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to give you the smoothest path to DTV.

As you begin planning your move to
digital television (DTV), you'll want a
partner who can give you the quick-
est, easiest and safest path possible.
Harris would like to be your partner.
From the start of the revolution
leading to DTV, we have had only
one goal—to give you the
smoothest path. So we've been
willing to take the hardest steps
ourselves, from developing the RF
test bed used by the ATTC to
evaluate every HDTV system
proposed for the U.S., to delivering

the proven DTV transmitters operat-
ing on the air today.

The list of Harris” “firsts”
is long. But they all add up to one
simple benefit for you. No matter
where DTV technology takes us,
you can count on Harris for proven
solutions. To learn what numerous
major groups who have DTV
Transmitter Equipment Agreements
with Harris have discovered, please
call. Find out how you can count on
Harris to help you make the leap to
tomorrow. Today.
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Look To Sencore/AAVS For All
Your Video Testing Needs.

Digital
Video

Photd Courtesy of Wh n tone Corp.,

Sencore/AAVS has the instrument to make your video troubleshooting journey easier and faster than ever before. Whether you're
working with analog, CCIR601 composite or serial digital, or MPEG-2 compressed digital video — we offer unique and specialized

instruments with exclusive tests and analyzing capabilities that will simplify your life — and ultimately make your customers happier.
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editorial

Blue bananas

In celebration of the
FCC’s recent momen-
tous action on DTV, P’d like to
offer a moment of reflection on some
of the more flavorful comments made by
key industry officials as we wound our way to
this point in broadcast history. These comments
were taken from the book, “Defining Vision: The
Battle for the Future of Television,” by Joel Brinkley,
published by Harcourt Brace.

The observations presented here obviously do not
have their full background. They do, however, exem-
plify the changing public face that was placed on this
trek to our digital future. It is only now, with a work
such as this from Brinkley, that you can better appre-
ciate the technical and political challenges faced by
industry leaders, and especially those lead by Richard
Wiley and his Advisory Committee on Advanced Tele-
vision Service. For me, their challenges and triumphs
were made real in Brinkley’s book and I highly recom-
mend it. Following are some excerpts:

If American broadcasters “are precluded from offer-
ing HDTV as a free, over-the-air service to the nation,”
that will bring the death of local broadcasting as we
know it. NAB president, Eddie Fritts, 1986.

“It (Advanced Compatible Television) will immedi-
ately obsolete every TV in America.” James Carnes,
Sarnoff (RCA) Labs. 1987.

“ACTV’s just a ploy to sell more picture tubes.”
Wayne Luplow, Zenith, 1989.

“We’ll have digital television the same day we have an
antigravity machine.” Joe Flaherty, CBS.

“HDTV is a lot of hot air.” Nicholas Negroponte.

“Hot Damn! Now we’re getting somewbhere. This is
HDTV!” Peter Fannon, ATTC, 1991.

“We’re staring down the barrel of a gun.” TV station
owner, 1992,

“HDTYV is liable to become the eight-track of the
’90s.” An ABC vice president, 1992,

“Now is not the time to get weak-kneed.” Al Sikes,
1992.
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“I'm in the television business. You're telling me 1
gotta get out of my business and go into the business
you think I should go into... (digital broadcasting is)
going to drive local TV stations all across the country
out of business, and the American people are going to
lose their local television service!” Philip Lombardo,
group TV station owner, 1993.

“WARNING: The Electrical General has determined
that interlace may be hazardous to your bealth.” Poster

outside meeting room at Technical Subgroup meeting,
July 1993,

“The commission asked them to build us a better
bicycle, and they came back with a Ferrari..now we
have to decide what to do with this Ferrari.” Reed
Hundt, FCC, December 1994.

“I suspect you (broadcasters) know better than the
government what you should send (transmit).” Reed
Hundt, 1995 NAB Convention.

“HDTV is a very marginal and possibly superfluous
venture, because standard-definition is going to be just
as exciting visually as (HDTV)...So why not have three
channels simultaneously at 480 lines as opposed to one
channel with 1,080 lines? They’ll look the same. The
notion of (HDTV) as a single or so-called second
channel for broadcasters is defunct.” Reed Hundt,
1995.

Finally, from breadboards and computer simulations
to reality. HDTV finally happens.

July 23, 1996, WRAL-HD broadcasts first Grand
Alliance signal.

July 30, 1996, WHD-TV broadcasts first live HDTV
images. The first shots were of the GA equipment
racks. But there, hanging from one rack was the
engineers’ tribute to TV’s historic adventure, a hand-
painted bunch of blue bananas.

Brad Dick, editor
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S— CANOBEAM 1/

Wireless Optical Beam Transmission System

EVALUATIONS
EXCEED EXPECTATIONS
EVERYWHERE YOU LOOK.

Since it’s introducticn, Canobeam, our optical wireless
trans nission system has been used at The Indianapolis
500, The Centennial Olympics and The 1996 Presidential
Conventions to rave reviews. Users note video quality
far exceeding microwave, and CD-level quality audio.

It’s not surprising.

=)

»

Canooeam is a bi-diectional system that sets up in
minuzes, has four video chanrels, requires no license
and is ideal to free-up valuable microwave channeis,
while providing on-the-spot operation.

Broadcasters have discovered Canobeam’s
impressive 2.5 mile range and features which include
path security, freedem from interference, remote
set-ud and operation, and auto-tracking to insure
unint2rrupzed operation (even from the tops of
buildings prone to sway).

Get in on the actior. For more information on Canobeam,
please call 1-800-321-4388.

SN TOMID HALIIODON
‘TVOUWD HALBVON

Web site @ bttp://www.usa.canon.com
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Hundt got his wish—a short timetable for
pushing DTV onto the market.

NEWs

DTV gets the go-ahead

DTV now has a green light, but it may really be up
to the consumers as to how long this conversion
process will take.

In a decision by the FCC on April 3, digital television
will be available to the public over the next two years.
The current analog broadcast system will still be
operable for the next nine years, but after that,
viewers will either have to buy a new digital televi-
sion or a set-top converter. Consumers will have to
fork over about
$2,000 for a brand
new set or buy a set-
top converter that
will range from
$150 to $300, in or-
der to receive the
digital signals.

Twenty-five sta-
tions in the top 10
markets have prom-
ised to offer digital
broadcasts within
18 months. Net-
worked owned-and-
affiliated stations in
the next 20 largest
markets will have 30 months, and the remaining
stations will have five years to convert. And now that
the plan has been approved, the FCC will be issuing
new digital broadcast licenses to every TV station in
the country.

According to the FCC, stations will be able to
broadcast as little or as much HDTV programming as
they want. With the digital technology, TV stations
will be able to put more services into their airwaves —
however, the FCC mandates that stations still provide
free TV service.

During the conversion to digital, broadcasters will
be transmitting programs over two channels — the
existing analog channel and a second digital channel
that they will get from the government for free. The
FCC has put stations on notice, however, that they
may have to broadcast more public-interest obliga-
tions, such as public affairs, kids shows and political
ads.

The abandoned analog channels will be auctioned
by the government for non-broadcast uses, such as
paging, mobile phone and wireless Internet access.
The digital channels will come from channels now
reserved for UHF stations (channels 14 and higher).
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By Dawn Hightowér, ‘senior associate edit;

So even though the FCC plan shortens the conver-
sion time frame from 15 years to nine years (by 2006),
TV sets will not be immediately obsolete.

Until the majority of cable systems go digital, many
of the more than 68 million cable TV subscribers who
purchase new TV sets, however, will still have to use
their TV’s rabbit ears or a rooftop antenna in order to
receive the digital signals.

ATSC creates DTV
certification program

To avoid consumer confusion as the new digital
televisions come to the marketplace, the Advanced
Television Systems Committee (ATSC) is creating a
program to certify TV sets, computers and other
consumer video devices that can receive all ATSC
video formats for the new digiral era.

According to ATSC chairman Robert Graves, consum-
ers need to know that what they buy will work now, no
matter which ATSC format is used by programmers.

This certification program will be simple and will
indicate that a consumer video receiver will work
with all of the video formats in the ATSC DTV
standard.

Although the program will provide information to
indicate whether a television will receive all of the
ATSC video formats, it will leave the choice of the

display type, such as progressive or interlace scan,
high-definition or standard-definition to the consumer.

St_all o; cable modem
rollouts

Cable operators are beginning large-scale cable mo-
dem deployment throughout the United States, al-
though the rollout is slower than expected. Delays in
cable system upgrades have contributed to the limited
deployment of modems in many markets.

According to the study, “Cable Modems & High-
Speed Data Services: Technology, Content and Busi-
ness Strategies,” by Michael Harris, president of Kinet-
ic Strategies, while cable modem service is available to
two million homes, cable operators only had captured
19,000 paying subscribers.

Even though some cable operators have only a small
portion of their cable systems available for modem
service, the systems will grow as cash flow and expe-
rience with data services increase.

Read on for Hot News at NAB on page 10.
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5 Looking for a broadcast

server to get you on air today —
and keep you there? You should give the

HP MediaStream broadcast server a shot.

Our bulletproof architecture is engineered
1o maximize dependability today. And
minimize problems adapting to a changing
industry. A single server provides 6 channels
and nearly 50 hours of storage. And HP
servers can be easily networked —
allowing you to add even more channels
and storage as you go. Plus, our open-
systems approach ensures compatibility
with a wide variety of third-party
hardware and software vendors.

Combine all that with HP’s 24-hour service
and support, and you're looking at the
most reliable server money can buy.

But don’t just take our word for it. Ask the

11996 Hewlett-Packard Co. TMVIDG17/BE

www_americanradiohistorv.

PACKARD

ModiaStream Sarver

broadeast serves

engineers at KCRA in Sacramento. Or MTV
Europe in the U.K. Becatise from Arizona
to South Africa, broadcasters around the
world count on HP’s broadcast server
every day. And it hasn’t let them down.

It's engineered to meet your broadcast
needs well into the future. But at $100,000,
it’s priced to fit your budget today.

For free product literature with more
information, call 1-800-FOR-HPTYV,
Ext. 1632 today. You'll find out what
HP’s broadcast server can bring to your
station, both now and in the future.

If you're looking to invest in a server
you can count on, take a look at the

HP MediaStream broadcast server. Then
give it your best shot.

There is a better way.

HEWLETT®
PACKARD
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Hot news fon INI A B

Jéva unveiled

In a move that turns open vs, closed platforms on its
head, software developers writing the Java language
will be able to write applications for the entire family
of Quantel products.

Java is now the first platform-independent program-
ming language. Users will have the freedom to inte-
grate limitless Java applications with the functionality
and ergonomics of their Quantel systems. No changes
in hardware or software will be required.

.Sony opts for ope;n
architecture, seeks
partners for SX

Sony has committed to open systems and to providing
customers with a working digital solution to encom-
pass hardware and software from other vendors when
appropriate. In addition, Sony will make available $X
compression ICs and SDDI networking chips to third
parties so they can develop their own products. Sony’s
Charlie Steinberg said that the company wanted to be
a true partner, not just a vendor, in the industry’s
transition to DTV,

_S;)ny announces DVCAM
tape format

Sony has announced a new recording format for
HDTYV. Dubbed HDCAM, the format is based on the
SX recording platform. The announced products in-
clude a one-piece HD camcorder, editing VTR, digital
switcher, DVE and control room HD monitor. The
system, which adheres to the SMPTE 292M standard,
is designed for baseband distribution and networking.
Key operational features include dual HD and SDTV
outputs. The SDTV output can operate in 16:9 or 4:3
aspect ratios.

AVID launches
AvidNews

Avid previewed its new digi-
tal news-gathering technology,

showing a complete disk-based
production system. Based on
client/server architecture, the

Avid DNG stores digital video,
audio and graphics in a single central video server. Data
can be simultaneously accessed by Avid’s client work-
stations for recording, editing and playback.

Broadcast Engineering April 1997

The company based the new system on the strength of
its purchased BASYS and Sof TECH companies. Avid-
News uses a Windows 95 interface, provides video on
the desktop, advanced machine control and allows
users to post material directly to the web.

The Clipbox on s;eroids

That might describe Quantel’s new version of its
famous Clipbox. Now much more than a clipstore, the
Clipbox is capable of storing up to eight hours of
uncompressed
video. User-se-
lected compres-
sionratiosof 5:1,
10:1 and a mir-
rored storage of 20:1 are available, providing a total
of 160 hours of video. The new Clipbox comes com-
plete with automation interfaces and a user-control
system for those yet without automation.

Roswell who?’

Odetics introduced a facility management system
titled Roswell. Controlling a variety of storage and
switching systems, Roswell signifies Odetics’ entrance
into the stand-alone broadcast management system
market. The software system automates material, me-
dia tracking, provides multichannel automation and
real-time machine control. The system is scalable for
operation from small stations just getting into multi-
channel operation up to large broadcast installations.

Panasonic, Philips-BTS
and Sony agree on

common digital standard

An upcoming SMPTE vote could put the stamp of
approval on a common transport layer for digital video
interconnection. While Sony and Panasonic have been
publicly locked in a battle for their own versions of SDI
(SMPTE 259M), consumer realities seem to have forced
the giants to put aside their differences. Sony had
originally proposed its SDDI system as a proprietary
version of SDI, whereas Panasonic and BTS supported
what came to be called CSDI. Agreement on a common
transport layer means that devices can exchange video
files. Although an SX file will not be the same as a
DVCPROfile, those files can still be transported around
a facility on the same networking topology. According
to SMPTE, the final stamp of approval by all parties on
the specifications should be in place by June. o

www.americanradiohistorv.com



Two years ago, on-line,
non-linear editing
became a reality.

Over 300 customers
are already reaping
the rewards.

Can you afford to
wait any Ionger?

The | workd’s on-line, non-linear editing system
C!U"-NTEL

Call ou 4 hour Editbsx Hotline now: 1 800 218 0051 Ext. 494
Cuantel Inc. Thorndal Circle, Carien, CT 06€2G Tel: (=03) 656 3100 —axx (203) 656 3459 http://www.quantel.com
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Harry Martin

fce update

By Harry C. Martin

DTV public-interest obligations

he White House is asking the FCC
to move expeditiously on issuing
digital TV licenses. In a news confer-

A notice of Proposed Rulemaking has been released for the 1997
regulatory fees. See the table below.

ence in February, Vice President Gore TV-VHF COMMERCIAL TV-UHF COMMERCIAL

said President Clinton and his adminis- MARKETS 1-10 $44.700 MARKETS 1-10 §18,875

tration are convening a special adviso- MARKETS 11-25 30,500 | MARKETS 11-25 15,625

ry group to study and rr'lake re.cor.nmen- MARKETS 26-50 16,350 MARKETS 26-50 B,250
dations within one MARKETS 51-100 4,975 |  MARKETS 51-100 2,875
LI R REMAINING MARKETS 835  REMAINING MARKETS 815

public-interest re-
sponsibilities of

CONSTRUCTION PERMITS  7.750

CONSTRUCTION PERMITS  5.050

broadcastersshould " LPTV, TV/FM TRANSLATOR

be regarding digital SAIELLUE TV STATIONS 3975 8 8008 TERS $225

television. CONSTRUCTION PERMIT ;
P o, sygp PROADCAST AUXILIRY 25

ey

ed that it is the ad-

ministration’s po-

sition that the FCC should keep
the question of public-interest obligations open while
proceeding with digital license allocations. FCC
chairman Reed Hundt and public-interest groups
welcomed the proposal with open arms. Hundt said he
totally supports the idea that no DTV licenses should
be issued unless and until it is clearly understood that
licensees must serve the public interest in a variety of
ways. He later added that the commission might estab-
lish a general public-interest mandate — such as a
requirement that 5% of the digital channels be devoted
to public-interest use — that regulators would later
develop into specific rules.

Hundt further noted that a perfect example would be
Barry Diller’s big, brilliant proposal to use digital
television to help solve the campaign finance problem.
Diller proposed that broadcasters give free time to
political candidates in return for less regulation. Hundt
said he sees the administration continuing to oppose
DTV auctions and repudiating the FCC policy of the
1980s which, according to Hundt, said the public
interest is served merely by the commercialization of
the spectrum. Hundt interprets the administration
policy to mean the FCC should get licenses out quickly,
but they should be written to serve the public interest.
Hundt further called it a great idea to have public
debate on what the public-interest obligations of
digital broadcasters should be.

Vice President Gore’s chief domestic policy advisor,
Greg Simon, said the administration continues to

Broadcast Engineering  April 1997

support the early awarding of broadcast spectrum,
with auctions of analog spectrum in 2002 and broad-
casters returning spectrum in 2005. Broadcasters are
hardly enthusiastic about additional public-interest
responsibilities, but the real news for them was the
White House’s call to move forward with the issuing of
digital licenses. ]

Harry C. Martin is an attorney with Fletcher, Heald & Hildreth,
P.L.C., Rosslyn, VA.

AN E

All stations must fite their 1997 annual employ-
ment reports (FCC Form 393-B1 on or before May
31, Tower awners in the following states must file
their tower registrations on the dates indicated:
Lauisiana, Maine and Rhode Island by May 1-31;
Coloradn and Minnesota on June 1-30.

TV stations in Michigan and Ohio and LPTV/
translator stations in Ltah must file their renewal
applications on or belore June 2, 1997, Commer-
cial TV stations in the following stares must file
their annual ownership reporls or ownership re-
port certifications on or betore June 20 Arizona,
Washington ¢, Idaho, Marvland, Michigan,
Mevada, hew Mexico, Ohio, Ltah, Virginia, West
Virginia and Wyoming.
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You deliver the story at the top of the hour. Period.
The-story is everything—and the tools you use to
deliver it must be proven. Flexibie. And fast.

Avid can help you beat the clock. Letting you air
consistently high-quality broadcasts while the compe-
titien’s stil) running around with tapes.

Our disk-based editing system, NewsCutter®,
is, quite simply, a better way to edit news. Just like
word processing for video. Cut and paste. Pinpoint
shots frame by frame. Make copies without degrada-
tion. And-no predigitizing. No other technology allows
the control and flexibility that digital-on-disk does.

Avid’s newsroom computer systems, Avid
NetStation™ and NewsView™, let your entire team
share wires, scripts; rundowns and assignments.

The latest ‘graphicat interface makes it fast and easy.
Imagine the impact on productivity and efficiency.

And our unique Digital News Gathering (DNG)

system integrates our news editing and playback

procucts into a complete server-based production

o -t ol \
| 1T.
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system. No more waiting. No more missing the
deadline.
Avid’s field-tested systems are scalable, modular

and open. They can be integrated into your existirg

analog or digital facility and will grow with you.

Sci-fi? Look again. Avid’s systems are in use in
more than 900 broadcast facilities worldwide_. Today.
That’s a lot of broadcasters who can react to late-
breaking news faster—and better—than you can, f
you’re relying just on tape.

For more information on Avid disk-based new3
editing, newsroom computer systems or Digital News
Gathering, call 800 949 AVID. You can’t control

time. But you can make better use of it.

//// /
AVID.
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Michael Erbachice

management

By Michael Erbschioe

Training needs in the information age

I n the search for greater productivity, healthier profits
and a jump on the competition, stations are relying
heavily on desktop computers. Although these systems
can do everything from word processing to project
management and accounting, it’s their power for cre-
ative and editing tasks that make them most desirable
for TV stations. It’s also in this area that your staff can
benefit from proper training.

Many times, stations will include
training in the purchase of new sys-
tems. And, if you press hard enough,
the vendor may throw in some train-
ing just to close the deal.

Sometimes, a station may forgo the
training if it’s too expensive. Bean
counters may balk at paying for train-
ing saying, “Why can’t we train our-
selves?” Or, “We’ll learn as we go
along.” This is short-sighted and can be an expensive
mistake.

You can’t avoid training costs

Good training can be expensive and time-consuming,.
Without a structured and results-oriented training
program, your staff is forced to adopt one of several
approaches to survive. First, even though you bought
the hardware to provide your staff with greater pro-
ductivity and creativity, they may avoid using it. Or
second, they just may put off tasks or continue for as
long as possible to do things the old way. Or third, they
may try to get others to do those tasks that require
heavy use of the new system. Many times, projects just
don’t get done.

People who fear technology will avoid the new equip-
ment. This is less the case in broadcasting because
technology is so much a part of our business. However,
just because you install a new automated master con-
trol system, don’t assume your operators will quickly
or willingly embrace it. In some cases, there may be a
fear that if the darn thing works, they’ll be replaced.

Help me

Another problem with no official training is that some
of your staff will rely on their co-workers for help. This
may sound harmless, but it can diminish the productiv-
ity of your best and brightest staff members.

It often works like this: Those that are having prob-
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lems won’t look in the manual, assuming there is even
one available; they’ll just start bugging somebody to
help them. The slower learners are, therefore, forced to
ask questions and interrupt the concentration of oth-
ers. This disrupts the work flow of the department and
can go on for weeks or even months until the slow
learner gains enough skills to survive, or really screws
something up.

An equally undesirable, but common, result is that
one person quickly masters the technology and be-
comes the default help desk and trainer. Everyone runs
to her for answers. Meanwhile, the work she was
supposed to do begins to suffer.

Most of these problems can usually be avoided if a
proper training program is put into place when the
equipment is first installed! ]

Michael Erbschloe is a management consultant, author and tech-
nical editor and teaches management courses at Oklahoma State
University.

Where to look and
who to send

Training cn many editing and creative svstems is available
at or after the time of purchase, However, it can be expensive.
Training may run hundreds of dollars per day or even thou-
sands of dollars per week. Fven so, the vendor is usually the
first, and best, place to look for help.

Third parties also provide training on the high-end produc-
tion systems. This includes products from verdors such as
Awid, Quantel, Discrete Logic, Abekas and others, Sometimes,
these third parties are officiallv approved by the vendors, even
to the point of handling the training for new clients i7 the
vendor's classes are full or toa far away for the client.

Because of the expense, there may be a temptation to send
only one or two staff members to the training, That may be a
mistake. If vou are running several hours of newscasts a day,
sending one or two peopletn school hoping thev' Il train all the
others, probably won't wark. ;

instead, sund the supervisor for each shift of yaur
staff, Or send the lead creative person and one a:
way, vou'll have at least one properly trained
shift. Butdon't stop there, Try to schedule trainin
the staff within several months aiter you've hag
and running. That way, your aperatars will
hasics and can gain even more from thef3

Also, training is usually seen as a be
Treatthe training as a reward, You ma
vour staff will work just for the p
schaol.

| homework.

Mow if you could get your kid

www.americanradiohistorv.com



IKEGAMI/AVID’S DIGITAL Disk CAMERAS...

BE READY
FOR ANYTHING.

] &) D]

()

Dead foofage can be your worst nightmare. You anticipate,  These remarkable tapeless cameras are available in two

record and then discover the shot was missed... foo late. models. The DNS-11 with FIT CCDs, and the DNS-101
with IT CCDs.

RetroLoop™ solves this dilemma. RetroLoop captures the N A

moments before and the moments affer the action begins.  Ikegami’s Digital Disk Cameras: Be Ready For Anything.

Simply set the record mode in continuous loops of 10 For further information contact

fo 60 seconds. When the action begins, hit the record an lkegami Regional

trigger and you've got the whole story including the Sales Office. j
“footage” contained in the loops recorded just prior . v
to pushing the record trigger. e Ay~ g
Ikegami’s Digital Disk Cameras combine _.,,___w;r‘:'{ﬁ -

camera know-how with Avid’s disk-based
recording and non-linear editing software.

LK ¢

-

g

No dead footage, you'll get the shot and be
ready to qir the finished story ahead of the
competition. Pictures are recorded digitally
on a removable FieldPak:" This revolutionary A
non-linear recording fechnique allows instant ' ol - | b L i
editing back at your facility, or even in the field N’ gru\@ 5 | l .

with the built-in editing capabilities. |

-

DIGITAL DISK CAMERAS: NEW FRONTIERS AWAIT
Ikegami Electronics (U.S.A.), Inc. 37 Brook Avenue, Maywood, N) 07607 East Coast: (201) 3689171 -
West Coast: (310) 5340050 Southeast: (954) 735-2203 Southwest: (972) 869-2363 Michwest: (630) 8349774 e aml
Retroloop and FieldPak are trademarks of Avid Technology, Inc. s
Circle (6) on Free Info Card
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Mini DV Cassette in adapter
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transition to digital

MPEG-2: A closer look

he primary application of interest for the MPEG-2
standard is true TV broadcast resolution, as spec-
ified by CCIR-601. This is roughly four times as much
picture information as the MPEG-1 standard provides.
MPEG-2 is a superset of MPEG-1. As such, MPEG-2
decoders should also decode MPEG-1 datastreams.
MPEG-2 adds to the MPEG-1 toolbox with provisions
for dealing with interlace, graceful
degradation and hierarchical coding.
Although MPEG-1 and MPEG-2 were
each specified with a range of applica-
tions and resolutions, the committee’s
specifications form a set of techniques
that support multiple coding options.
Variations exist with regard to picture
size and bit rates. Although MPEG-1
can run at high bit rates and at full
CCIR-601 resolution, it processes
frames, not fields, limiting the attainable quality, even
at data rates approaching SMb/s.
Keep in mind that the MPEG specifications apply only
to decoding. The ramifications of this approach are:
¢ Owners of existing decoding software can benefit from
future breakthroughs in encoding processing. Further-
more, suppliers of encoding equipment can differentiate
their products by encoding quality, cost and features.
e Different schemes can be used in different situations.

MPEG-2 layer structure

To allow for a simple yet upgradable system, MPEG-2
defines only the functional elements — syntax and
semantics — of coded streams. Using the same system
of I-, P- and B-frames developed for MPEG-1, MPEG-2
employs a six-layer hierarchical structure that breaks the
data into simplified units of information. (See Table 1.)

The sequence layer defines the decoder constraints by
specifying the context of the video sequence. Its data
header contains information on picture format and
application-specific details. The second level allows for
random access to the decoding process by having a
periodic series of pictures; it’s this group of pictures
(GOP) layer that provides the bidirectional frame
prediction. Intracoded (I) frames are the entry point
frames, requiring no data from other frames for recon-
struction. Between the I-frames lie the predictive (P)
frames, which are derived from analyzing previous
frames and performing motion estimation. These P
frames require about one-third as many bits per frame
Broadcast Engineering  April 1997

as an I-frame. Finally, B-frames, which lie b
frames or P-frames, are bidirectionally encoc.
use of past and future frames. The B-frames re
about one-ninth of the data per frame as the I-

Different compression ratios for the frames .
different data rates, such that buffers are required
encoder output and the decoder input to ensure tha.
sustained data rateis constant. Unlike MPEG-1, MPE
2 allows for a variety of data buffer sizes to accommc
date different picture dimensions and to prevent buffer
under- and overflows.

The data required to decode a single picture is embed-
ded in the picture layer, which is comprised of horizon-
tal slice layers, each containing several macroblocks.
Each macroblock layer is made up of individual blocks.
The picture undergoes DCT processing, with the slice
layer providing synchronization, holding the precise
position of the slice within the image frame.

MPEG-2 places the motion vectors into the coded
macroblocks for P- and B-frames; these are used to
improve the reconstruction of predicted pictures.
MPEG-2 supports field and frame-based prediction,
thus accommodating interlaced signals.

The last layer of MPEG-2’s video structure is the
block layer, which provides the DCT coefficients of
either the transformed image information for I-frames
or the residual prediction error of B- and P-frames.

Spatial and SNR scalability

Because MPEG-2 was designed for handling different
picture sizes and resolutions, including standard defi-
nition television (SDTV), as well as HDTV, provisions
were made for a hierarchical split of the picture infor-
mation into a base layer and two enhancement layers.
In this way, SDTV decoders would not be burdened
with the cost of decoding an HDTV signal.

An encoder for this scenario could work as follows.
The HDTYV signal is used as the starting point. It is
spatially filtered and subsampled to create a standard
resolution image, which is then MPEG encoded. The
higher-definition information could be included in an
enhancement layer.

Another use of a hierarchical split would be to pro-
vide different picture quality without changing the
spatial resolution. An encoder quantizer block could
realize coarse and fine filtering levels. Better error
correction could be provided for the more coarse data,
so that as signal strength weakened, a step-by-step

WWWw.americanradiohistorv.com



reduction in the picture signal-to-noise ratio would SYNTAX LAYER FUNCTIONALITY
occur in a way similar to that experienced in Sequence Context unit
broadcast analog signals today. Therefore, with Group of pictures Random access unit: video coding
poorer reception, the viewer would experience a Picture Primary coding unit
more graceful degradation in picture quality slice Resynchronization unit
instead of a sudden dropout. Macroblock Motion compensation unit
Block DCT unit |

Profiles and levels

Six profiles and four levels describe the organi-
zation of the MPEG-2 standard. A profile is a subset of
the MPEG-2 bitstream syntax with restrictions on the
parts of the algorithm used. Profiles are analogous to
features, describing the available characteristics. A
level constrains general parameters, such as image size,
data rate and decoder buffer size. Levels describe the
upper bounds for a given feature and are analogous to
performance specifications.

The most popular clement of the MPEG-2 standard is
the Main Profile in conjunction with the Main Level,
which gives an image size of 720x576, a data rate of
15Mb/s and a frame rate of 30fp/s. All higher profiles are
capable of decoding Main Profile@Main Level streams.

Table 2 lists the overall MPEG-2 classifications. With
regard to the table, these generalizations can be made:
* The three key flavors of MPEG-2 are Main Profile/
Low Level (SIF), Main Profile/Main Level (Main) and
Studio Profile/Main Level (Studio).

Table 1. Layers of the MPEG-2 video bitstream syntax.

o The SIF Main Profile/Low Level offers the best
picture quality for bit rates below about SMb/s. This
provides acceptable quality for interactive and multi-
media applications. The SIF profile is replacing MPEG-
1 in some applications.

» The Main Profile/Main Level grade offers the best
picture quality at rates from about SMb/s to 15Mbs.
e The Studio Profile offers high quality for multiple-
generation applications.

e The High Profile targets HDTV applications.

The Studio Profile

MPEG-2 is capable of coding interlaced source video
at full bandwidth while reducing storage and band-
width costs. However, the MPEG-2 Main Profile/Main
Level remains a less-than-ideal choice for production
because individual frames are hard to access due to the
larger group of pictures structure. For this reason, the

“L OOK WILCOX, THE DIGITAL
S CATCHING ON EVERYWHERE " WHISPERED SNELL.
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transition to digital

4:2:2 Studio Profile was devel-
oped. The Studio Profile expands
upon the 4:2:0 sampling scheme
of MPEG-1 and MPEG-2. In es-
sence, “standard MPEG” sam-
ples the full luminance signal, but
ignores half of the chrominance
information, specifically the col-
or coordinate on one axis of the
color grid. Studio Profile MPEG
increases the chrominance sam-
pling to 4:2:2, thereby account-
ing for both axes on the color grid
by sampling every other element.
This provides better replication
of the original signal.

The Studio Profile is intended for
editing applications, where mul-
tiple iterations of a video signal
are required or where the signal
will be compressed, decompressed,
and recompressed several times
before it is finally transmitted. ™

Jerry Whitaker is a consulting editor
for Broadcast Engineering magazine.

LEVEL
PROFILE GENERAL PARAMETER LOW MAIN HIGH HIGH
SPECIFICATIONS (CCIR601) | 1440  [(HDTV, 15:9)
(HDTV, 4:3)
SIMPLE PICTURES:/, P | IMAGE SIZF' 720x576
CHROMA: 4:2:0 | IMAGE FREQUENCY? 30
BIT-RATE® 15
MAIN PICTURES:/, P B | IMAGE SIZE 325x288 | 720x576 | 1440x1152 | #20x1152
CHROMA: 4:2:0 | IMAGE FREQUENCY 30 30 60 60
BIT-RATE 4 15 100 80
SNR- PICTURES:/, . B | IMAGE SIZE 325x288 | 720x576
SCALABLE | CHROMA: 4:2:0 | IMAGE FREQUENCY 30 K]}
BIT-RATE 3.4 15
SPATIALLY- | PICTURES:/, £, B | IMAGE SIZE 720x576
SCALABLE | CHROMA: 4:2:0 | IMAGE FREQUENCY 30
BIT-RATE 15
ENHANCEMENT | IMAGE SIZE 1440x1152
LAYER® IMAGE FREQUENCY 60
BIT-RATE 40, 60°
HIGH' PICTURES: ), P, B | IMAGE SIZE 7206576 | 1440x1152 | 1920x1152
CHROMA: 4:2:2 | IMAGE FREQUENCY 30 60 60
el BIT-RATE 20 80 100
STUDIO PICTURES: I, P, B | IMAGE SIZE 720x608
CHROMA: 4:2:2 | IMAGE FREQUENCY 30
BIT-RATE 50

NOTES:

1 IMAGE SIZE SPECIFIED AS SAMPLES/LINE x LINES/FRAME
2 IMAGE FREQUENCY IN FRAMES/s

3 BIT RATE IN Mb/s

4 FOR ENHANCEMENT LAYER 1

Table 2. The MPEG profiles and levels in simplified form.

5 FOR ENHANCEMENT LAYER 1, EXCEPT AS NOTED BY ° FOR ENHANCEMENT LAYER 2
7 FOR SIMPLICITY, ENHANCEMENT LAYERS NOT SPECIFIED INDIVIDUALLY

“CLEARLY THE RESULT CF AN EARLY
EXPERIMENT IN COMPRESSICN...” MUSED WILCOX.

Broadcast Engineering April 1997
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Brad Gllmer

computers & networks

By Brad Gilmer

Software development
for the broadcaster

s oftware projects start off many different ways.
Perhaps you have taken a class at a community
college, come back to the station, and decided to put
some of your skills to work. Or, maybe you have a
group of folks in your office that knows how to
program — the boss walks in with a task, and you are
on your way. You also might have an information
technology (IT) group in your compa-
ny that has programming resources
available to you. Or, you might have
some software project that needs to be
done, and you realize that you do not
have the skills in-house to do it. You
hire a company to write the software
for you. Let’s look at each of these
approaches to identify which alterna-
tive may be best for you.

Look ma, | built it myself

Many software projects are handled this way. You or
someone in your department is a computer hobbyist.
They see an opportunity to put something together,
make things better for the company and they get to
exercise their programming skills all at the same time.

There is nothing wrong with this approach. These
days, a little Visual Basic or C++ programming is like
a screwdriver or some other tool in the TV facility. It
allows you to build or maintain some useful part of
your equipment. Advantages of the “I built it myself”
approach to software development are plentiful. It is
almost always the least-expensive alternative for soft-
ware development. It makes for fast “idea-to-product”
time if you do not bite off more than you can chew. It
gives the person who writes the program a sense of
accomplishment and ownership. In addition, it allows
you to develop small projects economically. These
projects might never be tackled if they had to go to an
outside vendor. Generally, it gives a close fit between
the need and what the product will do. This is because
the person who develops the product is intimately
familiar with the problem he is trying to solve. (See
Figure 1.)

Of course, the “I built it myself” approach does have
some disadvantages, too. Imagine having to tell your
manager, “There is only one person on the planet that
knows about this software, and he quit three years
ago.” This frequently happens when you develop soft-

Broadcast Engineering April 1997

ware in-house. But it can also happen if you have a
system developed by an outside vendor. Typically, there
is a lack of documentation with internally developed
code. It requires an iron will and excellent self-disci-
pline to document your own code properly. In the heat
of battle, when you have just had a brilliant insight into
how to code around a problem, it’s really tough to sit
there typing all this text in quotes so someone else can
figure out what you did. Frequently, the problem is that
you can be a little too clever for your own good. In six
months, you will not have a clue what this brilliant
scrap of code does, and it will take you days to figure
it out.

Sometimes, people fall into the trap of trying to fix
structural or procedural problems with a piece of
software. We have all heard the saying, “garbage in,
garbage out.” No piece of code, no matter how well-
written, will take care of a problem if the real solution
is to change the way you are currently doing business.
It can be difficult to see this if you are developing the
code to solve a problem in your own back yard.

A common problem with an internally developed
code is biting off more than you can chew. Many “I did
it myself” projects die a slow whimpering death be-
cause the code writer got in over his head. Unfortunate-
ly, I am speaking from experience. If this is your first
“real” software project, pick something you are sure
you can do. Getting through the first project will give
you the confidence and experience you need for more
complex projects. If all you have ever done is write
programs that you use yourself, you will be amazed the
first time someone else sits down to use your program.

Even though there are some challenges to writing
your own code, I encourage you to give it a shot. It gives
you confidence, plus the experience needed to manage
others who may write code for you in the future.

We’re from IT, and we’re here to help you

Using programming resources within an IT depart-
ment in your own company can be challenging. If you
are fortunate enough to be in a company that has an
internal computer software development department,
and if you have a customer/client relationship with
them, this can be a real advantage.

However, there are definitely some things you can do
to make things go more smoothly. First, be sure you are
clear about what you want to accomplish. This will

www.americanradiohistorv.com
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The UTAH-300 Routing Switcher
. 3 sz / with the new SC-3 Routing Control
F] na 9"‘ ¢ f s s System will make your facility soar,
hé ¢ 5 2 now and well into the 21st century.
p The UTAH-300/SC-3 system easily
n ‘ S e m meets the challenges of post
YO u production, broadcasting and

even telecom applications, with the
most powerful feature set on record.

.. 1 To TO JULIUYY

The SC-3 Advanced Control
System maintains compatibility with
all previous Utah routers, and can
even control new and older routers
from other manufacturers. It features
Ethernet and open control protocols,
and works with PAL and NTSC.
Choose from a variety of panels as
well as easy-to-use Windows
programming screens. You also get
remote control capability through
RS-232 and RS-422 ports.
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The UTAH-300 Routing Switcher
is small enough for mobile truck
applications, yet powerful enough
for even the largest satellite uplink
facilities. A 128x128 video system
(analog and/or digital) uses just 12
rackunits of space. It's also designed
to expand: start as small as 32x32
and build to 512x512. Don't forget,
you can change from analog to
digital by simply swapping boards.
The UTAH-300 is the one system
that easily handles all your format
needs in the analog and digital
worlds, video and audio. There are
even power supply options for all
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w The trek toward disk-based broadcast
transmission is on. And Sony is beside you

etery step of the way with the new FlexSys™ transmission control

systzm. By integrating tape and disk storage, the ﬂex,'Sys system
'A provides the flexible and cost-effective migration path you've
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computers & networks

help you relate the information to
your IT group, thus avoiding mis-
understandings down the road. Sec-
ond, talk to others in your company
who have used your IT department
for development and see if they
have any recommendations on mak-
ing the relationship work. Third,
take the time to educate your IT
folks about what you and your de-
partment do on a daily basis. The
suitability of your final product to

task is to some degree deter-
mined by how well the pro-
grammer understands what
you are doing on a daily basis.
Finally, you should be clear
up front about shared deci-
sion making on the project;
compare agendas. The IT
group may be trying to main-
tain particular hardware plat-
forms across departments.
They may be trying to best fit

Digital Traffic Jam!

Miranda Will Get You Moving

Avoid “traffic jams” on the road to the Digital Frontier with

Miranda’s comprehensive line of integrated product solutions...

like the imaging family — modular, high-quality Audio and 4:2:2

Video converters, encoders and decoders with optional remote

control software — all designed for seamiessness and a peak

Miranda Technologies Inc.

2323 Halpern
St-Laurent, Quebec

Canada H4S 1S3

Phone: 514.333.1772
Fax:

performance to keep you in the fast lane!

At an intersection between the video and workstation worlds?

Consider Miranda’s family of cross-platform Digital Video

514.333.9828

Gateways supporting the entire range of digital imaging formats.

Whatever business you're driving, count on Miranda to get the

wheels in motion.

Some of our digital solutions include:

+ 4:2:2/NTSC/PAL Composite Encoders/Decoders +
+ FrameSyncs, Ancillary Data Processors
« 4:2:2/CAV D/As and A/Ds

« Digital Disk Recorders

@M iranna

Serializers/Deserializers
+ Line Quadruplers

+ 4:2:2/4fsc Converters

« Computer Gateways

Solutions For The Digital Frontier And Beyond
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Flgure 1. Steps broadcasters should take

when developing software.

their knowledge base to your prob-
lem (Visual Basic programmers to a
solution that it best resolved with a
C++ programmer), and so on. On
the other hand, these differences in
agendas can lead to problems for
your application and your compa-
ny. Be aware of these differences in
agendas.

Other alternatives

You might want to consider tak-
ing small- to medium-sized projects
to a small software house or indi-
vidual developer. This can be a good
alternative when you do not have
the resources internally to develop
what you need.

Here are some general suggestions
that apply to all software develop-
ment. First, use a prototype, espe-
cially if someone other than yourself
will be using the program. Second,
try to do as much work on the specs
up front as you can. The better your
specification process is, the clearer
you will be on what you are asking
for. This has another benefit — you
will know that your program (or one
written by someone else) meets your
needs. In even smaller systems, tight
specifications up front help you
achieve your results. Finally, for real-
time broadcast applications, I prefer
to write in COBOL using the IBM
360 operating platform. The flexi-
bility of COBOL, combined with the
easy modification of punch cards,
makes the 360 ideal for this applica-
tion (you did notice that this is the
April issue, didn’t you?). See you
next month. ]

Brad Gilmer is director of advanced net-
work operations & technology for Turner
Entertainment Networks.



MAKING A SPLASH IN UHF BROADCAST

Introducing UHF-TV Klystrons From Litton

Litton Electron Devices, Williamsport, PA,

a leader in the manufacture and repair of
vacuum tubes, is now rebuilding and repairing
tubes for the UHF-TV Broadcast Industry.

Litton has been designing and producing high performance,
cost effective microwave power devices for over 40 years.
Magnetrons, cross-field amplifiers, klystrons, traveling wave
tubes and thyratrons are all designed to meet strict military
and commercial specifications. This background provides
Litton with the expertise and technical capabilities to rebuild
and repair UHF-TV klystrons.

LITTON ELECTRON DEVICES
1035 Westminster Drive / Williamsport, PA 17701

Litton

Consider the following list of capabilities:

o Complete rebuild or repair
of Series 89X, 95X, and

755X UHF-TV Klystrons _ ,
e Shipment from stock in many

e Prompt inspection and CaSes
return of Evaluation Report
e Cash/credit for DUDS

e Technical back-up and service

* Tuned to specific channel
frequency

e Quick turnaround of repairs

e Rebuild/repair to

specification standards e 800 number for easy access

* ACE gun provided on all to service
rebuilds * Also prepared to provide the
* Tubes fully tested to assure. ~ L~4945A deuteriumn filled,
performance double gap ceramic crowbar

thyratron (equivalent to the

o New tube warranty EEV CX-2708)

Call our UHF-TV HOTLINE at 800-861-1UHF for pricing,
stock availability, DUD purchase, guestions, technical service,
data sheets and tube information. Or fax us at 717-326-5816.

Electron Devices

NA\BS/
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GOOD NEWS TO THOSE
WARMING UP TO THE INEVITABILITY OF
BROADCAST AUTOMATION

Systems, strategies and sweating bullets. Let’s face it, keeping your cool in the fiery
transition to video servers and broadcast automation takes more than just a seat-of-your-

pants approach. It takes the people, products, vision and experience of Louth Automation.
From satellite control through traffic integration, MEDIA MEDIA
ACQUISITIO ! NAGEMENT
our proven track record makes Louth the worldwide -
-

. ON-AIR y POST-AIR
leader in broadcast automation systems. PRESENTATI RIFICATION
Our growing client list is a who’s who of leading-edge
broadcasters. Since 1988, Louth has set the benchmark
for scalable station automation. So, whether you're
moving from tape to disk, or facing a mega multi-

channel expansion, it's no wonder why hundreds of

successful broadcasters partner with Louth to get

them on the air. And keep them on the air.

Feeling the heat? We’d be happy to help you take the next step. No matter where
you're at in the process of transitioning your station to a new era of automation,
we can help. With people. With experience. With solutions. Call us today at
415/843-3665 for more information or a demonstration of our flagship ADC-100
and the new entry-level ADC-50 System. Broadcast automation from Louth.

It's the best answer to keeping your cool.
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production clips

By Skip Pizzi, technical editor

Digital audio dynamics

I n the days of analog audio, recording media always
dictated the limiting factors of dynamic range. Even
with noise reduction, an analog tape recorder’s dynamic
range was much narrower than a good analog console’s.
This is no longer the case in digital audio recording.
Today’s DAT, CD-R, digital audio on videotape or
computer-based systems almost always meet or exceed
the dynamic range of the audio electronics associated
with them. This affects the way in which interfacing
between such audio devices should be handled.

Defining dynamic range

Although misunderstood, there is standard terminol-
ogy for defining an audio system’s dynamic range. (See
Figure 1.) The limiting factors of any audio system’s
dynamics are distortion as a maximum and noise as a
minimum. The difference, in dB, between these two
points is the dynamic range of the system.

To navigate between these extremes, a middle-ground
target is established, called the reference level or design
center. This defines a signal amplitude point that is far
enough below the system’s maximum level to have mini-
mal risk of distortion, while being above the system’s noise
“floor” to sound quiet. Operators are then trained to steer
the variable levels of program audio they work with
toward this central zone around the reference level.

Those two areas above and below the reference level
also have standard names: From the reference up to the
distortion point is called headroom, and from the
reference down to the noise floor is the signal-to-noise
ratio (S/N). Each is quoted in dB, and summed together
their values equal the dynamic range of the system.

Storage vs. signal path
Analog storage devices have a much smaller dynamic
range than signal paths. For example, a good analog tape

ANALOG ANALOG
MIXING MIXING
f‘é‘»?slf CONSOLE fg‘%? CONSOLE
ANALOG DIGITAL
(dBu) ATRVTR l (dBu) ATRVTR
+24 + CLIPPING—# ———————— +24 +— CLIPPING— e |
’_LL _______ i
l‘/ 3% THD i_ - I ‘
7 Rer v | Lol Rer. L.
e | = _MISMATEH |
OVERALL SYSTEM
DYNAMIC RANGE
(DETERMINED BY
RECORDER ONLY)
OVERALL SYSTEM
DYNAMIC RANGE
(DETERMINED BY
BOTH DEVICES)
NOISE
60— 80—
80—~ -80——
LEGEND |
-90—— I Heaproom 90—t |
NpiE [ REFERENCELEVEL | NOISE
[ SIGNAL-TO-NOISE RATIO | NolsE

Figure 1. Comparison of dynamic rangein analog and digital/analog hybrid systems. Note that amismatchin reference level
alignment between recorder and mixer is of little consequence in the pure analog world (at left), but the same mismatch has
the effect of reducing system dynamic range in the hybrid environment (at right).
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production clips

recorder might provide some 55dB
or 60dB dynamic range, while a de-
cent mixer or routing system can
offer 90dB or more. This means that
the storage device will always define
the limits of the analog system’s over-
all dynamic range.

As long as the tape recorder’s lim-
its fell within those of the much
wider signal path’s, the dynamic
range of a system was considered
“in alignment” (as in Figure 1).

providing power
protection to
television and
earth stations
worldwide.

You get the picture.

Where there’s power, chances

are there's MGE. We make the
products that keep you online,
on the air, or just plain “on” all

the time. With power protection
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your desktop PC.

Shown here, from MGE, the

EPS6000 provides uninterruptible
power and maximizes both UPS
efficiency and output power
quality to the highest possible
levels under all load conditions.
With a kVA rating of 150-4500.

MGE also provides 24 hour, seven
days a week teleservice and UPS
monitoring. So for all your power
protection needs, vou can count
on MGE. After all, vower runs in
our family.

Small to moderate mismatches of
reference levels between recorders
and mixers had no real effect on
overall system dynamic range.
With digital audio storage systems,
all this has changed. Now, digital
storage and analog signal-path dy-
namic ranges are roughly equiva-
lent. This means that if the dynamic
ranges of digital recorders are not
precisely aligned to the analog signal
paths they interface with, overall

‘\#
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Nothing will stop you now

Tel 800-344-0570
(714) 557-1636

Fax (714) 557-9788
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system dynamic range will suffer.

Maximizing system dynamic range
How a system’s dynamic range is
divided into its two components —
headroom and S/N — is up to the
system designer. There is always some
flexibility for where the reference
level is placed. Headroom can al-
ways be traded for S/N or vice versa.
When designing such an interface,
the analog reference level can no
longer be cited simply in relative
terms (e.g., “20dB below clipping”),
but in absolute terms (e.g. “+4dBu,”
equivalent to 1.23v). Proper system
design evaluates each device’s clip-
ping point and aligns them to get the
maximum dynamic range from the
system. This may require some at-
tenuation or amplification between
one device’s output and the follow-
ing device’s input, to ensure that de-
sign centers of all variable-gain stag-
es are also well aligned. Ideally, when
all devices in a system are properly
interfacedand operatingat unitygain,
they willall clip simultaneously when
signal level exceeds a given value.

Incidentally, clipping is used as the
level-alignment reference in these
interfaces rather than noise, because
noise levels are often less critically
defined, and system noise is an ad-
ditive function, dependent on the
current number of active inputs.
Clipping, on the other hand, is a
singular and well-defined level that
remains constant regardless of a
system’s operational status.

These dynamic range problems are
largely eliminated in fully digital sys-
tems, where standard AES/EBU in-
terfacing between devices inherently
guarantees proper level alignments
throughout. A host of other interface
issues do arise in such systems (pri-
marily in the timing domain), but
we’ll leave those for another day.

Meanwhile, without an under-
standing and alignment of dynamic
range in hybrid digital/analog au-
dio systems, the best equipment
items will underperform as an en-
semble. Maximize the value of your
audioinvestments by examining this
level interface carefully. u
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Video 18 Plus. Video 20 Plus.
A meeting of the
cleverest heads ...

... 1o cover every angle.

Whatever your pcint of view,
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Blumenfeld

Interactive

By Mark Dillon and Steven Blumenfeid

Bigger data pipes: Cost and risks

V ideo-on-demand has not become the killer inter-
active TV application, nor has fiber optics become
the essential transport layer. The killer app is the
Internet itself and existing phone and data networks
are the transport layer. Though success has begun to
clog these skinny copper pipes because the applications
that run over them use more and more large audio and
video files, there is increas-
ingly less reason to believe
that fiber optics and coax
are the solution to this con-
gestion. To the contrary, there
is more and more reason to
believe that the existing twist-
ed pair copper plant has lots
of head room to accept high-
speed data rates.

Last month, we looked at some of the ways to get
high-speed Internet access — cable modems, ISDN and
ADSL. This month, we’ll look at some of the practical
and operational issues affecting their deployment.

illon and Steven M.

Telco solutions

» Cable modems. Most existing cable systems are
immense hierarchical tree structures feeding thou-
sands of subscribers. Before these systems can support
cable modems, the plant must be upgraded or, as a few
are doing, built from scratch.

Upgrading older systems presents two problems.
First, they are usually not two-way. The line amplifiers
are one-way only and must be replaced. The second
problem is ingress, the insertion of noise that occurs in
a shared media system. In a shared medium environ-
ment, every on-line user inserts noise into the larger
system.

The customer side cable plant is also extremely noisy.
Though repairable on a household-by-household ba-
sis, home cable wiring is often a mess. The coax spread
around the house behaves as a large antenna, collecting
noise from household devices and inserting it into the
outside network. Turning such gerry-rigged night-
mares into a clean two-way system will be a real
challenge.

e ISDN. Using ISDN requires a box that currently
sells for about $400. Like most consumer products, in
sufficient volume, the price drops considerably. On the
telco side, ISDN-compliant digital switches must be

Broadcast Engineering April 1997

provided. Approximately 80% of American phone
lines are so provisioned. An additional cost (also
shared by ADSL) is “line conditioning.” Line condi-
tioning is the removal of load coils that were originally
installed to clean up the analog signal, but which
effectively act as notch filters, blocking ISDN and
ADSL signals.

Today, the biggest risk to ISDN seems to be the
installation process. Many telcos lack sufficient num-
bers of trained field personnel to install ISDN efficient-
ly. In response, some ISDN equipment manufacturers
have actually begun providing assistance to customers
in facilitating phone company installations. Despite
this, ISDN is the only high-speed data pipe that most of
us can order tomorrow. It is here now and it works as
advertised; no waiting — not much anyway, just a few
weeks. Just get ready to pay an additional $30 to $60
per month, plus an installation fee of $67 to $457. (See
May 1996, “Editorial,” for example of installation
costs.)

» ADSL. Though ADSL has been tested in real-world
conditions by many telcos, notably Bell Atlantic and
GTE, it is the least mature of the technologies. There
are several conditions that affect an ADSL circuit. First
is length of run. The current practical limit for an ADSL
loop is 12,000 to 14,000 feet. Second is crosstalk
created by other high-speed lines. The presence of a T-
1 line within the same bundle can interfere unaccept-
ably with the ADSL circuit. Figure 1 illustrates the
bandwidth required by a two-way ADSL system.

ADSL is delivered via a single subscriber line. Conse-
quently, the user is not affected by competition for local

ADSL ADSL
POTS yPSTREAM DOWNSTREAM
[ 1.5Mb/s 6.3Mb/s
i
4 20k 140k 500k 1000k
FREQUENCY (kHz)

Flgt.lre 1 )\DSL frequency spectrum.
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YoU HAVE A WHCLE NEW

WORLD OF TRANSMITTER SITES.

WE HAVE AN

INTELLIGENT SOLUTION.

(.. |
GSC3000

You have three transmitters in New York, four in Chicago, two in Orlando and one in Albuquerque. With
GSC3000 site controliers from Gentner, you can keep tabs on all of them from a single screen on your
Windows® PC. Yov can execute commands or just let the GSC3000 at each transmitter site handle the
decisions and report back at your convenience. The GSC3000 has enough on hoard intelligence to function

without a coanection to a PC. Download a free copy of GSC3000 software at http://www.gentner.com.

COMPLEX AUTOMATION THROUGH MACROS
The GSC3000 lets you create macros allowing the
system to do complex control tasks, like automatically
switching from the main to the standby transmitter.
Virtually any event can trigger a macro allowing
automation of your system.

WINDOWS® BASED APPLICATION SOFTWARE
Operating in Windows® 95, Windows® NT
or Windows®3.1 the GSC30G0 software

provides point-and-click convenience while

you monitor, program, and operate your site [ .. ;
or sites. Plus, you can access the system
anywhere you have a PC.
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THE BUILDING BLOCK
APPROACH TO SITE CONTROL
The GSC3000 is flexible enough
to meet your needs whether you

are a single station site or a
multi-station network. You
get from 8 to 256 channeis of
metering, status, and command
per site at as many as 256 sites.

MANUAL, AUTOMATIC OR
TIME-OF-DAY FUNCTIONS
Program the GSC3000 to make
automatic corrections when
problems arise. Program g
it with time-of-day
commands to do
specific things at
specific times on
specific days.
Then walk away.
Of course, wherever
you might find yourself, you can
access the system via PC or laptop.

FREE SITE
CONTROLLER
GUIDE

Featuring the
GSC3000, VRC2000, and all the
accessories, this guide will walk
you through the decision-making
information you need to design or
upgrade your site control system.
Just call and ask for Gentner’s
free Site Control Guide.

1.800.945.7730

= = Gentner

http://www.gentner.com - FAX on demand 1.800,695.8110
1.800.975.7200

Windows is a reyistered trademark of Microsoft
Corporation
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access. However, if there are many
users, the impact upstream may be
tremendous. There can be conten-
tion for resources at the head-end,
where users are combined to share
asingle Internet connection, and of
course, upon servers and, ultimate-
ly, the entire Internet backbone.
Although the per line cost of ADSL
modems is currently high, that will
drop to be comparable with cable
and ISDN modems as mass produc-
tion is reached. Recent announce-
ments by a number of phone com-
panies suggest that by the end of
1997 or 1998, ADSL will become

Turning gerry-rigged
nightmares into a clean
two-way system will be

a real challenge.

as available as ISDN or cable mo-
dems in some markets.

With the dramatic increases in
bandwidth that ADSL provides, it
probably offers the greatest long-
term potential for an increase in
performance. However, that prom-
ise will be restricted until the band-
width of today’s Internet infrastruc-
ture is increased.

ISDN’s additional demand for
bandwidth is minor compared to
cable modems and ADSL. Neither
of these big pipes will flow freely
if the upstream distribution and
storage systems are not there to
supportthem. That being the case,
the thoughtful observer of this sit-
uation might ask: “Just who will
be in the best position to see that
their competing technology gets
the required back-end infrastruc-
ture improvements?” Without
those supporting elements, it won’t
matter how big the pipe is into the
home. &

Mark Dillon is vice president, on-line ser-
vices, and Steven Blumenfeld is vice presi-
dent, technology and studio operations,
with GTE, Carlsbad, CA.



Balanced Inputs and Outputs
Running lots of cable?

tsing pro equipment? You'll
need these. (Unbalanced, too!)

Rack Mountable and Rugged
Use it in the studio, in the field
or in your rack.

12 Total Inputs
4 stereo, and 4 mono.
The world’s best utility mixer.

Channel Inserts (CH 1-4)

A TASCAM exclusive in this price

range. Just like larger consoles, these
handy inputs are great for compressor
limiters or using even more effects

60mm Master Fader
What's a mixer without a
master fader? Greater visual
reference of your mix.

Precision 12-Segment Display
Bright LEDs so you know
what’s going on.

Stereo Buss/AUX SUB Inputs
Signal routing designed for
flexibility and expansion.

Dedicated Stereo Tape Input
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channel for your master recorder.
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EQ on Every Input
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4 Effects Returns
Use your imagination.

Overload/Peak Indicators
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4 XLR Mic Inputs

Complete with 48V phantom
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Louis Libin

atv update

By Louis Libin

Get on the queue now

B y now, we are aware of the extremely aggressive
DTV build-out schedule that the FCC pressed hard
for broadcasters to follow. There are many difficult
issues associated with a quick build-out. A glance at any
of the associated editorials in the major newspapers
during the last two weeks of March demonstrated the
high-level press regarding the fast-build schedule for
DTV, and not all was good.

Broadcasters took major public-rela-
tions hits because the schedules pro-
posed to the commission included the
necessary lengths of time for financial,
regulatory and equipment availability
delays. The new schedules are much
more aggressive. The reality of the
schedules is that for individual cases,
all of the schedules are based on the
assumption that certain waivers will
be secured.

Political pressure

Broadcasters responded to the FCC pressure by offer-
ing a shorter construction plan for DTV that has faster
implementation dates than those originally proposed by
the broadcasters. The broadcasters now plan to provide
a minimum of one digital signal to at least 43% of all TV
households in just over 18 months. The major O&Os
have made significant 18-month build-out commitments.

Back in the FCC’s court

The FCC has now completed the process of assigning
a new channel for DTV to each of the 1,700 NTSC TV
stations. All the new DTV channels are being paired
with the current NTSC channel. The vast majority of the
new DTV assignments are in the UHF band. In past
columns, we have reviewed the basis for the DTV
assignments. An important question for station manage-
ment remains: Will my current viewing audience be able
to receive the new DTV signal? Or an even better
question is how much of my current NTSC audience will
receive my new DTV channel and will I lose some of my
NTSC audience?

Broadcasters have worked hard to ensure that existing
audiences will be able to receive DTV as well as they
receive NTSC. The principle of replication was pro-
posed by the broadcasters and was subsequently adopt-
ed by the commission. The allotment/assignment pro-
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gram was designed so that, in most cases, a good
outdoor antenna will allow virtually everyone who is
able to receive NTSC on Channel 4 to also receive DTV
on UHF Channel 54. The laboratory and field tests
confirmed that DTV outperforms NTSC transmission.
Generally, with sufficient power, a DTV transmitter can
deliver HDTV-quality pictures into the fringe areas of
where we now receive NTSC.

Spectrum and power issues

VHEF stations are able to serve a large geographic area,
including the service beyond the horizon, without em-
ploying massive amounts of power. On the other hand,
NTSC stations operating in the UHF band have nomi-
nally smaller service areas because of the massive amounts
of power necessary to transmit a signal. Accordingly,
VHF analog NTSC stations that have been matched
with a UHF DTV channel require more power to
replicate the coverage area of the existing analog VHF
station.

Alternately, UHF NTSC analog stations that have been
matched with a UHF DTV channel will need significant-
ly less power to replicate their actual geographic cover-
age areas. This is the reality of the implementation of the
replication principle. In some cases, a power disparity
arises out of this situation. Sometimes the power dispar-
ity can be large. However, according to the FCC and the
Broadcasters Caucus, the allocation/assignment plan
provides for replication. It is hoped that the final FCC
table replicates without a power cap imposition. With a
power cap, there is no replication.

The generally lower DTV ERPs proposed for existing
UHF TV stations have raised concerns about the differ-
ence between indoor and outdoor signal strength. How-
ever, because of the replication, the same exact indoor/
outdoor attenuation factors apply for NTSC and DTV
service. For satisfactory NTSC reception, a signal-to-
noise (S/N) ratio of approximately 40dB is required. A
digital TV signal requires a S/N of only 16dB, a differ-
ence of 24dB. Therefore, if the average receiver DTV
power level is less than 24dB below the received NTSC
peak power level, DTV reception should be satisfactory.

The basis for the broadcaster table of assignments
In carly 1995, the Broadcasters Caucus submitted its
recommendation for a nationwide DTV channel assign-
Continued on page 128
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So before you go off the deep end
and pay for something you may not
be getting, consider this: Argus...
Vela’s MPEG-2 encoding workstation
...answers the need for affordable clip
encoding and storage for the broad-
cast professional. And at a cost that
won't have you gasping for air. Look at

the enhancements Argus supports:

Real-time encode, monitoring,
multiplex and transfer to video
file servers in one pass.

Simple and easy-to-use
Graphical User Interface (GUI)
built on Windows® NT 4.0.

Optional support for the
MPEG-2 4:2:2 Studio Profile.

On screen VGA real-time
confidence monitoring.

Rack mount or desktop solu-
tions.

Louth automation interface
support.

Expandable clip storage.

Random access to stored
material for playback.

Support for multiple
output channels.

GPI support.
Support for NTSC and PAL.

Dive.

INVela Research

~"The Wave Of The Future.

8135721230
http://www.vela.com
2501 118th Avenue North
St. Petersburg, Florida » 33716
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By Brian Quandt

MPEG-2: Making the right choices

M PEG-2 video compression has emerged as a major
technical force in the broadcast, entertainment,
computer and cable industries, yet will MPEG-2 even-
tually solve the problem of multiple formats and trans-
port protocols? Let’s look at the issues surrounding the
use of MPEG compression in TV facilities. What
critical issues need to be evaluated before buying your
first piece of equipment?

How TV operations ¢can use MPEG-2

* News and acquisition. Today’s acquisition equipment
relies on non-linear editing systems and still-stores
based on Motion-JPEG. We’ve figured out ways to
transcode JPEG files to MPEG, but the challenge has
been concatenation as material is decoded and encoded
multiple times while moving from one piece of equip-
ment to another. This problem is being solved by
MPEG-2 4:2:2@ML, which provides high picture qual-
ity for improved multigeneration capabilities with a
maximum data rate of 50Mb/s. Studio MPEG-2 also
allows frame-accurate editing.

* Pre-processing and multiplexing. MPEG can be used
for pre-processing and multiplexing satellite feeds,
videotapes and even Internet web pages. Many incom-
ing signals can benefit from pre-compression filtering,
which may improve the look of the product.

* Spot playback. Compression is used in cable head-ends
and in TV stations that have replaced their aging cart
machines with file servers. These storage systems mostly
are based on Motion-JPEG, and all are proprietary
implementations. Early adopters quickly found that
software is critical to enabling interstitial materials to be
inserted on transmission. Control, applications and net-
working increasingly will be MPEG-driven. The trend
will be large, linked systems, with sister operations
accessing multiple servers.

* Archiving. Storage technology is often based on desired
quality levels and needed capacity. Useful here is
MPEG-2 with its high data rate and IB GOP (group of
pictures) structure. Another area of confusion (and
opportunity) is library management where browsing
applications need to access low bit-rate thumbnails using
lower compression ratios on the file server. Hierarchical
systems for storing content require scaleable compres-
sion methods.

e Distribution. All distribution file servers use MPEG in
some way, whether the vendor’s own or another vendor’s

Broadcast Engineering April 1997

MPEG module as a front-end. With target transmission
data rates of 15Mb/s (MPEG-2 4:2:2@ML) to feed an
NTSC/PAL transmitter and downward to 1.5Mb/s in DBS
multichannel applications, MPEG- 2 is being implement-
ed within TV stations. Cable and DBS or direct-to-home
distribution operations may rely on the 4:2:0 format of
MPEG-2 MP@ML.

Choosing what works for you

MPEG-2 has emerged as an international standard to
help TV stations deal with the transition to digital.
MPEG-2 aims to fill the need for flawless interoperabil-
ity of those systems. MPEG-2 is also a highly sophisticat-
ed technology that, when correctly applied and properly
supported, will produce higher quality video. .

Evaluating MPEG-2 solutions
1. Study the vendors. |dentify the key players and industry
leaders in MPEG-2 compression technology. Check out their
web pages for technical papers. Compare how various equip-
ment adheres to standards and compliancy. (See BE’s home
page for an index of articles on MPEG at be@intertec.com.)
2. Talk to vendors. Ask your vendors how they plan to route
MPEG-2. How do the various file sizes fit through various
routers and switchers? Cascading of compression systems has
been a hot topic at the last few SMPTE conferences, so look for
papers on the subject.
3. Talk to vendors’ customers. Ask vendors for the names of
their Beta testers and other early adopters. Have the infant
mortality issues been solved?
4. Ask about testing and measurement, Various compression
quality measurement methodologies are being developed.
Ask them how to measure your own operational performance.
Ask them how you can monitor signal errors/correction as
video data moves from one place to another within your
facility.
5. Talk about interoperability. Vendors often expect customn-
ers to choose the various modules and figure out how they
interconnect. That's why the Internet, SMPTE, STE, SBE, ITS
and other industry group meetings can be great sources for
sharing data about interoperability problems and solutions.
Will your chosen technology work with existing equipment?
How about another vendor’s equipment?
6. Emphasize system integratign. Considder consulting a reli-
able systems integrator or enginesring firrn fo assist with
evaluating your design, implementing am testing. Many
issues will be addressed and queslicns answiored by actual
MPEG-2 deployment and experience, (See the BE Buyers
Guicle [or a complete [ist of system integrators on p. 22.)

Brian Quandt is president and founder of HEURIS/Pulitzer in St.
Louis, MO, a full-service provider of MPEG video compression
solutions for professional video and multimedia developers. A
partner of Pulitzer Broadcasting Company, HEURIS/Pulitzer can
be reached on the Internet at www.heuris.com.
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COMMSCOUPE 4 000 SERIES

Broadcast Quality Audio Cables

So Installer-Friendly, They Almost Install Themselves

High guality audio performance is just the beginning. fraying. Paired conductors and drain wires of the
With foil shields, tight stranding, alphanumeric and same size for consistent termination add to the
color-coded pair jackets, plus ease of stripping — ease of installation of these audio performers.
CommScope’s MultiPair Audio Cables are installer pre- For even more advantages of these installer-
ferred for their ease of installation. Overall jacketing friendly cables, contact CommScope today or

is matte-finish TPE for flexibility over a wide range our exclusive Broadcast Distributor, GEPCO

of temperatures. Rugged interpair jackets with 100% International at 800.966.0069. And hook up
coverage foil shield on each pair reduces cross-talk. with MultiPair Broadcast Analog Audio Cables
Foil shields are bonded to jackets to improve flex-life that almost install themselves!

of shield and stripability. Plus tight-lay stranding

makes for an extremely flexible cable that resists Com mSCO pe

For information call 1-800-982-1708 or 704-459-5000.
Circle (32) on Free Info Card
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rom commercial insertion for local CATV systems to large-scale multi-
channel network facilities, broadcast automation needs have become
increasingly diverse over the last few years.

For multistation broadcast groups, one notable trend is in operational
streamlining. Many have chosen to reduce costs by feeding two or mare
TV stations — for different markets or for the same market through
creative “cooperative” ownership agreements. This trend is creating a
growing demand for complex multichannel facility management.

For years, “satellite stations” commonly carried programming and
merely inserted local commercials and IDs over the originator’s commer-
cials and IDs. Although this situation might work for a station with
network programming today, it is unlikely that, in this highly competitive
market for syndicated programming, two different stations in two
different markets will have identical programming contracts. It is also
mmprobable that the two different market demographics would even
support the same programming. The point? In today’s broadcast world,
these two stations will probably have to run separate programming, as
well as separate commercials, thus acting like two completely different

Photo: WDRB-TV in Loulsville, KY, currently uses the Odetics TCS2000 for
station automation.
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stations within the same facility. So,
where are the savings?

Storage and playback
is a hardware issue

This scenario begins to look more
attractive once you add in a program
and commercial storage device large
enough to store and playback all the
material for two or more stations. Still,
the task of managing the logistics of
acquisition, inventory, scheduling and
presentation of a multichannel system
is monumental. Mix in the needs for
local news, live sports, program seg-
ment timing and special programs, and
it borders on inconceivable.

The solution to the storage and play-
back challenge is primarily a hardware
issue. A number of manufacturers have
been touting such products for the last
two years. And, with storage costs de-
creasing and storage system size in-
creasing, itappears that large-scale data
storage and servers will continue to
dominate the future of broadcast pre-
sentation for a long time to come.

With increased storage capacity and
the emergence of MPEG-2 as a new
distribution standard, it is feasible to
envision a large-scale data storage net-
work that contains enough program-
ming for more than one day. This can be
done with just more than S00GB. Even
if the onset of DTV requires twice as
much storage capacity, the trend in stor-
age advancement should meet and sur-
pass that requirement far before capac-
ity becomes an issue.

Automation is a
software issue

While the hardware accomplishes the
storage of data, the critical task of man-
aging that data is primarily a software
issue. Yet, few suppliers have developed
software solutions to fulfill the presen-
tation needs for such systems. Why?
The problem here is twofold.

First, the solution must currently come
from multiple manufacturers. Although
each may claim to have compatible
products, this scenario can frequently
result in extensive finger-pointing ses-
sions as the different manufacturers
attempt to sort out interface issues.

46

This should read as, “Beta testing done
while you operate.”

The second issue is that no system
presently covers the entire station oper-
ation. Typically, there is one software
solution for acquisition, another for
news, and vet another for traffic and
presentation. This creates the largest
problem caused by using multiple com-
puter management and automation
systems within one facility: the pres-
ence of multiple databases. Multiple
databases require that information from
the acquisition database be entered into
the daily log and then into the master

this task is performed in an environ-
ment of stress, time constraints and
numerous distractions. This is not a
recipe for success. Furthermore, if this
facility also has a news automation and
commercial video library, each with its
own database, the problem becomes
significantly larger.

But wait. We thought all this automa-
tion was supposed to improve accura-
cy and reduce labor, right? Now, it’s
like we’re driving a team of horses
without a harness — lots of power,
without enough control.

Automation, in and of itself, can solve

As station automation increases, operators are required to oversee an increasingly

diverse equipment set.

control automation system — a pro-
cess that can also involve a manual
media transfer as a videotape is stored
and reloaded for playback.

This transfer process opens a wide
door to the single largest source of
system error: human intervention. Data
transfer is time-consuming and cum-
bersome. Keeping all records straight
and the databases matched, demands
absolute accuracy. But unfortunately,

Broadcast Engineering  April 1997
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some problems, but it can also initiate
others. The success of any computer-
based management or automation sys-
tem is based on the system’s ability to
perform tasks and manage data reli-
ably with minimal human intervention.

Does this mean that “HAL” should
take over the facility? No. It does mean
that once a human has entered data,
based on a predictable, functional pro-
cess, the system should know all the
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Case Study 1: Silicon Graphics Entertainment Center

GigWorks™ Fibre Channel network products from
Ancor can be a transformational experience. Silicon
Graphics G gWorks

switches, adapters and routers as part of their network

Entertainment Center uses

solution to maximize the creative power of their

machines - and achieve networking nirvana. .
GigWorks products are available for popular Silicon

Graphics models including the new 02™ series. They

also interoperate with all popular platforms and protocols,
and handle video, voice and data on a common network.
And, they're backed by an ANSI standard that’s already
been specified to a mind-bending 4 gigs.

To move your network to a higher plane call the
GigWorks gurus at 1-800-342-7379, or download the
works at www.ancor.com. Then make the world's

fastest networks a truly easy gig.

- J 4 works™

(A ANCOR

COMMUNICATIONS, INC.

SigWorks™, ANCOR™ and the Ancor logo are the marks and property of Ancor Communications, {nc.
Silicon Graphics and O2 are trademarks of Silicon Graphics, Inc. To learn mere about the Silicon Graphics Entertainment Center contact Ancor or your local Silicon Graphics dealer.

Circle (22) on Free Info Card

WWWw.americanradiohistorv.com -



'r’~’ > ﬁm Jf;g,

”
Ennmn‘\ Wﬁi ‘.,:;':,_;‘
NIWE EDITING aé} "

2 T' =

AEE fgﬁ“}fﬂ@g

s -n_‘:‘;f ﬁ[Wf"? ] B3/ A ,.,"g,. iR
SiwEL  puTomanon

e ..‘-" L ot
NG TN T
Sy AR :

e L A e

4 ‘j;&‘l BISK STORARE
mf»ﬁu'ﬁ-mm o

1"---l % "‘ﬁfw

o~




an your
news operation
take the heat?

You spend half your time putting out fires,
and the other half looking for more efficient
ways to prevent them. Day after day, you're
on the line, facing the hot issues. Faster
acquisition. Better media management.
Internet publishing. High speed networks.
Archiving. Script-based editing. Resource
management. You need the support of a

knowledgeable partner who can supply you
with open, scalable platforms and solutions,
and help you integrate and manage them.
Someone who understands where you're
coming from...and where you're going.
Someone who won't let you get burned.

To get the right combination of experience
and innovation, come to Tektronix. We’ll
supply everything you need. The hottest
technology. The most creative solutions.
Proven, tested and ready to install — today.
Got burning questions? Just call ...

Cotnesoe _.Nev\fs Solutions in action.
4 ourboath 9918 atNAB.
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steps necessary to perform that func-
tion from inception to completion. The
system should also have the ability to
control the devices necessary to per-
form each function.

The integrated
system concept

The only way to accomplish this goal
is to have one integrated system that
involves every facet of the program-
ming process. Take, for example, a
syndicated talk show. Ideally, the ac-
quisition time and location for the talk
show would be entered into the data-
base along with the air time. With this
data, the system should be able to as-
sign a satellite receiver to the task,
move the dish to the location of the
required satellite, select the proper chan-
nel on the receiver, locate and assign a
storage device with enough space to
record the feed, establish the path from
the receiver to the storage device and

initiate the record process at the as-
signed time. The system would then
designate a file name or number to this
program and enter that file on the ap-
propriate play list (or lists if multichan-
nel) for the air time designated.

In a perfect world, a subprogram
would be able to locate the break times
and durations during the record pro-
cess. These would be entered into the
database as links to the program file.
The traffic data entered into the data-
base appointing commercials and pro-
mos to this program would then be
automatically assigned to the proper
break locations. Finally, the segment
times, break locations and content
would be calculated from the available
data and entered as a complete play list.

This program would sit in the storage
device until the proper time. Then, the
system would initiate a play command
to run that specific file. When the pro-
gram has run its course, the file would
be marked as expendable to allow space
on the disk for a new program. If nec-
essary, the file would be spooled to a

DLT or
archive s
Predictal
fect for an «
most of the:
every day —
automation sy
this and allow a
events to be kept .
schedule in the dau®
The key element .
system is -a large-scai
agement approach. Rec
functions that are comn
and multichannel broadc
this approach provides a s
tom-suited to these issues.
that each user is going to havt
application for facility mana
the ideal system would provide .
product approach and an open )
col, based on a standard platforn
allow users and peripherals verdor:
integrate custom applications.
This necessitates that the system b.
designed in a hierarchical modular for-
mat to allow extreme flexibility. Be-

Facility Management System
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Application o W
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= B
L =] T
Database Regource, Library
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Figure 1. A total facility management system would have access and content capabilities across a variety of station resources and

equipment. (Diagram courtesy of Odetics.)
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We've been

improving our
delivery speed.
It’'s now about
1000% faster.

Not content with merely offering

the finest video distribution technol-
ogy in the world - one that makes
interoperability between analog and
digital formats easy — we looked to
see where else we could improve.
So we decided to get it to you faster.

Now when you need Grass Valley
equipment, instead of three months,
you can have it delivered within two
weeks.* It’s part of our new delivery
system.

Why not call and test it? We'll
send you our distribution products
gatalog and a free Tektronix stop-
watch. But act soon because our
supplies are limited.
1-888-TEK-VIDEO,
dept. 904
www.tek.com/VND
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Automation
and networks

cause the needs of every organization
are unique, it is important that any
large-scale total facility controller be
adaptable to the needs of the user. It
clearly cannot force fit the user to the
assumptions of the vendor.

This is not rocket science. Editor
products have used this philosophy

for a number of years. They take a
standard platform computer, write an
application-specific software machine-
control and media-management soft-
ware program, and use this program
to communicate with a number of
media control devices through an ex-
isting RS-422 machine control proto-
col. Most broadcast products provide
an RS-422 interface. This gives the
system the ability to select and control

Introducing the Top Performing 10T
in Broadcasting

The Eimac Klystrode® 10T - One Tough Act to Follow

Eimac’s family of Klystrode IOTs offer the power
and performance you need for Advanced TV broadcast
requirements, from today’s analog to tomorrow’s

Digital TV.

+ Dependability: Behind the scenes, the Klystrode
IOT operates effortlessly to your specifications with

exceptional reliability

+ Longevity: Many Eimac IOTs in use now have more
————— —than-40;000-hours-of- tube-life

+ Tuning and Maintenance: Klystrode IOTs are compact, user-friendly, easy
to install and simple to maintain. You'll forget you own it!

- Versatility: Easily tuned across the entire UHF-TV band — 470 to 860 MHz

+ Cost-effectiveness: Broadcasting’s highest efficiency power amplifier

+ Linearity: Meets and exceeds the extended dynamic range required for

digital broadcasting

For stellar performance, specify only genuine Klystrode IOTs from Eimac.

Communications & Power Industries

Eimac Division

301 Industrial Way = San Carlos, CA 94070
Phone 415 592-1221 Fax 415 592-9988 « www.eimac.com

Made in USA
ISO-9001 certified
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devices chosen by the user.

The basic concept is simple. Build a
software-based station automation sys-
tem using a standard protocol, and
partner with hardware manufacturers
to provide a single-station product with
different hardware options. In order to
prevent another intervendor gunfight,
the automation system manufacturer
must also accept responsibility for the
entire product. One vendor - one prod-
uct, tested and delivered as such.

So, if one vendor must assume re-
sponsibility for the entire product, why
not have one vendor also create the
entire product, including all the media
control hardware?

There are two issues here. First, most
facilities will desire to use as much of
their existing equipment as they can to
make the implementation affordable.
The second issue involves the need for
flexibility in product choice when ei-
ther available funds or technology call
for upgrading certain portions of the
facility.

Each storage vendor has its own
unique place in the market and subse-
quent appeal to different users. Having
the ability to choose the quality, signal
format, size, protection and cost rela-
tionship of each product to suit each
users’ needs and emotional bent is ex-
tremely important.

When hardware products change, as
they certainly can do rapidly, these
changes can be implemented quite eas-
ily. This is much like the editor analogy
mentioned earlier. If the new device
emulates an existing protocol, no new
driver is needed. All the system needs is
the device parameters entered into the
database to allow the management soft-
ware to know what it has to work with.

Any system architecture must be de-
signed to control multiple channels
with separate programming. The sin-
gle database concept is extremely im-
portant in multichannel operations.
This gives stations the ability to keep
track of all the media necessary, with
respect to physical location on a drive
and where it is needed in each current
play list, as well as future use require-
ments.

For example, if a particular media
segment runs one day a week on three
different channels at separate times, the
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foundation.

That means a broadcast operation
that's flexible, networkable. compatible
with any number of manufacturers,
and easy to upgrade. In short a s¥stem
based on Profile’, digital storage solutions.

The new, four-channel, modular, and
scalable PDR200 Video File Server can
store up to 96 hours of RAID pretected
video. It has the ability to serve high
quality video and audio over a Fibre
Channel network at faster than real time
speeds, in all industry star.dard tcrmats.

But this just scratches the surface. To
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video segment is loaded from off-line
storage to a server on the air day. After
the segment runs on the first channel, it
stays in the server for the subsequent air
times on the other two channels. After
the last channel has aired the segment,
the video clip is deleted from the server
because it already exists in off-line stor-
age for use next week. The data man-
agement system can ascertain each
channel’s criteria from all the data avail-
able on one database.

Is facility
management here?

So now that you’re ready to start your
system with a push of a button, where
can you find an automation system like
this?

NBC recently faced this issue. Its so-
lution was to build a custom propri-
etary system called GEnesis. But, the
capital budget for most stations doesn’t
include funding for development of a

B RS-232
remaie condrol

8. 50-20
8. Multiple tovels

al flicker reduction/image enhancement

custom-based system. So are the rest of
us doomed to endless data entry and
solving intervendor interface problems?
Maybe not.

What is really needed is one organiza-
tion that will step up and provide the
complete package as a product. In fact,
hope is on the horizon. Odetics Broad-
cast introduced a new product at NAB
this year, called the Roswell Facility
Management System, which is based
on many of these concepts. It can only
be a short time before others will fol-
low suit.

Using a typical system as shown in
Figure 1, we can see how the concept of
a single, global system might function.
Notice that all devices are connected
to the LAN backbone. This is the single
point of control and database man-
agement. So, as video clips are moved
from the production editing disk re-
corder to the presentation video serv-
ers over the fiber channel link, the data
management system is keeping track
of where the file is going and where it
eventually resides on the server.

A ErDatcast quallly NTSCPALE.
mmuﬁlle. S4I0ED, RGE and UV nufpiis
4 = N e =

Having a standard LAN system for
management allows access from re-
mote locations over traditional net-
work equipment. This would allow a
remote sales person the ability to query
the database to see if the commercial he
or she just sold for the “Annual Arbor
Day Chainsaw Sale” is still in the ar-
chive file from last year. The sales per-
son could then look to see if there is still
an avail in the last break of “Rush.”

This facility management system also
permits all news story material to be
recorded from remote sources and ar-
chived onto raw dedicated disk drives
or VIRs. All news material can sub-
sequently be edited from these devices
and recorded to a common drive or
server for air playback. During the
newscast, each story is then played
back from this disk drive without any
physical media movement.

If a story is about to air and the
producer does not have the video clip
file name on the drive directory, he or
she would then know that the story is
not ready. A decision can be made to

d. Genlack inpuls

THE NEW 5i@is i35 ULTRA
WHAT PUTS IT OUT IN FRONT? THE FEATURES BEHIND IT.

Introducing a giant step forward in broadcast-quality images,
Scan Do® Ultra has everything you asked for in a PC, Mac® and
workstation to video scan converter: powerful features you want,
higher resolution you need, the superior quality of the Scan Do
family, and a price that’s incredibly affordable. In fact, at just
$6,495, Scan Do Ultra offers the industry’s best balance of

performance and value.

@ Communications
[v][Pspeciatties, Inc.

...For high-performance computer video interfaces.

for your budget.

Phone: 516-273-0404 / Fax: 516-273-1638
E-mail: info@commspecial.com
Internet: http://www.commspecial.com

So now you can create true, broadcast-guality video with studio
genlock from computers of all kinds—without creating problems

But don’t take our word for it. Call for a free demo, and we’li put
a Scan Do Ultra in front of you. Then you can discover for yourself
all the features behind our most powerful scan converter evert

Call 1-888-4-FAX NOW or

1-516-273-1710 to retrieve information

Scan Do is a registered trademark and FaxNOW is a trademark of Communications Specialties, Inc.
All other trademarks are property of their owners. ©1997 Communications Specialties, Inc.
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D DIGITAL VIDEO TRANSPORT SYSTEM IN THE WORLD.

Live broadcast events. CATV supertrunking. Post production. Distance learning. High
quality backbone transport. Cable headend consolidation. Just some of the ways the
DV6000 video transport system delivers multiple channels of high resolution, 2.4 Gb/s
video over fiber. Using an uncompressed digital format, the DV6000 moves more
channels, with higher quality, over longer distances than any other transport system.

The DV6000 is a highly versatile fiber optic transport system offering:

* Transport of QAM, MMDS, HITS™ and other digital video services

* Compatibility with all video standards (NTSC, PAL, SECAM,
MPEG, JPEG, CCIR-601, etc.)

* Centralized scrambling, VBI insertion and subscriber control

* Dense WDM, embedded switching and single channel options

» Combined multiple analog video, digital telephone and
data transport
So why compromise the quality of your digital broadband transport by using anything
other than the best. To find out more, call us at

800 366-3891 for a free paper on SONET vs. ‘ .
.TﬂlBI:IIIIIIIIIIIIII:atIIIIIS
DV technology.
C Cc o
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Circle (33) on Free Info Card DV6000 is a trademark of ADC. HITS is a trademark of TCI,

WWW.americanradiohistorv.com




move to a new story and run a different
video clip. The producer simply modi-
fies the news story play list from a
workstation in the control room and
the original story is moved to a later
segment in the program.

That’s the easy part. How to manage
the talent and the teleprompter copy is
another problem. This is where an open
architecture system has an advantage.
Many news departments have some form
of software management in place. The
ability to interface with an existing prod-
uct through open architecture allows the
rest of the station to tool up for full
automation without forcing the news
department to abandon its current in-
vestment and operating process.

One huge issue related to automation

systems is the fact that the eggs are all
in one basket. Thus, it had better be a
good basket.

Loading videotapes in the event of an
automation system failure is no longer
an alternative function in most facili-
ties. Failure of any system must be soft.
Redundant controllers, redundant data
files and instant access to redundant
media storage all help to solve the
problem. However, when any part of
the system fails, a manual or semi-
automatic backup function should be
available to allow the operational ele-
ments of the system to continue to
function in their original capacity.

Anyone in the video business has a
number of stories to tell about non-
video companies and their lack of un-
derstanding about broadcast issues and
priorities. Manufacturers must know
broadcast operations. They need to

know the need for multiple play lists in
a live sports event filled with pitching
changes, 20-second time-outs and the
like. They need to know that some
news stories are created during the
news show and not canned 30 minutes
before air. They need to know that a
recorded message on the manufactur-
er’s customer service line is an unac-
ceptable response to a live operation.

So, are we there yet? Not quite. But, 1
think we can see it from here. A deep and
comprehensive data management sys-
temn is a concept that extends far beyond
the explanation in this article. Yet, it is
quite another issue to make the data
easily accessible and intuitive to operate
and use. But, that is precisely the task of
any provider wishing to offer a complete
station automation system.

Carl Ostrom is a video system consultant with
System Resources in Nevada City, CA.

Monitoring the monitors
By Skip Ferderber

The new Speer Communications facility in Nashville, TN,
is capable of simultaneously originating up to 20 channels
of video — quite a record for a traditional broadcaster. In
spite of the high level of automation involved, operators still
need to track the large number of separate elements required
in any broadcast channel; programs, commercials, bumpers,
promns, etc. A typical installation would simply assign a
separate monitor to each video source. However, in the case
of the Speer installation, the dynamic nature of the broadcast
day and the need to provide 20 times as many output
channels as most TV stations, that wasn't possible.

The monitor solution

The selution was to develop a large bank of monitars and
then switch the feeds to each monitor as needed. However,
as sources changed, some way needed to be developed o
label those sources by monitor, The solution was provided
by TOC, farmerly Tally Display Corporation. The company
provides intelligent dyrnamic multicolor undermonitor dis-
plays that can provide source identification, as well as
instant wvisual error messages,

Each monitor has a TC display mounted below it to
identify the source of the video. The key was to use displays
that can be controlled by the automation system, so as the
video sources change, so does the label below the monitor.
The dynamic nature of the displav and external automation
control allows the TDHC displays to also provide other infor-
mation to the operalors — equiprment status, clip IDs and
error messages. Anather advantage of dynamic labeling is
that monitors can be assigned infelligent names that mean
something to the individual clienl or production. The days of
the black marker and white tape labeling are gone,

Each display panel is controlled by a serial BCD datastream
providing the information to he displayed on the panel.
Messages can be coded to display in different colors, helping

A
e [ R o Y !
The transmission control room at Speer Communications,

Nashville, features the Alamar Media Manager, the DEC
Alphastudio terminal, control terminals for two Philips
Media Pool video servers and TDC undermonitor displays.
operators understand what’s happening more quickly. Even
long messages or several short ones can be scrolled across
the panel.

As facilities move to rmultichannel operation, operators
need to be able to monitor more status points and sources. An
intelligent display systemn fully integrated with an on-air
automation systerm can g a long way toward reducing
operator mistakes ant keeping all of those channels running
error-free.

"
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"The pool is cool!”

Jim Bowen, Director of Engineering,
KVAL-TY, Eugene, Oregon

"The Philips BTS Media Pool video server is our gateway into the future  The Media Pool is definitely a cool tool."
requirements of DTV, providing a single source for centralized programming For more information visit us at www.philipsbts.com
to KVAL-TV and our affiliate stations, KPIC-TV and KCBY-TV. orcall 1A
In researching the video servers currently available, cost effectiveness,
versatility of configuration and the preservation of CCIR60| standards were at
the top of our list of criticai requirements. The Media Pool's ability to meet
those requirements, together with the Philips BTS reputation for unparalleled
L Circle (34) on Free Info Card
customer support, made the Media
Pool our best possible choice.
Today we program our stations / .

with  confidence, utilizing [_ds m W b&fw

Philips DISKCART™  and 3

STREAM™  software and

trusting in the quality and
reliability of the Media Pool to pH I LI ps

provide the programming directly.
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Automaton is vital for facility networking

By Ken Freed

Any comprehensive solution ior facility networking must
include plans for automation. What factors need to be consid-
ered in automation system design and integration?

First, any kind of automation system needs to be modular
and scalable. A modular system lets station engineers choose
only those components that actually fit their requirements.
System scalability is crucial for supporting facility expansion
down the road.

Second, svstems today must use open architecture design.
With the wide range of digital equipment in use today (and an
even wider variety scon to be developed) closed systems
don't make economic sense. Manufacturers recognize that
and are providing interfacing solutions to meet this need.

“In the overall operating environment today,” says Frank

The Alamar MC-2095 automation computer in the foreground at KNBC-TV,

Los Angeles.

Alioto, chief operating officer of Alamar, a wholly owned
subsidiary of Philips, “you need a very open architecture if
you're going to automate. For instance, you need a good
traffic interface software package that can take the log gener-
ated by any traffic system and then convert it to a play list. You
also should have a media management capability that lets
you catalog and trace all media within the facility.”

Third, the heart of an effective automation system is a
comprehensive media management component. Today's sta-
tions must handle perhaps hundreds of tapes a day and
several thousand over a couple of weeks or a month. To
prevent errors and lost spots and programs, all of this media,

reel, cassette and server stored, must be effectively tracked.
The importance of this capability can't be understated. If your
station played only 100 breaks a day, with multichannel
operation (DTV) that number could easily jump to 500 or
more. Manual tracking simply won't work.

Fourth, an automation system must accommodate flexible
resource allocation. This means that any tape machine or
hardware, including server channels, can be switched to
anything. This includes both input and output channels. The
system must be able to foresee hardware needs far enough out
to effectively allocate resources in advance so that at no time
do conflicts develop.

To illustrate the possibilities, at the high end is the DirecTV
200-channel automated DBS operation in Colorado that has
interfaces at 22 computers distributed over the
entire facility. So much media comes into the
facility from so many different sources every
day that the staff uses bar code guns to feed
information into the media manager.

At the other end of the spectrum is a single-
channel operation providing tourist informa-
tion in hotels in Branson, MO. The station has
one computer and a couple of tape machines
hooked into its media manger. That basic
configuration can be upscaled, when needed,
to automated multichannel service.

Where the trend is taking us

The trend is toward multichannel informa-
tion in all TV environments, including broad-
cast facilities. Why? Because broadcasters are
looking for new revenue streams anywhere
they can find them, for they increasingly need
to have multiple-channel capability, if even
only two channels — one for analog and one
for digital.

Today, and in the future, automation can
solve two operational problems. First, automa-
tion can reduce your total personnel overhead.
Of course, on-site staff can’t be eliminated
altogether. You can't just turn on the system and
walk away from it. You still need someone to
make everything work properly.

Second, automation permits you to do some
things you couldn’t do manually. A busy mul-
tichannel environment can become so de-
manding that your station probably cannot
afford the needed staff to accomplish all the
diverse tasks involved.

Today, it's possible for almost all of the drudgery work to be
handled by automation. Tracking, recording satellite feeds,
logging material into the system’s database, time-shifting,
router switcher control, as well as standard program, spot and
promo playback can all be handled by automation. Your
operators should monitor your automation, not be stuffing
tapes into it. n

Ken Freed is a technical writer specializing in cable and interactive
television, and is based in Denver.
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”OSES PARTS THE RED SEA. TONIGHT AT 10."

DIGICART/Il. THE VOICE OF MASTER CONTROL. No wonder it’s used by virtually every

major television network in the world. Fact is, DigiCart /Il is the industry standard for

playback of bumpers, voice-overs, stingers, and effects. Nothing ¢lse organizes, archives,
and instantly retrieves more than 10,000 sounds with digital quality and precision. It's networkable, uses
both hard disks and removable media, and supports both fully linear digital audio and Dolby compression.
With programmable playlists, full GPI, and serial control, DigiCart/II is your best insurance againsi dead
air, missed cues, and make-goods. So test drive a

DigiCart/II in your facility at our expense. Call %W

-8
et today and we’ll send you one tomorrow. ~ "Rerrssionat prermar susie

TprST ﬂmVE If you're a call-letter station, you can try DigiCart/Il for 10 days with no obligation. If you decide to buy it, we'll
818.994.0360 | arrange your purchase through one of our authorized dealers. Call (818) 991-0360 or fax (818) 991-1360 today.

e-mail: info@360systems.com ¢ web: www.360systems.com

Test offer good in the continental US and Canada only.  Test ofter expires March 31, 1997. 360 Systems and DigiCart/Il ase registered trademarks of 360 Systems. 51996 360 Systems
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New directions in
i0 lighti

Is it time to replace your studio
lighting system?
By Peter Bryenton

THE BOTTOM LINE:

The advantages of tungsten light are numerous, but efficiency and cost-effectiveness are not high among them. New
lighting systems based on more efficient fluorescent technologies are making inroads, as the quality of their light
moves closer to traditional tungsten bulbs, and users become more familiar with their applications. $

elevision is one of several color reproduction systems invented by people for people, so it isn’t
surprising that it needs much the same kind of illumination as the human eye. Therefore, because
visible light energy includes wavelengths from roughly 400nm to 700nm, this is just the right stuff
for broadcast-quality cameras, as well. Their light-sensitive chips have an inherent infrared
response, but built-in optical filtering blocks this. (Consumer camcorders are unfiltered, however,
as you will sce if you use one to look at the emitting end of a hand-held infrared remote-control unit
when it is transmitting.)

Figure 1 shows the output of a typical three-chip broadcast studio camera. It analyzes colors using
overlapping bands of red, green and blue light. Ideal light would have a spectral content matching

Photo: This four-person news desk at KOIN-TV, Portland, OR, is lighted with SRGB products from Videssence.
Broadcast Engineering April 1997
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EFFICIENCY ISN'T MAKING
A LONG STORY SHORT.

Its the ability

to compress the story into

digital video data compatible

with whatever format you need.

Our TRANsend™ MPEG-2 program encoder is extremely well
thought out. It compresses one video channel, plus multiple
audio channels, and outputs an MPEG-2 data stream that's fully
compliant at main profile at main level. These advanced
encoders will ensure the highest quality video is maintained at

output — no matter how variable the source material.

So. whether your input is in NTSC, PAL or D1 digital video,

.-‘{ .

o ol .

with either analog or digital AES/EBU audio, P
this versatile encoder will work for you. Plus, i',r -
10 of these encoders fit neatly into one plug- f{;jl“ -
and-play platform. And. best of all, like every ":‘l',','
product in Harmonic's new digital lineup. the 'r‘a-x:i:;';;';-:-:--

TRANsend MPEG-2 encoder incorporates. our
built-in NETWatch™ local and remote element

management system!

As television, telecommunications and high-speed telecomputing
continue to converge. Harmonic will be there in every uplink.
headend and transmission center, with network products that

keep you online. Simpler, faster and better.

Ny

Harmonic L/ightwaves

Transcending the ordinary.

www.harmonic-lightwaves.com
549 Baltic Way. Sunnyvale, California 94089, U.S.A.

VTP
Platform

MPEG-2
Program
Encoders

tel: 800 730-4099 408 542-2500 fax! 408 542-2511 Circle (27) on Free Info Card
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The Options:

e

;IT"-:"Option L

¢

- Convert your existing equipment

into non-existing equipment




Option 2

Convert from 1125/60
with 1035 active lines and
1920 pixels to 1125/59.94
with 1080 active lines
and 1920 pixels (and vice

versa) using @t&tlﬁéﬁﬂﬂ
High‘:l oy T | -

BBHz > 39,94Hz

Reference Shuta
Ref, &

i

For more information please contact us at:
USA Tel: +1 408 260 1000 Fax +| 408 260 2800 UK Tek +44 (0)181 607 9455 Fax +44 (0) 181 607 9466
’ g France Tel: +33 | 45 28 1000 Fax +33 | 45 28 6452 Germany Tel: +49 611 99 08 40 Fax +49 611 30 57 36

THE EUROPEAN

INFORMATION

TECHNOLOGY
PRIZE

Winner

IndiaTel: +91 11 641 2609 / 622 8014 Fax:+91 1| 621 8777 JapanTel: +8| 3 3446 3996 Fax: +8} 3 5449 7392
Russia Tel: +7 095 248 3443 Fax: +7 095 248 1104 Singapore Tel: +65 332 5455 Fax: +65 332 5466

5[ snew s wicox JO
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New directions in
in It T f lighting for any color-imaging sys-
studio lighting .o ronnere
colors in the original
T B scene are reproduced.

A system has been de-
vised: the color render-
ing index, with units
(Ra) ranging from 0 to
100. Tungsten lamps
mimic the sun’s radiant
energy and so have the
maximum rating of
100Ra. Broadcasters
generally accept any-
thing over 70Ra as ade-
quate.
Tungsten lamps re-
main the most common
, : studio light source. The
w1 sm s ow s o e o > | graphinFigure 2 shows
WAVELENGTH (nm) they are weakestin their

= ' = blue output, increasing
Figure 1. A typical camera’s spectral response. (Source: through green to red.
BBC.)

OUTPUT

They aren’t terribly effi-

these curves. cient either: little light out for power
) in. Most of the electricity making the
C . bulb filament glow actually produces

Oneway tomeasure the performance  heat, which is radiated as infrared

energy. With cameras deliberately
blinded to that energy, the situation is
wasteful, and made further so because
the unwanted heat must be removed
by air-conditioning systems, which in
turn consume even more power. An
additional expense to broadcast facil-
ity construction is added by the diffi-
culty in getting these big air condition-
ers to work quicetly for sound-record-
INg purposes.

ntaining errant

t

Fresnel spot—s offer easy beam control
with their lenses and barn doors. Na-
ked, they are a cruel thing to shine
onto a face, however. Used carelessly,
they can appear to age the talent. Soft-
er light is needed for flattering portrai-
ture. Unfortunately, the untamed soft
stuff escaping from man-made light-
ing units tends to go everywhere. Un-
checked, it can flatten a scene, lifting
shadows to the point where modeling
1s weak, contrast is lowered and colors
become desaturated.

Lamp head design can help. Adding
louvers or deep baffles to a soft light

The Lookof Kino Flo

WwWw_americanradiohistory.com

Flatter the talent and make your set
sparkle with the cool. lustrous light
of Kino Flos. Only Kino Flos provide
a true match to quartz or daylight.
Controllable. portable and durable,
Kino Flos pack a powerful punch, yet
run on an energy-lean diet.

For studio or location. Serious light
you can stand by.

N

10848 Cantara Street Sun Valley, CA 91352
818-767-6528, Voice 818-767-7517, Fax
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Telect’s VersaFrame™ 2000 is your all-in-one modu-

lar frame for professional audio and video signal

management. The uniquely flexible VersaFrame

supports analog and digital audio and video

equipment, all with “hot swapping” capabilities to

Telect VersaFrame ™ 2000 And Modules

MODULARITY
YOU CAN MIX AND MATCH.

= Routing = Control » Audio = Analog
s Distribution = Conversion =Video = Digital

allow reconfiguring without shutting down the

LO O K | N G system. Individual Pro A/V modules dock in the
VersaFrame for easy custom system configuration.
800.551.4567. Or visit our web site:

A7 wtelectcom

Circle (36) on Free Info Card

Only one audio/video frame does

it all—Telect’s VersaFrame. For

more information, call today: 509.926.6000 or

CONNECTING THE FUTURE
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Hello, I'm “Roswell’.
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Let me introduce myself.

My award-winning creators Fihereals, terrestrials and data storage

%5 .Odetlcs BP,O s get @t 190 sysiems; I command them all.
build a practical solution to a

monumental problem. This
problem has the potential to
overwhelm those who are not
prepared for it.

Today’s world of on-air
presentation won’t resemble
what you will face tomorrow
— a future filled with digital
compression, data networking and digital
storage requiring much more complex
management systems. Odetics is the first
to fully recognize the size of this issue,
and to confront it head on.

These visionaries have answered this
nzed with a holistic solution that totally
integrates the management of material,
media, resources and data. They've decided
to call me Roswell, and I'd like to
introduce myself.

I'll not only control the devices currently in use
at your facility, but I'm prepared to manage a new

I'm just as happy to control your automated video tape
library as I am your master control switcher, routing
switcher and graphics devices.

You’ll find that I make this easy with my graphical
user interfaces. And, I track all the material on all the
different storage media across the facility without
breaking a sweat.

I'm object oriented and Microsoft Windows NT 4.0
savvy. My applications will automate the way you
acquire, manage and present your spots and programs.

I'm built on a client-server architecture so I'm very
flexible in meeting your needs, with plenty of room to
grow. In fact, I'll control up to 160 broadcast devices

in real-time, on up to 5O on-air channels.

I'll be vour best friend, forever.

I'm the first forward-thinking I'm not just some shooting techno star, I'm

Facility Management Svystem your unconditional friend for the long haul
that does it all. because of my dedicated family at Odetics
Broadcast. As your needs grow, so will I. I've
: ' This is no time to be been designed to be open, to provide
il : humble, so let me unprecedented interconnectivity.

be perfectly clear. My Oracle relational
A database management system
My will provide better integration
. with your traffic and news
departments than ever before.
BEvery so often there’s a
significant advancement in
the application of technology. I'm that
breakthrough for you, and I want to make
your television operation future ready.

I'm a thinking machine that’s Please call one of my associates at
scalable and extensible to cover your needs, no matter Odetics Broadcast to learn more about
how small or large. There isn’t a current or future me. Or check with me on the Web at:
facility management issue I can’t handle. I'm even going http:/ /www.odetics.com/

to take care of issues and technologies that haven’t been
conceived yet.

And I'll adapt to any size operation in a cost effective -
manner, from a single channel television operation to the o&t’c_s

most sophisticated installation on the planet. I ;

Roswell, the forward-thinking
USA +714-774-2200 Europe +44(0) 118-9237-4600 Asia Pacific +85-3234-0636 facility management system.
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Oné- Brand of Consoles Compatible
With All Video Electronics Brands

There are a lot of electronic brand names out there, but no matter what brand
of electronics you own or what video editing system you use, there is one
console brand that will fit your needs like a glove. Winsted. Of course, most
racks sold meet EIA standards, but Winsted goes further by offering over 100
standard consoles from which to choose with many designed to house specific
editing systems. And, with our exclusive System/85 modular components,
there is an infinite number of configuration options available.

Check out our newest catalog or talk to a Winsted design engineer and we
guarantee that you'll find it the perfect console brand for your video needs - no
matter what brand of electronics you want to put in it.

FOR A FREE CATALOG .... CALL OR WRITE

1-800-559-6691

10901 Hampshire Ave. So., Minneapolis, MN 55438-2385
Fax: 612-944-1546 » Web site: www.winsted.com * email: racks @ winsted.com

Preferred by Professionals Worldwide”
" Circle (38) on Free Info Card T—
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New directions in
studio lighting

restricts the beam width and shape,
thus limiting the amount of unwanted
light released in the studio.

Lighting isn’t everything
Successful video images take more
thanjustgood lighting. The set design-
er can also make a positive contribu-
tion. Separating vertical planes by put-
ting plenty of distance between sur-
faces allows space for light to fall off
naturally. This opens the possibility of
differential exposure between fore-
ground and background planes.
Introducing color as an integral part
of the overall design helps to maintain
saturation. Textures, absorbent and
reflective surfaces all add interest. The
lighting director completes the pic-
ture, enhancing the illusion of three

Tungsten is still
essential for large-area
coverage where clean
shadows thrown from

afar are needed.

dimensions with light and shade in
appropriate quantity, quality and di-
rection. The most interesting set will
look flat and boring if lit only with
frontal soft light. Whatever the light
source, if it’s in the wrong place, every-
thing becomes two-dimensional.

The cost of tungsten

In today’s energy-conscious culture,
tungsten is greedy, not green. Accoun-
tants are looking to reduce running
costs in simple, contemporary studio
setups located in modest buildings. In
addition to the inefficiency and high
infrared heating problems noted earli-
er, bulb life is also a concern. A good
tungsten bulb only lasts about 250
hours.

Furthermore, consider that a large
chunk of the capital investment re-
quired for a new studio is to support



£ 4 ™ =

ASC’s VR300™ Broadcast Video Server is more flexible, FibreDrive incorporates high-bandwidth Fibre Channel
more scalable, and more reliable. With 1,066 Mb/sec  RAID storage to eliminate bandwidth restrictions, SCSI
available bandwidth, it provides up to 24 simultaneous bottlenecks, and single points of failure. Direct access to
channels and 96 hours of online digital storage. digital storage means last minute changes can always be
VR300's buildingblock approach makes it easy to made easily and instantly. S
expand channel capacity without purchasing unneeded With no tapes to transport and no data M
storage. ASC's open systems design ensures compatibility ~ files to transfer, VR300 takes integrated digital és§V )
with leading automation and newsroom systems. operations to new heights. \B'
VR300 features hardware redundancy, For more information, call
software RAID technology, and FibreDrive" 818-843-7004 for a free white paper,
ASC's exclusive Fibre Channel architecture. The FibreDrive Difference® “The FibreDrive Difference.”

i‘—‘r-_lﬁ :;ﬁ‘?'? A"SC'Aud{o Vi;jeo Corporation. Al rights reserved. The FibreDrive Difference, FibreDrive and VR300 are trademarks of ASC Audio Video Corporation.
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the overhead lighting suspension sys-
tem. Structural walls and floors are
built on foundations of cash.

The tungsten studio lamp has long
been the standard for TV productions.
While advances in TV technology have
happened at an astonishing rate re-
cently, the basic design of the Fresnel
spot lamp has changed little in 60
years. Small wonder then that some
have started looking at alternatives
for the new millennium.

Fluorescent studio lighting

Often called cold lights because of
their relatively low operating temper-
atures, fluorescents have been around
since the 1940s. Commonly, a low-
pressure mercury vapor tube produc-
es mostly ultraviolet light. A coating
of phosphors on the inside walls of the
glass envelope reacts to this ultravio-
let energy by emitting visible light:
fluorescence.

& &)
LV sl 1

-
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In the cold-light tube,
some of the energy trans-
fer incurs a slight delay,
introducing an after-
glow: phosphorescence.
Modern tubes have an
efficacy of at least three
times that of tungsten,
generating upward of 75
lumens per watt. The
right mix of three phos-
phors makes visible light
in the broad bands of
red, green and blue.

The light output of flu-
orescents is neither con-
tinuous in time nor con-
stant i level. Fluores-
cents flicker at main fre-
quencies, which may be
noticeable in our more
motion-sensitive periph-
eral vision. A camera
scanning at a different
frequency may strobe.
If the lamps run at high
frequencies relative to

RELATIVE POWER

e
500 600
WAVELENGTH (nm)

400

Figure 2. The spectral power distribution curves of tung-
sten lamps at four different color temperatures. The effi-
cacy of the lamp increases at higher color temperatures
because more visiblelight and lessinfrared lightis emitted
foragiven wattage. Typical efficacies for tungsten filament
lamps would be about 25 lumens/watt at 3,200K with a color
rendering index of 100Ra. (Source: “The Reproduction of
Color,” by R.W.G. Hunt.)

VIDESSENCE

SHEB
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Media Lighting

+ Dramatic Lighting

« Perfect Chromakey Illuminiation
+ Stage Craft/Specialty Lighting

* Power Distribution

* Dimming Systems

« Design/Installation Sefvices

1-800-579-7577
FAX 1-415-579-7579
visit the COOLIGHT CAF...
www.videssence.com

VIDESSENCE

“We are extremely pleased with the quality look provided by our Videssence System. The dimmable feature provides a flexibility
that is not possible with other lighting systems. Our unique turn-table (180°) news desk created challenges in properly lighting
each of the many anchor positions. The Videssence fixtures, dimming strips and control console give us quality lighting on our
talent. We achieved excellent lighting. We attained our goal of reduced energy costs and heat loads in our working news room

space.”
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Routing Switchers have to deliver everyday, all the time.

It’'s that simple.

Datatek has been supplying teleproduction facilities with the
most reliable family of Routing Switcher Systems since 1870.
All Datatek Routing Switcher Systems feature:

e Total upgradeablility

e Support for all signal formats

¢ Same frame mixing of analog and digital formats
e  Full compatibility in mixed digital/analog facilites
e Fully modular architecture

e Advanced, comprehensive control system

¢ Same protocol, large & small routers

Every Datatek Routing Switcher is delivered with twenty-seven
years of experience and a tradition of service.
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Our Routing Switchers Never
Call in Sick ...

For additional information contact
Datatek at 1121 Bristol Road,
Mountainside, NJ C7092

Tel: 9C8-654-8100
8C0-882-9100

Fax: 908-232-6381
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the camera scanning rate, they will
appear flicker-free, however.

The combination of an appropriate
phosphor color balance and high flick-
er frequency has led to the develop-
ment of successful broadcast lighting
systems using fluorescent technology.
This approach is generally referred to
as sustained RGB (SRGB), and is most
notably associated with the lighting
manufacturer Videssence, which has
pioneered much of the development in
this area.

Videssence’s light fixtures use what
the manufacturer calls tri-phosphor
tubes. There are two color-balanced
versions offered: daylight and tung-
sten, so mixing these units with other
forms of lighting is not a problem.
Using the color-rendering index,
Videssence bulbs have been measured
at 87Ra. SRGB lighting can also be
fitted with the light control fixtures
mentioned earlier, to keep errant light
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Figure 3. Exemplifying the emission of today’s fluorescent studio lighting is this spectral

plotfrom a Videssence SRGB 3000K lamp.

under management.

SRGB lighting is also attractive be-
cause its tubes have long life spans.
The ones used by Videssence are rated
at 10,000 hours, about 40x that of the
typical tungsten bulb.

October 24-26, 1997 « Sands Expo Center, Las Vegas
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Controlling fluorescents

The basis of dimming fluorescent
lights electronically has been known
for a long time, but it’s only recently
been possible to make the controllers
small, low-cost and reliable enough to

Be a winner af LDI97, with more than 300 international manufacturers and distributors in over 200,000 sq.
ft. of exhibits. Hot new products right off the drawing board. The Iatest in lighting, audio, pyrotechnics,
lasers, hardware, software, staging and rigging. Workshops and hands-on tutorials, Backstage Las Vegas
tours. And a special 10th anniversary celebration. All at Lighting Dimensions Intermational—LDI97.
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For more information call Intertec Presentations s 1-800-288-8606 « Fax: 1-303-770-0253
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TRANSPARENCY

ls Everything

{

NVISION’s family of high performance Precision Interfaces for AES audio A to D,
D to A, and Seample Rate Conversion, will add total and transparent connectivity to
your digital system. Tested to meet our new MStandard, these interfaces are

affordable and reliable, and clearly illustrate NVISION'’s “Customer Driven”

®
design philosophy - a philosophy that goes into every product we make. No messy N V’ S ’ ON

glue. No awkward adapters. Just QLR TTER-CLITER For more information on

these and other precision products, call us at 1-800-719-1900. Please call for a current

catalog, a copy of THE BOOK, or The Video Engineer’s Guide To Digital Audio.
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New directions in
studio lighting

be practical. This allows dimming at
constant color temperature over a wide
range of brightnesses.

When a tungsten lamp is dimmed
conventionally, it changes its color sig-
nificantly. Faded between 25% and
100% of its output, changes of +/-
150K are experienced. This is notice-
able on pictures, but can be recovered
by altering the color balance of the
camera channel using the red, green
and blue “paint pots.” Such remedial
requirements can be reduced signifi-
cantly with constant color-tempera-
ture dimming systems. Dynamic (real-
time) color correction is still desirable
in order to accommodate changes in
optical flare as cameras move or change
lens angle, however, regardless of the
type of source illumination.

Using SRGB products

Makers of SRGB lighting provide a
wide variety of lamp heads. The larger
ones are designed for studio rigs and

the smaller designs for location use,
though a flexible working philosophy
that views any lamp as a light source
shouldn’t restrict the way they are
used.

For more unusual situations, there
are a range of modular units that can
be assembled as required, making con-
ferencing, tabletop product shots and
animation work less cumbersome.
(Plasticine models won’t be as warm
and pliable as they used to be, but at
least the dinosaurs won’t droop from
the heat in the desert scenes.)

Some users have complained that
SRGB makes a set look flat and two-
dimensional. However, the technolo-
gy has become quite popular with tal-
ent who appreciate the cool working
conditions it provides. Studio owners
and their accountants are also con-
vinced of its value in reducing the costs
of facility construction and operation.

Application-based solutions
So is tungsten dead? No! A big,

powerful tungsten lamp is still essen-

tial for large-area coverage where a

single set of clean shadows thrown
from afar is needed. Studio dramas
involving sunshine or moonlight are
done that way. Entertainment shows
with live audiences {where the action
may need to be lit from behind a large
seating area) sometimes need long
throws and high output levels. So,
tungsten isn’t dead — it’s just not dead
center stage these days. It has taken a
more mature and balanced place in the
field of contenders for creative light-
ing. Relatively new technology like
SRGB lamps have earned their rightful
place, too. Lighting designers must
use what is appropriate in order to
produce elegant solutions to modern
video lighting challenges. n

Peter Bryenton is a lecturer at the BBC’s
Centre for Broadcast Skills.

Circle (150) on Free Info Card. See also
“Lighting - Portable” and “Lighting - Studio,”
pp. 30-32 of the BE Buyers Guide.

There’s no reason to miss
the NAB Convention this year.
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In fact, invite your whole crew to attend the 1997
NAB Convention on Broadcast Engineering’sground breaking
Internet Show Daily site. Be there all four days beginning April 6,
hearing the buzz, getting news asit occurs,and learning about
new products as they're announced. Allthis with aclick of

Now all of your staff will have the latest show informa-
tion at their desks while they're keeping your signal on the air and

The industry’s first Internet Daily features Broadcast
Engineering’seditorial staffand includes topical updates from the
editorial teams of BE Radio, Lighting Dimensions, Millimeter,
Satellite Communications, TCI, Video Systems,and World
Broadcast News. Cover all the NAB'97 hot buttons with the
industry’s leading group of communications magazines.

Be a part of the NAB Convention with the best at

http//www. broadcastengineering.com April 6 through

For Internet Daily advertising opportunities,
contact The Eidolon Group Inc, 800-901-8202 or e-mail
robt@eidolongroup.com.
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The new Sachtler Vario Pedestals offer unique

features for studio and OB operation:

] Continuous column stroke, for shooting

from sitting to standing person’s hight —

Vario Ped 2 - 75.

2 Rock steady and 50 kg/110 Ib lightweight,
to carry equipment up to 90 kg/200 Ib -~
Vario Ped 1-90.

Carriage and co-
Space age CCD- 3 lumn can be dis-
cameras don't fit on I
|r0n age pedeS‘tals compact modules for

ease of transportation.

4 Quickfix, allows instant change of fluid

heads for flexibility — included.

5 Track width, narrow and wide, symmetric

i and asymmetric — set
in no time
and you
well can
- expect precise, easy steering and crabbing,

smooth and jerkfree column movement thanks to

the patented Sachtler pneumatic

system. Test for yourself the opti-
mum camera support for all com-

pact Studio/OB cameras, now!

55 North Main Street
Freeport, N.Y. 11520
Phone (516) 867-4900
Telex 140 107 sac frpt
Fax (516) 623-6844

California office: saChtIer@

3316 West Victory Blvd. corporation of america
Burbank, CA 91505
Phone (818) 845-4446
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Understanding

digital telecom
services

Digital technology is affecting significant
change in the wired telecommunications
world.

By Ken Freed

THE BOTTOM LINE:

For acquisition, production or distribution, television has long used telecommunication lines. New technologies have
vastly changed this landscape, however, and broadcasters need to have at least a basic understanding of what kinds of
services are available today or emerging for the near future. $

roadcast content often contains video and audio that at some point was carried by telephone
networks. This technological partnership between broadcasting and “telco” has existed since the
earliest days of wireless, but changes always seem to take place faster in the telecom world than in
broadcasting. This challenges broadcasters to keep up with what telcos are up to, and lately, there’s
been plenty of movement afoot.
Consider the telco infrastructure. For a phone call, an analog signal goes from the customer’s telephone
Broadcast Engineering April 1997
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It was the word “compression’
that gave us the idea

It takes a whole stack of black boxes to convert analog signals

for compressed satellite transmission.
Or rather, it used to.

Now we have integrated all these functions into a single 2U box,
cutting down on cost, real estate and the potential for connector

glitches.

The unique PROFIX draws on our award-winning compression
pre-processing technology. It employs sophisticated Snell & Wilcox
decoding and noise reduction. And, for ultimate signal handling

convenience, it also incorporates embedded audio. -

PROFIX MDD3000 Decoder Pre-processor

5| SNELL & wiLcox O
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Understanding
digital telecom
services

handset over “plain old telephone ser-
vice” (POTS) lines to the central office
(CO) of the local exchange carrier. From
there, calls directed beyond that CO
are digitally encoded, switched and
multiplexed with other calls for trans-

strictest telco definition, this terminol-
ogy only applies to the copper imple-
mentation of service networks at these
data rates.) The line classes vary by
bandwidth capacity. (See Table 1.) As
benchmarks, keep in mind that uncom-
pressed serial component digital video
needs about 240Mb/s, yet an MPEG-2
datastream requires a pipeline of 3Mb/s
to 30Mb/s, depending on the amount
of compression applied.

GLASSES OF DIGITAL BITRATE MONTHLY APPLICATIONS
(TELECOMSERVICES | RATES -
'BASIC ISDN 128kby/s $25 - 5100 DESKTOP VIDED TELECONFERENCING (15 fps)
| [2B+D) e, { QUICKTIME AND AV
S ISON MODEMS
~ s |MOTION-JPEG e 15
| PRIMARY I1SDH 1.268 - 1.472Mb/s [$600 - §1.200  HIGH-END VIDED TELECONFERENCING (30 fps)
[23B+D) R ISDN MDDEMS
2 MOTION-JPEG
R o | . MPEG-1 N
D51 (T} 1.536Mb/s i5400 - $1,000  |"APPROVAL QUALITY" VIDEO
7 LOW-SPEED CABLE MODEMS
L MOTION-JPEG
; MPEG-1
o S MPEG-2 DM MULTIPLE T1
G533 [T3) 44 736Mb/s £2,000 - $10,000 "BROADCAST QUALITY" & COMPRESSED NTSC
| [* HIGH-SPEED CABLE MODEMS

MOTION-JPEG

MPEG-

MPEG-2

D1 DN BUNDLED D53

Table 1. The four digital telecom services most widely used by today’s broadcasters.

mission on copper or fiber backbones
to destinations where other COs de-
code the signal and switch it to another
analog telephone.

That may work fine for voice calls,
but broadcasters undertaking digital
operations are increasingly reliant on
upgraded telecom facilities that pro-
vide sorely needed wide bandwidth.
Digital telecom services support higher
data ratesthan analog can deliver, which
equates to higher-quality signals.

Transmission-line principles still ap-
ply, and in the digital world this means
that the shorter the telco line, the faster the
bit rate it can handle. Engineers can
benefit from understanding the kinds of
digital telecom services available, the meth-
ods of gaining access to them and how to
apply them to broadcast operations.

DS1 and DS3

A place to start is with understanding
the four major classes of digital telco
lines: DS1, DS3 and two forms of Inte-
grated Services Digital Network (ISDN),
each involving paid carriage over mul-
tiple twisted pairs. {(DS1 and DS3 are
also known as T1 and T3, but in the

82

In telco parlance, a line able to handle
one digital signal is labeled a Digital
Service zero (DS0). The voice-grade
audio carried on a DSO is sampled at
8kHz, with eight-bit PCM resolution.
Each DSO produces a 64kb/s data rate.
When 24 DSOs are multiplexed into
one signal, the result is a DS1, with its
effective data rate of 1.536Mb/s. (An
additional 8kb/s of sync data brings the
actual DS1 throughput to 1.544Mb/s.)

Further multiplexing allows higher
bandwidths to be carried on fewer ca-
bles. These include DS2, which com-
bines four T1 channels for a through-
put of 6.3Mb/s; DS3, which provides
28 DS1s for a data rate of 45Mb/s; and
DS4, which offers 168 DS1 channels for
a total data rate of 274Mb/s. The most
common services used by the TV indus-
try are DS1 and DS3 lines, which are
available in and between larger cities.

DS1candeliveratleast “approval qual-
ity” video. The service supports cable
modems, low-end Motion-JPEG and
MPEG-1. DS1 offers variable, non-real-
time video acquisition, production and
post applications, including digital ef-
fects systems when bundled. Multiple

Broadcast Engineering April 1997
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T1 lines can handle low-end MPEG-2.

The distribution of a single wideband
data signal over multiple data circuits
is the opposite of what telco does with
voice-grade circuits on such digital links.
Instead of bundling separate signals
into one datastream, a single high-speed
datastream is spread across several dig-
ital circuits. Such a process is called
inverse multiplexing (IMUX).

A DS3 line can handle 44.736Mby/s,
sufficient bandwidth for real-time and
non-real-time acquisition, production
and broadcast of compressed NTSC for
full-motion video at 30fps. DS3 can also
handle one or two MPEG-2 channels
with room for additional data overhead.

IMUXed DS3s can handle transport of
digital video recordings in formats like
D-1, as used by the film industry, TV
network production, satellite broadcast
centers, cable and wireless head-ends
and testing of telcos’ Open Video Systems.

At the other extreme, there are still
numerous installations of Switched-56
service. Switched-56 can stream low-
end video like QuickTime and AVI for
computer applications.

ISDN

Besides DS1 and DS3 lines, the most
ubiquitous digital telecom service is
ISDN. Deployed as an eventual replace-
ment for POTS, ISDN has two classes;
1.ISDN’s Basic Rate Interface (BRI), for
domestic consumer use, includes two
64kb/s “B” (bearer) channels for con-
tent, plus one 16kb/s “D” (Delta or
Data) channel for address signaling
and other call-direction data. Desig-
nated “2B+D,” ISDN BRI operating in
IMUXed fashion at 128kb/s is suitable
for desktop video applications. The BRI
also supports non-real-time Motion-
JPEG for TV production and post-pro-
duction.
2. Intended for business customers, Pri-
mary Rate Interface (PRI) ISDN pro-
vides 23 “B” channels of 64kb/s each,
plus one 64kb/s “D” channel. ISDN PRI
can handle IMUXed bit rates up to
1.47Mb/s, and can provide high-end
“viewphone” services at 30fps or real-time
M-JPEG for production and post, as well
as MPEG-1 for multimedia production.

Responding to demands by PC users
for faster Internet access, most local
telcos offer ISDN lines. ISDN is a
switched service, meaning that it can be



MOBILE DIGITAL TV PRODUCTION
ACCELERATING AHEAD-OF-THE-ART

Floor it! That's the attitude our engineers had when conceiving, designing and building our mobile
digital video production vehicle. We found a place for every piece of high-tech gear that could

possibly be placed on board. And then we found room

for more. Consider: |8 camera-capability, 96 audio channels,

10 Digital Beta record/players, 2 Beta SP record/players,

i

4 VHS machines, 2 video servers and 4 quad splits. You can find lots of 5
smaller; older, slower production vehicles. But you can only get the best %ﬁh -
from one place. The National Digital Television Center (NDTC). Berthed in Los Angeles and operational anywhere in

the continental United States, our mobile vehicle provides the utmost in advanced digital audio/video production

services. When it comes to technology, we're the ones who put the pedal to the metal.

Get rolling into the 2Ist century, call: 303-486-3800

| 1ol

NDTC &
4100 East Dry Creek Road, Littleton, Colorado 80122

© 1997. NDTC. INC
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Understanding
digital telecom
services

“dialed-up” and connected to any oth-
er location on the worldwide ISDN
network if compatible equipment ex-
ists at both ends whenever a circuit is
required. Point-to-multipoint bridging
can be established with ISDN, as well.
DS circuits, on the other hand, are
fixed, permanent lines between two
dedicated locations, similar to telco’s
traditional analog program loops.

Digital telecom services appear af-
fordable. ISDN BRI service runs from
$25 to $100 per month. Primary-rate
ISDN may range from $600 to $1,200
per month or more. DS1 (T1) lines go
for $400 to $1,000 per month. Month-
ly DS3 service starts at $2,000 and goes
up to $10,000.

Before you pencil a budget, add to your
calculations the per-minute charges for
some ISDN services on top of the month-
ly rate. If any long-distance ISDN trans-

port is used, the LD carrier’s charges are
incurred atop any local carriage costs.
The biggest hit can come from installa-
tion charges, depending on location.

Digital subscriber lines

Like ISDN, digital subscriber lines
use the existing POTS wiring network.
Various forms of digital subscriber lines
(xDSL}) include asymmetric {ADSL),
single (SDLS), high data-rate (HDSL)
and very high data-rate (VDSL). DSLs
biggest hurdle is the high cost of termi-
nal hardware, which becomes a prob-
lem when telcos consider the deploy-
ment of thousands of set-top boxes.

Of available digital subscriber lines,
ADSL seems the best-suited for video
applications because most of the band-
width is devoted to the “downstream”
traffic. ADSL offers just enough up-
stream bandwidth for sending instruc-
tions on what to send downstream.
ADSL downstream capacity yields at
least VHS-quality video at 30fps, which
may be deemed approval quality for
some production and post applications.

VDSL, while still a young technology,
may rapidly grow up to handle
MPEG-2 for HDTV.

An ADSL circuit on a twisted pair
uses frequency division multiplexing
and echo cancellation to create three
asymmetric channels for downstream,
upstream and POTS traffic. The down-
stream channel handles 1.5Mb/s for
circuits up to 18,000 feet. On shorter
distances, ADSL can carry up to
6.1Mb/s on paths of 9,00 to 12,000
feet. Most recently, ADSL service has
upgraded to 9Mb/s downstream. The
upstream duplex channel handles
16kb/s to 640kb/s over the same dis-
tances, with shorter circuits yielding
faster carriage. ADSL circuits also in-
clude one 64kb/s POTS channel.

Astelcoinfrastructure matures, ADSL
modems will accommodate ATM trans-
port for MPEG-2. Applications then
may expand beyond Internet access to
include interactive multimedia, video-
on demand, interactive games, elec-
tronic commerce, and other services.

As DSL matures, expect broadcast

irector” In YourStudio
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applications to increase. For instance,
VDSL7 at 13Mb/s to 52Mb/s can trans-
port NTSC and HDTV. For local sta-
tions wanting to offer wide-screen dig-
ital television, the use of existing cop-
per networks to homes might help low-
er implementation costs. VDSL circuits
then could be modified for asymmetric
upstream traffic, which would support
interactive HDTV.

Fiber services

Where operating budgets allow, the
best video transport choice is an optical
fiber line. High-bandwidth fiber-optic
paths provide unsurpassed signal in-
tegrity and video resolution.

A widely adopted, open standard for
fiber network operation is called Syn-
chronous Optical NETwork(SONET).
SONET permits compliant devices from
competing manufacturers to commu-
nicate. Users of one encoder, for in-
stance, need not worry about optical
“mid-span meet” mishaps when the
signal reaches another vendor’s light-
wave decoder at the other end of the

line. Standardizing the optical signal’s
characteristics allows SONET to sup-
port “multivendor interworking.”

One SONET synchronous transport
signal (STS-1, or its optical equivalent,
OC-1) has a rate of 51.48Mb/s. SO-
NET, therefore, begins at about SMb/s
faster than DS3, and at roughly the
same speed as today’s best VDSL per-
formance. A compressed HDTYV signal
needs about 50Mb/s, so each OC-1
channel has the capacity for one “ATV
channel.” Higher multiples of OC ser-
viceincrease theavailable bit rate. Imag-
ine multichannel service to the con-
sumer on OC-3 at 155Mb/s.

Here’s where synchronicity enters the
scene., Telecommunications companies
often lay fiber in anticipation of de-
mand. Sometimes, unused fiber exists
between where you are and where you
need your signal to be. Any unlit opti-
cal link is called a “dark fiber,” and
dark fiber produces no revenues. Tel-
cos and other telecom service providers
with dark fiber may be willing to make
deals to light up their lines.

Completing the circuit

For applications where lower speeds
suffice, Basic- and Primary-rate ISDN
can work wonders for multimedia and
even low-end TV production. DS1 and
DS3 can do the job when digital signal
acquisition, production and distribu-
tion demands higher bandwidths be-
tween fixed locations. For future HDTV
TV applications, VDSL may serve
where bundled DS3 and DS4 have not
yet been supplanted by fiber.

Meanwhile, strands of optical fiber
increasingly are available to meet the
TV industry’s existing and anticipated
demands for digital telecom services. As
fiber interlinks our facilities, more broad-
casters will begin to see the light. W

Ken Freed is a technical writer specializing in
cable and interactive television, and is based in
Denver.

Acknowledgment: Thanks to EDnet, Inc. and
the ADSL Forum for help with data used in the
table included in this article.

One SHOT Director”allows you to
control up to 16 1-chip or 3-chip
CameraMan® cameras.

® Registered Marks of ParkerVision, Inc. ™ Trademarks of ParkerVision, Inc,

CameraMan® SHOT Director, from ParkerVision, puts control of the studio
environment right in your hands. One fully integrated unit gives you
everything you need to operate and adjust up to 16 CameraMan
cameras. Joystick, LCD display, CCU control, and
more — it’s all there. Now with less equipment
and manpower, you can run a fully functional,
multi-camera studio. SHOT Director is the
beginning of ParkerVision's CameraManSTUDIO"
product line and is fully upgradeable to meet
your future needs. Get a handle on all that SHOT Director can do. Call
1-800-532-8034 or 1-904-737-1367 to schedule a test drive today.

et A Grip On Camera Control.

. CLINT
CameraMan® 5y y@rr 8 pirector

Features:

« Menu-driven LCD display with
real-time status indicators

« Speed-adjustable joystick pan,
tilt, and zoom

« On-the-fly CCU control for
up to 16 cameras

« Patented autoTRACK™ technology™
« Up to 15 autoTRACK Views™ *

« Auto iris

« Focus control

- Store and recall location presets

+ Serial RS-485 system
communications

« Inter-camera distances of up to
2500 feet

*0n autoTRACK models.

PARKERY% ISION®

Visibly Better.™

Visit our website at http://www.parkervision.com
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te truck audio

Don’t forget the audio when building a
remote vehicle.

By Peter A. Douglas

THE BOTTOM LINE:

A recently completed production truck intended primarily for entertainment events includes some unigue aspects in its
audio design. This case study reveals the thinking behind the design and how it was implemented. $

twas a cold day in December 1985 when I temporarily inherited responsibility for my station’ two remote
trucks — “just until we can hire someone full-time” (which had a ring of “the check is in the mail” to it).
Although one unit was fairly modern and did not require much special understanding, the other was an
older unit with about 10 different generations of wiring and equipment.

In an attempt to understand the audio flow of this unit, I made the mistake of disassembling some of the
racks to see what was inside. [ received quite an education from that process. After recovering from the
shock of discovering cotton-insulated wire, 1 encountered the truck’s unique DA system. The program
audio distribution system DA consisted of an old 10W audio amp with quite literally a ball of resistors
on the outpur, feeding various points in the remote truck unit that required program audio. (I later came
to understand that this was not so unusual for the period.) I still remember that experience and other

Photo: The smaller of the NDTC truck’s two audio mixers, generally used for music submixing.
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Inter BEE 97

33rd International Broadcast Equipment Exhibition
Period: November 12-14, 1997 Place:Nippon Convention Center (Makuhari Messe)

BEE Part of the Action

If you’ve never taken part in the International professionals from around the globe. Exhibition Category

Broadcast Equipment Exhibition (Inter BEE) And there will be symposiums, forums, and e Audio Equipment ® Cameras

in Japan, perhaps it’s time you did. seminars hosted by some of the world’s ® VCRs eDisc Recorders

That's because the annual Inter BEE is one of leading broadcasting, audio, and video eVideo Equipment ®Output Systems

the most important events for the software producers, and systems hardware ®Relay Systems o Transmission Systems

professional broadcast, video, and audio developers, who will provide valuable e Lighting EqQuipment

technologies. insights into the future of the broadcast ® Measuring Equipment

And this year's Inter BEE promises to be the equipment industry. e Transmission Cables # Power Units

very best yet, featuring the latest in digitized Inter BEE'97, it’s 2 unique opportunity to e Satellite Broadcasting Systems

editing and other state-of-the-art technologies market, network, get new ideas, and be truly ®HDTV-EDTV Systems

and systems. part of the exciting and fast-changing action o Multiplex Broadcasting Systems

Inter BEE 97 should draw more than 460 in broadcasting, video, and audio e Multimedia Systems

manufacturers and more than 27,000 broadcast technologies. ® Other Related Items (,VWEQ%
& %

For more information on Inter BEE ‘97, contact: § 2

Japan Electronics Show Association % Inter BEE\g,

Sumitomo Shibadaimon Bldg. 2 Gokan, 1-12-16, Shibadaimon, Minato-ku, Tokyo 105, Japan Fax: 81-3-5402-7605 '*’rwu-u‘f“p
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Remote truck
audio

similar ones, and vowed that if I ever
builtaremote unitI would doit “right.”

Fast forward

Eleven years later, I found myself in a
planning meeting with my production
manager at the National Digital Televi-
sion Center (NDTC), working on de-
signs for a remote unit. Istill had visions
of cotton-insulated wire, no DAs, inter-
coms that produced more feedback than
communication, and lots and lots of
hum. Here was my chance to do that
remote vehicle “right,”
working with an experi-
enced integration team
from Shook Electronics
USA.

It was to be a large re-
mote unit, designed to spe-
cialize in entertainment
events. The audio would
be its crowning glory, with
a system unlike any other
remote unit on the road.
This would help create
some unique opportunities
for the vehicle while solv-
ing some traditional audio
problems in remote units.

Some of our requirements
included enough inputs to
handle live music in a TV
environment, room for at least four
operators, a place for modular digital
multitrack (MDM) decks, quick setup
of complex ISO situations, ability to
split microphones into different mixers
and interconnect to stage sound systems
withoutaudio degradation, enough pro-
cessing to accommodate large musical
events, a comprehensive patchbayand a
large matrix-type intercom with 12 wire-
less channels.

The design called for a truck 51 feet
long with a 40-foot-long expansion to
the side and a smaller expansion to the
rear. It would contain 14 dual aspect
ratio cameras, 18 digital tape machines,
two digital production switchers, three
routing switchers, a full edit package,
four channels of still-store, and enough
audio tosupportmusical awards shows,
talk shows, concerts and the like.

The basic building blocks for the au-

dio in this unit consisted of two Amek
Recall mixers, two Mackie Designs
sound reinforcement mixers, a Datatek
256x128 analog audio router, a Tele-
cast fiber-optic transport and splitter
system, and a large assortment of pro-
cessing and storage devices.

With the rear expansion unit on the
truck, we were able to produce an au-
dio compartment nine feet wide and 15
feet deep. The physical configuration
places one 56-input Amek mixer facing
the front of the truck and looking
through a window into the main pro-
duction control room, plus a second
40-input Amek mixer facing the back of

The main audio mix position of the NDTC remote truck places process-
ing gear, recorders and communications all within easy reach.

the truck. Processing and source ma-
chines are above each mixer and con-
tained in a special cabinet to the left of
the main mixer console. There are two
racks of ancillary equipment and patch-
ing to the left of the second mixer.
Between the two mixers there is eight
feet of floor space.

Operationally, one mixer can be used
for the primary broadcast mix while the
other is used for live music submix. The
design also accommodates direct-out
feeds to ADAT recording equipment
without affecting the live broadcast mix.
Another requirement was the ability to
quickly set up complex ISO situations
with up to 18 tape machines.

Audio operations

Each Amek mixer has the ability to
take a “snapshot” of the configuration
and settings on the mixer. This enables
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us to return quickly to preset condi-
tions. The line-by-line automation is
also handy when multiple rehearsals
are required prior to performance. All
of the direct outputs of the console
appear as sources on the 256x128 rout-
er. This allows any tape machine to
grab any direct input, as well as any
mix bus output. Stereo line inputs on
the main console are also connected to
the router, both as direct-out sources
and input destinations. Because the
router has salvo capability, the entire
setup of mixer and routing can be re-
called with simple commands.

Effects sendsand returns are all patch-
able. A 60-position Aphex
rack frame contains the ma-
jority of the processing
equipment, including 12
parametric EQs, 12 Ex-
pressors, 12 expander/
gates, 12 aural exciters,
four Compellors and four
Dominator IIs. Other out-
board processing includes
two Lexicon 480L digital
effects systems, four Draw-
mer M500 dynamic pro-
cessors, two Dolby Cat 43
ambient room noise sup-
pressers and two Roland
SN550 digital noise sup-
pressers. Patching and ad-
ditional rack space can ac-
commodate more process-
ing equipment (there’s never enough).

Recording and playback

To accommodate the varying needs of
different events, we equipped the truck
with a variety of storage devices. These
include two Sony PCM7010 DAT re-
corders with full SMPTE time-code
capability, one 360 Systems Digicart II
{for storage of locally produced mate-
rialand input of customer-supplied ma-
terial), a 360 Systems Instant Replay
{networked to the Digicart II}, a Studer
D731 CD player and Tascam 122 MKII
audio cassette machine.

For cost-effectiveness and conve-
nience, most of the truck’s audio paths
are analog, including feeds to and from
recorders that offered AES3 (like the
truck’s Digital Betacam VTRs). With
AES3, the two channels of each stereo
pair are tied together and, although
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1996 Emmy Award For Outstanding Achievement in the Sciences of Television Technology
presented to Sennheiser for RF Wireless Microphone Systems

German craftsmanship, advanced engineering, and precision
manufacturing combine to produce Sennheiser RF Wircless
Microphone Systems. Hailed worldwide as “the ultimate”, Sennheiser
is the absolute hest investment you can make in wireless technology.

Sennheiser Wireless Systems deliver the most natural and transpar-
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easily adjust your equipment to local RF conditions. Plus, advanced
transmitter hattery management systems cven allow remote status
indication. Only Sennheiser offers real-time computer menitoring and
remote control of all receiver functions. Only Sennheiser provides
service facilities worldwide. Only Sennheiser brings all of this togeth-
er in a single state-of-the-art package.

For award-winning performance every time, there’s only one name
vou can count on... Sennheiser.
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To help you
go digital
we’ve racked
our brains.

The advent of digital television
calls for new interface solutions.
If you're going digital, this is the
modular system you need to
make the transition as painless
as possible.

Kudos 1Q provides a flexible,
controllable, 10-bit digital system,
ideally suited to automated
environments.

It offers all the performance of
dedicated units, but In ultra-compact
rack-mountable form.

For more information about Kudos IQ and our ever-expanding range
of modular functions, please contact us at: USA Tel: +| 408 734 1688
UK Tel: +44 (0) 181 607 9455 Fax: +44 (0)I181 607 9466 E-Mail: Info@Snell.co.UK
France Tel: +33 | 45 28 10 00 Germany Tel: +49 611 99 0840

IndiaTe}; +9] || 6481740 ltaly Tel: +39 6 66 38 594 JapanTel: +81 3 3446 3996

Russia Tel +7 095 1926992
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Remote truck
audio

possible, routing in this format can get
a little tricky. The only exception to this
is the use of AES3 outputs to feed a
Graham-Patten DSAM 820 editing
mixer. This gives us digital audio in
post where it is more likely to suffer
from multiple generation loss.

Microphones

chased enough fiber to run separate
jackets for main and backup (even
though the basic fiber contains two
fibers in the same jacket). The fiber
proved to be resistant to physical abuse
and is field repairable.

The fiber system consists of six 48-
input/output stage boxes and the fiber
to interconnect them. Each box con-
tains XLR connectors and redundant
optronics and power supplies. Chan-

fiber system is the reduced weight of
the fiber vs. traditional copper snakes.
Entertainment events often require
mic splitting. Typically in a large musi-
cal event, or even a talk show that
includes a band, you will need to split
mics between broadcast music mix,
stage monitor mix and house (PA) mix.
We designed this system with the help
of Telecast to include a five-way pas-
sive optical splitter. This splitter allows
us to run separate fibers to up

The truck stocks a common
assortment of Sennheiser
MKH416, ME67 and ME66
shotgun mics along with the
usual Shure SMS58s, Electro-
Voice 635As and Sony
ECM77Bs. For most events
that use this truck, someone
from the production crew will specify
mics. We rent anything else that the
client needs.

For interconnection of mic signals
between the stage and truck, we decid-
ed on a fiber-optic system made by
Telecast, after evaluating its reliability
and durability. The system has 1:1 back-
up on all power supplies, and we pur-

The truck has already received numerous
compliments, and its audio is the most

often-mentioned feature.

nels can be used for mic or line level,
and can be operated in either direction.
The main connection panel on the truck
has multiple fiber jacks that connect to
the truck’s distribution system, where
all circuits are routed through patch
panels and normalled into mixer in-
puts. The truck carries 8,000 feet of
fiber on board. One added bonus of the

The most powerful, high-performance transmission

to four locations at the event
(in addition to the truck, which
is the fifth port), with all mixers
getting the same audio quality
and level.

If a third-party house or mon-
itor mix system is employed (as
might be encountered with
high-profile acts that have their own
touring sound company), we can con-
nect to their splitter via the fiber with-
out any danger of electrical interaction
— in other words, no ground-loop
buzz. The large number of inputs on
our system also allows multiple stages
to be interconnected simultaneously in
this fashion, for large multi-act shows.

With Thomson Broadcast’s
MPEG2 Compression System,
control is at your fingertips
from start to finish...

solutions...Thomson has the end-to-end systems expertise
that brings them together seamlessly.

Spanning the breadth of the digital transmission chain,
Thomson MPEG2/DVB equipment line includes:

e encoders emultiplexers

* modulators emanagement system

* integrated receiver/decoders (IRDs)
Call us to find out how Thomson can keep you in control

/) THOMSON BROADCAST

49 Smith Street, Englewood, NJ 07631 - Tel: 1-800 882 1824
email: sales@thomsonbroad.com http://www.thomsonbroad.com
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Remote truck
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Communications

The item most blessed, cursed and
misrepresented in virtually all remote
trucks is the key to the operation: the
intercom. As with any remote truck
project, the designers vowed that this
time the intercom would be adequate
for every project the unit will encounter.
Unfortunately, intercoms are like clos-
ets — the more you have, the more you
fill up.

Our best shot at intercom competen-
cy starts with a 96x96 RTS ADAM
system. The beauty of mod-
ern digital matrix intercoms
is that while the wiring is
greatly simplified, the oper-
ation is incredibly flexible.
All programming including
sources, destinations and
even labeling for the dis-
plays can be done off-line
on a PC. If you are repeat-
ing events you can store the
files and recall the configu-
ration at will. Another add-
ed advantage is that any
station or circuit can oper-
ate as either point-to-point
or PL. We added four
Clearcom-to-RTS interfac-
es to accommodate tie-in to
stage PL systems.

Every position in the production area
has at least one 16-button master inter-
com panel. Several locations, such as
the director and AD positions, have
paired 16-button panels to accommo-
date IFB control. The six tape operator
positions have eight-button panels and
the tape coordinator position has a 16-
button panel. Both audio-mix positions
have paired 16-button panels. The sys-
tem also includes a 12-channel wireless
PL system made by Vega.

The IFB is a 16-channel system fed by
arouter for greatest flexibility. IFB con-
trol is built into the normal intercom
panels so that any intercom control
position can have either full or limited
IFB control. With the matrix system,
camera ISO is not a problem.

Rounding out the communications
package is not one but two 900MHz
base stations and eight portable radios.
Telephones in the truck consist of an

94

AT&T 10-line system. There are four
auto-answer Gentner telephone inter-
faces and eight Telos telephone interfac-
es installed in the audio room. The RTS
is interfaced to the telephone system
with a four-channel digital auto-nulling
adapter.

M \

Audio monitoring within the truck is
expansive. The production area has the
normal high-quality monitoring sys-
tem featuring 200W Bryston amps feed-
ing Tannoy monitor speakers. The pro-
duction monitors are fed by a separate
monitor strip on the main mix console.

The main production control room of the NDTC truck.

A second monitor strip on the main
mix console feeds the monitors in the
audio room. We use near-field Tannoy
monitor speakers for both console po-
sitions. These monitorsare fed by 100W
Bryston amps.

Scattered throughout the truck, espe-
cially in production, audio and tape, are
RTS switchable monitors. These moni-
tors allow for custom setup and moni-
toring of virtually any audio in the truck.
Each VTR has its own audio monitor
panel from Wohler Technologies, which
includes phase and level indicators.

Sh

The last step in the process is getting
the audio out of the truck. This is done
with a set of 10 Leitch ARG-880 re-
mote gain line amps feeding the side
panels of the truck. AES3 audio from
the DSAM mixer is also available as a
line feed. There are B&B Systems phase
scopes located in both audio mix posi-
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tions and the side panel connector area
of the truck.

Noise-generating light dimmers and
the transformers and stabilines are ful-
ly shielded and grounded. All construc-
tion uses punch blocks, bantam self-
normalizing patch panels and a “star”
grounding method.

The truck now has several gigs under
its belt. We recently completed a three-
day shoot for the Los Angeles Philhar-
monic where the audio system was used
to its fullest extent, including a multi-
track ADAT recording for an upcoming
CD. The truck’s other recent events
include the Yanni world tour and Gold-
en Eagle award show.

One last little feature is
our use of remote-con-
trolled CCD cameras as
“audio spotters.” After
some success with this idea
in studio projects, NDTC
engineers reasoned that it
would be even more help-
ful for remotes. The camer-
as allow the audio opera-
tor to set up a personalized
view of what is happening
on the set or stage, and
thereby better predict mi-
crophone usage and ambi-
ent conditions during the
show. This is useful on talk
shows with live audiences
and unscripted interviews.

The truck has already received numer-
ous compliments, and its audio is the
most often-mentioned feature. Certain-
ly, it is one of the elements that sets this
truck apart from most others. Of course,
running a truck like this is always a
challenge, but most of the challenges
fall to the director. These include issues
like “How do I use all four DVE chan-
nels?” or “How can I create a log jam of
graphics even with a four-channel still-
store?” and the “What? Only 14 camer-
as and 96 mic inputs!” crisis. But my
favorite is the operator who asked, “Do
you have any white tape to cover up all
those annoying undermonitor LED tally
displays, so I can write on them with my
Sharpie?” ]

Peter Douglas is vice president at the National
Digital Television Center, a division of TCI, in
Denver.

Photos by Bud Shannon Photo, Inc.
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Don Markley

transmission technology

By Don Markley

Maintaining transmission lines

M any times, a transmission line is treated like a log
chain on a farm. It is left hanging somewhere,
sometimes with a load on it, ignored and yet expected
to work well in any situation. If the chain develops a
problem, it is assumed that it was a lousy chain in the
first place, not that it wasn’t taken care of.

In the case of transmission lines, the maintenance
required varies with type and use. For
example, a buried coaxial cable is
really left on its own. No one is going
to dig up a cable to check its appear-
ance. If it hasn’t been properly in-
stalled, there isn’t much you can do
about it. For these types of cable, the
installation can be important and can
add significantly to the cable life.

For small cables, direct burial can be
accomplished by simply plowing them in, especially in
those cases where the cable is not critical. For larger
cables, certainly those with air dielectric, they should
be placed in a ditch in a protective bed. A healthy layer
of sand below and above the cable will protect it from
abrasion as the ground freezes or shifts from vehicles
driving over the ground.

Keeping up the pressure

The transmission lines that require the most mainte-
nance are those that are tower mounted with air dielec-
trics. The obvious problem is that of pressurization. For
some reason, there is still a group out there who doesn’t
believe that a line must be pressurized if it doesn’t leak.
That’s right up there with “they won’t sting you if you
stand still.” No matter how airtight you may believe a
line to be, it must be pressurized. As the line is heated and
cooled by the combination of signal power and natural
forces, water molecules will be drawn into the line in the
absence of pressure. That’s right, the primary purpose of
pressure is simply to be sure that dry air goes out of any
leak, no matter how small, instead of wet air coming in.

Pressurization with exotic gases can also be used to
increase the power-handling capability of cable. That
is a separate issue from simple pressurization to keep
the cable dry. Lines will normally be pressurized with
either air or dry nitrogen. Now here is an important
point to remember: pressurization is to keep moisture
out of the line, not to attempt to send the line into low
earth orbit. Using the theory of “if a little is good, a lot
is better,” some technicians have been known to pres-
Broadcast Engineering April 1997

surize lines to unreal levels. I am aware of one TV
station where 6Vs-inch line was pressurized to 65psi
with dry nitrogen. The CE decided that the line was
arcing (it wasn’t, at least not in the way he thought) and
tried to cure it with pressure. All that is needed is 3psi
to Spsi to ensure that dry air (or gas) is lost rather than
wet air being gained.

Dry air requires a dehydrator of some type. This must be
properly maintained or it will eventually start putting
moisture into the line. The manufacturer’s instruction
manual will guide you in the proper maintenance for your
particular unit. If in doubt, install a desiccant cylinder in
the line between the dehydrator and the transmission line.
When the color changes, replace or dry the desiccant.

An alternative is to use dry nitrogen gas or a nitrogen
generator. Dry nitrogen is available from commercial
sources at a reasonable price. Low-pressure regulators
are inexpensive and readily available from transmis-
sion line manufacturers. One source of nitrogen gener-
ators is Litton Industries through its commercial prod-
ucts division in Davenport, IA. These are excellent if
youneed a larger amount of gas, as in the case of several
or large transmission lines.

Keep an eye on the connections

Next, the biggest need for transmission line mainte-
nance is the connector between sections of rigid transmis-
sion line. If sliding connections are used, they will eventu-
ally be worn down, with the residue building up around
the center conductors. This problem has been eliminated
in some newer lines by having the expansion and contrac-
tion of the center conductors absorbed by expansion
sections in the center conductor or by having a semiflex-
ible center conductor with the joints being bolted together.
Othersuselubricated connectors or “watch-band springs.”
These get their names from watch bands that were
popular in the *40s and that had a unique ability to rip all
hair from the wearer’s wrist. As jewelers got rid of the
watch bands, someone got the idea that they would make
great sliding connectors because copper does not normal-
ly have hair nor does it complain.

These spiral bands work well for some time until they
start to lose their tension and deform from heat. The
solution is to replace them regularly with new bands.
This requires opening the line at each joint. In turn, the
“O-ring” seal between line sections should be replaced
at the same time. When a seal has been in place, under
pressure for several years, it will not reseal properly

www.americanradiohistorv.com



Lindy Williams
V.P. Engineering
Lotus Communications
Los Angeles, California
“We’ve replaced some ‘very expensive’
condenser microphones with the RE27N/D
...now the GM wants the guest mic replaced,
as well as the production studio and
the newsroom microphones. You’re blowing
my engineering budget!”

Steve Lariviere
Chief Engineer
WSNE
East Providence, Rhode Island
“We replaced six expensive German
condenser microphones in favor of the
RE27N/D. What a great sound!”

See your local EV dealer, for a test drive.

Marv Collins

Chief Enginneer
KFI-KOST-KACE
Los Angeles, California

“The RE27N/D has the fullness of a ribbon
with the punch of a shotgun condenser
microphone. The pattern is very good,
giving good backside rejection of noise.
Congratulations on building such a fine
microphone.”

Becholbice’
Electro-Voice, Inc. a Mark IV company
600 Cecil Street - Buchanan, MI 49107

616/695-6831 - 800/234-6831

616/695-1304 Fax
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transmission technology

when removed and replaced. The ring material ages
and simply loses its ability to deform properly to
recreate the seal. As to timing, around seven vears is a
good time to replace the watch bands.

Riggers: Proper care and feeding

A point to remember is that your rigger is your hands
and eyes on the tower. Find a tower contractor who is
knowledgeable about RE, not just steel. A good rigger
will keep your lines properly suspended and braced
and can perform the necessary repairs to the line in a
manner that will maintain its electrical characteristics.
It is your rigger who ultimately is responsible for
keeping your lines in good condition.

With respect to semiflexible lines, the biggest require-
ment is to see that the line is properly installed. It cannot
be lifted by the end connector. All manufacturers make
hoisting grips, which are the only way to safely install a
cable. After the line is lifted into place, the hoisting grip(s)
should be left on the cable to hold the cable weight. Cable
clamps should then be installed to keep the cable in place.
Remember, these clamps simply keep the cable from

moving around and are not to support the cable weight.
Rigid lines and waveguides are suspended with spring
and rigid hangers. The problem is that the steel tower

and software solution:

source. Call us today.

San Diego, CA 92127

" Test and Measurement F.

Whatever your requirements for real time
MPEG-2 and DVB test and measurement,
Digital Transport Systems has the hardware

= Transport Stream Analyzer (TSA™)
= Transport Stream Generator (TSG™)
= Transport Stream Workstation (TSW™)

For powerful, cost-effective solutions,
Digital Transport Systems is your single
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does not expand at the same rate as the copper coaxial
cable or the aluminum waveguide. Normally, these
systems use a rigid hanger at the top and at the building
entrance. The line or waveguide is then allowed to
expand or contract as necessary between those two
fixed points. This calls for hangers to use springs to
absorb the length change without breaking anything.
The tension on the springs is normally set so that a light
upward force results on the top. The springs on each
section are simply to hold that individual section up,
not to launch the whole system like a javelin through
the tower top. Again, your tower contractor will check
the hangers and replace them as needed.
Transmission line maintenance is simple and comes
down to simple issues. For air-dielectric lines or
waveguides, maintain pressure at the proper levels all of
the time. For rigid lines, replace sliding connectors when
needed along with scals, as necessary. For all systems,
keep the support systems in good mechanical condition
by using a good tower contractor often enough for him to
kecp you out of trouble. Finally, reward the contractor’s
crews with good beef and appropriate beverages. u

Don Markley is president of D.L. Markley and Associates,
Peoria, L.
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L ITNRYANDIRGIIN YN AND NOW, THEY CAN EVEN WORK TOGETHER.

Introducing, CentraVision™, a Fibre Channel Network than 1 Terabyte, so you'll have room for the most demanding
Solution by MountainGate. It's the first networked storage broadcast and post-production applications. And because
system that lets you and your coworkers share the same digital CentraVision keeps all your files in one place, it cuts down on
video source material — even at the same time. the number of hard drives you need and even makes backing

Now, your entire facility can have immediate access to up easier.
video source files at speeds up to T00MB a second All workstations, whether Mac, SGI or other PCI compatible
(200MB/sec full duplex). No more duplicating, transferring stations, can run on the same network, share the same files
files or running hard disks from office to office. and work together. We've also built an easy-to-use graphical

Storage capacity can be expanded from 36 GB to more interface into the system to administer the network.
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CALL US AT 702.851.9393 OR 800.556.0222" AND START WORKING TOGETHER. .‘ MOUI]tajnGate
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field report

By Denis Roche

JVC Digital-S

Ethnic American Broadcasting Company (EABC) is
a spin-off of the Russian American Broadcasting
Company. Three years ago, it broadcast only five hours
of television a night, but it has grown to 24 hours of
broadcasting on Satellite SBS 5, picked up mostly by
multiple dwelling units where Russians
tend to congregate. EABC also reaches
single-family and condo subscribers via a

- & & 8

The author with EABC’s Digital-S recorder.
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dish and there are plans of going to a digital platform
shortly.

About 80% of the network’s schedule is recordings of
programs from Russia. Some are recorded here via
satellite, and others are recorded in Russia and then
sent to EABC. For the rest, EABC does the nightly news
with stories from the United States and Russia, and it
has several call-in talk shows.

EABC is making a move to JVC Digital-S from
Betacam SP. Why? The main reason is that 90-minute
SP tapes cost $45 each, and the company was spending
$14,000 in tapes every month. We have worked with
Beta SP for a long time, and have been happy withit, but
the price of complete conversion to Digital Betacam
was out of reach.

JVC’s Digital-S was appealing because of the size of
the tape. DVCPRO was also considered, but its big
selling point is how small it is and that small size
suggested problems with misplacing tapes. You’re not

Broadcast Engineering April 1997

Performance al a glance

Mild cormpression

4:2:2 recording

5-VHS compatahility

Industry standard compression
using dual DV chip set.

as likely to stuff a Digital-S tape in your back pocket.
We considered both formats and liked the service-
ability of Digital-S. Costs were another important
consideration; a Beta head would cost us a minimum
of $1,200, but we could change the whole Digital-$
head assembly for about
$800. That was appealing.
The frequency of replace-
ment is one of the unknowns,
but we have more than 1,000
hours on most of our ma-
chines and have not encoun-
ered significant problems. Also, the 104-minute length
of the Digital-S tape allows us some leeway in recording
non-standard-length Russian shows and movies.
EABC is in the process of condensing its library of
90-minute Betacam tapes to Digital-S, averaging two
Betacam to one Digital-S, and recycling the Betacam
tapes back into the “off satellite” record process.
This has lowered the tape bill by about $10,000 a
month, while we convert the whole facility to Digi-
tal-S, effectively offsetting the cost of becoming “dig-
ital.” EABC has already recouped half the cost of the
first part of our conversion in tape costs alone. When
you see an improved picture to go with that, you
understand that it’s not just about tape savings.
We’ve sent one Digital-S machine to Russia with a
standards converter so that they could start sending
us quality tapes. The difference in the digital audio is
noticeable, and the Digital-S format easily supports
cutting out the Russian commercials and inserting our
own. The network is still about 60% Beta on the air,
but in the next few months, the use of Digital-S is

EABC is making a move to JVC
Digital-S from Betacam SP.

going up to about 60%. By the end of this year, EABC
should have just two Betacam machines left out of the
27 that we have now. We’re a little cramped in the
current facility and are in the process of setting specs
for a new facility with its own uplink. Digital-S fits like
a glove everywhere in the designs. Because the Digital-S
tapes take up less space than the SP tapes, the tape library
can be smaller.

www.americanradiohistorv.com
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Memtixm Oregon-and most people visualize
d Pacific coastline, whitewater
streams. mountains and big trees. Yes,
, we-do havé timber (and spotted owls),
 but-Oregon also has a“forest of silicon”,
i~ wheré cnmpames design everything from
A to P... that’s audio to Pentiums'”,

Since 1984 Audio Precision has designed
and manufactured advanced audio test
equipment in Beaverton, Oregon.

Our first product, the System One is now
known as the recognized standard for
audio testing, with many thousands in
use worldwide.

System Two furthers this audio testing
tradition with new features designed for
testing the digital audio pulse stream,
as well as higher audio performance
specifications overall:

System Two

3 Complete AES digital interface pulse
strcam measurements to AES3 spec

7] Read and test AES interface control &
status infarm_a_lﬁon

= %summents of embedded audio
2 Analog THD+N < 0.0004% (-108 diB)

Jd Analmﬂ Analyzer residual noise
< 1.0 p (118 dBu)

] D]gital anal zer mi-sﬂ
<-146 dBF'S wideband

- <-130 dBFS narrowband
Q Digital analyzer residual THD+N
<-13¢ dB

Q FFT analyzer residua

System Two... the New standard
Audic Testing. For further informa
- and a demonstration contact any:

Audio—
plegsmn

Circle (58) om Free Info Cand

INTERNATIONA. DI"IIFIE‘U'ORS Ausfrau m:r‘Exé'crrdﬁvcs Py, Ll
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Croatia: ELSINCO' ﬂce Zagreb~ Ye!: 1.68 09 14: Czech'
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Our new
video patch

—, Will hiave you
e dll jacked-up
o= for the future.

With all the new video formats, it only
makes sense that the jacks you buy today
accommodate your needs both now and
into the future. ADC's new line of standard
and mid-size video jacks features 2+ GHz
bandwidth and a revolutionary sealed switch
design that eliminates dust, dirt and more
importantty, RFI.

So, meet the jack of aff formats, present
and future. Call us for more information

today at 800 726-4266.
WIeIennmmuninatinns
®
W W ] 2 i c . c o m
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CARDKEY

LINEAR VIDEO KEYER

THE PERFECT SOLUTION FOR

EAS MESSAGE INSERTS AND TRANSPARENT ID'S
models to plug directly ' T
into LEITCH or GVG o : Py
DA frames

key controls on card edge & ~ft =

flexible remote GPI contact configuration

remote pushbutton with tally on single coax

broadcast video systems

\.

40 West Wilmot Street. Richmond Hill. Ontario L4B 1H8
Tel: (905) 764-1584  Fax: (905) 764-7438 E-mail: bvstor@neocom.ca
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field report

On the maintenance side, my as-
sistant and I recently attended a
Digital-S class. The course was laid
out intelligently and I was pleased
with the documentation. In addi-
tion, there are self-diagnostics em-
bedded in the equipment itself. We
also have the ability to go on-line
with JVC<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>