation range needed for
tracking tast-motion pictures. In addi-
tion it uses source-adaptive coding, field
and frame motion vectors and other tech-
niques to improve compression etficien-
cy. In all ATSC suggested tormats there is
a possibility to transmit film material in
its native pro-

DESIGNATION | TYPEOF | NUMBER OF COMPRESSED . coiive 24
SERVICE ' CH‘:.HHE!_E BIT FLF:I'!E_}:I_:TE_ 0 e

| _ per sec

;E;:HHP:'EEIHE | MANRAMIDI ) TN o ond .fnrmnt -.m:l

| MUSICAND | MAINAUDIO | 1T05.1 64 70 384 eliminate the 3/
EFFEETE 1“E. : . 2 plll I-d()\.\'l]‘
VISUALLY ASSOCIATED | 1 128 used in NTSC

[ IMPRIRED (W1} [ countries, This
| HEARING | ASSOCIATED | 1 128 results in a re-
IMPAIRED(HI) | | duction ot the

I DIALOGUE (D) | ASSOCIATED | 1 128 transmitted bit-
__ COMMENTARY (C) ASSOCIATED 1 | 128 rate, casing the
EMERGEMCY (C) . ASSOGIATED | 1 { 128 " task of the
VOICE-OVER (VD) ASSOCIATED | 1 128 MPEG-2 en-

coder. The re-

Table 3. Audio service for ATSC includes the main audio services at

up to 384kb/s and associated services at 128kb/s.

hancement (LFE) channel (3Hz to
120Hz). Theresulting 5. 184N b/s datas-
tream is compressed into 384kb/s. The
LFE ¢hannel carries about 1/10 of the
bandwidth of the other channels, so the
AC-3 system is trequently mentioned
as carrving 5.1 channels. Table 3 sum-
marizes the audio service types con-
tained in an AC-3 elementary stream,

Compression

Table 4 shows the essential (active) bit
rates of ATSC recommended produc-
tion scanning formats, with [0 bits/
sample resolution, betore bit rate reduc-
tion and compression are applied. The
total bit rates, including the samples in
the horizontal and vertical blanking ar-
eas, are shown in brackets. The ATSC
terrestrial transmission standard defines
the bitstream content and transport and
its digital ransmission in a 6MHz TV
RF channel, The nominal transmission
bit-rate depends on the chosen digital
RF modulation scheme, The ATSC cho-
sen scheme, 8VSB, limits the transmis-
sion bit-rate to 19.4Mb/s. This con-
straint offers no other alternative but bie
rate reduction and compression to ac-
commodate all the ATSC tormats.

The video compression scheme is based
on the main profile syntax ot the MPEG-
2 video standard. It uses a motion-com-
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ceiver recon-
structs the inter-
laced or progressive display,

Transmission

The ATSC system employs multiple pic-
ture tormats, digital audio and video
compression,

nel encoder which in wrn feeds the RF
modulator of the terrestrial transmirter
operating in an allocated 6N iHz RF chan-
nel. The ATSCchosen modulation scheme,
8VSB, tvpically provides adequate recep-
tion when outside, roof-top, reception
antennas are used. In most locations,
indoor antennas provide unreliable re-
ception. The 8VSB modulation standard
isincompatible with the modulation choic-
es made by the cable operators. The
incompatihility of the 8VSB transmission
modulation with the CATV modulation
schemes and the lack of enthusiasm of
cable operators to carry DTV signals will
likely put a damper on the sales of DTV
receivers as about 70 percent of North
American viewers are connected to cable.
The use of root-top reception antennas
would likely remove some ot the prob-
lems of introducing DTV, However, root-
top antennas are no longer common and
are impractical, if not impossible, to use
in large cities with many high-rise build-
ings. Alternate modulation schemes may
otfer more reliable reception under mar-
ginal conditions and passionate discus-
sions are currently taking place concern-
ing, the acceptable modulation scheme.
The increasing availability ot set-top
CATV converters will make DTV sig-
nals available to NTSC receivers as well

The comprcsscd ACTIVE (TOTAL) NOMIMAL | ACTIVE (TOTAL)
video and associ- VIDEDQ FORMAT FRAME RATE | NOMINAL BIT RATE
, PIXELSXLINES  (tis) | (Muisy
ated audio data §40 x 430 30 INTERLACED | 184 (252)
streams are pack- {840 x 525) 30 PROGRESSIVE | 184 {252)
etized intoa pack- 50 PROGRESSIVE | 368 (504)
etized elementa- 770 1 480 | 90 INTERLACED 207 (270)
ry stream (PES). {858 x 525) 30 PROGRESSIVE | 207 (270)
One (e.g. one n - | GOPROGRESSIVE | 414 (540) =
HDTV program) ~ 1280x720 | 30 PROGRESSIVE | 553 {742)
or several (e.g. (1650 x 750) 60 PROGRESSIVE . 1106 {1485} ]
multiple SDTV 1920 x 1080 30 INTERLACED 1244 (1485)
(2200 x 1125) 30 PROGRESSIVE 1244 (1485)

programs) PES,
along with auxil-
farv and control
data as well as
program and sys-
tem information protocol (PSIP) are ted
to a transport stream multiplexer which
combines them into a 19.4Mb/s data
stream, Packetization allows audio, vid-
coand auxiliary data to be separated into
fixed-size units suitable for forward error
correction, program stream multiplexing
and switching, time synchronization. This
offers flexibility and extendibility as well
as compatibility with other formats.
The 19.4N /s datastream teeds a chan-
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FOR NTSC-FRIENDLY SYSTEMS THIS FIGURE IS DIVIDED BY M=1 001

Table 4. Because of the high bit rates required by the various
ATSC tormats, MPEG-2 compression is used to reduce the bit rate
to tit within the 19.4Mb/s datastream.

as to DTV receivers with compatible
interfaces. A great deal of DTV success
will likely depend on the willingness of
CATV operators to carry DTV signals
in their original tormar. a

Michael Robin, former engmeer with the Caa-
dian Broadeastmg Corpr. engimecring headegrar-
ters, s an mdependent broadcast consultant
located in Moatreal Camada. He is co-anthor of
Digital Television Fundamentals, published by
McGrawe-Hall.
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rhen Dana and Michael Liman of Liman Video Rental, Co. - the premie

\ \ source for digital and HD video rentals in the Last -+ decided te build the
industrrvs first digital production, post-production and uplink truck, they alread:
knew which lenses thevwanted -~ Angenieux High Detinition (FI1D) and High Resolition
(HR) Series lenses. That's because Liman Video has received nothing but rave reviews on

Angenieux lenses from theirindustrv renowned clientele
—
-y — '_‘“";’ 9 . e
T neenieux lenses deliver the sharpness and chromatic pertormance

" . . : .
that meet all our technical requirements  and they work well with
everv comera weve Lested, said Dana Liman With Angenicux lens
es, were contident in providing the best image quality and

ergonomics available

Angenicux is taking high definition to the extreme. according to
Michael Liman. Owr broadcast. documentary ond leature {ittm clients converting to LYY recognize
| ngenieuxs extensive experience in film optics and insist onvusing their FD and broadeast lenses

| For more information on Angereux lenses, coll 973 812 3858 -wwvavangenicux.cont - e mail angenicuxetclus.com
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Securing your future.
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Computers & Networks

Virtual sets

BY BRAD GILMER

As the technology matures and as
the cconomics of virtual sets be-
come more compelling, virtual is set
to become commonplace in the broad-
cast industry. You might have seen
virtual sets used during NBA cover-
age on TNT, on the game show My
Generation on VH-1, or perhaps in
use at a network affiliate during elec-
tion coverage. Virtual sets combine
high-quality graphics rendering with
chroma keying and advanced cam-
era-tracking technology to allow real
people to interact with computer gen-
erated objects in a realistic virtual
environment.

If you are one of the people who
saw Roger Rabbit when it first came
out, you may have been quite im-
pressed with the interaction be-
tween the animated characters and
real actors. The etfects in the mov-
ie were spectacular, but the cost
and production processes used were
not viable tor everyday applica-
tions such as game show produc-
tion or live events. As computer
processing power has increased, the
ability to animate graphics in real-
time has become a reality. The
Cartoon Network was involved in
one of the first broadcasts of an
animated cartoon character that
was rendered and broadcast in real
time. A dog called Moxie was ren-

Cne of the advantages of virtual set technologies is that they are not limited to the
size of the studio, Small studios can be used to the same advantage as large ones.
Photos courtesy of Radamec.

tures such as eyebrows and the end
of the character’s nose. While a
long way from a virtual set, the
abilitv to manipulate a graphics
image based upon telemerry gath-
ered from external sources was a
critical development.

In the mean time, chroma key
technology was already well devel-
oped. Combining animated graph-

Personnel costs for virtual set designers and
operators can he very high and should be part of

any evaluation.

dered on an SGI plattorm and ani-
mated using inputs from an array
ot hall-effect sensors on an actor
along with external controls that
were used to manipulate other fea-
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ical images with chromakey had
been done for quite some time. This
retatively simple combination of
technologies had several weakness-
es. First, while 3D graphic cle-
ments could be easily c¢reated, it

April 2000
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was not possible for the talent to
interact with the objects in 3D space.
A 3D weather map, tor example,
might look very realistic, bur the
talent could do little more than
stand in front of it pointing to re-
gions of interest. A second limita-
tion was that if a 3D graphic ele-
ment was supposed to be something
real, such as a rable, the effect was
immediately ruined with any cam-
era movement because the perspec-
tive of the virtual object remained
unchanged. It became immediately
obvious that the 3D object had
been keyed into the scene.

Virtual set companies addressed
these two factors in a way thar
allowed the talent to interact with
objects, walking among them while
camera angles changed in a way
that makes the virtual elements look
like they are part of the real scene.
The first advance was to compure
the position of persons in the real
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camera shot so that the rendering
engine could tigure out whether the
talent was in front or in hack of a
rendered graphic element. The sec-
ond advance was to equip cameras
with an array of sensors that rrack
evervthing from camera position in
the studio to zoom and focus set-
tings. By collecting critical infor-
mation about the camera’s position
and setrings, the rendering engine
could calculate new 3D views of the
rendered objects
based wupon its
mathematical
knowledge ot what
the view of the ob-
jects should look
like.

It does not take a
computer scientist
to figure out that
making the mil-
lions of calcula-
tions per second
that can be required
tor real-time 3D
rendering takes a
lot ot computer
power. Early virtu-
al sets required
that the virtual el-
ements be designed
so that they were
not too complicat-
¢d for the compute
engines involved.
Even today, it the
virtual elements exceed the capabil-
itics of the processor, the clements
may be incompletely rendered and
animation of these elements will not
be at 30 frames per second.

Virtual set finances

Virtual sets are supposed to be
much less expensive than using tra-
ditional sers. Is this really true? The
answer, as with almost evervthing
in lite, is that it depends. For many
applications, vou can realize sub-
stantial savings by employing vir-
tual set technology.

Since there is no physical set, you
can save anywhere from $50,000 to
$500,000, depending upon its com-
plexity. Offsetting these fees are the
fees charged by the graphic artists
to create vour virtual set. These
charges can vary widely, but usual
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ly you will realize savings. Ser de-
sign can run anywhere from $30,000
to $350,000 or more, but this runs
the range from a simple news cut-in
studio to an elaborate election suite.
One important thing to realize is
that vour design fees, it anvthing,
will be higher using virtual sets.
Virtual sets can create new visual
opportunitics, and yvou are probably
going to pay more to explore those
opportunities.

The basic bluescreen backdrop of the set remains in place while a multitude of
virtual environments can keyed upon it, benefiting a station’s bottom line
through reduced set construction and removal costs.

Another area of real savings re-
lates to the handling of sets. It is
quite common for stations to have
to tear down sets and move them to
make room for other production
activities. Not only are crew and
storage costs involved, bur the loss
of studio time while it is being turned
around for the next shoot is a real
out-of-pocket expense if the facility
is fully booked. While the sets are
being changed, the facility cannot
be used. Changing virtual sets re-
quires loading a disk and usually
changing some of the lighting in the
studio, but this time is minimal com-
pared to physically moving a set.
The logistics of moving a set may
also be a consideration, and repre-
sent a further loss of revenue. In
union environments, a set change
may resultt in a minimum crew charge
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regardless of how long it takes to
change the set.

The cost of hardware and soft-
ware can range anywhere from
$40,000 to $400,000 or more. Vir-
tual set software can be run on a
Windows NT machine, or on a
very large SGI system. As expect-
ed, performance, complexity and
features all increase with price,

One thing is certain — the price/
pertormance ratio of these systems
will continue to

improve as this
technology takes
advantage of the
major Improve-
ments in consum-
er-oriented hard-
ware and software.

Personnel costs for
virtual set designers
and operators can
be very high and
should be part of
any evaluation. You
may get hucky and
find a sharp college
student who would
work for a reason-
able price, but in
most cases, these
designers and oper-
ators will be among
the most highly com-
pensated people on
your production

team.

Virtual sets offer a number of advan-
tages that are hard to put into specific
cost terms. They can appear to be
quite large while, in fact, the size of
the studio is very small. Virual en-
ables creative possibilities that have
not been available before. While this
has led to the overuse of the effect
earty on, as this technology matures,
the reat gains will be made in crearing
a believable virtual environment that
decrease remote location costs and
allow projects to go forward that would
have not been economically viable
previously. [ |

Brad Giler is President of Gilmer & Assoct-
ates, and is also Executive Director of the AAF
Association.

Send questions and comments to
brad_gilmer @intertec.com
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AES-3 distribution: Coax or twisted pair?

BY STEVE EPSTEIN, TECHNICAL EDITOR

s an equipment distributor, we
have sold both balanced and un-
balanced digital audio systems. My
understanding of balanced
and unbalanced audio
is from the analog au-
dio world, where the
balanced audio has a
cleaner signal due to
the shiclding in the bal-
anced cable, Is the same
true in digital audio? Or,
I guess the question might
be: Is there an advantage to deploving
balanced digital audio? With unbal-
anced digital audio able to use stan-
dard coax with 73} connectors and
inexpensive routers/distribution sys-
tems, why would anyone ever want to
use a balanced AES digital audio
system?

Dale Rochon

Vice President, Sales & Marketing
Image Technics Inc.

Irving TX

Firsr, let’s lock at
the difference be-
tween a balanced sig-
nal and an unbal-

anced signal. A bal-
anced signal consists

of two signals, equal in amplitude, but
opposite in polarity. These two sig-
nals can be tloating or referenced to a
common voltage. In nearly all cases,
when the signals are referenced to a
common voltage, that voltage is OV or
to ground. Obviously, tloating signals
are not referenced to a common volt-
age. The key advantage of balanced
signals is their increased noise immu-
nity over unbalanced signals. Under-
standing the reason for this requires
an understanding of the relationship
between electricity and magnetism.
Anytime current flows, a magnetic
field is generated, This is true in audio
cables, AC transmission lines and RF
radiation. Magnetic tields, interest-
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ingly enough, cause electrons to move
within conductors — in other words,
current flow. The amount of current
flow depends on the strength of the
magnetic field and how quickly it
changes. Because cabling is made of
metal — a conductor — it is attected
by magnetic tields. As there are chang-
ing magnetic tields all around us, they
cause current flow in cabling that
typically shows up as noise.
Balanced signals are normally car-
ried on twisted pair cable. At the
receiver, the signal goes to a difteren-
tial input. Ditterential inputs are con-
figured to amplity any signals that are
different on the two wires, and reject
any signals that are the same. Signals
entering the wire at the other end are
different, because they are opposite in
polarity. However, any noise that was
picked up along the way will be al-
most identical on each ot the two
wires, therefore it will be rejected.
Adding a shield to the wire reduces the
amount of noise picked up.
Unbalanced signals typically use co-
axial-tvpe cables and rely on the shicld
to reduce the amount of noise picked up
by the wire. In recent years, manufac-
turers have begun putting ditterential
inputs on equipment that uses coaxial
connectors. Insulating the shield trom
the chassis and connecting the center
conductor and the shield to the two
inputs does this. Although the noise
reduction produced by this is less eftec-
tive than when used with twisted pair,
there is still some benefit gained.
With the differences between bal-
anced and unbalanced signals cov-
ered, let’s look at their use with digital
audio. First, because this is digital,
induced noise on the cables will not
affect the audio. The noise, however,
can affect whether or not the digital
signal can be recovered at the other
end. So, what do you use, coax or
twisted pair? As usual, it depends.
One consideration is length. Coaxial
cables can go about 2000ft with digi-
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tal audio,
while
twisted
pair is only
good toabout
1000ft. However, only a small per-
centage of cable runs fall into that
length, so that’s not much help. Adapt-
er costs are about $45 each and this
applies whether you need to go BNC
to XLR or XLR to BNC—again not
much help. Twisted pair cable is typ-
ically less expensive than coax, so
there is something to consider, but
how much time is required to purt the
connectors on? How much does that
extra time cost? An interesting twist
(no pun intended) on the cable/con-
nector angle is the use of Category §
cabling and RJ-45 connectors by Ra-
dio Systems in their StudioHub prod-
ucts. This is more of a distribution
solution than something used for ter-
mination, but it may be worth looking
into. On the BNC side, the tools to
strip the cable and ¢rimp the connec-
tors can easily run $300 to $500, or
about 10 adapters. My background is
video, and with the right tools, 1 can
put a BNC on much quicker that an
XLR. However, it your background is
in audio, the opposite is probably
true. XLR and BNC connectors are
comparable in price, but the XLRs
can tvpically be reused, whereas crimp-
type BNCs cannot.

I checked with some manutacturers
of AES-3 equipment to see if there was
a trend one way or another. For the
most part, sales of XLR vs. BNC AES
equipment is about 50/50, but if the
manufacturers are leaning any way, it
is toward BNCs. Personally, 1 can’t
tind a compelling reason to use XL.Rs
and twisted pair cable, but I am sure
there are plenty of audio engineers
that would disagree.

If you have a problem that I can help
with or simply have a comment, you-
know where to find me:
drdigital@compuserve.coni. [ |
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The networks of CNN News
Group are on the air around the
world 24 hours a day, seven days
a week. Yet, the Atlanta head-
quarters is in an almost constan
state of facility redesign. Some
compare it to changing the wheels
on a moving locomotive. Very few
of us will have the opportunity to
experience first hand the challen
es of such a large and complg
environment but we can, courtefy
of CNN, take a snapshot of this
constantly morphing broadcast gi-

—ant and usc the lessons they have
learned in our own projects.
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Control room for CNN Headline News. The main technical operating position, shown on the right, uses a GVG 4000
production switcher

make the minor sottware and hard-
ware modifications necessarv to meet
reliability goals.

As work progressed on proving the
core equipment to be used, various other
facility issues came to the toretront,such
as where 1o locate the servers. Since the
current arrangement allowed each net-
work to have its own terminal gear area,
the decision came down to which one
had enough space to accommodate the
new gear. CNN and Headline News
had about 13,000 square feet of terminal
gear space. This project would necessi-
tate an expansion to about 18,000 square
feet, but this would ultimately shrink
back to less than the original 13,000 square
feet. Space in the CNN terminal gear arca
was selected for the installation.

Another issue was cabling. CNN
News Group networks are located in
nwo multistory towers with a common
atrium. Since the networks grew orig-
inally as separate entities, sufficient
interconnect cabling to support shared
server-based plavhack did not exist.
Additional fiber cable was installed
berween the two buildings.

Meanwhile, testing and contiguration
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continued with the Leitch servers. The
design called for 30 dual-channel Leitch
VR300 servers arranged in two 13
server arrayvs with 62 hours of storage on
each half. Each array has 18 output
ports and 12 input ports with RAID

protected Fibre Channel storage. Anv
clip sent to the server is actually dupli-
cated on both arravs. Sophisticated data
management sottware is constantls
checking to ensure that a complete mir-
rored environment 1S maintained.
Another important element ot this
project was writing and testing the
sofrware, which would allow the serv-
ers to interface productively with the
Avstar Newsroom system used by edi-
torial staffers to write, edit and build
their newscasts. CNXN Headline News
was already using Avsrar, and plans
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were underway for the other networks
to implement its use as well. Leitch
developed custom software for its
VR300 servers to accommodare this
requirement. And, always mindful ot
the need for a backup plan, the design
team developed an RS-422 controller
which is hardwired directly to the
server and independent of any other
data networks or computers. A control
panel was built by DNF of California
tor each control room. The added
hardware allows control room statt to
continue to operate the servers in the
event of tailure ot other svstems.

As hardware testing and software de-
velopment continued. the next decision
that had to be made was selection ot the
first network to begin using the server.
With its studio and control room reno-
vation completed and the fact that its
normal operation involved recorded
rather than live playback to ai, CNN
Headline News was derermined to be
the best choice for tirst implementation.

In the fall of 1999, CNN lleadline
News began using server-based play
back in a shadowing mode with their
current setup. The new server worked


www.americanradiohistory.com

Alliance
Digital Master Control |

LougP’

Cougar_li_D_
32x32 Matrix

F-"_-l'
,'--.T--

Ocelot HD
16x16, 16x8 Matrix

¥
, B s

l:l_\JS-B _HD
8x2 Matrix

--ppanRist, .

Corporate Sales Office
PES ‘ 25 Pinelawn Road Suite 99E

J‘ -l Melville, NY 11747
Switching Tel: 631-845-5020

Tel: 800-328-1008
Systems . 631:845.5023

Copyright(©2000. All rights reserved.

Circle (131) on Free Info Card

Tools
for the
Transition!

-
_—
“ X

HDTV won't replace all other formats
anytime soon. That's why the PESA
Alliance Master Control Switcher makes
so much sense. The Alliance is designed
for; 1) full-time SDTV; 2) full-time HDTV;
or 3) mixed SDTV and HDTV broad-
casting. Multi-format technology allows
SDTV systems to be upgraded to HDTV,
preserving your investment. The PESA
Alliance also supports multi-channel
capability, so you're ready to handle

any programming strategy.

PESA's lineup of HDTV routers is right
for today's needs. For maximum flexibility
take a look at the Cougar HD. You
can start as small as 4x4 and expand
to 32x32 with plug-in cards. The
Ocelot HD delivers a 16x8 or 16x16
matrix in only 1RU, making it great
for field or studio use. The LNS-8 HD
8x2 switcher is perfect for monitoring,
editing, telecine, and automated
applications.

Ask about PESA's all-new HDTV
distribution Amplifiers!

www.pesa.com / salesinfo@pesa.com

See us at NAB Booth #L12961



www.americanradiohistory.com

T EWATWE RN .»

CNN Headline News media operations area. Note the edit bays in the background.

so well that the network dropped its
shadowing atter only a few days. This
quick success was due to the long
months of testing the system had un-
dergone, as well as the involvement of
emplovees ar all levels in the design
and implementation process.

With
CNN tcam could consider the next
network to convert. CNN Internation-
al scemed the best candidate. CNNI
operates two simultaneous control

Headline News online, the

rooms and often needs access to the
same stories at the same time.
Throughout the fall of 1999, CNNI's
operations staff worked on the conver-
sion details involving not only access-
ing the server, but also implementing
use ot the Avstar Newsroom system
and rearranging equipment in their
control rooms. CNNI spent a signifi-
cant amount of time getting input
from cmployees on how the new de-
sign should be implemented in their
operating environment. This hard
work paid off i carly 2000, when
CNNI's conversion to server-basecd
plavback was complete.

It is important o remember that for
the CNN News Group, implementa-
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tion of server-based plavback was not
occurring in isolaton. Puring the time
that this project was in process, the
CNN newsroom was completelyv re-
buile and Headline News facilines,
including control room, were relocat-
ed and rebuile trom top to botcom. In
addition, a centralized routing system
tor video and audio was being installed
along with a New Media Operations
Area with 40 edit rooms chat went on
line during the summer of 1999.
Timing and coordination ot the vari-
ous projects became an issue, as well as
the application of resourcesto the projects.
The same R&D and engineering re-
sources had to be applied to all of these
projects. One lesson learned from the
server-hbased plavback project was that
tor any project that touches so much of
an organization, the time to complete is
probably longer than first estimated.
With two nctworks now using the
server, the project continues during 2000
to bring the other nerworks on line.
Because of the effective close working
relationship with the vendors on the
project, anv expansion needed i the
tuture can be readily accomplished.
Overall, the lessons oftered by the
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CNN News Groups approach ro facil-
ity design are:

e Work from a business-tocused plan;

* Sclect flexible vendors who will
buy into the design concept;

e Involve all levels of employees;
test new syscems exhausuvely; and
most importantly,

e [mplement projects in a steady mea-
sured way, so that customers continue to
receive the high-qualicy product to which
thev are accustomed. [}

Don Thompson is director of marketing for
Leitclh.
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By John Holland

ust a mile north of downtown Las

Vegas is NBC affiliate KVBC-TV
Channel 3, a 53rd market television
station in the final stages of completing
its transition to digital. What better
audience for this kind of technological
advance: Las Vegas’ enthusiasm for
techno-toys is almost as great as the
wattage lighting up the city. Reported-
ly, VCRs penetrated the market there

2 T 2 -,
faster than anywhere in the country, pgp@  ==Susisecerr ... .

and today one in three people packs a
cell phone.

The production control room is buiit around Grass Valley
4000-3 with four channels of Krystal DVE. An Omnibus
automation system provides control over the Proflles,
assembling news clips from the EditStar and NewStar
systems. Photos courtesy of Grass Valley Group.
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KVBC-TV, whose slogan is “Where
News Comes First,” provides news
coverage for all of Southern Nevada
utihzing satellite trucks, live micro-
wave units, news vans and Skv 3, the
station’s on-site helicopter. Through
its affiliation with NBC, it provides
prime-time programming, including
news and sports programming.

Nearlv two years ago, the KVBC
engineering team went shopping at
NAB rto find a new solution for news
editing and overall news product han-
dling at the station. It also sought a
digital infrastructure that would en-
able the station to keep pace with the
twists and turns of digital television
and related new media. Maintaining
a rechnological edge was kev to main-
taining leadership in an ever-expand-
ing market.

Todav, KVBC-TV has heen trans-
formed trom a purely analog opera-
tion to a fully digital
601 facility. It features a
format-independent dig-
ital infrastructure for
editing, production and
transmission provided
by the Grass Valley
Group and Avstar, a
jointly owned subsidiary
ot the Grass Valley
Group and Avid. Omni-
Bus Svstems provided the
control layer for the new
KVBC facility, and Beck
Associates served as the
system tntegrator.

Digital
infrastructure
lays groundwork
for digital
transition

In preparing for a serv-
er-based operation, the
KVBC engineering team
members were mitially
proponents of a “one-
box™ theory—a single
device that could serve
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as a central ingest, processing and
playout point. A multdevice approach
seemed prohibitive, given a lack of
tast and reliable media asset manage-
ment tools that could quickly locate
materials across multiple systems. On
the other hand, the team reasoned that
a single massive box also could become
a single massive point of failure. After
visiting NAB98 and the Grass Valley
Group (then Tekrronix), what began as
an etfort to change how editing and
news product handhing was supported
blossomed mrto strategic rebuild of the
tacility. KVBC engineers instead deter-
mined a digital media infrastructure
hased upon a distributed nerwork of
storage devices, linked via audio/video
routers, data networks and a central
automation structure would be the bet-
ter solution,

As NAB 2000 approaches, KVBC-
TV is getting ready to throw the switch
on an integrated system for news in-
gest, news editing, finish editing, live
production, news playout, master con-
trol and facilities management, all
linked by digital routing technolo-
gies, including a Fibre Channel net-
work tor faster-than-real-time trans-
ters. The new infrastructure will bring
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KVBC’s facilty to the state-of-the-art
while preparing for the station’s move
to digital transmission, which is sched-
uled to occur over the next vear.

The Grass Valley Group, in partner-
ship with system integrator Beck As-
sociates, worked with the KVBC en-
gineering teant to reconstruct the n
frastructure of the studio. Engineer-
ing management is confident that
KVBC-TV now has a facility that will
upconvert digital transmissions very
nicely and a switching and automa-
tion structure that will enable key
apphications, such as HID broadcast-
ing, as programming becomes avail-
abte and the market warrants.

News and commercial
automation system

Just prior to NAB two years ago,
KVBC-TV made the decision to go
DVCPRO as the standard for news-
gathering. The Grass Valley Group
Profile PDR400 digital video plat-
torm fell right in line with this strat-
egv and KVBC used the PDRs to lay
the foundation for keeping the entire
KVBC news operation in a DVCPRO
tormat. Now KVBC is ahle to shoot in
the economical digital format, and

News coverage is the station’s key branding feature. Supporting the on-air news staff is a fully-
equipped studio with low-power consumption Videssence lighting and Philips cameras.
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transfer material straight to the
PDR400 for editing and playback
without c¢hanging compression
schemes.

In addition to material arriving trom
the field on rtape,
KVBC's news operation
has several microwave
and satellite feeds. Re-
gardless of the delivery
method, as the first few
frames of material are
downloaded into one of
two ingest Profile units
they are simultanecus-
ly available for on-air
editing and treatment
as topical promotions.
The two Profile ma-
chines operate under
OmniBus control for
manipulating the me-
dia. The PDR400s,
which offer approxi-
mately 22 hours of stor-
age each, enable the
station to transfer ma-
terial to its editing Pro-
file systems via a Fibre
Channel network, let-
ting incoming feeds flow
directly into the news-
room and to EditStar
workstations for edit-
ing.

For news editing, the
station uses nine Edit-
Star workstations, c¢on-
nected to three Profile
digital video platforms.
The EditStar system from Avstar pro-
vides drag-and-drop control for first
cuts-only editing of stories nearly up
until airtime. Up to nine journalists in
the newsroom can load material direct-
ly from videotape into an EditStar-
equipped Profile device for editing;
digitization takes place with each edir,
eliminating the time to predigitize the
videotape. As individual clips are fin-
ished, the Omnibus system compares
the pieces with rundown information
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obtained from the NewStar system and
transfers them to a cache Profile for
automated playout during the news-
cast. For finish editing and special
projects, the station is using three Avid
Media Composer 1000 systems: one
for news and two for production.
Long term, the station is hoping its
investments will yield dramatic im-
provements in its archive and retriev-
al capabhilities. In the short term, it
expects its new systems to give jour-
nalists the ability to share media much

A facility-wide Omnibus automation and c¢ontrol System provides on-
air media management, as well as supporting the dubbing and playout
of spots and interstitial. A Grass Valley M2100 can handle both SD and
HD playout channels under Omnibus control.

faster and effectively — finding the
right clips and getting stories to air
quickly.

For live production, KVBC is using a
Grass Valley 4000-3 production
switcher with four channels of Krystal
digital video effects. The system also
features a Profile PDR200 digital vid-
eo platform operating under DNF and
Grass Valley P-Bus control for higher
resolution graphic elements.

Mecanwhile, KVBC's new infrastruc-
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ture is streamlining its commercial
capabilities. Interstitial marterial is
transferred either trom videotape or
trom satellite-based servers to two
mirrored Profile PDR300 MPEG-2
digital video platforms with 21 hours
of storage each. These units are net-
worked via Fibre Channel but operate
separately from the other Profile de-
vices. Material stored on these Profile
svstems consists of commercials (most-
lv 30-second spots), station identifica-
tion spots (mostly 10 seconds), pro-
mos (mostly 30-second pro-
motions), and Public Ser-
Announcements
(mostly 30 seconds). Ap-
proximately 30 interstitials
are added every business
day, and 150 are deleted
at the end of every week.
OmniBus Columbus soft-
ware provides the auto-
mated media manage-
ment, dubbing and play-
out of these materials.

The master control
switcher at KVBC-TV is a
Grass Valley M-2100. The
switcher can be operated
manually from the control
panel or put under the con-
trol of the OmniBus soft-
ware. The M-2100 is ca-
pable of multichannel op-
eration, allowing tor ex-
pansion into multicast and
HDTYV. The station is also
using a Fibre Channel net-
work to provide faster-
than-real-time transfers of
audio and video informa-
tion among the Profile dig-
ital video platforms. This
configuration will let it
transfer and archive mate-
rial at four times real-time
speed without passing it
through a codec. While the MPFEG-2-
based PDR300s handle the commer-
cial material, long-form materials are
principally recorded and played back
on Panasonic AJ-D950 DVCPRO-50
tape machines, also under OmniBus
control.

Linking the KVBC editing, produc-
tion and on-air replay systems are
Grass Valley SMS7000 digital video
and audio routing systems. These sys-
tems are framed 128x128 and loaded

vice
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KVBC-TV Ir IR

Profile video server room. A combination of Profile PDR400s, with native DVCPRO
format recording and the PDR200s for on-air clips make a powerful team for the
stations’ fast-pace news operation. Two ingest PDR400s provide 22 hours storage
each. Material to be edited is transferred to PDR200s over Fiber Channel.

128x96 with one stream (two
channels) of AES digital audio. Exist-
ing analog sources are converted
through A/D-D/A converters.

At the heart of the KVBC system is
the OmniBus Facility Management
System for resource management,
media management and machine con-
trol. Eighteen OmniBus user interface
computers are located within the KVBC
facility to provide quick and easy
access to media and control over net-
work devices. The station also uses
the OmniBus system as an interface to
its JDS/Bias traffic and Avstar/New-
Star newsroom automation systems.

Looking forward

KVBC-TV isrelying upon the strength
and flexibility of its new digital infra-
structure to help it keep pace with the
growth of the surrounding Las Vegas
metropolitan and greater southern
Nevada areas. With the population of
Las Vegas alone growing by 6,000
people per month, the expectations of
southern Nevada viewers are much
higher today than they were 10 years
ago.

KVBC-TV, which has successfully
made the transition from analog to
digital and from a small- to medium-
sized market, now is well-positioned
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to make the move from medium- to
large-sized market and into new
capabilities, such as HDTV, Internet
streaming and central casting, as the
market and industry demand. [}

]—OIH Holland is director of engineering at
KVBC-TV, Las Vegas.

KVBC
Equipment List:

Live Production:

GVG 4000-3 Digital Production
Switcher

GVG Krystal Digtal Video Eftects
(Four Channels with Combiner)

AMS/Neve 32 Channel Series 55
Audio Console

Philips/BTS LDK 90 Studio
Cameras (3

RTS Matrix Intercom

Electronic Graphics:

Chyron iNFiNiT! Character
Generator

Quantel Picturebox Twin Still
Store

Quantel Paintbox

Quantel HAL
Master Control:

CGVG M-2100 Multichannel
Master Control system
equipped with one SDI frame

Central Video/Audio Storage:

GVG Profile PDR 400 Digital
Media Plattorms (6)

Aprit 2000

wwWwW americanradiohistorv com

GVG Profile PDR 200 Digital
Media Platform (1)

GVG Profile PDR 300 Digital
Media Platforms (2)

Videotape:

Panasonic DVCPro50 VTRs (10)

Panasonic DVCPro VTRs (22)

Sony Betacam VTRs (10)

Sony 1" Type C VIRs (2]

Distribution:

GVG SMS 7000 Digital routing
system

Leitch VIA 32 Analog augmenting
router

Digital /Analog Distribution by
GVG in universal 8900 frames

Seamount Patch panels with
Trompeter patches

Leitch DFS 3005 Converter/
Synchronizers (36)

Monitoring/Measurement/ Signal
Generators:

Master Control: Sony BVMT4G5U/
Videotek VTM300

Engineering: Sony BVM14E5U

Production Control: Sony
BVM20G1U

Tektronix WFM 601 A/E/M ’s and
various monitors

Tektronix TG 2000

Tektronix SPG422 (2)

News:

Avstar NewStar for Windows
Computer system

Avstar EditStar news editing
system (9 stations)

Avid Media Composer 1000

Panasonic AJ-D810 DVCPro
Camcorders (15)

Panasonic AJ]-DLT75 DVCPro
Laptop Editors (5)

Microwave Vans (BAF and
Frontline) (4)

SNG Truck (BAF)

Hughes 500 Helicopter equipped
with Wescam/Troll Microwave
system
and FLIR Systems Ultramedlia ||
gyro-stabilized camera

Adaptive Broadband RF equip-
ment and Troll/Wescam control
systems

Trollcam remote controlled
camera systems (3)

Creative Services/ Online Editing:

Panasonic AJ-D900 DVCPro50
Camcorders (2)

Avid Media Composer 1000
Editors (2)

Linear Tape Suite with GVG-110
Switcher and Sony BVE-900
Editor

Traffic:

JDS/Bias

Facility Management/ Automation:

OmniBus Systems featuring
Columbus Automated Master
Control and News Playout,
Machine and Router Control
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One of the nearly completed RIBs uncergoing some last minute
touch-up before final inspection and preparation for shipment.
Photos courtesy Concept: Benson & Rice.

By Steve Epstein
{ technical editor

If you needed to put together a broadcast facility
halfway around the world, and keep your costs
| down, how would youdoit? Well if you were NBC,
and wanted to reuse the facility for the next ten
years, enlisting the help of a manufacturer/systems
integrator such as Sony could be beneficial. With
that in mind, Sony and NBC entered into a close
collaboration on a project to build the broadcast
facility for the Sydney Olympics. The design is such
that the basic building blocks will also be used for
the four Olympics that follow. All five Olympic
broadcasts will be done by NBC. In light of the
accelerating rate of change in today’s technology,
building anything that can remain state of theart for
a period of ten years is a considerable challenge in
itself. Making it deployable cost-etfectively adds
another dimension to the challenge.

in a box
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Sony’s Olympic RIBs:

Racks in a box

Building block basicse

After buyving the rights to the next
five Olympic broadcasts, NBC need-

Ongoing integration work on several RIBs
at Sony’s integration facility in San Jose.

ed to tind a way to do them with a very
close eye on the bottom line. Through
a series of win-win agreements {as
well as a 10-year contract) with Sony
Corporation whereby Sony would sell
NBC some of the necessary equip-
ment, lease the rest and provide sys-
tem integration, the beginnings of an
overall solution came together. The
trick, it seemed, was to pre-build the
system, ship it to the venue and do
minimal assembly and integration on-
site. For obvious reasons, it made the
most sense to use standard shipping
containers. Determining the best way
to fill the containers was another

The trick, it seemed, was
to pre-build the system.

matter. Talks were initiated with ma-
jor shippers such as UPS and the U.5.
military, If you think about it,
the military’s requirements are
comparable — ship and deploy high-
tech equipment reliably around the
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world in an efficient manner.
Several different building blocks are
used to construct this repositionable
facility. One building block is a set of
standardized the equipment consoles
built by TBC Consoles. These modu-
lar units are constructed from Formi-
ca-covered presshoard and can be
quickly stacked into operator con-
soles of various lengths. For shipping,
they slide into a set of stackable crates
that are designed to collapse into com-
pact units with minimal storage re-
quirements. The next building block
consists of a series of consoles and
racks used to form a complete editing

Considerable engineering and test-
ing went into the RIB design. Early on,
a test rig was constructed that includ-
ed the plattorm, shock-mounted racks
and 60001bs of elevator weights (3001bs
in each rack). G-torce sensors were
placed throughout the system, and it
was loaded into a container. The con-
tainer was then dropped from a height
of one foot. After the drop, readings
were taken, an adjustment or two was
made, and the containerized unit was
then shipped over land by truck and
train and then ocean-shipped to Ha-
waii. More readings were taken and
the system was evaluated based on

One of the sealed and shrink wrapped RIBs being loaded into a shipping container
at Sony’'s San Jose facility.

suite. The consoles are custom built
and essentially selt-contained. Al-
though the current contiguration con-
tains mostly linear editing systems (19
out of 24), the design is such thatitcan
casily handle nonlinear systems. The
final, and most challenging building
blocks are the RIBs. The RIBs consist
of twenty equipment racks shock-
mounted on a steel platform. This
wheeled platform is built up trom I-
beams and includes torklift slots in

both ends and the middle.
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real-world loading data. As it wrns
out, there were some signiticant G-
forces encountered in the rail and
truck shipments; however, neither ex-
ceeded the forces imposed by that one
foot drop in the parking lot.

n

As stated, considerable design went
into the RIB assemblies. The fully-
welded platforms include six heavy-
duty casters as well as tour inverted
screw jacks (one in each corner) that
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Sony’s Olympic
RIBs: Racks

in a box

can be used to hold the RIB in place
once it reaches its final destination.
There are two D-rings on cach side ot
the platform in case thev are needed,
however, no use 1s currently planned.
The top of the platform is a single
picce of plate steel that forms the basis
for mounting the rack assemblies and
provides an impenetrable barrier when
the racks are sealed tor shipment. The
final key point in the platform is found
in the corners. The shipping container
is basically a box with square posts in
the corners. On the tront of each
platform are a pair of triangular wedg-
es that engage the square container
posts and center the platform within

Some of the wiring that goes into a com-
pleted RIB assembly can be seen. In the
lower right is one of the wedges used to
pin the back of the RIB in the shipping
container. Also note that the racks sit
slightly off the steel floor, held up by the
cable shock-mounts.

the container. Similar wedges are
mounted on the back of the platform.
These back wedges can be driven
outward with 2" machine screws,
and then locked m place to mechani-
callv pin the plattorm within the ship-
ping container.

Each sct of 10 racks is bolted togeth-
er and then attached to the platform
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Power comes into each RIB through redundant distribution panels. Shown are the
IEC connectors used for each panel.

with shock absorbing mounts. These
mounts consist of 4 picces of steel
cable set in small metal blocks that
allow movement in all three direc
tions. Placed approximately every 24
inches, they allow the racks to move,
but only shghty—unless under load.
A pair of floor-mounted snubbers linut
movement tore and att (See photo). To
reduce, but not restrict movement, the
two sets ot racks are attached at the
tops with hinged connectons. On the
ourside, a rubber humper along the
upper length of the racks provides
somc shock reliet it the rack tops come
in contact with the container.
the racks, cable wrays are used to
contain the wiring within the RIB as

\bove

well as harness assemblies used to
interconnect the RIBs.

Moving trom the mechanical to the
electrical basics, each RIB is equipped
with redundant power systems. These
svstems are fed with 2350V, five-pin
1LC 309 stvle connectors. These 125A,
three-phase connectors are common

April 2000
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in Furope. Dual distribution boxes
feed power to standard [EC connec-
tors that are color coded. Use of the
IEC connectors prevents someone from
accidentally plugging a Jdnill or heat
er into technical power. For the most
part the power supplies used in the
equipment can handle anvthing from
100- to 250VAC ar cither 50- or 60Hz.
Copper strips are mounted 1 each
rack for grounding. Further ground
ing steps can be taken on-site as
necessary.

lor signal cabling, lighter duty ca-
bles such as Belden 18353 were used
within individual RIBs, while heavy-
duty cabling such as Belden 1694 was
used for all cabling used to intercon-
nect the RIBs. All the cabling, inter-
connection panels and patch panels
are HDTV ready, although the cur-
rent equipment list contains mostl;
standard-definition equipment. To re-
duce deplovment time, all cabling
entering a RIB goes to an interconnec-
tion panel; that way, time 1sn't wasted
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Close up view of one of the floor-mounted snubbers as well
as one of the shock mounts which allow some flexibility while
still restricting overall movement of the rack assemblies.

running cables from a harness into a
variety of racks to multiple pieces of
equipment. Cabling was neatly
wrapped into place, and interconnec-
tion harnesses are stored on top of the
RIB in cable troughs. High-tech (card-
board) separators were used anywhere
the cabling might rub up against the
racks during transit. As this is a rela-
tively new science, there are still a few
unknowns. As somewhat of
a preliminary test, one RIB
was shipped to Telex for
installation of the intercom
system, and by all accounts
it fared well in the round-
trip.

Although most of the
equipment can be shipped
fully installed in the racks, some items
will be shipped separately. Large piec-
es of glass {monitors 14™ and larger)
as well as the VTRs will be installed
on sight, All of the associated cabling
has been tested and, if applicable,
rack slides are in place so installation
at the other end will be quick and easy.
It is expected that 10- to |5 percent of
the equipment will be rotated out of
the RIBs for each Olympics. This
includes equipment that is frequency
sensitive (50Hz vs. 60Hz) as well as
equipment upgrades thar are expected
as technology improves. As mentioned
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the system is HDTV ready, and if it is
decided that the Olympics will be
broadcast in HB, that can be accom-
modated quickly as there is sutficient
excess rack capacity planned into the
overall system.

In final preparation for shipment,
the RIBs get a final inspection and are
wrapped in foam and then shrink
wrapped. Some bags of desiccant are

itis expected that 10-to 15 percent of the
equipment willbe rotated out of the RIBs for each

Olympics.

thrown in and the unit is hermetically
sealed into a reusable foil bag art-
tached to the steel tloor plate. Another
laver of shrink-wrap and the RIB is
ready to slide into the container for
shipment to Sydney. Several security
precautions have been taken to ensure
the equipment makes it safely across
the ocean. Recorders will keep track
of the G-forces encountered as well as
when they occur and sutficient redun-
dancy has been built into the overall
system so that it a container does not
arrive on time, it can easily be patched
around,
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Close up of the rubber shock absorber on the tops of the racks.
These are designed to soften the impact it the rack tops
contact the sides of the container.

boration

As interesting and forward-thinking
as the RIBs are, what may be more
important is the ongoing close collab-
oration hetween Sony and NBC. Work
on this project has been underway tor
nearly two years. During that time,
project architects have discussed fea-
ture sets, workflow options and over-
all system requirements with NBC
operations and manage-
ment personnel. Many of
their ideas have found their
way into these systems. The
majority of these new fea-
tures are likely to become
part of Sony’s product line.
Some of these features in-
clude things like customiz-
able router settings and tighter pro-
duction switcher/DVE integration. For
the most part, through this project,
every aspect of the production opera-
tion has been examined from the oper-
ations side, through the eves of NRC
emplovees and freelancers. That in-
put has been integrated into the sys-
tem design, and the designs of current
and future Sony products. ldeally, this
investment will pay off for Sony, NBC
and the rest of the broadcast industry
as these new products and teatures
find their way into everyday opera-
tions and workflow. [ ]
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Systems Design & Integration

Transmission & Distribution

STLs: The ignored system

BY DON MARKLEY

Lct's face facts. The part of a tele
vision system that gets all of the
glory is the studio. Populated by the
talking heads, the studio has all of
those exotic digital whiz-bangs and is
the part of the station that gets the
most attention. For those of us who
don’t normally think in ones and ze-
ros, the RF svstem is still impressive
and draws a lot of attention, especial-
ly when spending big bucks on trans-
mitters and towers. The part of the
overall system which is normally ig-
nored is the lowly STL. Usually placed
in the furthest and least significant
rack, it is expected to be transparent to
the signal and to operate continuously
without problems, We need to remem-
ber that EVERYTHING goes through
that little box. It is absolutely neces-
sary to the overall system.

The advent of DTV has raised a
whole new problem for TV broadeast-
ers. The old systems simply are not

FRAME GRAB
DTV sales slowing

A look at the consumer side of DTV.

Areconsumers holdingback onnew set?

capable of handling the DTV signal.
That really doesn’t matter a lot as it can
still be used for several years to handle
the NTSC signal in many systems. The
two main problem areas are where a
new system needs to be installed to
handle the DTV by itselt or where the
entire operation is to be changed to a
new site where both DTV and NTSC
signals will be transmitted. In either of
those cases, new trequengy coordina-
tion studies are necessary and new path
studies may be needed.

Where the DTV facility is to be
located at the existing NTSC site, the
trequency coordination problem can
be signiticant, The 7 GHz. band is tull
in many of the major markets which
cither pushes one to the 12 GHz. band
or calls tor more efficient spectrum
usage. Thankfully, the 25 MHz. band-
width channels, which have been as-
signed tor auxiliary television broad-
cast use, will handle both the DTV
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and the NTSC signals at the same
time. Several manufacturers current-
Iv offer a wide range of units to ac-
complish this task. They mainly fall
into two groups. Either the two signals
are encoded into one darta stream to be
transmitted over a single broadband
microwave system or the signals are
handled on two essentially separate
microwave svstems that share the
same channel. Both systems will meet
most needs with no specific recom-
mendation being oftered here. Both
systems have their advantages with
the dual system oftering the essential-
Iv a hot-standby when the NTSC sys-
tem goes away. The NTSC channel
can be converted to a second DTV
channel at that time.

There is one difference that will be
noted when doing path calculations,
The power output on some systems is
lower tor DTV than NTSC. It’s the old
gain-bandwidth problem. When the
bandwidth is expanded, the power
will fall, reducing the fade margin
unless larger antennas are used. Some
svstems show a slightly higher noise
threshold for DTV as well. It’s not
really a problem - just something that
has to be handled in the path analysis,

That leads to a topic which is often
misunderstood — path reliability. For
STI. systems, a minimum design goal
is a reliability of 99.999%. That is
often referred to as “five-nines”™ and is
a value which was long used tor long-
haul telephone svstems. Disregard
those who say that a lesser value is
good enough. They are the ones who
will have to answer to the suits when
the picture goes away just as the
swim-suit competition takes place or
when the most interesting dress ap-
pears on the award show. Even “five-
nines” means that you may lose the
path for a second or two on rare
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The HDK-790D Studio/Field and HDK-79D Portable
mpanion cameras take the guess work out of

clroosing production farmats. It is now possible

tal deliver any of the leading HDTV formats directly

frdm one camera system with no external converters.

This is made practical by 2.2-million pixel 2/3” CCDs
thiat provide selectable native-interlace and native-
piugressive read-out modes. Thus, the camera can

# switched to provide 1080i, 720p and 480p.

|
Ajsuperior quality NTSC signal is always available

fiom the CCU for simulcast or dedicated applications.

tndlependent adjustment of colorimetry and detail are
peovided in the HDTV and NTSC signal paths.
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kegami Has The “Universal” Solution.

Outputs are provided for HDTV and SDTV in

both digital and analog. NTSC signals can be
independently switched to 16:9, 4:3 side-cut

or 4.3 letterbox aspect ratios. Return video

supports all these combinations as well, giving the
operator a consistent HDTV display in the viewfinder.

Recent breakthroughs in advanced ASIC design
provide a high quabhty all digital sclution for camera
and CCU. Introduction of new solid-type electrolytic
capacitors will improve component life dramatically.
Ilkegami has again taken the lead in developing the
most versatile camera system to address the future
needs-of HDTV.
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occasions. However, the loss will usu-
ally be very brief and will also be very
rare.

The calculation of the path reliabil-
ity is usually done based on work done
by W. T. Barnett and Arvids Vigants,
both of Bell Telephone Laboratories.
In the simplest form, the probability of
path loss is given as:

tzaxbx25x10°xfxD® x 10-"¥
where:
t = time out of service as a fraction
= 4 for very smooth terrain in-
cluding over water, 1 for average ter-
rain with some roughness, and 1/4 for
mountamous, very rough or verv dry
b = 1/2 for Gulf Coast or similar
hot, humid areas, 1/4 for normal inte-
rior temperate or northern, and 1/8 for
mountainous or very drv areas
f = frequency in GHz.
F = Fade margin to the minimum
acceptable point in JB
Again, this gives the probability of
path outage. The probability that the
ath will not be out is the Reliability
which is (1-P) x 100 in percent. Now
hat vou know how to calculare the
reliability, forget all of the shade tree-

mechanics who have cute little num-
bers that they think will be “enough™.
For most microwave systems, a fade
margin of 40 dB will be a good first
design goal to be adjusted after the
reliability is calculated.

If there 1s anv idea of doing path
calculations, there 1s one book that is
must for the engineer’s bookshelt.
“Engineering Considerations for Mi-
crowave Communications Systems”
1s printed by GTE Network Systems.
This is a good, practical guide to
system design and covers all of the
calculations necessary. It s available
from GTE Network Systems: GTE
Network Systems Publications Man
ager; 400 North Wolf Road; North-
lake, IL 60164. Your author apologiz-
es for not knowing the price but his
was purchased back when gasoline
was under $0.50 a gallon. This is a
paperback which is as necessary for
TV engineers as Carl Smith’s antenna
book is to AM engineers. L]

Don Maq.’ey is [n'esidenl_af D.L. Ai.lrk.’ey and
Associares, Peoria, 11..

Send questions and comments to

@ don_markley @intertec.com
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'Fiber optic links for
| earth stations

BY HENOK TAFESE |

During the past 12 years pioneer- I
| ing developers of fiber optic links
for earth station applications have
fought an uphill baule for accep-
tance. Using coax and waveguides
to connect antennas to adiacent‘

equipment rooms was “tried and

true.” New construction occurred

at a steady pace, and mnovaton |
was perceived to be an unnecessary |

risk. Fiber optic cable use in tele-

| communications was still in its in-

| fancy, so prices were high. Few

earth stations had enough antennas

to warrant “exotic” solutions such |
as a linear fiberoptic link.

Today, however, there is a revolu-
tion overtaking the satellite com-
munications industry. More and |
more systemy designers are recog-
| nizing that fiber optic interfacility
links (IFLs) save time, save money
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An Informational Advertising Feature

World Wide Audio,

without leaving your studio.

Rocket Network takes audio production beyond the boundaries of studio walls,
making connections that let you work with anyone, anywhere, anytime.

It's like a global multi-track, ready around the clock for musicians to lay down
parts, voice-talent to deliver lines, or producers to audition mixes.

No time zones, no jet lag, just pure audio productivity.

On-line Flexibility.

Rocket Network™ uses the Internet to allow
professionals to work together on audio
productions without having to be in the same
physical space. Instead of shipping tapes from
place to place or renting high-capacity phone
lines, you log into your Internet Recording
Studio, where Rocket Network handles
the details of passing your parts to others
and vice versa. That |leaves you free to
concentrate on capturing the perfect take,
using your own local system to record and
edit. Whenever you're ready for others to hear
your audio or MIDI parts, you simply post
your work to the Internet Recording Studio,
automatically updating everyone else’s session.

Full Audio Fidelity.

With Rocket Network, there's no compromise
in audio quality—the system handles files in a
vast range of formats and compression levels,
all the way up to uncompressed 24 bit/96kHz.
And you don't need access to a super-fast
connection; DSL or T1 is great, but you can also
work productively over a humble 28.8 dial-up.
The system supports multiple user-defined
presets for posting and receiving, and handles
all conversions, letting everyone participate in
their own preferred format. That means you
can conduct a session in a speedy, low
bit-rate "draft” mode, then move on while
the final parts are posted in the background
at full-fidelity.

Escape the boundaries of your studio walls.

Professional Tools.

Through partnerships with leading audio
developers, Rocket Network is bringing
RocketPower™ to the professional tools you
already use, starting with Steinberg Cubase
VST and Emagic Legic Audio. Because
participants in a session don't all have to use
the same application, you each work in
whatever RocketPower environment best
suits your needs. A multi-level permission
system lets you control access to your Internet
Recording Studio. And our RocketControl
client offers built-in chat capabilities, so
everyone in the session can chime in with
feedback as the project takes shape. The Rocket
Network Web site offers additional resources
for audio collaboration including, software
downloads, forums, and a directory of like-
minded creative types from around the globe.

A Powerful Connection.

Rocket Network adds a new level of freedom to
creative collaboration, allowing you to choose
your team—singers, musicians, voice-talent,
composers, engineers, producers—Dbased on
who’'s right for the project, wherever they
happen to be. With fuii fidelity, plus anytime,
anywhere productivity, Rocket Network is
a powerful new connection to the world of
audio production.

4

rocket
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Internet Recording Studios

Register at Wyyw.rocketnetwork.com

source code RN11

All rights reserved © Rocket Network, Inc. 2000. All other product and company names are m or ® of their respective holders
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and increase reliability.  Simply put,
fiber optic IFLs deliver higher pertor-
mance for the tollowing reasons.

The first is of course cost. Due to
the surge in fiber optic use in terres-
trial and undersea telecommunica-
tions, fiber optic cable is now less
expensive than high grade coax. The
link cost - the transmitter and receiv-
er that converts the electrical signal
to an optical one and back - has
decreased by a tactor of four tor high
volume, lower frequency applica-
tions at 70MHz and L-band. An
often overlooked cost factor is instal-
lation. Fiber optic cable is compact
and flexible enough to fit in tight
spots, whereas coax and waveguide
either fill up a conduit or require
digging new trenches.

A second reason is the enormous
flexibility that low loss fiber optic
cable (<idB/km) brings to the site
surveyor. The rule with coax and
waveguide that antennas have to be
placed within 150m of the equip-
ment room is due to their high loss
characteristics. This presents at least

DIGITIAL UPGRADES TOMORROW? ANAL

two problems. First, what happens
when antennas have completely sur-
rounded an existing equipment room
and you have to add more, and what
do you do when vou’re building a new
earth station and the perfect location
for the antenna {on a hill or atop a
building} is unsuitable for a nearby
equipment room? The answer is to
use a fiber optic link and put the
antenna and equipment room where it
makes sense, independent of distance
between the two. Repeaterless fiber
optics span 80 km at 70MHz, 60 km
at L-band, 50 km at C-band, 25 km at
X-band, and 20 kn at Ku-band. This
has a significant impact on cost.

A third reason favoring fiber links is
performance, including reliability.
Literally thousands of SATCOM earth
station fiber optic links have bhcen
performing reliably for many years.
1SO9001 certification of manufactur-
ers ensures quality standards. Com-
mercially available products range
from those that meet the most de-
manding Intelsat “A” standards to
units suitable for local CATV head-

0G NEEDS NOW?

ends. Links are optimized for specif-
ic bands (IF, L, C, X, Ku), or cover
widebands (0.1 to 18 GHz) for tri-
band applications.

The fiber itself offers many pertor-
mance advantages over coax. Since
the core of fiber cable is non-conduc-
tive glass, it isolates electromagnetic
interference such as lightening strikes
from propagating into the equip-
ment room, and can be run alongside
power cables. It also eliminates
ground loops and “*hum™ when ca-
bles are used between individually
grounded buildings.

Bottom line? Fiber optic satellite
transmission links are gaining broad-
er acceptance with the industry now
recognizing these products as a reli-
able, affordable coax replacement
with a host of benefits for earth
station operators - and the outlook is
terrific for RF on fiber. E

Henok Tafese is product line manager of
satellite conmunications for Ortel Corp.
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Performance & Support

W‘lilen you really get down to business, it makes sense to talk to Calrec.

Calrec produce DIGITAL and ANALOGUE BROADCAST CONSOLES for the 21st century.
Through Network Operations, Local Stations and Independent Remote production companies,
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A tale of the tape

BY STEVE EPSTEIN, TECHNICAL EDITOR

Hard as it is to believe, videotape,
in one form or another, has been
around for nearly 50 years. Early
versions were relatively simple ox-
ide-based designs, however, today’s
videotapes are a sophisticated com-
bination of materials designed tor
durability, as well as efficient re-
cording and plavback of analog
and digital signals. With many open
reel designs, the tape container
consisted of little more than a hub
and some flanges. Cassette shells,
on the other hand, can include more
than 100 ditferent components. For
example, the cassette door used on
several formats is a clam shell sys-
tem that protects not only the front
of the tape, but the back as well. In
addition, many of these door as-
semblies are made from materials
designed to repel dust, offering yet
another level of protection to the
tape within,

Although there are a myriad of
designs and formulations, videotape
comes in three basic flavors, oxide,
metal particle and metal evaporat-
ed. Fach of these basic types has
evolved over the years and several
variations of each exist in today’s
range of recording formats. In addi-
tion to these basic types, there are
differences in the quality of tapes.
Videotapes manufactured for broad-
cast and professional use are quite
different from those manufacrured
for consumer use. Typically, profes-
sional broadcast tapes are designed
to have lower dropouts, run cleaner
and have higher output than those
meant for consumer use. Profession-
al grade tapes are also designed to be
more durable than consumer tapes.
This added durability serves two pur-
poses: First, tapes last longer under
regular use, and second, tapes can be
put away in archival storage with an
increased likelihood that years from
now, the information on the tapes
will be fully retrievable.
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Microscopic photos of a portion of a digital video tape head. The photo on top
shows a clean head, while the bottom photo shows a good view of accumulated

debris. Photo courtesy of Sony.

Care and feeding

Like most things mechanical, tapes
and the machines they are used in will
last longer if they receive periodic
maintenance. How much maintenance
varies—certainly you do not need ro
check the oil in your car at every
stoplight. For the most part, cleaning
a machine after every tape is also a bit
of overkill, unless of course the tapes
being used are from the *50s section of
the archives and rthey are leaving
themselves all over the machine. By
the same token it is not necessary to
keep the control room at cleanliness
standards suitable for surgery or con-
struction of silicon wafers. But, as
they say, cleanliness is next to Godli-
ness, and a reasonably clean environ-
ment will keep your tapes and tape
machines in better shape.

Some simple guidelines include a
daily cleaning of the control rooms as
well as restricting or — bertter yer —
prohibiting eating, drinking and smok-
ing in the control room area. Machine
transports should also be cleaned reg-
ularly, but how often will vary with
use, tape quality (another reason for
buving high quality tape) and the
cleanliness of the control room area.
Consider keeping a log of mainte-
nance as well as problems such as
head clogs to determine a reasonable
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cleaning and maintenance schedule
for the machines in your facility. You
might find that some machines are
best cleaned on a daily basis whereas
other machines only require weekly
cleaning.

Along with a clean environment,
a consistent environment will pro-
long the life of your rapes. Both
temperature and humidity should
be kept as constant as possible.
Humidity should be around 50 per-
cent and temperatures should be in
a range where the operators are
comfortable. Obviously, little can
be done to control the outdoor envi-
ronment where field tapes must be
used. However, what can and should
be done is to provide your rtapes
some acclimation time when they
are moved from one environment
to another. Many times, field gear
remains in a controlled environ-
ment of some type for all bur brief
periods. For instance, the gear is
typically in your facility overnight,
then taken to a heated or air-condi-
tioned news vehicle. It may only be
outside for 30 minutes to do a
shoot—during which time it can
easily be subjected to both temper-
ature and humidity extremes. In
some cases, those brief periods of
exposure can do more harm than
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simply leaving the equipment out-
doors semi-permanently, say in a
vehicle trunk. Of course, there are
other security considerations.
Although tape is designed to operate
in extreme outdoor conditions, there
are limits. For example, on a remote
news shoot, the tape and camcorder
may adjust to the vehicle temperature
of 80 degrees (comfortable enough for
shirtsleeves) with very low humidity,
then suddenly be taken outside to do a
shoot in freezing rain. It 1s very likely
that problems will develop under those
circumstances, or when the camcord-
er is brought back into the news vehi-
cle. Sensors, such as condensation
sensors, within the machine may pre-
vent a machine’s use under these cir-
cumstances. These sensors are de-
signed to prevent damage to the tape
as well as the machine and should not
be overridden. Because of the changes
in the physical size of the tape due to
contraction/expansion, is it possible
to have tracking and playvback prob-
lems when the tape is returned to a
temperature-controlled environment.

Providing sufficient acclimation time
can reduce or eliminate many of these
problems and lengthen the life of the
videotape and the footage it contains.

Mix and match formats

Today’s tape machines are more so-
phisticated than ever, to the point
where many are capable of playing
back several different recording for-
mats on more than one type of tape
formulation. To some extent, this is
nothing new (it was done with U-
matic and U-mati¢ SP more than 13
years ago). But, what is new is the
range of conditions these machines
can operate under. Both mechanical
and electrical adjustments are needed
to play back these various formula-
tions, and, for the most part, these
changes are made transparently un-
der microprocessor control. Surpris-
ingly, there are few, if any, changes
necessary on the part of the customer
regarding these enhanced capabili-
ties. Although some additional re-
corder cleaning might be needed in
some cases due to hours of use per

week and heat /humidity conditions;
in a controlled environment, cleaning
cycles bevond what the recorder man-
ufacturers recommended is not re-
quired. Recorder heads and transport
wear should also be monitored afrer
use of a particular brand of tape for
best compatibility.

What is more important with these
machines is attention to these details.
Regular cleaning needs to be done ac-
cording to the manufacturer’s recom-
mendations, and this typically includes
using recommended chemicals and ap-
plicators. Don’t just rely on a cleaning
cassette, as it only cleans the rotating
heads. It does not clean the transport;
that requires a manual cleaning by a
knowledgeable technician or operator.
Use only high-quality tape stock - do
you put bargain basement oil in your
car? Finally, read the manuals to ensure
that your maintenance routines are cov-
ering all necessary items. If you rake
care of your tapes and tape machines,
they are far more likely to perform when
you need them. =
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Video

gver

IP

speed backbones.
Store-and-forward
technology

To use an Internet analogy, real-
time video delivery resembles a chat
room and store-and-forward tech-
nology is more like e-mail. In order
to chat with someone, you must
both be connected to the Internet at
the same time and acrively partici-
pate in your “conversation.” With
store-and-forward, you set up the
transmission of your ma-

78 1 . 1N

correctly the first time, it can be sent
again and this process is completely
transparent to the user.

Every store-and-forward system
uses a three-step process: encoding,
transmitting, and decoding. In the
encoding process, source material
is converted to a compressed format
(usually MPEG-2) and stored as a
digital file on a local hard disk.
Once that digital file exists, it 1s
transmitted to another location us-
ing some type of network protocol.
Ditferent protocols offer different
advantages, but whatever protocol
is used, it must be able to properly
handle large files. Finally, once the
file is transmitted to the remote

transmission time period, that space
will be reserved for that clip. The
disk space can’t be captured for
another feed if that would result in
an out-of-space condition for the
first feed.

The second issue relates to compat-
ibility. Nothing is more frustrating
than receiving a file from another
location and not being able to use it.
Any store-and-forward system should
be able to verify that the receiving site
has the appropriate decoding soft-
ware in place to view the video file
being transmitted.

The encoding process
In a traditional video environment,
source material is typi-
cally received from a va-

terial when it’s conve-
nient for vou and vour
remote location views it
when it’s convenient for
them, just like sending
an email message.

By choosing store-
and-forward technolo-
gy, television stations
and production facilities can trans-
mit material to remote locations
whenever they choose with com-
plete control of the quality. For
approval video, lower-resolution
images can be used. Broadcast-
quality material can be transmit-
ted for future use as full-resolu-
tion, full-motion video.

This is one of the major advantag-
es of store-and-forward technology
— the quality of the transmitted
video is completely separate from
the network bandwidth. Whether a
traditional modem, DSL, cable mo-
dem or a high-speed data connec-
tion is used, the video will he iden-
tical at the receive point. It isn’t
even necessary for both parties to be
connected at the same speed. A slow-
er connection will increase the trans-
fer time, but the end result will be
the same.

Another advantage to using a store-
and-forward system is that both sides
are insulated from network problems.
If a data packet doesn’t get through

102

Broadcast Engineering

The quality of store-and-forward transmitted
videoiscompletely separatefromthe

network bandwidth.,

location, it must be properly stored
locally in its digital format with
some capability for playing it back
at the proper time.

At the simplest level, home PC users
can capture video onto their hard
disks, transmit those videos as email
attachments to anvone they choose,
and the recipients can watch the video
on their computer screens. For this
process to work in a broadcast video
environment, specialized equipment
is usually required. Tvpically, this
consists of recording and/or playback
stations that include specialized soft-
ware and are connected to an existing
network.

The system software is important
hecause it can address two critical
issues that occur when adapting
this technology for professional use.
The first issue relates to the re-
quirement of storing large video
files. The receiving device not only
must have sufficient space to store
the clip to be sent. It also must be
able to guarantee that over the
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riety ot sources and then
routed as analog or digi-
tal video through the fa-
cility, In a store-and-for-
ward system, the encod-
ing station acts like any
other destination in the
video routing system. In
the simplest case, it ac-
cepts an analog NTSC or PAL sig-
nal from the router. In more com-
plex systems, the input choices may
multiply. Some systems even sup-
port both NTSC and PAL video for-
mats with some method of translat-
ing between the two.

Once the input signal is available,
the next step is to create the digital
file, much like the recording on a
VTR, but now tapeless. Different
applications may require different
quality video recording. As the qual-
ity increases, so does the size of the
digital file and the amount of time it
will take to transmit. Approval-qual-
ity video could he encoded at a rate of
1- to 2Mb/s, broadcast-quality video
might require 8Mb/s, and production-
quality could demand 8- to 50M/s. In
all cases the encoding process occurs
in real time.

Transmitting video

Once a video clip has been encoded
and a file exists, the second step in the
process is to transnut that file to the


www.americanradiohistory.com

esired location. Recipients are all
issigned an address, much like e-
1il. The sender can specify or artach
he file or files, which contains the
ictual video. Support material n-
luding cover letters and other textual
formation are included to ensure
aat recipients have all the informa-
on needed.

The sctup process assembles all
his material and it is then sent,
wch like an e-mail or fax. The
ecipient machine is contacted and
he file or files are transferred and
tored for later usc.

One relatively new development is
he use of the IP protocol and IP
iddressing to move material between
dcations. This process is based on
tandard FTP transmission and al-
dws any device with an 1P address to
ranster a digital video file to any
ther device with an IP address. In
his way, intermediate storage devic-
s can be used to hold (or archive)
ideo clips. Ultimartely, it may mean
hat any MPEG-2 compatible decod-
ng device can receive and play files
rom anv encoding station, as

ong as they both support the

same video file format.

With IP addressing, the net-

vork used to move video from

me location to another is es-
entially identical to that used

or e-mail or Internet work.

he ubiquitous nature of IP
ddressing and FTP means us-

1s can send and receive files

rom virtually anvwhere in the
vorld. Also, because many compa-
ies are alreadv connected with full-
ime Internet connections, there are
0 additional connection costs asso-
iated with transmitting video clips.
“hink of 1t as sending a really big
.mail message.

Of course, nothing comes without
ome price. In the case ot FTP and IP
echnology, that price is the unpredict-
bility of the Internet itself. While the
echnology basically guarantees that
he file will be delivered successfully
assuming sufticient local storage)
here is no guarantee of when ir will
crually get there.

DURATION PICTURE QUALITY TELECGM DELIVERY

QUALITY DATA SERVICE DATA

RATE RATE

{Mb/s) (Mb/s)
Approval 1.5 T 0.128 0:11:43
Consumer 3.0 128Kb/s 0.128 0:23:26
| Broadcast 8.0 0.128 1:02:30
Approval 1.5 xDSL 0.384 0:03:54
Consumer 3.0 or 0.384 0:07:49
0:01:00 Broadcast 8.0 Zablelviodem 0.384 0:20:50
hh: .'ss Approval 1.5 xDSL 1.5 0:01:00
-mm: Consumer 3.0 T1 1.5 0:02:00
Broadcast 8.0 Cable]Modem 1.5 0:05:20
Approval 1.5 xDSL 3.0 0:00:30
Consumer 3.0 or 3.0 0:01:00
Broadcast 8.0 Cable Modem 3.0 0:02:40
Approval 1.5 LAN 8.0 0:00:11
Consumer 3.0 10Mb 8.0 0:00:23
Broadcast 8.0 8.0 0:01:00

Table 2. Approximate time required to send one minute of video for some commonly
available connections. Network traffic may cause total time to fluctuate.

The level of other activity on the
Internet can atfect the real transmis-
sion speed of files. As the amount of
Internct traffic grows, the chances in-
crease for dropped packets, requiring

While thetechnologygquarantees
thatthefile willbe delivered, there

isnoguarantee of whenit will
actuallygetthere,

that the data be retransmitted. This
will slow the transmission process.
Also, even if every packet of data gets
through the first time, the number of
hops encountered affects the amount
of time it will take to arrive. Even with
these drawbacks, the benefits of using
the Interner far outweigh the negatives
on a daily basis.

Decoding the video

The tinal piece ot the store-and-
forward process is viewing the ma-
terial on the receiving station. Just
as the source unit encodes the video
into a digital stream, the receiving

April 2000

www.americanradiohistorv.com

station must decode that video and

play it back as full-resolution, full-

trame rate, full-screen video. This

is typically handled by an external

monitor or (in some systems) on a
built-in viewing screen. Be-
cause further work on the vid-
eo may be required, it’s often
necessary to be able to dump
the video from the local digi-
tal storage onto production
tools like VT Rs and video serv-
crs. A store-and-forward sys-
tem should be able to handle
this by acting just like a tradi-
tional video source to the
house routing system.

While the delivery of real-time video
over high-speed networks is a wonder-
tul concept, it can have significant
shortcomings in practical use. Instead,
the use of a store-and-forward tech-
nology, combined with IP and FTP
interconnection can allow broadcast-
ers and production houses to easily
share broadcast quality material with
lower costs, fewer hassles and more
tlexibility. A

Shawen Carnaban is chief technology officer
for Telestream, Nevada City, CA.
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By Jim Boston

roadcasters have developed a bag of tricks over the years for moving audio and video from one

location to another. Initially, the process was quite simple; the phone companies ran long runs
of coax. Every so often, the video on those lines was amplified and re-equalized to restore it to a
semblance of what was originally sent. The baseband nature of the video through coax meant that
the signal quickly degraded over distance. Microwave systems were soon employed. The long
distance carrier (it was only AT&T in the beginning) would frequency multiplex both voice and
television over the same path. This path was the best transport option for broadcasters for more than
30 years. In the mid-1960s, satellite transmission was experimented with on transoceanic relays with
the advent of the Telstar satellite. In the late 1970s, satellite use made the super-station and the cable
channel possible. By the mid-1980s, the networksdistributed their content via satellite. Local stations
used satellites for back-hauling news. When microwave and coax were the only tools available for
transport, most local and long-haul carriers didn’t court the broadcasters’ business; thus broadcast-
ers learned how to use other transmission methods to accomplish long-distance program delivery.
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Telco tools

Ithough not interested in the video
business through the 1980s, the tele-
phony industry developed a large tool
ser to handle the emerging Jemand of
moving data over long distances. With
the large amounts of data carried by
the Internet, the movement of data by
the long-haul carriers s starting to
rival the movement of voice. Because
long-haul backbones are digital in
nature, long distance voice traffic has
been digital for years. This digital
migration of voice traffic is making
its way ever closer to the average
heme. Those homes and businesses

with ISDN/xDSL already have a dig-
ital tentacle of that system. Now that
the television industry is realizing that
video and audio streams can be thought
of as just another tvpe of data, we can
start to use the same data tools offered
by the telephony people.

These tools come in three types:
Frame Relay, IP, and ATM (asynchro-
nous transfer mode). We will touch on
Frame Relay and IP briefly here, but
ATM is the main subject. These proto-
cols use virtual paths, meaning a con-
nectionless path. Instead of a physical-
ly switched and dedicated path be-
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Sprint Switching and Signaling Operations
Group (SSO0) provides around the clock surveil-
lance and fault management of the broadband
and switch network. Photo courtesy of Sprint.

e

tween two locations, the data from
one |location is merged with other
traffic headed the same direction via
time multiplexing. Another common
point of confusion is that IP (Internet
Protocol) packets can be inserted as
the data payload in ATM cells. Pack-
ets and cells are different names for
specified chunks of data sent at a time.
IP and Frame Relay call these chunks
frames, whereas ATM calls them cells.
These protocols emerged because long
distance data traffic evolved from being
mainly text-based to being graphics-
based. Data traffic can come in bursts
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Understanding

ATM

and manv data users require some
guarantee that the data will arrive at
its destination in a timely manner.
Some earlier protocols existed, name-
Iy X.25, which was developed when
paths were still largely analog. Be-
cause of this, X.25 had error correc-
tion capabilities not needed with dig-
ital paths. X.25 was an asynchronous
system, whereas the newer protocols
for the digital networks are synchro-
nous. Additionally, an error-correc-
tion scheme known as TCP (Transport
Control Protocol) was developed
which wrapped the user’s data, which
could then be wrapped a second tme
mn 1P

Frame Relay uses paths called Per-
manent Virtual Circuits (PVC) to con-
nect end users. Many other data ses-
sions share ditferent links of the path,
but the data carrier provisions sets up
the virtual paths to be there all the
time, whether the user has data to send
or not. It no data was sent, the time
slots (or more exactly packets) devot-
ed to that data customer would be
emptv. This simplified the Switched
Virtual Circuit (SVC) used with X.25.
A SVC can be thought of as a phone
call tor data. The virtual path is set up
only when data needs to be sent. One
trade-oft is that some time is spent
sctting up the call. The advantage ot
Frame Relay 1s that its frame lengths
are long, generally 128 octets (1 octet
= 8 bits) and up. This means that tor
lower bit rate paths there is less over-
head. The tradeoft 1s that data requir-
ing fast access to the network has to
wait longer for its turn. ATM has
shorter cell lengths in part to solve
this.

1P is much cheaper to implement
than ATM. But it is good for carrving
time-sensitive material only in uncon-
gested networks. IP traffic outside the
carrier's SONET backbone is routed
via routers, which are cheaper than
switches. Routers are generally soft-
ware-driven devices, making the prop-
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llluminet’s Network Surveillance Control Center, Overland Park, KS. Control centers

such as this monitor a network of public-switched telecommunications infrastruc-
ture, helping to ensure an even spread of traffic and the highest access speeds

available. Photo courtesy llluminet.

agation declav through them longer
than the hardware-oriented switches
used for ATM. IP doesn’t generally
have any Quality ot Service (QoS)
guarantees which are available with
ATNM (although some IP router manu-
facturers are implementing them, but
thev increase the overhead). QoS has
various levels, as we will see. These
levels provide assurances of bt rates,
propagation delay through the ATM
cloud, and the amount ot allowable
jitter, ATM is good tor moving video
through congested networks where
QoS levels along the path need to be
tunneled out. Most of us now are
aware that TCP (transport layer in the
OSI stack) usually rides on top ot IP
(network layer). But often User Data-
gram Protocol (UDP) is used in place
of TCP, as it requires no re-send of
cells that are lost {something that TCP
requires). The re-sencling of lost cells
and the wait to assemble the re-sent
cells in the proper order greatly ham-
pers the high bit rate/real-time nature
of television bitstreams.
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Thetelephony backbone

What actually comprises an ATM
cloud? To use the ATM scervice of a
backbone carrier, you need to gain
access to the carrier. The access usual-
ly consists of using the Incumbent
Local Exchange Carrier (11.LEC), nor-
mally the local Baby Bell or a Com-
petitive Local Exchange Carrier
(CLEC) to provide connectivity from
vour facility to the ATM carriers Point
of Presence (POP). Once your data is
at the POP the ATM carrier charges a
port charge. This is a subscription into
the ATM cloud. One interesting thing
about ATM tarifts is that you only pav
for the amount of data inserted into
the cloud, and not how ftar that dara
has to travel.

The access leg trom your facility to
the POP is often DS-3 (DS = Ingital
Service). NS-3 (often referred to as a
MI13 frame from a M13 multiplexer)
when used for voice traffic, consists of
seven DS-2 signals. Each DS-2 con-
sists of four DS-1 (or T1 — which can
carry 24 voice channels) signals. Hence
a M13 multiplexer takes 28 DS-1s {the
“17 part of M 13) and muxes them into
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¢1e DS-3 (the “3 “part of M 13). When
[358-3 is to be used to transport ATM,
the ATM data is encapsulated into a
Iaysical Layer Convergence Protocol
(’LCP) frame. The PLCP frame has
twelve 53-byte ATM cells plus fram-
ing, and parity information. PLCP
a'lows for 40.7Mb/s of ATM cell dara
t» be mapped into the 44.2 1Mb/s DS-
3 payload rate. DS-3 is what usually
a-rives at the POP. At the POP the DS-
3 1s mapped onto a synchronous opti-
cal network (SONET) ring. A SO-
NET ring’s capacity is measured in
Oprical Carrier (OC) rates. An OC-1
ring can carry a DS-3 data stream. Our
PLCP frame is mapped into an STS-1
(svnchronous Transport Signal) frame.
An STS-1 frame consists of data ar-
ranged in 90 columns with nine rows.
This represents 810 octets of data. But
the first three octets of each row, or 27
octets, are used for overhead. 8000 of
these frames are sent per second, there-
fore each frame is 125 microseconds
long. The 27 octets of overhead are

one frame may reside in a different
location in the next frame. This is due
to bit stuffing. As an example, PDH
would be required if DS-1 channels
from far-flung locations were being
multiplexed into a DS-3 stream. The
propagation time from the various
DS-1 sources to the DS-3 multiplexer
could vary as the weather changes, or
other things slightly change along the
path (sun rises and warms lines caus-
ing them to expand, lengthening the
route). If the signal was taking a lirtle
longer than before to arrive, an extra
bit would be added to make up for the
delay. Therefore the size of the frame
would vary. The converse would be
true as the sun set, or went behind a
cloud. DS-1 was always considered
synchronous by telephone engineers
because a particular bit for a particu-
lar channel is always found in the
same place of a DS-1 frame. Tele-
phone engineers have moved away
from PDH and it’s bit stuffing ap-
proach towards the use of pointers.

streams, or 84 DS-1 streams, or 2016
D5-0 (voice) streams. A concatenated
mapping where all the bandwidth is
given to a single user (no digital hier-
archy at all) is possible, such as to
ATM users (a lower case ¢ indicates a
concatenated frame, ex. STS-1c¢).

OC-12 carries 12 DS-3 streams
(622Mb/s), OC-48 carries an STM-16
bit stream, which handles 48 DS-3
streams. OC-192 is currently the high-
est bitrate. OC-192 can carry 192 DS-
3 streams.

SONET rings

On a SONET ring, you often find
different kinds of traffic. Some carri-
ers have voice, [P, and ATM traffic all
traveling over the same ring. Although
the different traffic can be thought of
as separate virtual networks, they all
travel over the same physical fiber
ring in STS frames. The carrier provi-
sions the ring so that part of the
bandwidth (time) is devoted to each
segment on the ring. In addition, some
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Figure 1. There are a variety of paths through the ATM cloud, but typically data will enter through an encoder, pass through some
routers, through a POP and onto a SONET ring. It will then traverse one or more rings, be dropped into the POP nearest the
dastination and be routed on to its final destination.

used to point to where valid data starts
ir the frame, as the start of data does not
always match the start of the STS frame
(we will see why shortly). Also, control
traffic and message rtraffic can be sent
over the path using these overhead
octets. The 783-byte payload can be
uvsed to carry ATM, or other types of
traffic.

Originally DS-2 and above used Ple-
siochronous Digital Hierarchy (PDH).
This means nearly synchronous, with
multiple levels of multiplexing (DS-0
into DS-1, into DS-3). These are con-
sidered nearly synchronous because
specific bits of information found in

This pointer is placed in the header of
a frame, and it tells the receiver how
far into the frame the data starts.
Because of this, Synchronous Digital
Hierarchy (SDH) is now used ar all
levels in new installations. Almost all
SDH signals travel over fiber, except
when undergoing switching (but that
is starting to change).

One DS-3 bitstream is inserted into
an STS-1 frame, which in turn is
inserted into an OC-1 (Optical Carri-
er) stream. An OC-1 stream is
51.840Mb/s with abour 8Mb/s over-
head on top of the 44.21 DS-3 stream.
OC-3 (155Mb/s) carries 3 DS-3
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of the bandwidth will be devoted to
express paths on the ring. If two nodes
on opposite sides of a ring had a lot of
traffic between them, a nonstop path
between them would be setup. SO-
NET works on a drop and add system.
At each node, time slots that are pro-
grammed to be dropped from the
SONET ring for local distribution are
de-multiplexed out of the ring, and
new traffic destined for long distance
delivery is added. But at most nodes,
some of the traffic does not undergo
the drop-and-add process as it is in-
tended for nodes farther along the
ring. This is sort of a local and express
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Understanding

ATM

train analogy. Some traffic only has to
ride the ring for a couple of stops,
while some have a long way to travel
on the ring and it is inefficient to stop
at each node.

Most traffic is destined for places not
on the closest ring. The traffic must be
handed off from ring to ring to com-
plete its journey. Places where the
rings are tangent to one another usu-
ally have a super POP. At these super
POPs, traffic needing to transfer to a
different ring is riding in a STS frame
that is dropped off the ring. It is de-
multiplexed and routed if it is IP, or
switched if it is ATM to a multiplexer
that puts it back into a STS frame. It
is then placed on the new ring. If the
traffic is destined to ride
additional rings, it proba-

traffic with one another often setup
peering arrangements by running a
path between one provider’s backbone
and another’s backbone. NAPs and
peering is whart allows end-users using
different access and backbone provid-
ers to communicate with one another.

When all the needed rings have been
negotiated, the data is dropped at the
closest POP to the destination. It then
undergoes local switching/routing
to arrive at the destination (See
Figure 1).

AAL

ATM is intended to be used by differ-
ent types of traffic, each with it’s own
set of requirements. Voice and video
tend to produce constant bit rates,
although video is usually at a much
higher rate than audio. Dara rraffic is
often bursty in nature. This means
that although all bits are stuffed into
ATM cells, these cells must be han-

Layer (AAL).

AAL is broken out into five types.
AAL-1 specifies Constant Bit Rartes
(CBR) for real-time traffic. This is often
used for voice traffic and WAN appli-
cations. AAL-2 specifies Variable Bit
Rates (VBR) for real time traffic. AAL-
3 is VBR burt intended for non-real-time
dara rraffic. AAL-1 through AAL-3 are
connection orientated. This is data
transmission with a pre-arranged con-
nection. AAL-4 is the same as AAL-3
except it is a connectionless transmis-
sion. AAL-4 is used for LAN Emulation
(LANE). LANE is when ATM is used to
connect remote LANs so that they ap-
pear as one contiguous LAN. AAL-5
does not use the convergence data-link
sub-layer. This is known as Simple and
Efficient Adapration Layer (SEAL).
SEAL has the advantage of using all 48
bytes in the payload section of the ATM
cell. Other ATM AAL:s use four of those
bytes for convergence sub-layer over-
head. Like the MPEG char-
acteristic of having higher

bly will be placed into an
express STS frame that will
not undergo the add/drop
process until it reaches the
super POP rangent to the
next ring to transfer to.

To reach its destination,
most traffic will need to
travel over multiple backbones owned
by different entities. This means that
the data must be handed off from one
company’s backbone to another. This
is done at Network Access Points
{NAP). NAPs are usually hosted by a
telecom provider. Some handle all
types of traffic, some just IP traffic.
There are major NAPs in New York,
Chicago, San Francisco, and Wash-
ington D.C. Although hosted by one
backbone provider, many other com-
panies can subscribe to a Service Inter-
face (SI) at a particular NAP. The
Chicago NAP, which is based on ATM
and hosted by Ameritech, has 100 SI
connections. These connections are to
other telecom companies, Internet
Service Providers (ISPs), universities,
and government agencies. These enti-
ties hand off traffic to each other at
these NAPs. Backbone providers and
ISPs that exchange large amounts of
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The movement of data by the long haul
carriersis startingtorivalthemovement of

voice.

dled differently to satisfy the applica-
tion. The OSI data-link layer is where
the software code is specialized to
handle the specific application. The
data-link layer is what controls the
hardware layer. The data {or video or
voice) is put into ATM cells in the
data-link layer, which is actually split
in half. The lower half, known as the
segmentation and re-assembly sub-
laver, is where ATM cell generation
takes place. The upper half, which is
known as the convergence sub-layer
breaks large blocks of data handed o
it from the network layer above it into
smaller (often 64kB) blocks and adds
error detection and data recovery over-
head. Some ATM is implemented with-
out the upper intermediate step, in-
stead relying on upper layer protocols
(such as TCP) to handle error recov-
ery. This process at the data-link layer
is known as the ATM Adaprartion
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profiles and levels able to
handle lower types, AAL-S
devices facilitate all the low-
er AALs. AAL-S is used for
LANE also. Different AAls
are used to guarantee vari-
ous levels of QoS.

The tariffs for the various
levels of QoS can vary greatly. VBR-
NT (variable bit rate — non-real time)
can cost about two-thirds of what
VBR-RT (VBR — real time) costs. The
same ratio exists for VBR-RT verses
CBR. Therefore, CBR pricing can be
two and a half rimes what VBR-NT
costs. PVCs and SVCs are priced dif-
ferently also. PVC pricing is based on
level of QoS and the amount of band-
width requested, while SVC is based
on QoS and the amount of data deliv-
ered to the destination. The two differ-
ent services are usually priced so that
PVC is cheaper if used more than 100
hours a month, up to that point SVCis
more economical. PVCs have to be
provisioned by the carrier. The user
can not change QoS levels and band-
widths on their own. With an SVC, the
user can change both attribures.

Although access and port charges
can run a few thousand dollars a
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month for most users, the cost of
scnding standard-definition video (plus
audio) isn’t much more than a dollar
and a halt per minute in manyv cases.
Besides the access and port charges,
you need an ATM edge device. This
can be an MPEG mux that talks ATML
Osten the MPEG mux will go to an-
other ATM mux downstream that is
handling the merging of all ATM
traffic within a facility, such as voice,
and LANE activity. But if the MPFG
max is to directly generate ATM it
n ast meet a number of standards:

ATM Cells

he simplest is to simply generate
A M cells. The 53 byte long packets
hive five octets (or 40 bits) of over-
hcad in the form of a header. The
h.ader devotes the first four bits for
flw control, although many ATM
switches along a path combine these
tcar bits with the next eight which are
th 2 Virtual Path Identitier (VPD. Fach
A ™M switch encountered changes the
VIl to manage handoft to the next
switch. The VPI most likely will not be
th 2 same leaving the switch as it was
wen it arrived at the switch. A Virtu-
al Path can carry more than one Vir-
t 1l Channel. Separate services hav-
ir 3 the same source and destination,
such as voice, LANE, video, audio,
n :tadata, etc., would travel the same
Virtual Path, but each would be sepa-
rote Virtual Channels. Therefore the
noxt 16 bits in the header are for the
Virtual Channel Identifier (VCI). The
VI values also tend to change from
switch to switch. The next three bits
ic antify it the cell pavload is user data
o path setup and maintenance infor-
mation. One bit is sent to indicare
waether this cell has priority if con-
gestion has mandated the dropping of
¢ lls. The tinal eight bits are for head-
e1 error checking.

The DTV Survival Guide provides readers with experienced
vuidance in the planning and building new digital facilities. The
hook also examines the many new opportunities and potential
pitfalls that DTV technology brings to the industry. The DTV
Survial Guide is available from the publisher by calling 800-
262-4729 or through many booksellers.

UNI

Next on the standards list is know-
ing how to negotiate an ATM cloud.
The standard that encapsulates that
is known as the User Network Inter-
face (UND. This standard was devel-
oped and is maintained by the ATM
forum. A lot of it is based on various
International Telecommunication
Union (ITU) standards and recom-
mendations. A common [TU recom-
mendation often quoted in telecom
circles is Q2931. A lot of Q2931 was
incorporated into UNI version 3.1.
The current UNI version s UNI 4.0.
Q2931 specifies call setup and termi-
nation, VPI/VC] assignment, QoS
requests, caller 1D, error handling,
and peak cell rate parameters. UNI
communicates to the network the
AAL level that is to be used. UNI also
specities that E 164 addressing be used.
E164 is essentially the addressing
scheme we use when we manually
dial a long distance phone number.

In summary, ATM technology has
evolved to a state where it is another
tool that broadcasters can add to the
backhaul and program distribution
tool set. Some SONET backbone
providers have extremely wide fiber
paths in terms of bandwidth. Some
are literally terabytes wide. Even
though the movement of program
material is increasingly going to be
non-real time in nature (such as FTP-
type tile transfers), real-time pro-
gram movement can todavy be ac-
complished using ATM. n

Jim Buston is the senior project engineer at
Scripps-Howard, as weell as author of a new
McGrawe-Hill book, The DTV Survival
Guide. The anthor woudd like to thank Qieest,
especially  Craig  Brandetsas, Svivia
McKenna, aned Richard Fintenmi, and Rich
Csontos of MarconifFore Systems for their
wiidance,
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Commontelco
acronyms

AALATM
ATM

CBR
CLEC

DS-x
FTP

ILEC

IP
ISP

LANE
NAP

OC-x
PDH

PLCP
POP
PVC

QoS
SDH

SEAL

Sl
SONET
STS-x
svC
TCP
]y
UNI

VBR

vCl

VPI

Adaptation Layer
Asynchronous
Transfer Mode
Constant Bit Rate
Competitive Local
Exchange Carrier
Digital Service
File Transfer
Protocol
Incumbent Local
Exchange Carrier
Internet Protocol
Internet Service
Provider

LAN Emulation
Network Access
Point

Optical Carrier
Plesiochronous
Digital Hierarchy
Physical Layer
Convergence
Protocol

Point Of Presence
Permanent Virtual
Circuits

Quality of Service
Synchronous
Digital Hierarchy
Simple and
Efficient Adapta
tion Layer
Service Interface
Synchronous
Optical Network
Synchronous
Transport Signal
Switched Virtual
Circuit

Transport Control
Protocol

User Datagram
Protocol

User Network
Interface
Variable Bit Rate
(NT-non real
time)(RT-real time)
Virtual Channet
Identifier

Virtual Path
Identifier

Conversion Chart

The number of voice channels
and how they fit into the various
services offered.

1 DS-0 = 1 voice channel

1 DS1=1T1 = 24 voice

channels

1 DS-2 = 4 DS-1s = 96 voice

channels

1 DS-3 = 7 DS-2s = 672 voice

channels =

44.21Mb/s (payload

OC-1 = 51.840Mb/s 1 DS-3 fits
into an OC-1, 192 DS-3s fit into
an OC-192 (10Gb/s)
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Newstech:
Weather
graphics
systems

Assessing the need

Perhaps your station’s system has
numerous graphic capabilities, but
it's inefficient: if it
takes a long time to
render the anima-
tions, it takes a long
time to create the
graphics or put to-
gether the weather
show. This can hurt
a station in rthree
ways:

* Salary overhead
is needlessly inflat-
ed. The station is
operating  with
more people, in-
creasing  salary
Costs.

* Talent is wast-
ed. Station person-
nel must spend
their time drawing
the weather graph-
ics and rendering
the animations
when they could be
using their talents
elsewhere to bene-
tit the station in other ways.

* Dynamic gap. If you can’t com-
pete with breaking weather news,
you lose ratings share because
vour system cannot get the data to
air fast enough in rapidly chang-
ing scvere weather.

While snazzy graphics and ani-
mations are important, the bottom
line is: Stations present the weath-
er because people want to know
what the weather is now and what
it will be. Although it should at-
tract people’s attention, for a weather
segment to ultimately capture repeat
viewer interest rather than be a gim-
mick, weather data must be clearly
and concisely presented.

112

For example, viewers can see the
graphic and determine whether there
is rain to their north and if it’s going to
stay there or move to where they are.
Rather than having something fancy
and 3D that may attract attention,
eventually they will turn to a station
whose graphics give them clear an-
swers rather than just the sizzle.

Give your system a good once-over.

One of the key elements of a strong weather graphics system is its capacity to
clearly and concisely pass information to viewers in a severe weather situation.
It its graphical elements are difficult to manipulate or take too much time to
render, the information displayed might not be as timely or as useful as is
necessary.

If it doesn’t make the grade, it's defi-
nitely worth the time to do some

If stations fail to prepare,
they might as well put a “for
sale” signin the window.

shopping at this year’s NAB. Your
ratings may depend on it

Weather system checklist
Beyond all the bells and whistles,
there is a core list of elements a station

Broadcast Engineering  April 2000
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should demand of its weather graph-
ics system. The following list can be
your guide through your station’s se-
lectionfupgrade process.

There are several keys to select-
ing a system that will enable your
staff to move past the basic ele-
ments of segment production. The
system thar is right for your station
should be:

s Easy to use:
Look for a system
with an intuitive
user interface that
lets a user “point
and click™ and
“drag and drop”
to design weather
maps. If a ten-
minute demo can't
highlight che sys-
tem’s benefits, it's
too complicated.

* Fast: When se-
vere weather hirs
yvour local area,
your station's
weather graphics
system should be
fast, with the abil-
ity to render ani-
mations and mov-
ies instantly, so
you can break the
story first, These
days, your weath-
ercaster should not
have to spend hours creating a seg-
ment. Have the vendor put together

a sample show to illustrate the

system’s speed.

» Affordable: A variety of quality
weather graphics systems are avail-
able and they range greatly in price,
anywhere from $20,000 to
$150,000. Make sure the vendor
will work within your station’s bud-
get and offer flexible payment plans.
Additionally, the system you choose

should have:

* A unique graphic look. Do all
weather shows in your market look
alike? They don’t have to. A unique
graphics look, with proper brand-
ing, interesting video and 3D over-
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The People.
The Technology.
The Company.

TANDBERG Television believes that a lasting partnership with a customer
is as important as the technology we provide. And for that partnership to
grow, the people and technology involved must be open enough to fulfill the
broadcast demands of today, yet flexible enough to meet the unknown
requirements of tomorrow.

| If you would like a partner in your quest for the right digital solutions, as
opposed to just another vendor, give us a call or visit our web site. Better yet,
‘ come join us at NAB—booth S4168.

| TANDBERG

Television

3501 Jamboree Rd. Suite 200
Newport Beach, CA 92660
949.725.2552
www.tandbergtv.com

Circle (149) on Free Info Card
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Newstech:
Weather
graphics
systems

references. No system is without its
bugs (especially in this quick-to-
market industry) but does the ven-
dor make an effort to correct the
bugs and service your station ap-
propriately?

* Ample, ongoing user training,.
When your station buys a weather
graphics svstem, the weather ven-
dor should provide four or five
days of solid, on-site system’s train-
ing for the station’s weathercast-
ers. graphic artists and engineers.
Does the vendor offer user group
sessions and/or beta testing of fu-
ture upgrades and technology? Look

Although today’s weathercast must be graphically engaging, ultimately it is the
strength of the information you provide that will garner repeat viewership. Look for
a system that gives you the flash to grab an audience and the tools to hold it.

for companies that work with their
ctients to continually provide train.
ing and customer feedback. Afrer
all, you're in this together.

BEAT THE HEAT

V-R62P Front View

V-R62P
Side View

G0 LCD!

Marshall Electronics’ LCD monitors and
rackmount units offer the resolution and
durability of a CRT monitor without the
heat, space or power consumption that
CRT's need. With sizes ranging from 1.8

€ a ading sup|
Our VR series offers the inherent low heat and low
power consumption of LCD in a rugged steel and
aluminum rackmountable housing with the ability to
tilt 90 degrees up or down. So call us today and
experience the future of broadcast monitoring.

- NAB 2000 Booths
Marshall Electronics L12634 & T2632
Optical Systems Division
www.mars-cam.com

Circle (152) on Free Info Card
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800-800-6608 |

Streaming weather video
checklist

Another aspect of a weather
graphics system, one that ¢an no
longer be ignored or put off by
forward thinking stations, is the
ability to stream video over the
Web. A large segment of your tar
get is turning to the Web for quick
updates of the present weather and
the short-term forecasts. Consider
your needs for the Web when eval
uating vour options for weather
systems by asking the following
questions:

* In what format will the streaming
media be delivered? Real Media
Microsoft Windows Media and Quick
Time Media — in that order. Stream
ing video should be available m all
format delivery options. Make sure
they have a concrete rollout plan for
cach format.

* At what bit rates 1s the video
encoded? Does the vendor provide at
least one stream ftor low-speed view-
ers and one high-speed solution (low
speed referring ro using just regular
modems)? Both ends ot the spectrum
should be covered. You do not want to
alienate anv potential viewers.

e What is the quality of the audio?
Don’t take the audio for granted. When
making your streaming decisions,
make sure the video has high-quality
audio. It does not matter how good the
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“The MT design allows us to get a full 96-input console in the space of a
48-input console and continues S84 tradition of great sound. Engineers feel
immediately familiar operating an SS1 and total reset takes the pressure odf
when dealing with multiple acts, allowing us to fine tune cvery performance
rather than just being grateful to get the next act on air. The MT is the ideal
console for our type of husiness.”

Richard ‘Vance' Van Horn, President, Shetfield Audio-Video Productions.
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prestigious events as the *Grammy Awards’, O I tate L O I C
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Past, presentand
future trends in
Weather

Graphics

To keep up with the broad-
cast market’s continuous need
for bigger, better, faster and
flashier, the competitive
weather graphics industry
must maintain a lightning-fast
pace for new product devel-
opment and innovation. Smart
vendors guide their develop-
ment based upon viewer
preference surveys, by the
reception of previously
successful products, and from
industry statistics.

Where we’ve
been

Over the last few years, vendors
geared their product innovations
toward a demand for unique
weather presentations packed
with animated graphics and easy
to understand timeline anima-
tions. Three dimensional graphics
called fly-through animations, first
brought to market by FarthWatch,
Inc., let a viewer actually appear
to fly in the sky over a particular
mountain range or cityscape and
view the rain, lightning, snow or
clear skies depicting the weather
across the country. (For those
stations that want this fly-through
capability, the technology is
readily available on an equal
basis from all the major players in
the weather business). Although
these graphics are still being used
in today’s weather shows, their
use appears to be stepping back
somewhat.

Another popular trend that has
become an industry norm is the
use of timeline animations to
show viewers current and
projected weather patterns. The
graphics CNN created on
AccuWeather's UltraGraphix
ULTRAweather system, unveiled
this concept. SGI O: systems were
‘the rage’ back then and stations
scrambled to get the system’s new
technology capabilities to make
weather presentations unique.

{Continued on p. 120)
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picture is or how good it might look,
if viewers cannot understand what is
being said, they won’t come back.

* What is the update frequency of the
weather products? Because Internet
users demand the most up-to-date tore-
casts, once a day updates will not he
good enough to satisty the weather
needs of online users. How frequently

Boltimore
Currently 32

Baltimore Almanac-
Record High: 47 1978

tant. Don’t settle for regurgitated tele-
vision: look for a host of rich media
and tlat content to support the weath-
er video. For example, if your site
offers a weather video broadcast of
Hurricane Flovd, does the vendor
otfer links to storm history or maps of
the path?

* Docs the vendor have an c-com-
merce solution? It a viewer is watch-
ing streaming weather video about
Hurricane Floyvd, does the vendor of-
fer links to buy a book about it or a
poster describing how a hurricane
forms. Maximize the viewing experi-
ence.

* How many ways can your station
make money offering the strcaming
video? Some e-commerce savvy

CHESAPEAKE
Brewlng Company |

1719/88 1:.42PM

| 25

Washington, D.C.

Tomorrow

Several systems offer customized graphics. Station personnel can simply enter the
appropriate information into the appropriate point-and-click template for use in on-

air presentation.

will the vendor’s products be updated?
Some weather vendors do otter multi-
ple updates; tour times a day, even
once an hour, are available.

* Whar are the vendors capabilities to
cover breaking news situations? One
of the most popular uses tor streaming
weather video is its ability to keep
viewers informed of severe weather,
like hurricanes, storms and tornadoes.
Does the vendor have any experience
providing this type of weathercast?
How do they work with the station to
provide the intormation?

* How interactive is the streaming
video product? Interactivity is impor-
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weather vendors are offering stream-
ing video with built in traditional
banner ads, text tickers, sponsorship
opportunities and co-branding part-
nerships which can provide new reve-
nue ‘streams’ tor a station.

A recent survey states that “the num-
ber one reason Internet users went to a
local Internet site (a local television
station or a newspaper) rather than
going to a national site (like a
Yahoo.com or an AOl.com) was tor
weather.™ The fact is those other sites
do have local weather, your local
weather, so vour station has got to
present the weather hetter than they
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Have you ever felt your
MPEG-2 DVB system lacks

flexibility?

Our's Don't!

We know that as a professional broadcaster, you expect your MPEG-2 DVB system to be flexible enough to meet any of your
special requirements.

That's precisely the reason to choose Tadiran Scopus with the comprehensive end-to-end MPEG-2 DVB solution, especially
designed for the professional broadcaster. We embrace standards and don't create new non-standards, ensuring an open
architecture and proven full interoperability. Achieve the highest quality and performance. Get the most cost-effective solution
on the market for the distribution of digital video, audio and data.

CBS Newspath, Cablecom, TCl/Pramer, Telespazio and other leading broadcasters already made their choice. What about you?

TADIR AR ) Tadiran Scopus Ltd. Tadiran Scopus - USA .
C@P“S 5 Hatzoref Street, PO.Box 267 12265 World Trade Drive, Suite G www.tadiranscopus.com
' Holon 58102, Israel San Diego. CA 92128
: Tel: +972-3-557-6200 Tel: (858) 618-1600
IWB - MPEG-2 - OpenTV Fax: +:9?2-3-557-6249 ) Fax: (858) 618-1615
4:2:0 - 4:2:2 E-mail: info @& scopus.co.il E-mail: info@ scopususa.com

Next Generation Video Compression Solutions™

Circle (154) on Free Info Card

www americanradiohistorvy com


www.americanradiohistory.com

temacre o o
't
S

-"'ﬁu .. ..-l'

"J['

PR - T — e . e
~ . ' | & €S5S¢ While we didn’t stop the presses for this vt
late-breaking issue, we have managed to assemble the latest in new product -

information for the NAB convention. You’re holding the hottest info on -_

more than 200 new products to be shown on this year’s exhibit floor. 22
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So, read on and you too will be up-to-date on the hottest new technology
and products for NAB 2000. See you on the show floor!
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robotic pedestal

Radamec RP2A:

features modified height functions, navigational
improvements and adjustments to cable ergonomics;
suitable for ENG and studio-style cameras and lenses; can
support various teleprompters models.

877-RADAMEC; 732-246-0906; fax: 732-448-1184;
www.radamec.com

Booth: L 2616  Circle (251) on Free Info Card

T (15 Ty

10-bit synchronizer

Pixel Instruments V5-5200:

features multiformat ¥Os and built-in Heterodyne TBC;
serial digital, composite, analog, component analog and
Y/C selectable inputs and simultaneous outputs are
standard, allowing users to transcode from one format
to another; the DDO puise output of the VS-5200 is used
to control the audio delay of the AD-3000 for automatic
lip sync correction with analog or AES/EBU digital audio;
rapid delay tracking is made possible by the automatic
pitch corrector in the AD-3000.

408-871-1975; fax: 408-871-1976;
www.pixelinstruments.com

Booth: L 3529  Ciscle (257) on Free Info Card

Switchable camera

lkegami HK-388/388W studio/HK-388/388PW
portable NTSC:

offers 12-bit digital processing; converts the aspect ratio
between 4:3 and 16:9 in the HK-388W and HK-388PW;
component triax and fiber cable systems are available
together with interface accessories for existing RGB triax;
employs high-density HK-388 and HK-388P have 520,000
pixel 2/3-inch FIT CCS image sensors.

201-368-9171; fax: 201-569-1626; www.ikegami.com

Booth: L11831  Circle {252) on Free Info Card

RAID system

DataDirect Networks EV-5000 Fibre Channel
Network RAID System:

a fast Fibre RAID System with over 190MB/s sustained
throughput; a high-performance, scalable cross-plat-
form, network data access storage solution for image-
intensive, heavy-duty online media streaming, broadcast
post production and special effects use.

800-322-4744; 818-700-7600; fax: 818-700-7601;
www.datadirectnet.com

Booth: $ 3427  Circle (260) on Free Info Card
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Digital video and audio
interfaces

Miranda Technology Imaging Series of digital
video and audio interface:

indudes a new set of modules designed for the conver-
sion and processing of incoming video and audio feeds
into a component digital facility; converters are de-
signed to fit into the Miranda Symphonie 16-slot, 4RU or
Quartet 4-slot 1RU modular frames and provide a
complete feature set; modular design permits high
density of up to four channels of video processing or
two channels of video and audio processing per RU.

514-333-1772; fax: 514-333-9828; www.miranda.com
Booth: L 3330 Circle (254) on Free Info Card

Uncompressed quality,

WiniNT NLE

United Media On-Line Express 2.5:

real time video editing software operates in Windows
NT; it provides Uncompressed Video Quality and is a
professional finishing tool allowing complete creation of
high-quality video and audio content; the software
supports multi-format input and output in component,
composite and YC video formats for real time editing
and effects; the software is available as an upgrade for
On-Line Express or as a new purchase.

714-777-4510; fax: 714-777-2434;
www.unitedmediainc.com

Booth: L 9731  Circle (255) on Free Info Card

169 HD monitor

Panasonic AT-H3017W:

30-inch, 16:9 aspect ratio HD monitor with the ability to
display 1080i, 720p, 480p and 480i images; delivers
greater than 1000 TVL horizontal resolution because of a
temperature-compensated shadow mask CRT with a
0.36mm dot pitch and SMPTE-C phosphors; features
selectable color temperatures of 6500, 9300 and
3200degreesKelvin and muitizone convergence and
beam landing control with user presets.

800-528-8601; 323-436-3500; fax: 323-436-3660;
www.panasonic.com/broadcast

Booth: L 8236  Circle (264) on Free Info Card
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GONNECTIONS

In the Broadcast Industry.

The Fischer Video Triax Connector

You'll like what you see in the new
Series 1052 Video Triax System
| from Fischer® Connectors. These
| high-quality connectors are specifically
engineered for the American broadcast

ndustry and provide the performance and
availability you need, at the price you want.

‘ * In stock for rapid delivery.

* Fully compatible with the I
American Triax Standard.

* Gold-plated signal and
power paths.

* Unpardlleled reliability.

¢ Robust design and integral

g g
i sealing - ideal for indoor and |
\ outdoor use,

\\:‘-

ﬁ@ £ISCHER CONNECTORS

2000 Fischer Connectors, Inc.
Connect to the Future™ is @ trademark of Fischer Connectors, Inc

Circle (156) on Free Info Card
www.americanradiohistorv.com

Connect To The Future’

System includes plugs and
receptacles for cable or panel
mounting, as well as accessories
and assembly tools. When you
need performance and price in @
video triax package, picture the Series
1052 - The new American Standard.

. ="

9 ¥ .
L R

For more information about the
extensive line of Fischer
connectors, please contact us at:

800.551.0121
Fax 770.352.0992
mail @fischerconnectors.com

Orr visit our website at;
www.fischerconnectors.com

»
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Station automation system
Odetics AIRO:

integrates network feeds with local program origination
and local spot insertion; scales to address a broad range
of applications; automatically imports traffic schedules
and appends them to current schedule; easily merges
updated schedules.

714-774-2200; fax: 714-780-7594;
www.odetics.com/broadcast/

Booth: L 9341  Circle (271) on Free Info Card

Media management and
distribution center

Sun Microsystems StorEdge Media

Central Platform:

this comprehensive, scalable system allows broadcast,
cable, satellite and entertainment companies to leverage
their content across communications mediums ranging
from high resolution television broadcasts to low- '
bandwidth, Internet-based and interactive media; it also
provides live streaming of ongoing events, playout of
pre-planned programming and storage of
programming for reuse; for flexibility, it can be used to
play-to-air over a terrestrial network or to a closed-
circuit cable set-top environment; 415-969-1300; fax:
650-473-7101; www.sun.com

415-969-1300; fax: 650-473-7101; www.sun.com

Booth: M 8745  Circle {273) on Free Info Card

Data encoder

Norpak TES7 VANC Data encoder platform:
encodes, inserts, receives, bridges and multiplexes data in
the VANC space of SMPET 292M TV signals; ideally suited
to encoding closed captioning and ATVEF URLs for HDTV
broadcasts.

613-592-4164; fax: 613-592-6560; www.norpak.ca
Booth: 1 6815 Circle (265) on Free Info Card

Conditional access system
Canal + Technologies Mediaguard:

a digitat conditional access system for subscriber and
transactional pay-TV,; supports several payment meth-
ods; scaleable to the operators’ specific requirement and
system architecture.

+33-1-71715715; fax: +33-1-71715578;
www.canalplus-technologies.com

Booth: $5072 Circle (253) on Free Info Card

10-bit noise reducer

Leitch Lynx:

is adaptive field-based and offers recursive noise reduc-
tion, full proc-amp controls, frame synchronization,
internal test generation and flexible /O interfaces.

800-231-9673; 757-548-2300; fax: 757-548-4088;
www.leitch.com
Booth: L 9328 Circle (275) on Free Info Card

200 Series Enclosures ContRACKtor Series

Manage and organize your media and equipment with the
cabinet system worthy of your most critical elecironic assets.

United States, APW has the most comprehensive offering of

products are backed by APW's unique Lifetime Warranty.

APW's modular cabinets are designed for versatility, value, strength,
and space savings. As the largest enclosure manufacturer in the

Audio/Video and Broadcast storage solutions available. Plus. our

Seismic Series Broadcast Rack

Contact us today for your
FREE AVB Solutions Catalog.
Call: 800.991.1270 or
E-mail: mktg@apw-enclosures.com
www.apwi.com

@pw

enclosure products

126 Broadcast Engineering Aprit 2000

Circle (125) on Free Info Card
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'MAPEG transport monitor
ektronix MTM300:
multi-stream remote monitoring tool for detecting
rrors in the MPEG-2 protocel in DVB and ATSC transport
treams; user interface for immediate notification and
an in-depth analysis mode are available; conforms to
wdustry standard tests and physical interfaces; testing
TR290 helps identify synchronization, decoding and
yetadata problems; can simultaneously monitor up to
ight transport streams.

800-426-2200; 503-627-7111; fax: 503-222-1542;
www.tektronix.com

Booth: L 913 Circle (281) on Free Info Card

Troubleshooting instrument

G Electronics StreamScope MT-10:

rowides a cost-effective monitoring and troubleshooting
olution for DTV broadcast Stations; able to monitor,
1easure, record and analyze vital parameters in a ATSC
TV broadcast stream; pays broadcast DTV video and
udio, monitors 8VSB signal quality; monitors audio and
ideo bufters usage; records and plays transport streams;
nalyzes contents of transport streams, including packet
ontents and PSIP table contents.

609-716-3505; fax: 609-716-3503;
www.|gerca.com

Booth:  Circle {278) on Free Info Card

T Eg

Tally mapping and routing unit
Videoframe Tally Mapper:

tally mapping and routing unit has been enhanced to
include TTL inputs; tallies can be remapped with a single
button; a flexible solution for difficult tally control
problems.

530-477-2000; fax: 530-477-7599;
www.videoframesystems.com

Circle (276) on Free Info Card

Megapixel flat panel display
Sony PFM-510A1WU:

a 42-inch HD flat panel monitor with a 16:9 aspect ratio
and 1024x1024 resolution; features a depth under six
inches; offers 30 percent more brightness that the
5000A1WU at the same power consumption.

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

Booth: L12107 Circle (277) on Free Info Card

Video scaler

Analog Way SMART CUT 2:

combines functions of an advanced video scaler with five
video and two computer inputs; also provides switchable
stereo audio on each of the seven inputs.

212-269-1902; fax: 212-269-1943; www.analogway.com

Booth: M10171  Circle (280) on Free Info Card

TH 770107
60 kW NTSC
25 kW 8v58 j

Whatever your application—analog or digital-—our line of plug-in I0Ts
provides the solution. The same tube can be used either for NTSC
or digital TV (8VSB and COFDM). Which means no more hassle with

Analog & Digital

A iot more versatility. A lot simpler for you

multiple references. In fact, no more hassie. period: The tube's easy
plug-in installation means you don't have to remove the cavity. Making
your life simpler from ordering to operation. The bottom line is our tubes
save energy. Yours. For more information, e-mail us at: info@tctus.com

2 THOMSON COMPONENTS

AND TUBES Carp.
You need it, we'll supply it

www.tctus.com

Circle (158) on Free Info Card
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4:2:2 and 4:2:0 MPEG-2 IRD
Tiernan Communications TDR600:

1RU decoder; factory configurable for QPSK, QAM or
OFDM with conditional access, over-the-air download,
one stereo pair video, supports both SCPC and MCPC
applications, ideal for contribution or monitoring produc-
tion vehicle, ideal for OEM.

800-323-0252; 858-587-0252; fax: 858-587-0257;
www.tiernan.com
Booth: S 4162 Clrcle {261) on Free Info Card

Online logo inserter

Leitch LogoMax:

a broadcast quality “drag-and-drop” online logo inserter
for post-production and television environments; can
insert hundreds of SDI or HD logos with audio on the on-
air signals.

800-231-9673; 757-548-2300; fax: 757-548-4088;
www.leitch.com
Booth: L9328 Circle (274) on Free Info Card

Audio synchronizer

Pixel Instruments AD-3000

this audio synchronizer is intended for automatic lip sync
correction (with the VS5-5200, for example) and general
purpose audio delay applications; built-in pitch corrector
allows rapid delay change with minimum audible arti-
facts; includes standard stereo analog, AES/EBU digital
(balanced) and SMPTE digital (unbalanced) /Os.

408-871-1975; fax: 408-871-1976;
www.pixelinstruments.com

Booth: L 3529 Circle (258) on Free Info Card

HD fiber optic transmission link
Force Inc DTV Linx:

designed to transport a variety of datastreams and
standards, including SMPTE 259M, 292M, 305M, 310M,
CCIR 601, SONET and ATM.

800-732-5252; 540-382-0462; fax: 540-381-0392;
www.forceinc.com

Booth: § 5357 Circle (259) on Free Info Card
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Digital satellite news van
Frontline DSNG-350:

features excellent engineering, power and weight
distribution; features fourth rack with exterior access for
separate DSNG area and rack space for EFP equipment.

727-573-0400; fax: 727-571-3295;
www.frontlinecomm.com

Booth: L12386 Circle (262) on Free info Card

UHF/VHF coupler

Micro Communications Duoband Combiner:
couples two signals into an existing transmission line;
decouples two signals at the tower top with no interfer-
ence between them; designed to allow the new DTV
UHF signal to be combined with either an existing VHF
or FM signal; can combine a LoV with UHF, HiV with UHF
or FM with UHF signals.

800-545-0608; 603-624-4351; fax: 603-624-4822;
www.mcibroadcast.com
Booth: L10374 Circle (263) on Free Info Card

Video/SVGA flatpanel monitor
Ergo 2000 E2CKSS5L:

features a maximum resolution of 1280x1024; offers
composite and S-video inputs; VGA/SVGA/XGA compat-
ible; optional touchscreen available.

800-635-9297; 714-992-0874; fax: 714-992-2131;
www.ergoind.com

Booth: 15739 Circle (295) on Free Info Card
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HIY/SD telecine

Cintel Rascal:

bas=d on the chassis and transport of URSA Gold;
expands capabilities to multistandard film transfer
operations, standard-definition and high-definition
formats including 1080/24p.

805-294-2310; fax: 805-294-1019;
www.cinteltelecine.com

Booth: L €344 Circle (293) on Free info Card

tComposite wfm/vect w/audio
i arnlet LCD Scope 400:

a‘ures include four composite and audio input chan-
2ls waveform, vectorscope and audio bard graph,
andard PAL and NTSC operation and gamut violation
splay and alarm.

44 0500 625 525; +44 1494 793 763; fax: +44 1494
791 283; www.hamliet.co.uk

Booth: L11855 Circle (297) on Free Info Card

1> camera cable

lecast Fiber Systems HDTV Cobra:

tends HD cameras with fiber and can support multiple
g tal cameras on one lightweight tactical fiber cable.

508-754-4858; fax: 508-752-1520;
www . telecast-fiber.com

Format converter

Leitch DFS-3005:

designed for hybrid conversion and synchronization
applications; remote control panels network multiple
units to central control location.

800-231-9673; 757-548-2300; fax: 757-548-4088;
www. leitch.com

Booth: L9328 Circle {290} on Free Info Card

MPEG-2 transport stream
server

Viewgraphics DTV:Xstream:

combines MediaPump XL technology with the Hewlett
Packard NetServer LPr 2RU rackmount PC server;
provides a bidirectional DVB-AS), DVB-LVDS or DHEI
interface that handles high bandwidth bi-directional
multiplexing and demultiptexing stream processing,
clean-cut splicing, table generation and transmission and
supports bit-rates over 150Mb/s.

650-903-4900; fax: 650-969-6388;
www.viewgraphics.com

Booth: S 4745 Circle (310} on Free Info Card

TH 755 10T

The TH 755 IOT. A whole new replacement solution. It's 100 percent
Interchangeable with other makers' tubes of the same power class.
And it's 100 percent easy to make the change because you can keep

A new alternative.

A direct replacement. A direct new way to save.

your original cavity. But the benefits don't stop there. Like all our I0Ts,
the TH 785 delivers outstanding operating stability, constant gain, a long
lifespan, and cost savings in both acquisition and operation, And it delivers
them by design. For more information, e-mail us at: info@tctus.com

www.tctus.com

Circle {(159) on Free Info Card
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EHDTY DOWN CONvERTER SC~2034

TR UAER  CROSn D

|
|
|
J

HD monitoring down converter
Astro Systems 5C-2034:

features HD YPbPr input and NTSC output; three grati-
cule overlay includes center marker, 4:3 safe zone and
frame; include DC 12V input

818-244-1806; fax: 818-244-1878;
www.astro-systems.com

Booth: § 3877 Circle (289) on Free Info Card

PSIP manager

Harris PSIPplus/PSIP.com:

gathers, manages and disseminates PSIP data, including
local system time, program guide and rating information,
extended program descriptions and virtual channel
information; offers easy-to-use local program editing
capabilities; PSIP.com is a server that automatically
downloads program guide information into the PSIPplus
server daily.

800-622-0022; 513-459-3400; fax: 513-459-3890;
www.harris.com

Booth: L 6524 Circle (298) on Free Into Card

Digital audio sample rate
converter

NVISION DA4050:

tocks an asynchronous signal to local house reference;
converts between different sample rates; offers two AES
I/0s; 110- or 751 connectors.

800-719-1800; 530-265-1000; fax: 530-265-1010;
www.nvisionl.com

Booth: L 543 Circle (283) on Free Info Card

4:3 and 16:9 front-lit test
charts

DSC Labs CamAlign:

a series of test charts to optimize the performance of
professional video cameras; patterns include standard
crossed grayscales, vector colors, multibursts, flare tests
and hyperbolics; available in 4:3 and combines 16:9/4:3
formats.

800-267-5227; 905-673-3211; fax: 905-673-0929;
www.dsclabs.com

Booth: 1. 9524 Circle (294) on Free Info Card

Desktop video system

Blossom Technologies Fury X2:

features dual 500MHz Xeon Il processors; 1GB of
100MHz memory; five hours of high quality video
storage, built-in 3 DVE effects and SDI; offers 350 real-

CUSTOM |
CONSOLES '\

Elegant forms
with linitless

possibilities

SETTING NEW STANDARDS OF EXCELLENCE, ENGINEERING & DESIGN
1-800°:735°-2070

www.forecast-consoles.com

Or Contact Your Local Forecast Distributor
Circle (161) on Free Iafo Card
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time transitions and real-time linear
keying, luma keying, chroma keying,
serial digital IO and 3 DVE with over
400 SD effects and dual monitor
support.

305-266-2800; fax: 305-261-2544;
i www.blossomvideo.com
Booth: | 6539 Circle (279) on Free Info Car

Professional video
networking system
PixStream VDS5000:
provides professional MPEG-2 video
| networking solutions, it allows
multiple channels to be demodulated,
descrambled, encoded, decoded,
multiplexed and remultiplexed from
variety of broadcast audio and video
sources; the channels are then
{ adapted to various telecommunica-
tions networks; it is designed for TV
' content redistribution and video
courier applications and
integrates seamlessly into terrestrial,
1 satellite, cable and wireless infra-

structures.
519-884-4196; fax: 519-884-9892;
www.pixstream.com
Boaoth:  Circle (300) on Free Info Card
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Analog/digital transmitter
Rohde & Schwarz NH7000/NV7000:

a new generation of compact transmitters for analog
and digital transmission; feautre liquid cooline and a
special hardware concept.

| +49-89-41292931; fax: +49-89-41291211; www.rsd.de

— . s . Booth: L 4758 Circle (304) on Free Info Card
D test signal generator
\stro Systems S$G-7800:

video signal generator for HDTV SDI; supports 1080i, Audio codecs

20p and 1080p24; provides functions including audio AEQ ACD-5001, MPAC-02

utput, pattern edit, virtual motion and user BMP data a dual multiformat audio codec for ISDN lines equipped

vailability. with full-duplex intercom allowing asimple and indepen-
818-244-1806; fax: 818-244-1878: dent communication with both audio channels, without

WWw.astro-systems.com external wiring and operations.

Booth: 53877 Circle (288) on Free Info Card +34 91 686 13000; fax: +34 91 686 44 92; www.aeq.es

Booth: R 4066 Circle
l.ive sports broadcasting

ivstem
irad CyberSport: Diffusion effects
live sports broadcasting system featuring graphical Tiffen Mfg Corp Black Diffusion/FX and Gold

apabilities and match analysis features such 