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Eng eered Economics With A Bite.

 One Engineered Solution 
 One Company 

 One Cost (and it's effect ve) 

You can get an entire end -to -end, cost-effective, engineered solution

for your DTV transition iri one place - Harris. Start with our encoding

solution, Flexicoder. In the middle of the Harris engineered chain is

Watchdogp/us, our latest test and monitoring solution, and our

entry-level DTV transmitter, Ranger. End up with several antenna

options including the DL -8 from Dielectric. And, because it's all

integrated by the industry's most experienced team, you have no need

to worry about interface issues. Get the solution and peace of mind

you deserve from the leader in engineered solutions - Harris.
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AUTOMATION
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www.broadcast.harris.com
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KWCH-TV Wichita, Kansas

Company Name:
KWCH-TV

Headquarters:
Wichita, Kansas

Number of Stations:
KBSD-TV, Dodge City

KBSH-TV, Hays

KBSI, Goodland
Local Cable Channel

Critical Needs:
Multi -channel operation
CentralCasting configuration
Total automation
Flexibility of control to
support live broadcasts

Don Vest, Chief Engineer

Five years ago, Don Vest, Chief Engineer at

KWCH-TV in Wichita, Kansas knew facility

improvements had to be made. The station

needed a flexible automation solution that

combined the power of disk -based media stor-

age systems with the reliability of tape -based

technologies. As a result, the station chose

Odetics Broadcast to help transform its broad-

cast operations from its single channel, mostly

manual master control to a fully modernized,

multi -channel automated broadcast facility.

"We chose Odetics because they demonstrated

a better understanding of how a television sta-

tion is programmed and operates," says Vest.

With Odetics' AIRO- Automation System,

KWCH has been able to extend its capabilities

from controlling one station to three others in

the Western Kansas area.

Since 1996, KWCH has taken advantage of the

scalability and adaptability offered by the AIRO

system to meet the station's increasing channel

requirements without adding complexity or

additional staff. The latest upgrade included

integrating the addition of a new AIRO system

with their existing AIRO system. "Odetics deliv-

ered the capability to merge the media data-

base in the two systems so it would operate as

one - this has made a big difference in our

capabilities," adds Vest. "This gave us an

eleven channel system - eight channels in the

new system using MPEG-2, and three channels

in the previous system using JPEG."

With AIRO, KWCH is also able to control

four stations from one central location and

with one operator, all running a different

playlist. "This has had a great impact on

decreasing the switching errors and improving

the technical quality of the commercial spots.

Thanks to AIRO, discrepancies reported by the

Western Kansas stations have decreased from

two pages a day to maybe a single entry"

explains Vest.

The AIRO system also gives Vest the flexibility

he likes. "We can break away from the com-

biined control, bring in extra operators and run

each individual station as a standalone, or even

combinations of stand-alone and combined

control. And we can do all this while at the

same time running a totally separate channel

on cable that is virtually unattended."

Where is Vest looking now? "Expansion, expan-

sion, expansion. I'm ready to work with Odetics

to continue to expand the AIRO to program our

DTV channel."

°defies
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Understanding interlace
By John Watkinson
Delve into the history of video signal processing and learn
how it affects today's digital cameras.

74 NBC's newsroom communication
system
By Robert Streeter and Thomas Drewke
NBC's production intercom system has been automated to
lower costs and enhance performance.
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Inside
camera -
technology

ON THE COVER:
Chuck Henry

Productions utilizes
Panasonic's AK-

HD20A 1080i high -
definition camcorder

to acquire the Los
Angeles -based TV

program "Travel Cafe"
in HD. The popular

travel/food series has
shot episodes at
exotic locations

including French
Polynesia, New

Zealand, Hong Kong
and Hawaii. Photo

courtesy of
Panasonic.

(continued on page 8)
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Studio

Field

10801

720p

4801

The New All -Terrain SD/HD Studio Camera System.
Introducing the first multi -format camera with the guts to go anywhere you do.

Brought to you by the company that re -invented broadcast news, the new AK-HC931

delivers exceptional 480i standard definition images, yet is easy to upgrade to 720p,

1080i or 24P high definition performance. In the studio or in the field, no other digital

camera offers a more flexible or economical path to DTV conversion. Just what you'd

expect from the company that brought you DVCPRO. To find

out how versatile th s all-purpose camera system really is, visit

Itor,1pq11

1/4.1

AK-HC93 1 2/3" Progressive Scan 3-CCDs Auto Set -Up

480i DTV, Upgradeable to 720p, 1080i, 24P 60 -fps Image Capture

Variable Frame Rates (6,12,18,24,30,404s) 10 Pounds. Mud Not Includec

www.panasonic.com/broadcast Panasonic
or call us at 1-800-528-8601 The difference is your image.
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HDTV in 10

years - 20

years ago

A Broadcast Engineering

interview in June 1982

reported that this industry

leader predicted that HON

would see early adoption by

the [broadcast] industry and

acceptance by the public

within five years, and certainly

not more than 10 years. Who

is this acknowledged industry

leader and where did he work

when he made these

statements? Correct entries

will be eligible for a drawing
of the new Broadcast

Engineering T-shirts. Enter by

e-mail. Title your entry

"freezeframe-August" in the
subject field and send it to

bdickAximediabusiness.com.
Correct answers received by

Sept. 17, 2002, are eligible

to win.
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What company creates advanced media for
the new and emerging :echnologies?

63 IHS 637

D5C63M

32 exell
Expanding Memory &

Focused on advanced technology, Maxell is on the cutting edge of professional media development.
Our high -definition products, HDCAM and D-5, meet the needs of even the most demanding applications.

New manufacturing processes and tape formulations provide unrivaled performance both on location and in the studio.
And, in addition, our data storage products (DVD-R, DVD-RAM and DLT-IV) continue to set standards for

storage capacity and archival stability. Thus, Maxell plays a leadership role Throughout the recordable media industry.
To learn more about Maxell Professional Media, call 800-533-2836 or visit www.maxellpromedia.com.

Recordable Media Data Storage Portable Energy Technological Partnerships



Hollywood will
control your TV

Remember the opening segment in the se
ries The Outer Limits? As the show opened,
the announcer said in an ominous voice

"We control the horizontal, we control the vertical."
Meanwhile, the screen breaks up horizontally and then
vertically. As a kid I thought that was true. Well, it looks
like Hollywood is about to make that happen for real.

Last April I warned readers about a proposal to re-
strict the viewing and storage of electronic content.
Now, thanks to Hollywood, the Consumer Electronics

Manufacturers Association (CEMA) and their puppets
in Congress - the movie moguls are about to increase
that control over a whole lot more than your TV set.
They'll control every media device, from your TV set
to your PVR, VCR, computer, cell phone and anything
else that might touch their precious material. The most
significant consumer rip off ever is being hidden un-
der the banner of copyright legislation. After all, ac-
cording to the movie and record companies, every
American is nothing more than an evil pirate.

The latest infringement on your freedom is Ernest
Hollings' Hollywood -driven bill called the Consumer
Broadband and Digital Television Promotion Act

(CBDTPA). This mouthful of anticonsumer legislation
will prevent almost anyone from copying almost any
material to anything.

Separate from the bill is the control over HDTV. This
would be handled by a new interface called DVI. Holly-
wood wants this device on every display, recorder, re-
ceiver, you name it. Hollywood's goal is to be sure that
they can control what material you can see or record.

In addition to Hollywood's goal of controlling what
and when you watch or listen to anything, there's one
more little itsy bitsy problem with their solution. The
"solution" would make every HDTV product out there
obsolete. Overnight about three million HDTV sets
are going to become very expensive doorstops.

If your current HDTV set doesn't have a DVI connec-
tor (and it doesn't), you will never be able to display an
HD image on it. There is no backward compatibility.
No grace period to upgrade to a new TV set would be
allowed. Some of you may still be making payments on
your HDTV set long after it becomes that doorstop I
mentioned. You (and I) my friend, are screwed.

Want to guess who's going to be blamed for this con-
sumer ripoff? It sure won't be Congress! It's you, my
fellow TV engineer and manager. Viewers are going to
blame TV stations because one day their HDTV set
worked and the next day it didn't. Viewers won't un-
derstand DVI, CBDTPA or QRZ. It's simply the TV
station's fault, and boy are they gonna be mad!

If you want more information on the proposed leg-
islation and how it may affect you and your station,
check out the site www.eff.org. This is the Electronic
Freedom Foundation. Watch the Tinsel Town video.
While the video clip is cute, its message is frightening.

You can also easily send your Washington represen-
tatives a letter from this Web site. I urge you to write
your congressional representative now - before Hol-
lywood copy -protects that too.

editorial director

Send comments to:  direct: editor©rimediabusiness.com  web site: www.broadcastengineering.com
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There are those who say their batteries
outperform these...

But none outperform these...

Some people talk cheaper. Some talk lighter. Some actually talk about being almost as good as a rock.

We deliver performance. Year after year. No excuses, no exceptions. Just performance. In all climates,
in all operating conditions, with more equipment, with more system options.

Performance which comes from expert technology delivering real value. Backed by the best warranty
in the business.

Ask about performance. We'll prove ours to you. The way we have proved it to more video professionals
around the world.

-181711401/DP: The worldwide standard°

The power behind the best cameras capturing the best images in the world.'"

For information contact Anton/Bauer or any Anton/Bauer dealer or distributor worldwide.
Anton/Bauer, Inc. 14 Progress Drive, Shelton, Connecticut 06484 USA  (203) 929-1100  Fax (203) 925-4988  www.antonbauer.com

Anton/Bauer Europe, B.V. Eurode Business Center, Eurode-Park 1, 6461 KB Kerkrade, The Netherlands (+31) 45 5639220  Fax (-'31) 45 5639222
Singapore Office - Anton/Bauer 6 New Industrial Road, # 02-02 Hoe Huat Ind. Bld., Singapore 536199  (65) 2975784  Fax (65) 2825235
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Dear Paul McGoldrick:
Your analysis [in the June column] was

very clear. Free over -the -air broadcasting
requires a viable, robust delivery system
that viewers can rely on to receive the
digital signals. Reliance on the good
graces of competing services like cable
and satellite only speeds up the eventual
demise of free over -the -air TV services.

The one point that you seemed to
avoid is the glaring reality that the
present fumbling attempts to make 8 -
VSB work by reducing the data rates
to gain robustness will eliminate
HDTV as a delivered service. The cur-
rent secret efforts of NAB and MSTV
are equivalent to rearranging the
deck chairs on the Titanic after it has
hit the iceberg.

Wishful thinking by the NAB and
MSTV technical leadership that yet an-
other miracle will save 8-VSB and DTV
is wasting time and money. You dearly
noted that the European system did work
as an over -the -air service. The imposed
power level restrictions may have made
it difficult to receive, but COFDM modu-
lation proved its worth in the UK.

Isn't it about time we stand back and
evaluate the current efforts to make
increasingly complex receivers in the
vain hope that we will somehow
stumble on a solution to the 8-VSB
multipath limitation when COFDM is
now the default worldwide standard.

Who or what are we protecting? Is it
egos, personal reputations or patient
rights? We certainly are not protecting
the American TV viewer.

NAT OSTROFF

VICE PRESIDENT -NEW TECHNOLOGY

SINCLAIR BROADCAST GROUP

Peak performance
Dear Michael Robin:
As usual, an excellent and informative

article! I work primarily as a freelance
NLE, and the concept of VU vs. PPM
[discussed in your April article] brings
up a question about average/peak au-
dio levels and reference signal.

With a VU meter it is simple to set
tone to 0 VU and average audio to 0
VU. However, with a PPM, setting tone
at 0 displays an "average" level on a
PPM at +6 (since peaks are now fac-
tored in). Therefore, should I set my
level for tone and not worry about
riding at +6 (on a PPM) for my audio,
or should I first lay down tone at 0 and
then set my "average material" audio
at 0 on a PPM, giving me an average at
-6 VU on a VU meter?

It seems with the latter that I am giv-
ing myself 20dB headroom for digital
end users, but the former is more cor-
rect for the analog world. I want my
product to be consistent with standards
(if any exist)!

STEWART SMOOT

MOTOS-VISION

Michael Robin responds:
The concepts of VU and PPM are

based on irreconcilable approaches to
audio signal level monitoring. The
problem gets even more complicated
when both types of instruments are
used side by side. So, make a choice
and stick to it!

It is interesting to note that digital
audio equipment manufacturers allow
for a headroom of 20dB between the
alignment level and the absolute peak
level of OdBFS. This is done to enable
the users of VU meters to avoid digi-
tal clipping while still maintaining a

respectable SNR. This is possible due
to the tremendous digital equipment
dynamic range of 120dB when using
20 bits per sample. Problems occur
with analog background personnel,
who will complain that the "loudness"
of an audio signal with a 20dB head-
room is generally lower than when you
reduce the headroom to 6 to 10dB as
is customary with analog equipment
and VU metering. The latter is neces-
sary with analog equipment due to its
poor SNR. I personally would prefer
operating with a PPM and a 20dB
headroom and, of course, digital
equipment. As for standards, it is in-
teresting to note that to the best of my
knowledge there are none.

REGARDS,

MICHAEL ROBIN

The importance of being direct
I am a land surveryor and have been

asked to certify to the antennae direc-
tion (azimuth) on a newly constructed
tower as part of the FCC permitting pro-
cess. What accuracies are required (i.e.
plus or minus two degrees)? Is there a
standard statement or certification that
addresses this issue?

JAMES M. OVERFELT, RLS

BARGE WAGGONER SUMNER & CANNON

NASHVILLE, TN

Editor responds:
TV antennas can be quite directional,

depending on frequency, design and
mounting configuration. In the case of
a top -mount omnidirectional antenna,
there really isn't an azimuth as such; ra-
diation is pretty equal in all directions.

A side -mounted antenna on a high
channel would certainly be directional,
in part because of the effect the tower
has on the antenna's pattern.

Antennas are typically modeled at the
factory on either full scale or fractional
scale models of towers, and patterns are
plotted for the customer. Using a chart
and the actual mounting configuration,
you would be able to project the pattern
out to the horizon.

12 broadcastengineering.com AUGUST 2002
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Americom Asia -Pacific offers you the new
high power AAP-1 satellite with all Ku-banc FSS
coverage of Asia. AAP-1 has the ability to deliver
communications and programming services
across Asia -Pacific with teleports and gateways
throughout the region. Our iighly reliable satellite
reaches three major markets with focused signals
providing solutions including broadcast and data
connectivity to China, South Asia, North-East Asia
and the Philippines.

For more information please contact:
Suzana Tan
in our Singapore office.
e-mail: suzana.tantese-3-americorn.com
+65 6326 3366
465 6326 3337 fax
infoODiamencom-ap.com
www.amaricom-ap.com

DTH Broadcast - IP Backbone - MCPC Video - VSAT Networks - Occasional Use

AMERICOM ASIA -PACIFIC

LOCKNIED MARTINI SESAAMERICON
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Surround
and conquer:
Digital audio technology
BY CRAIG BIRKMAIER

The ability to represent infor-
mation using the binary

, code of ones and zeros was
well established before the develop-
ment of modern computers. But the
practical use of these binary codes did
not begin to transform the world un-
til the invention of the transistor, fol-
lowed by the rapid evolution of solid-
state processing devices. The micro-
processor led to a rapid succession of
transitions affecting all forms of me-
dia - print, still imaging, audio, and
now video and motion pictures.

Equally important, the digitization
of traditional analog media has en-
abled the development of new forms
of media that combine all of these
building blocks in new and innova-
tive ways. That we now go to the
Internet to search for news or the MP3
of a pop music hit is testament to the
speed with which the digital transition

has swept around the world. Audio -
with the exception of radio broadcast-
ing - has been at the forefront of this
transition. Audio's move to digital is
all but complete, having begun with
the introduction of the audio CD in
1983, followed by the "desktop audio"
revolution in the late '80s and the

as digital technology offers better pic-
ture quality and better audio. Accord-
ing to a new CEA report, home theater
is driving component audio system
design. Digital 5.1 channel surround
sound, either Dolby Digital or DTS, is
a standard feature in receivers priced
as low as $199. In 1999, the first

The popularity of the DVD is having a tremendous

impact on sales of home theater components.

Internet audio revolution, fueled by
MP3 audio compression.

Digital audio technology
Today, surround sound audio systems

are an integral part of the home the-
ater experience. Consumers are expect-
ing more of their home theater systems

Consumers becomin  aware of satellite services
More subscriptions may result
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preamp/processors compatible with 6.1
channel DVD soundtracks appeared.
In 2000, the first 6.1 channel -compat-
ible A/V receivers appeared.

DVD is the key to delivery of 5.1 chan-
nel sound and higher quality images for
Digital TV monitors equipped with
analog component video inputs. The
popularity of the DVD is having a tre-
mendous impact on sales of home the-
ater components, according to the lat-
est sales figures released by
NPDTechworld (see Figure 1). Sales of
home theater systems with DVD in-
creased 230 percent in 2001 vs. 2000,
and more than 987 percent during the
first five months of 2002 when com-
pared with the same period in 2001.

Dolby Labs reports that they have li-
censed more than 17 million 5.1 chan-
nel Dolby Digital decoders for use in
home receivers and decoders, and just
over one-half million 5.1 channel
Dolby Digital decoders for DBS set -top
boxes and integrated Digital TV receiv-
ers. These numbers are dwarfed by the
number of DVD players (64 million)
and DVD-ROM drives (103 million)
that include Dolby Digital decoders

14 broadcastengineering.com AUGUST 2002



ONE SERVER. UNLIMITED OPPORTUNITIES.

SEE HOW EMMY AWARD -WINNING TECHNOLOGY WORKS FOR YOUR TELEVISION ENTERPRISE.

One SeaChange Broadcast MediaCluster has

the power to manage all of your video content,

while providing boundless opportunities for its

use - for thematic channels, regional broadcasts,

web -casting, and more. In fact, the industry

recently recognized the Broadcast MediaCluster

with an Emmy for "outstanding achievement

in technological advancement."

What makes this server so advanced? The

Broadcast MediaCluster play -to -air system combines

mind -boggling storage capacity, multichannel flexibil-

ity, and sophisticated software management with the

industry's only "single copy" i00% fault -resilience.

Which means that just one SeaChange MediaCluster

server protects your digital content more effectively

than two competitive servers. So it provides unlimited

opportunities and outstanding economy for your

television operation. The future of television certainly

looks bright.

www.seachangeinternational.com
SEACHANGE

MN INTERNATIONAL
One Server. Unlimited Opportunities.
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(numbers current as of
July 6, 2002).

Factory -level sales of
Home Theater in a Box
(HTiB) systems grew 124
percent in 2001 to $794 mil-
lion, almost 60 percent of
the size of the component -
audio market. In 2001,
DVD-equipped models ac-
counted for 52 percent of
the 2.3 million HTiBs
shipped by manufacturers
to dealers and 62 percent of
HTiB dollar volume of $794
million.

These systems take many
forms. They traditionally consist of a
full-size component AN receiver, five
satellite speakers, usually a powered

Web
Links
Digital America 2002, the U.S.

Consumer Electronics Industry Today
www.ce.orgipublications/
books references/digital america/
default.asb
Dolby Product Guide: Equipping fo
Surround Sound
www.dolby.com/dtv/
DTVaudioAdHome/
pa,br.011?1.ereisKluc4,pcll
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Figure 1.The marriage of surround sound audio and DVD tech-
nologies in home theater systems has led to a dramatic increase
in consumer purchases over the past three years. Source:
NPDTechworld, May 2002.

subwoofer and sometimes a compo-
nent -size DVD/video player. Another
type integrates the receiver and DVD
player into a single standard -size com-
ponent. A third type moves all ampli-
fication and most electronics into the
enclosure that houses the powered
subwoofer, allowing for a main unit
that takes up little space.

Audio and television
Radio, television and motion pictures

are at the tail end of the digital transi-
tion - partly because video is among
the most demanding applications with
respect to processing requirements and
distribution bandwidth.

Television broadcasters
could learn a great deal by
studying audio's transition
to digital, and just how im-
portant audio is to their
transition to digital.
DVD and surround

sound audio systems are a
major factor in the sale of
Digital TV monitors, a.k.a.
HDTV. The CEA reports
that 1.4 million Digital TV
products were sold in
2001 and that sales are in-
creasing this year. Given
the numbers for DVD sys-
tems and HTiBs, it's a safe

bet that most of these big -screen TVs
are going into home theater systems.

DVD is setting consumer expectation
levels for what they expect to hear when
watching an HDTV program. Unfor-
tunately, broadcasters apparently have
not heard the message. Of the major
broadcast networks, only ABC has been
producing programming with 5.1
channel audio.

Most broadcast facilities are not
equipped to handle 5.1 channel sound,
and many digital video recorders can-
not accommodate six digital audio
tracks. To help broadcasters, Dolby
Labs has created a family of products
that allow 5.1 channel sound to be car -

Over Fiber
 R(;11 -I IV
 V( ;A - SVGA \ (
 3 -Fiber
 125 MHz
 1600 x 1200
 BNC & HD -15 Intel Licc

GE Interlogix
Fiber Options

Orville Dr4e, Bohemia, NY
1.800.342.3748  Fax: 1-877-3

... light years ahead

Ask for the B780G

:COM
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8VSB TV Test Receiver
Specifications:
 Model 53 [4.5 ... 1000 MHz, -72 +20 dBm]

(w/ option EFA-B3, RF Preselection)

 Simultaneous Demod & Measurement
 SMPTE 310 Serial Output
 6 MHz SAW Filter

7106130 04 53 :,124/0,r

EFA Family of
Television Test

Receivers

Measurements: Displays:
 Level  Ghost Pattern0

.411  Pilot Value  Frequency Response0
 Carrier Frequency  Constellation Diagram

.41

 BER, SNR, MER, EVM  Amplitude/Phase Response
 FCC Shoulder  Spectrum Displayo

00
COMPLETE PRODUCT INFORMATION:

"SEARCH EFA" ON OUR INTERNET SITE.

http://www.rohde-schwarz.com
ROHDE & SCHWARZ, INC.

7150-K Riverwood Drive - Columbia, MD 2' 046-1245
Phone: (410) 910-7800 Fax: (410) 910-7801
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ried via an existing two -channel digi-
tal distribution infrastructure.

Dolby E enables up to eight audio
channels plus accompanying metadata
to be passed via regular routers and sat-
ellite links, and stored on video servers
and digital videotape recorders. The
Dolby E output bit stream looks like
two -channel AES/EBU digital audio, en-

abling distribution of multichannel au-
dio via either a single AES3 pair or by
recording it on two audio tracks of digi-
tal videotape.

Changing business models
Digital technology is shifting control

to the consumer. Consumers want
control over the consumption of in -

All
the
right
moves.

melemetrics'TM-CTS Curved Trolley
System turns a new corner in versa-

tility, performance and price. With low -
profile aluminum curved and straight
tracks that can be easily mounted on
lighting truss, the ceiling or shelf. A
precision engineered trolley with
smooth and quiet operation that can
be configured for single coax cable con-
nection and high-speed operation. Plus
pan, tilt, zoom and focus capability.

The TM -CTS also integrates with
Telemetrics' complete line of control
panels, software, receivers and acces-
sories to meet virtually any camera
robotics application. Add some new
moves to your productions with
Telemetrics -- the camera robotics com-
pany with all the right moves.

Telemetrics Inc.
CAMERA ROBOTICS SYSTEMS

6 Leighton Place, Mahwah, NJ 07430
201-848-9818 *Fax 201-848-9819
www telernetricsinc corn

The CEA reports that home theater is
a major factor in the development of
component audio systems.This elabo-
rate system in St. Louis features an
Onkyo 7.1 surround receiver and PSB
speakers. Photo by Michael Marxer.

formation and entertainment in their
homes. They don't want to be told to
sit down at 8 p.m. Tuesday to watch a
TV show. The personal video recorder
threatens to change forever the way
television content is consumed.

Some broadcasters and content
production organizations view digital
products like the PVR as a major threat,
in much the same way that Hollywood
viewed the VCR as a threat in the early
'80s. But those who learn how to use
these technologies to their advantage
are likely to be the survivors, maybe
even the beneficiaries, of the new busi-
ness models being shaped by digital.
Unfortunately, to date, broadcasters
have treated the DTV transition as a
burden rather than the opportunity it
represents to regain a competitive ad-
vantage in an increasingly crowded
marketplace.

DE

Craig Birkmaier is a technology consultant
at Pcube Labs, and hosts and moderates
the Open DTV Forum.

ATTENTION READERS!
Sign up now for Broadcast Engineering's

hi -weekly RF online newsletterv
at www.broadcastengineenng.con,
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These days MPEG-2 technology is everywhere.
Fortunately, so are we.
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more than tools. It requires the kind of expertise MPEG-2 standards are built upon. We combine the industry's broadest

selection of MPEG-2 test and monitoring equipment with more than 50 years of video test leadership. The result: complete

MPEG-2 sdutions for every R&D, manufacturing, network monitoring, or installation and maintenance challenge-no matter

where it's located. To learn mom-and obtain a free copy of our MPEG-2 standards poster-call 1-800-426-2200 x3082.
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FCC
seeking comments on
spectrum issues
BY HARRY C. MARTIN

The Commission's Spectrum
Policy Task Force, created
earlier this year, is seeking

comments on a wide range of topics re-
lating to the Commission's current spec-
trum use and allocation policies. Five
subject areas have been identified by the
task force as most important to the de-
velopment of a comprehensive spec-
trum management policy. They are dis-
cussed in turn below.

Market -oriented allocations. The task
force is emphasizing market -oriented
allocation and assignment policies, and
is seeking comment on how best to de-
sign and implement such policies. Such
efforts have thus far focused on two
potential techniques: (1) permitting
flexible uses by incumbent licensees; and
(2) auctioning "overlay" licenses and
white space spectrum, e.g., geographic
licensing of MDS licenses.

Also in this area, the task force is re-
questing comments on whether there
are alternate methods for allocating
spectrum. They are also interested in
identifying any underutilized spec-
trum that could be auctioned. More-
over, they are seeking comment on
whether there should be different al-
location policies for those radio ser-
vices in the more congested bands,
to afford greater protection for those
radio services.

No biennial ownership reports are
due in 2002. The FCC has not
required the filing of annual
employment reports since 2000,
although such reports may be
required again under the new EEO
rules that the FCC is considering.

Finally in the allocation area, the task
force is seeking suggestions to facilitate
experimentation and innovation, along
with the proper treatment of unli-
censed devices.

Interference protection. The task
force has also focused on the level of
interference protection that should
be afforded to spectrum users. Cur -

inhibiting the efficient use of spectrum.
In addition, the task force is seeking

to measure the relative efficiencies
among the various radio services, and
is attempting to identify an appropri-
ate benchmark for such a comparison.
They are interested in developing
methods to provide incentives for pro-
moting spectral efficiency, including

The FCC task force has identified five subject

areas as most important to the development of a
comprehensive spectrum management policy.

rently, the Commission distinguishes
"interference" from "harmful inter-
ference" by accepting a certain level
of the former, and limiting the latter.
They are seeking comment on
whether this structure makes practi-
cal and useful distinctions, and
whether changes are warranted.

In addition, the task force raises the
possibility of establishing receiver stan-
dards that would protect only those re-
ceivers that meet the new standards, and
would permit a greater level of interfer-
ence to be received on older receivers.

They are also interested in com-
ments addressing the possibility that
licensees be accorded the opportunity
to negotiate interference rights
among themselves, or use arbitration
or mediation as a means to resolve
interference disputes.

Spectrum efficiency. The task force is
interested in determining how to make
more efficient use of the spectrum. It
is soliciting suggestions for new rules
or policies that might encourage spec-
tral efficiency, and seeking comment on
whether any rules presently in effect are

fees or receiver standards that would
require more efficient systems.

Sharing of public safety frequen-
cies. The task force is seeking com-
ment on spectrum issues relating to
public safety communications. Ac-
cordingly, they are looking for com-
ments on whether there are any
spectrum -sharing techniques that
can be implemented without reduc-
ing the high level of reliability cur-
rently in existence.

International communications. The
task force is seeking comment on inter-
national spectrum agreements. In par-
ticular, they are interested in examining
the effect of U.S. international agree-
ments on domestic allocation and allot-
ment policy, especially with respect to
satellite and international communica-
tion services and what steps can be taken
to improve these activities. BE

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

SI Nu
Send questions and comments to:

harry martin@primediabusiness.com
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Television
from the telephone
BY REED MAJORS

For the first time in history,
telcos are beginning to lose
telephone business. People

are now buying cellular phones as an
alternative to secondary and tertiary
lines in the home, and the popularity
of the Internet is forcing down the po-
tential revenues from long distance. In
fact, traditional "plain old telephone
service" (POTS) is the loss leader of the
telecommunications industry. In addi-
tion to the influences of wireless and
the Internet, cable companies are en-
croaching on telco territory, offering
bundled voice, video and data over
their networks. Telecommunications
providers must offer value-added ser-
vices or lose their market share to cable.

Studies have shown that subscribers
are likely to opt for bundled commu-
nications, entertainment and infor-
mation solutions from a single, trusted
source - their telecommunications
provider. IP-based solutions can help
telcos and broadband service provid-
ers compete effectively with incum-
bent cable and satellite network op -

Companies like Minerva Networks can simplify
the transition for telephone companies that opt
to offer broadcast and video services by offer-
ing IP headend solutions along with full -service
integration.

erators, as well as accelerate the return
on their network investments.

More than ever, telephone compa-

!OM

nies need to offer broadcast and
video services to their subscriber
base, not only to keep their existing
customers, but also to stay competi-
tive, gain new customers and increase
revenue. Telcos are developing busi-
ness plans that include services like
live television and video -on -demand
(VOD) because incremental data ser-

plants in such a way that video deploy-
ment is only an issue of installing DSL
access multiplexers (DSLAM) and
other core network gear, with no need
to upgrade the outside plant wiring.

IP or native ATM?
Most telcos use ATM as a transport

protocol from their backbone to the

Telephone companies need to offer broadcast and

video services to their subscriber base

to stay competitive.

vice and telephony alone cannot gen-
erate enough cash -flow to justify an
xDSL network investment.

Is your network up to the
challenge?

Like any business, the phone compa-
nies want to maximize their cash flow
to a facility costs ratio, and they're al-
ready deploying DSL for data and voice.
Video revenue is the single largest

source of potential rev-
enue over these networks,
and video over asynchro-
nous DSL (ADSL) tech-
nology is readily available.
By adding video over
their existing infrastruc-
ture, telcos are able to add
significant billable dollars
to their bottom line.

Existing telco networks
are up to the technical
challenges of transport-
ing high quality IP-based
video. For most small
telephone companies in
the United States and

telcos in Europe, upgrade require-
ments are minimal. These service pro-
viders have already built their copper

DSLAM, with IP as the routing proto-
col. As an architecture, ATM is not a very
elegant solution, with the inherent ne-
cessity of virtual circuits and the admin-
istrative overhead it requires to run. As
a result, many companies are turning to
IP routing technologies. They are ubiq-
uitous, inexpensive and provide a much
more elegant routing mechanism, along
with an equivalent quality of service
(QoS) for video on the network.
For those companies who have al-

ready implemented it in the backbone,
ATM is a sufficient transport protocol
for video over IP. Either way, IP televi-
sion is an inherently carrier -class solu-
tion offering round-the-clock reliabil-
ity and uninterrupted service.

What about HFC?
Although cable can offer some of

these services today, they are expen-
sive to implement using the solu-
tions currently available. Hybrid fi-
ber coax (HFC) is neither scalable
nor flexible in terms of easily chang-
ing or adding new services, which
forces the provider to maintain more
than one type of network, and re-
stricts the network provider to pro-
prietary technology.
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The open standards of IP, the
growth of the technology, and the
increase in the number of vendors
offering solutions will drive down
the cost of implementation and in-
crease the capability of IP television
solutions for everyone. Cable com-
panies today must make use of an in-
consistent hybrid of equipment,
vendors and proprietary implemen-
tations to gain Internet access over
IP and video over QAM. To the ben-
efit of telcos with robust xDSL net-
works, IP offers one open platform
for the delivery of all services.

The benefits of IP
Every user on an IP network can

watch a different VOD movie concur-
rently. In the IP world, telcos have the
flexibility to offer subscription VOD
(sVOD), pay -per -view (PPV) and near
VOD (nVOD) services based on
changes in customer demand. Being

able to quickly adapt to this demand
means that a telco can easily imple-
ment and sell whatever services the
customer wants to buy- and the avail -

caller ID, t -commerce and other high -
margin offerings.

Telcos can also offer personal video
recording (PVR) more cost-effectively

By 2008, 46 million homes will watch television
delivered through the telephone line.

able online self -provisioning can
eliminate a costly truck roll.

For live channels, IP television offers
the same quality and an easily
customizable electronic program guide
(EPG) providing the operator more
flexibility in terms of enhancing the
user experience with things like brand-
ing, interactivity and advertising.

As a result of the open standards -
based architecture of IP set -top boxes,
telcos are again dealing with added
flexibility to deliver enhanced
interactivity such as games, video mail

Now You Can Have Higher Accuracy Plus Value

GPS MASTER CLOCK
& TIME CODE GENERATOR

QUALITY STANDARD FEATURES:
 SMPTE/EBU, ESE, IRIG-B, ASCII Time Code Outputs  1PPS Output

 8 Satellite Tracking  Battery Back-up  GPS "Lock" Indicator
 Automatic Daylight Savings Time Correction  Time Zone Offset  Antenna

 45 nanosecond accuracy  3 Year Warranty  Plus More, for just $2495

AVAILABLE OPTIONS:
 Parallel BCD Output  1 KPPS  10MHz Output  220 VAC  12-35 VDC

 Video Inserter  Video Sync -Generator  Hourly contact closures

rill 142 Sierra Street  El Segundo, CA 90245 USA
Phone (310) 322-2136 Fax: 310.322.8127

www.ese-web.com

than their cable counterparts. A hard
drive is not required in the subscriber's
STB because PVR is handled at the
headend. Unless STB storage becomes
more reliable and much less expensive
in the coming years, PVR will continue
to be accomplished more profitably in
the network.

For a telco, making the decision to
get into the video business is one not
to be taken lightly. However, the bar-
riers are far outnumbered by the
compelling reasons to move. Strat-
egy Analytics reports that 46 million
homes will watch television deliv-
ered through the telephone line by
2008, representing more than 11
percent of worldwide digital televi-
sion services, up from less than one
percent today. The reasons for this
growth are far-reaching. IP network
architecture is flexible and open
standards -based. The widespread
availability and compatibility of IP-
based hardware makes it easy to in-
tegrate. Healthy competition almost
guarantees the reduction in cus-
tomer premise equipment and other
costs over time. When weighing
these and other facts, it becomes dif-
ficult to ignore the vast revenue op-
portunity represented by offering
video services over xDSL.

By maximizing the opportunity to
bundle services induding VOD, PVR,
telephony, broadband Internet and e-
mail over their existing xDSL networks,
telcos will be well positioned for the
long-term battle with cable, satellite and
alternative service providers. BE

Reed Majors is the vice president of
marketing and business development for
Minerva Networks.
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Inside
color bars
BY MICHAEL ROBIN

In last month's column, we intro-
duced color -bar signals and took a
look inside matrixed color -bar sig-

nals. This month concludes the two-part
series on color bars with a look inside
encoded color -bar signals.

Encoded composite color -
bar signals
The NTSC and PAL encoding pro-

cesses use identical matrixing coeffi-
cients to obtain the luminance (E'y)
and color -difference (E'R_y or E'u and
E'10 or E'v) signals. NTSC 100 per-
cent luminance has a value of 714.3
mV (100 IRE) and 7.5 percent black -
level pedestal (setup), while PAL has
700 mV and no setup. The E', signal

by the expression:

E'y = 0.587 + 0.114 E'B + 0.299 E'R

The amplitudes of the color -differ-
ence signals are reduced by specific
scaling factors to avoid

overmodulating land -based AM
video transmitters using negative
modulation. The scaled color -differ-
ence signals are given by the follow-
ing expressions:

subcarriers are equal in frequency but
quadrature in phase, and are subse-
quently suppressed. The NTSC encod-
ing process uses two 3.579MHz
subcarriers and results in a half -line -off -

In the 21st century, color -bar signals are not used

for operations; they are used for maintenance

activities.

E.B_y = 0.493 (E'B - E'y), also known
as E'u in PAL

= 0.877 (E'R - E'y), also known
as E'v in PAL

The NTSC and PAL encoding pro-
cesses are similar. In the process, each of
the two scaled color -difference signals
amplitude modulates a dedicated
subcarrier. The two dedicated

Cable will continue to lead in the broadband market
By 2005, satellite and others will be closing the gap
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set interleaved chrominance/luminance
spectrum. The PAL encoding process
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Figure 1.The NTSC color -bar signal dis-
played on a vectorscope

uses two 4.43MHz subcarriers. The V
subcarrier phase alternates line by line,
resulting in a more complex quarter -
line -offset interleaved chrominance/lu-
minance spectrum.

The NTSC and PAL vectorscope dis-
plays feature vector amplitude and phase
reference graticules, selectable for 100
percent or 75 percent color bars. They
allow you to adjust the vector phase and
amplitude of the encoder under test
within accepted tolerances.

Figure 1 shows a vectorscope display
of an NTSC color -bar signal. Note the
presence of the color -burst signal. This
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Figure 2. PAL color -bar vectorscope display showing line -sequential alternat-
ing phase change

display of the six reference color signals
and the burst signal is obtained by de-
coding the NTSC signal and feeding the
decoded color -difference signals to the
horizontal and vertical amplifier or the
vectorscope. Figure 2 shows a
vectorscope display of a PAL color -bar
signal. Two line -sequential displays of

line "n" and line "n+l" show the alter-
nating phase process of PAL. Usually, the
two displays are superimposed.

Figure 3 shows the relationship be-
tween 100 percent and 75 percent PAL
and NTSC color -bar signals and AM
modulation percentage of land -based
transmitters. From the 100 percent PAL

and NTSC color -bar signals on the left
side of the figure, you can see that the
yellow and cyan colors would
overmodulate the carrier. However, 75
percent color bars, with either 100 per-
cent or 75 percent white level, would not
overmodulate the transmitter. It is im-
portant to note that saturated yellow and
cyan colors don't occur in nature, so
camera -generated signals will not
overmodulate. But high -amplitude syn-
thetic signals, such as those generated
by a character generator, would create
problems. The right side of Figure 3
shows reduced -amplitude color bars
with 100 percent white as well as 75 per-
cent white (indicated by the dotted line).
Note that the NTSC signal has a black -
level pedestal (setup) and the amplitudes
are expressed in IRE units. The PAL sig-
nal has no setup and the amplitudes are
expressed in mV. In both standards, the
lowest permissible carrier modulation
by the white level is 12.5 percent. The

In 1942, "Doc" Brown founded Dielectric. 60 years later, we're

1942 Dielectric founded by
Dr. Charles Brown

Dielectric Products
Engineering Company,
Raymond, Maine

1950s First stacked antenna
system built 1970s Multi -station antennas

installed on Mt. Sutro
and John Hancock
building.

Since our inception, Dielectric has been at the forefront of technological developments
in the broadcast industry. We have continually focussed on the ever-changing needs of
our clients with countless innovations in antenna, transmission line and RF system
engineering and design.

Today, we are involved in all aspects of DTV implementation including:

working with the broadcaster and their consultant on FCC filing data,

designing, engineering, manufacturing and installing the full communications systems
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Rigging of an
early Dielectric

antenna in York,
PA in 1947.

offering complete installation of antenna,
tower, transmission line, and RF system
packages

Charles
"Doc"
Brown (3rd
from left)
working
with fellow
engineers.

1986 Acquired RCA's
TV Antenna operations

For 60 years broadcasters
have relied on Dielectric for
creative solutions to com-
plex challenges. Over 75%
of DTV broadcasters have
chosen Dielectric antenna
systems. We have the
solutions to suit your
budget and time frame.
Let's get started.

Dielectric Communications 1 -866 -DIELECTRIC 
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-
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Figure 3.This oscilloscope display shows original and scaled -
down color -bar signals as a percentage of AM modulation.

only exception is the UK, where the low-
est permitted level is 20 percent, allow-
ing for the transmission of 95 percent
color bars, identified as 100/0/100/25.
(So much for uniformity.)

The United States, Canada and some
other NTSC countries use a general-

purpose color -
bar signal that
is seldom en-
countered
elsewhere. Its
most usual va-
riety is known
as EIA Stan-
dard RS -189-
A. A seven -
segment 75/
7 . 5 / 7 5 / 7 . 5
color -bar dis-
play occupies
the upper 75
percent of the
picture. The

lower 25 percent contains, from left to
right, a -I bar, a 100 percent white bar, a
+Q bar and a black bar. The top part of
Figure 4 illustrates this arrangement.
Some variations include an additional
two bars, one slightly whiter than black
and the other slightly blacker than black,

inside the black bar area. These signals
are an adaptation of a monitor's black -
level alignment signal, known as picture
line-up generator (PLUGE). While the
PLUGE is helpful for adjusting color
monitors, the -I and +Q components
are a heritage of the early NTSC encod-
ing practices and, in today's age, serve
no useful purpose. The center part of
Figure 4 shows the waveform that cre-
ates the upper 75 percent of the display,
and the bottom part of the figure shows
the waveform that creates the lower 25
percent of the display. Figure 5 shows
the vectorscope display of this EIA RS -
189 -A color -bar signal, which is similar
to a simple NTSC vector display with
the addition of the -I and +Q vectors.

Are color bars fading away?
In analog composite or component

television, a color -bar signal is used
as a leader to a recorded tape. This
allows the VTR playback operator to

still proudly supporting the needs of broadcasters worldwide.

1995 Patented diFiae-
broadband
transmission line

On our 60th anniversary
we are proud to
announce the best
warranty in the industry,
five years on compo-
nents and ten years on
complete systems.
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development
drafters at
Bridgton,
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1999 Introduced high power
transmission line -
MEe

Stacked antenna
in Washington,

D.C.

2000 2001 Acquired Central
Tower and TCI Inc.

CENTRAL
Tower

Built first triple stacked
antenna for Sears Tower

Acquired Harris'
TV Antenna Division
*ARMS

Rigging of
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Picture display
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Figure 4. RS -189-A NTSC color bars

optimize the signal characteristics
before the program material begins.
In an analog camera, you can use the
color -bar signal to verify and opti-

mize the encoder. In early, unstable
receivers, the color -bar signal was
used to adjust contrast, saturation
and hue. Current receivers are very
stable and don't require such adjust-
ments. So, the question arises: Why
do we need to transmit a color -bar
signal anyway? In a digital studio,
you really don't need to use a color -
bar signal unless you want to verify
the performance of an ADC or a
DAC. Otherwise, you don't need it
in daily operations. And, since mod-
ern receivers are stable, they don't
need a color -bar signal. Contempo-
rary television transmissions, with
very few exceptions, run 24 hours a
day, seven days a week. So even if you
wanted to transmit color bars, you
would have difficulty finding a time
slot in which to do so. In the 21st
century, color -bar signals are not
used for operations. Instead, they are
used for maintenance activities such
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as verifying the
performance of a
piece of equip-
ment, the perfor-
mance of a telco
network or, per-
haps once a
month, the per-
formance of an
analog NTSC
transmitter.

One area where
color -bar signals,
and the expert
knowledge of how
to use them, will be
required is in a
multiformat SDTV
and HDTV
teleproduction op-
erational environ-
ment. In the near fu-
ture, 4:3 -format
SDTV signals will be
upconverted to
16:9 -format HDTV
signals, and vice
versa. The situation
is complicated by
the fact that the
matrixing coeffi-

cients are quite different in the two
worlds: Digital SDTV signals are gov-
erned by ITU-R BT.601, and HDTV sig-
nals are governed by ITU-R BT.709. The
SMPTE and ITU are currently develop-
ing a color -bar signal concept that will
allow signal characteristics common to
both formats and specific to each, lo-
cated in a 4:3 area, to be translated into

Figure 5. Vectorscope display of RS -
189 -A color -bar signal

the alternate format. Additional HDTV -
specific content will be located in the re-
maining 16:9 space. So a new genera-
tion of color -bar signals will be used in
an entirely different working environ-
ment. Stay tuned. BE

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

Send questions and comments to:

michael robin@primediabusiness.com
SEND
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The second edition
of Michael Robin's
book may be
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It is also available
from several
booksellers.
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Delaying everything for up to 10 seconds is as easy as pushing a
button. Delaying everything for as long as an additional 20 seconds
is also an option.

The new D1 Pipeline is Prime Image's popular Pipeline
audio/video delay device, but with a serial digital interface. D1
Pipeline features 10 -bit video processing, with primary as well as an
auxiliary/alternate video input. Audio processing is 24 -bit, with four
channels in and out; select AES/EBU, digital or analcg. Four auxil-
iary/alternate audio channels (also AESIEBU, digital analog) can be
switched with, or independent of, auxiliary video. All that, in a rack -

mounted unit just 2U high.
--o) D1 Pipeline. It's about time - delaying it, utilizing the latest

high-speed computer technology.

Primeimage
The Digital Video People

Tel (4C8) 867-6519 Fax (408) 926-7294
www.primeimageinc.com
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Security
BY BRAD GILMER

Given that computer net-
works have found their
way into the core opera-

tions of television facilities, what spe-
cific steps can we take to keep our net-
works secure while still taking advan-
tage of the benefits of networking?
First and foremost, do not connect
critical computers, such as on -air au-
tomation systems, directly to the
Internet. In fact, do not connect these
systems to other networks inside your
own building. If you need to down-
load files from the Internet, do it on a
separate computer and then transfer
the files (after antivirus scanning) to
your on -air network. Also, do not al-
low e-mail to run on critical systems.
E-mail viruses are commonplace now.
All it takes is one e-mail message with
a viral attachment to take down your
entire system.

Why is it important to avoid connec-
tions to the Internet? Because that is
where most threats come from these
days. There are thousands of comput-

operating system information. At best,
these probes steal cycles away from
time -critical applications such as auto-
mation. At worst, these probes allow
someone to collect information about
the vulnerabilities of your system.

Protect against viruses
Viruses are fairly common. For this

reason, you should provide antivirus

your messages until they have been
scanned for viruses. If you are work-
ing in a newsroom environment, you
probably have a stand-alone mail
server. Install a virus scanner on your
e-mail server to scan all incoming e-
mail. This allows you to provide e-mail
protection from a central location and
avoids the hassle of updating virus defi-
nitions at every desktop.

All it takes is one e-mail message with a viral
attachment to take down your entire system.

protection for every computer on your
network, and it goes without saying
that you should update the virus defi-
nition files frequently. Virus definition
files contain information that allows
the antivirus software to identify and
neutralize viruses. Antivirus software
vendors update their definitions all
the time. Having the latest definitions
is critical to computer security.

In the old days,
viruses were usu-
ally spread through
contaminated
floppy disks. Now
that network file
transfers have
largely replaced
floppies, virus pro-
grammers have
changed their
strategy. Most vi-
ruses are spread
through e-mail at-
tachments. This is

why e-mail should not be allowed on
critical systems.

What about computers that are criti-
cal but that must run e-mail (news-
room systems for example)? Be sure to
use antivirus software that quarantines

Router external
address 62.123.4.23

Computer on the
Internet

Internal If address
192.1E8.1.3

Router Desktop
running NAT computer

Router Tternal
address 112.168.1.1

Figure 1. Network address translation hides the true
IP address of a computer inside the firewall.

ers out on the Internet running robot
programs, sometimes called `bots'.
These programs probe computers at
random, looking for security holes and
collecting information such as IP ad-
dress, NETBIOS computer name and

Do not open attachments from
people you do not know. The attach-
ments may contain viral scripts. Be
very careful in opening attachments
from people you do know. Remember
that the virus may have mailed itself
to you. Some virus programs infiltrate
e-mail programs, and propagate by
sending a message to everyone in the
user's address book. Finally, do not
open executable attachments unless
you know they are clean. Executable
attachments are programs that run on
the computer. These maybe identified
by their extension - .exe, .com, .asp,
etc. There are many other extensions
that are executable, so be wary.

Firewalls
Many facilities today have full-time

Internet connections. More than likely,
this connection runs through a router
at the demarcation point between the
Internet service provider and your
equipment. Be sure that the router is
set properly to provide network ad-
dress translation (NAT) and port ad-
dress translation (PAT). NAT conceals
the IP addresses of internal machines
from the Internet, making it much
more difficult to locate and attack a
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Com i ut Network

particular machine. With
O NAT enabled, any mes-

sage sent to the Internet
is modified so that it ap-

p pears that the message
2 originated from the

router. In Figure 1, any
messages coming from
the internal desktop PC
with an IP address of
192.168.1.3 will be modi-
fied so that the PC on the

(.7 Internet sees them as
originating from the
firewall with an IP ad-
dress of 62.123.4.23. A
query from the PC on the
Internet sent to 192.168.1.3 will likely
return an error. This is important be-
cause the router keeps the PC on the
Internet from connecting directly with
the desktop PC. It also makes it more
difficult to break into an internal PC
or server because the person attempt-
ing to break into the device must first
guess its IP address.

Another way routers limit access is
to allow communication only to au-
thorized ports. The Internet functions
by using well-known port addresses.
For example, when you
point your Web browser
at a particular URL, the
browser will automati-
cally attempt to connect
to port 80 unless you tell
it otherwise. Web serv-
ers are designed to listen
to requests incoming on
port 80. If a network ad-
ministrator wants to
block incoming Web ac-
cess, he or she can pro-
gram the router to reject
all communications
with port 80 inside the
firewall. For a complete
list of port numbers, go
to www.iana.org/assign-
ments/port-numbers.

If the firewall is config-
ured to drop requests to
the port without responding, a com-
puter making a request on that port
will receive absolutely no response.

Firewall external
address 62.123.4.23

Computer on the
Internet

Requests sent to
62.123.4.23 port

80 are sent to the
Web server

Web server

Desktop
computer

Figure 2. Port address translation allows you to forward
requests for a specific port to another machine on your
internal network.

Computers on the outside of the
firewall cannot determine whether a
computer associated with that port ex-
ists. For example, you may decide to

site, www.grc.com, and go
to the "Shields Up" sec-
tion. Steve has done a
great service to the
Internet community by
providing a free site that
probes routers and
firewalls for security
holes. This probe is totally
non-destructive; its only
function is to report back
to you any security holes
it finds. If you do find that
various ports are open, or
that Steve can determine
your NETBIOS computer
name, you may want to

contact your ISP to have them tighten
up security on your router.

Security is not only a desktop or
server issue. If you travel with a

If you travel with a laptop, you should use a

_personaLfirewall.

block all NETBIOS requests coming
from the Internet, just in case some-
one on your internal network leaves

their computer open on
these ports.

You may want to con-
figure the router to per-
form Port Address
Translation (PAT) to
conceal the address of a
Web server behind your
firewall. Using PAT, you
can configure the
router so that any re-
quests that come in on
port 80 are automati-
cally forwarded to a
separate Web server.
Doing this allows you
to run a Web server
without exposing it di-
rectly to the Internet.

How can you be sure
that your router is pro-
viding NAT, hiding ports

and performing PAT? From a com-
puter on the inside network, point
your browser to Steve Gibson's Web
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Installing a personal
firewall provides pro-
tection from people
trying to get access
to your computer.
This alert shows that
someone is trying to
access your com-
puter using NETBIOS.
Figure courtesy of
Zone Labs. Copyright
2002 Zone Labs. All
rights reserved.

laptop, you should use a personal
firewall. Personal firewalls are protec-
tive programs that run on your com-
puter, blocking unauthorized com-
munications. When you first install
firewall software, you may be sur-
prised at the number of messages you
get. It is important to know that not
all of these messages are caused by in-
truders trying to break into your
computer. Many of them are caused
by software packages interacting over
the Internet in completely benign
ways. In any case, when you see the
warnings, you may feel better know-
ing that you are running a firewall.

Software updates and
backups

One thing you can do to improve the
security of your systems is to check for
software updates frequently. Almost all
software vendors work very hard to
block any known security holes. When
they do, they frequently make updated
programs available to customers free
of charge. One such company is
Microsoft. Point a browser to
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windowsupdate.microsoft.com and
O Microsoft will check your system and
O then suggest a list of updates you may

want. Most of these updates tend to
relate to security. Many other vendors

Securit
1 Do not connect critical compu

ers to the Ilinternet, either
through full-time conrkection or
dial -up.

2. Provide antivirus protection on
EVERY computer.

3. Update antivirus saftwan
regularly.

4. UpdaTe other software pack-
ages recularly.

5 Use a router to hide your
computer.

6. Use a personal firepall oxt
laptops block intruders.

7. Make backups.

provide update service as well.
One of the least expensive security

solutions is to backup your system

the methods you employ to tighten se-
curity may have an adverse impact on
the people who operate the facility on

Remember to balance security measures with any

regularly. There is no way to make your
computer absolutely bulletproof. It is
likely that sooner or later you will have
a computer problem related to security.
When you do, you may be very glad
that you have a full backup on hand.

Finally, while the threats from e-mail
viruses and break-ins over the
Internet are real, it is good to keep
things in perspective. As engineers,

a daily basis. Remember to balance
your response with any inconvenience
the cure may cause. BE

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

SEND
Send questions and comments to:

Mad_gilmer@primedi3business.com
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When you're thinking of server -based digital news produc-
tion solutions, ours should be the first that come to mind.

We have the broadest product line, the greatest engineer-
ing investment, and the highest levels of customer sup-
port and systems expertise available. And we're the only
company that does.
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DVD
production:
Planning the facility
BY BENNETT LILES

production and post facili-
ties everywhere are adding
DVD production suites to

update and expand their service offer-
ings. While among vendors there is a
race to the bottom in terms of flood-
ing the market with low-cost DVD re-
corders and authoring applications,
this article focuses on the more robust
and hardware -driven systems currently
joining traditional broadcast machin-
ery in the racks at video production
firms. This is to differentiate between
consumer DVD recording and profes-
sional DVD production.
Any video production or post plant

looking to add a DVD premastering
operation must first strive to get a clear
picture concerning the needs of their
anticipated clientele. DVD creation has

Will the clients want to do feature-
length movies, DVD copies of existing
television broadcasts, interactive DVD
titles with complex navigation cues and
moving menus, or karaoke disks and
music videos? Will the audio require
encoding in MPEG-2, Dolby Digital or

gration to storage area networks
(SANs), which consist of workstations
using shared, independent and largely
proprietary storage devices. Segments
of a SAN can reach up to 101un. If heavy
volume is anticipated, the distributed
network model is the way to go.

Arty video production or post plant looking to add a

DVD premastering operation must first get a clear

picture of the needs of their anticipated clientele.

PCM? Will the facility need to be set up
for recording and monitoring in 5.1 sur-
round? How many simultaneous audio
tracks will be supported?

Network or

This photo shows an integrated DVD workstation at the
DVD Foundry. Workstation elements include an NTSC
monitor, Sony and Panasonic DVD players, and sound -
absorbing material on the wall. Atop the large monitor is
a DV camera.

many more flavors than traditional
video production, and facility planners
must carefully anticipate both the vol-
ume of work and the exact DVD for-
mats to be offered.

stand-alone?
The question of

volume will be the
first fork in the
road. The answer
will decide whether
to build a few indi-
vidual worksta-
tions with inte-
grated functions or
to go with a distrib-
uted network
model where each
workstation is
dedicated to spe-
cialized perfor-
mance in one area
of the DVD pro-
duction chain. The
workstations in the

distributed network model will be con-
nected for shared storage on a high-
speed network using shared RAID ar-
rays. The heavy storage requirements
of DVD premastering have begun a mi-

In the network model, specialization
can be made to varying degrees, but
most of these systems involve a video
encoding station where racks of pe-
ripherals may include Beta SP and
miniDV, but Digital Beta will likely be
the most popular original tape format
with broadcasters. The encoding sta-
tion may also require a black -burst -to -
word -sync converter. Encoders should
be capable of both constant bit rate
(CBR) and for longer titles, variable bit
rate (VBR) encoding.

The next specialized workstation may
be in the audio encoding area. A DA -88
or ADAT modular digital multitrack
machine could go here, along with au-
dio CD players and burners, DAT ma-
chines and MP3 players. The environ-
ment should have the same acoustic
properties as the traditional sound ed-
iting suite, including 5.1 surround
monitoring.

The artist's workstation is used to cre-
ate functional and aesthetic properties
for complex graphics and menus in in-
teractive DVD projects. The graphics
workstation should also include the ca-
pability to print out intricate presenta-
tion and storyboarding displays to
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maintain close communication with
clients. The importance of this client
communication climbs exponentially

encoding station's files for audio and
video content and the graphics station's
files for navigation menus, subtitles and

The process of DVD proofing, known as monkey

testing, subjects the original disk to every known

player format and viewer preference.

from video to DVD plans. With the in -
1- terlocking structure of some DVD

projects, single revisions may tend to
cascade into many more. Subtitling will
require massive file storage and access
capability in addition to that required
for graphics displays.

The authoring workstation is the plat-
form that puts it all together. This work-
station needs to have playback ability
from remote storage arrays and enough
processing power to do complex render-
ing in real or near real-time. The
authoring workstation will access the

other displays. It will also output the fin-
ished project directly to a routing sys-
tem or digital patch bay to feed the digi-
tal linear tape (DLT).

All of the peripheral equipment should
be router -connected to reduce down-
time from machine failures. If you ex-
pect to be producing more than 20 or
30 titles a year, the network model, with
its distributed workflow architecture,
will be needed.

Proofing
DVD proofing has become such an

involved process that new businesses
have evolved that do nothing but take
prototype DVDs and play them in a
wide, in-house assembly of different
consumer players. The process,
known as monkey testing, subjects
the original disk to every known
player format and viewer preference.
The proofing house then submits a
detailed report to the premastering
firm noting every problem with the
most serious listed first and the more
insignificant glitches noted in de-
scending priority.

Regardless of whether the network
or stand-alone model is used, careful
planning, continuous client commu-
nication and frequent proofing are es-
sential tasks in the DVD production
facility, and the plant must be so de-
signed and equipped. BE

Bennett Liles is a writer and TV production
engineer in the Atlanta area.
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'4. The master control room at Media
Nlost's origination facility in New
York monitors incoming and outgo-
ing feedfloand controls servers for
outgoireds. Photo5. courtesyA.F.
AssociaTit.' Photos by Melissa
Lowver, marketing manager of A.F.
Associates. MP

Media 'fist
new facility

for Russian -speaking viewers
BY STEVEN SABIN

Media Most International, a
subsidiary of Overseas Me-
dia, owns the only pri-

vately held Russian -language infor-
mation and television service. It is in-

dependent of the Russian government
and currently reaches approximately
1.5 million international viewers. N le-
dia Most (which in Russian means
"media bridge") has also entered the

film production business, and does
advertising and Internet -based infor-
mation projects. Through its affiliates,
it holds worldwide rights to the larg-
est Russian and Soviet movie library,
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9740 Irvine Blvd., CA 92618-1697
949-461-4986



If, group are among the largest pro-
ducers of TV serials and movies in Eu-
rope, and by far the largest in Russia.
Its affiliate, Teleatelier, provides profes-
sional television design, special com-
puter effects and graphics. The group's
other significant ventures include
Ostrov, a publishing house that pub-
lishes a business and politics weekly
magazine and runs a radio station.

In early 2001, amid international out-
cry, Russian government authorities
took over NTV (Media Most's televi-
sion interests in Russia) and liquidated
TV -6. NTV and TV -6 were both pri-
vately owned Russian television sta-
tions with news organizations that were
free from government influence.

To continue its quest for Russian free
speech, Media Most immediately estab-
lished a facility in a teleport in Cologne,
Germany. It then set out to build an
independent origination facility in the
United States. It chose New York City,
with its sizable Russian -speaking popu-
lation, for its base of operations.

From its rented facilities in New York,
Media Most produced one Russian -lan-
guage channel for cable and satellite dis-
tribution. It was able to sustain affilia-
tions with Russian program and news

consisting of more than
2500 titles. Film production

companies affiliated with the

(AFA), a firm that
designs and builds
broadcast facilities,
in the fall of 2001. It
also planned to
move to a more per-
manent location in
lower Manhattan
and upgrade its in-
frastructure from
analog to digital. To
help with this aspect,
Media Most con-
tacted an architec-
tural firm named

Media Most's central equipment room currently
houses 32 racks of equipment, with space for 36.

Group 3, which had experience with
technical projects.

One of the key technical decisions that
needed to be made up front was
whether to go with a 625 or 525 plant.
Its existing library consisted of approxi-
mately 5000 hours of PAL programming
on analog tape. Incoming feeds would
consist of four NTSC and four PAL
feeds, and outgoing would be a mix of
PAL and NTSC, depending on the tar-
get region. Factors like timecode incom-
patibility, costs and space precluded con-
sideration of a dual -standard infrastruc-
ture for this fast -track project (four
months from contract to air).

A technical committee comprised of
members of all three companies evalu-
ated the lower Manhattan location to de -

To continue its quest for Russian free speech,

Media Most set out to build an independent

origination facility in the United States.

producers, and received long -form en-
tertainment programming and news
clips from Russia. It also received a large
number of programs from western pro-
ducers that were voiced over in Russian.

A growing concern
The company sought to expand its

services to include live international
newscasts, movie channels and, even-
tually, original programs, as well as to
increase viewership. To achieve these
goals, it approached A.F. Associates

termine the square footage required to
support the new multichannel origina-
tion facility. AFA worked closely with
Group 3 in the technical space planning
of the two floors that would ultimately
house two studios, studio control, edit
rooms, central equipment, master con-
trol/NOC, ingest and a dub area.

As with most clients in particularly
budget -conscious times, Media Most
was looking for the most cost-effec-
tive yet technologically advanced
equipment possible. It knew it wanted

a facility that was digital, server -based
and automation supported, and it
would not compromise on any major
equipment decisions.

AFA designed and built the new facil-
ity, with 525-601 video and embedded
audio as the in-house standard. The de-
cision was made to go with a 525-601
plant in part because of the automation.
To secure local support it was deemed
best to go with an American automa-
tion company, and only a few have PAL
versions. Controlling related costs fur-
ther limited the available choices. NTSC
equipment was more readily available.
Video quality was still high, even after
double conversion (from PAL to NTSC
and back to PAL). These considerations,
along with time constraints, ultimately
drove the decision.

Creative engineering (especially in the
areas of the servers, routing and distri-
bution), along with straightforward in-
tegration and coordination with vendors,
helped ease the staff's learning curve on
the major pieces of equipment - serv-
ers, automation and electronic graphics.

Hardware and software
Following an evaluation and recom-

mendation by MA, Media Most chose
a proven Grass Valley Group (GVG) so-
lution that includes Profile XP servers,
a 128x128 Concerto router with an En-
core control system, Vibrint FeedClip
and NewsEdit. Fibre Channel provides
file transfers faster than real time be-
tween devices. The GVG solution mini-
mized development time and avoided
interoperability issues. The router was

46 broadcastengineering.com AUGUST 2002



Dolby Digital 5.1 surround sound perfectly completes DTV and HDTV broadcasts. For a small investment
in your audio, you get a big payoff: the same dynamic, all -encompassing, surround sound programming

your audience already experiences on DVDs, at the cinema, and from premium DBS and cable services.

Outfit your station now with the capability to transmit
Dolby Digital 5.1 surround sound-the final piece for your
DTV programs. For more information on our products and

technologies, including our Equipping for Surround Sound
brochure, please visit our website.

www.dolby.com/DTVaudio
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a key cost -saving factor
because it would also func-

tion as the on -air switcher. It was
also chosen for its reliability and

flexibility.
GVG NetCentral software was incor-

porated to provide Simple Network
Management Protocol (SNMP)-based
remote monitoring and diagnosis for
the GVG equipment, with a feature set
that includes Internet access schedule -
based notification and predictive -fail-
ure analysis.

Snell & Wilcox standard converters
convert the incoming NTSC and PAL
feeds to SDI as they receive them, and

Project team
Media Most International:
Sergey Shestakov, executive vice
president, U.S. Project
Julius Feinstein, director, Broad-
cast Operations and Engineering
Group 3:

James Shaughnessy
A.F. Associates:
Steven Sabin, senior project
manager
Dave Liptak, design engineer
David Wasserman, project leader

Equipment
list
Chyron Duet LE CG

Florical automation
GVG Profile XP servers
GVG Concerto router
GVG Encore system controller
GVG FeedClip

GVG NewsEdit
GVG NetCentral monitoring system
Leitch XPR-12x15 routing switchers
Leitch LGI-6801 logo generator
Leitch VES-6801 Prom Slide
Snell & Wilcox CVR-550 and
CVR45D standards converters
Snell & Wilcox signal distribution
equipment
Snell & Wilcox RollCall monitoring
system
Tektronix test and pulse equipment
Telestream ClipExpress
Videotek VTM quality control

OUIP/FNE LS KII/DPK,,MATICNS
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The floorplan of Media Most's Manhattan facility attests to its efficient use
of space and attention to ergonomics.

a GVG ingest server records them. The
ingest server can back up the on -air
cache via the Concerto router. Digital
broadcast -quality news clips from Mos-
cow are fed into the facility via IP us-
ing the Telestream ClipExpress, sup-
porting four live newscasts per day.
News clips are also received from the
Associated Press and CBS News via fi-
ber through AFA's sister company, Wa-
terfront Communications.

Leitch 12x1 switchers fed from source
distribution amplifiers serve as backups
in the event of a catastrophic failure in
any of the primary signal paths. A
Chyron Duet LE system feeds Russian

bility. The RollCall infrastructure man-
agement system provides status moni-
toring and control of the Snell & Wilcox
equipment, and can be easily and rap-
idly accessed from many points. Re-
mote access, as provided by GVG and
Snell & Wilcox, allows operation with
fewer staff members.

The master control room/NOC
monitors incoming and outgoing feeds
and controls servers for outgoing feeds.
The dub area converts legacy PAL ma-
terial to 525 SDI, which is then ingested
into GVG's Profile XP servers. The in-
gest area, with four ingest positions and
one quality control station, uses

One of the key technical decisions Media Most

needed to make up front was whether to go with a

625 or 525 plant

(Cyrillic) text to the Ross downstream
keyers for each program channel. There
is a Leitch logo generator for bugs and a
Leitch Prom Slide for stills.

All conversion and terminal equip-
ment came from Snell & Wilcox. The
Kudos Plus CVR550 standards con-
verter has SDI input capability and the
Kudos CVR45D has SDI output capa-

DVCPRO25 as the ingest format. On -
air playout is controlled by a Florical
automation system. The Florical system
also controls the servers, router and
Leitch logo generator.

Future plans
Media Most's programming depart-

ment compiles its program schedules
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Digital Audio
Within Your Reach

Finally an all -digital audio mixing system that is packed with features at a price that is right for the local

TV market and smaller network stations. Max Air includes 96 channels, an easy -to -operate control surface

and built-in redundancy. High quality modular digital and analog I/O allows the system to be customized

to each facility's exact requirements.

Before you choose your next digital console, take an on-line guided tour at www.euphonix.com/broadcast
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in a spreadsheet format Russian spreadsheet into English by commercials for corporations as well.

using the Russian language

crand fonts. For accuracy, Media
Most has a software engineer de-

veloping a program to cross-check
program schedules with its Russian -
language program database. The soft-
ware engineer is also developing a more
complex program to transliterate the

sound. From there, the software con - The facility is a classic example of a

Creative engineering helped ease
the staff's learning curve

on the major pieces of equipment.
verts the phonetic English text program

log into an ASCII file for im-
port into the Florical system.

Media Most is program-
ming driven, and some of its
future goals may be doing
live, regional cut -ins for
breaking news, as well as do-
ing the Russian voiceover
work in the New York facil-
ity. The company broadcasts
domestically produced com-
mercials featuring Russian -
oriented businesses, and it
hopes to expand its ad base
to include Russian -language

Media Most's ingest stations use Florical's
MediaTimer and MediaFiler.

successful collaboration between the
clientele, systems integrator, architect
and general contractor. This collabo-
ration allowed the company to meet
its budget and successfully launch
from its new facility in June of 2002.
Media Most currently produces eight
channels of programming (five origi-
nal content and three pass -through)
to Russian -speaking people in vari-
ous countries and major universities
worldwide. BE

Steven Sabin, a certified broadcast
network technologist, is a senior project
manager for A. F Associates.
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A Clearer Picture in an Ever -Changing World.

Higher quality. More c-ioices. Optimal reliability. Right where it's always been. At ADC. As the
industry leader in audio, video, and data connectivity, ADC has the innovative products and
demonstrated expertise to help you keep pace and remain flexible in the ever-changing
broadcast marketplace.

Your customers demand crystal-clear signal quality. We help you deliver it We are committed
to designing future -proof patching and connectivity solutions with unmatched reliability. And
we control every step in the manufacturing process to ensure your signal quality remains clear
and true. Isn't it good to have connections you can rely on? Contact: 1.800.227.6143 ext. 425,
or visit www.adc.com/broadcast.
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THE PROFESSION4L'S CHOICE

Core Digital Selects Ikegami Cameras
For First Ever HD601 Hybrid Truck.

Eleven Ikegami HDK-790E And HDK-79E Cameras Specified
For Groundbreaking Mobile Production Unit.

rrEMPE, AZ: As the world's
only mobile unit capable of
simultaneous ...14D. and 601

regards not only to picture quality,
but the technical functions ani
ability to h.tullp 1,th 1-11-1 anti Crl"

pictures from the camera head
without signal degradation, up to

Ann fi neino etandarti 1 /1 -inch

signal production, the new HD601
hybrid from Core Digital is setting a
new standard in truck versatility. To
ensure that only the most advanced
images are broadcast from HD601,
Core Digital specified the camera
representing the next generation in
digital processing, the Ikegami
HDK-790E/79E.

"Our philosophy is always to look
into the future and try and be there
first," says Larry
Meyers, Chairman
of the Board of
Core Digital/SWTV.
"Our new HD601
truck is the solution
that offers the best
quality possible in
both HD and SD,
with minimum
impact on the still -
prevailing SD
format. We felt that
the Ikegami
HDK-790E/79E
was superior to all
other cameras, in

Core Digital is equipping HD601
with eleven of the fully digital
HDK-790E/79E cameras from
Ikegami, featuring 2.2 million pixel
2/3 -inch FIT CCDs, 12bit A/D
conversion; 38 -bit internal digital
processing circuits, and multi -
standard simultaneous broadcasting.
A newly developed TFC/TFH-790
Fiber to Triax Converter "Mongoose"
System can transmit high -quality

triax cable. Equipped with the
Ikegami SE -79D System Expander,
SWTV's camera can be converted
from full studio application to full
portability in one minute.

"The flexibility of the new
Ikegami System Expander is
probably the best I've ever seen,"
Meyers says. "In entertainment we
use a lot of hand-helds, while in
sports we need hard cameras.

With the Ikegami
HDK-790E/79E,
we can go back and
forth very easily.'"

Lam tlele (11,11'111)dt) (I
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With over 100
Ikegami cameras
already in house at
Core Digital and
SWTV, Meyers
already knows the
high level of service
that he can expect.
"Ikegami's customer
service and support

Continued on Page 7



Jefferson Pilot Sports Adds Eight
Ikegami HK -388W Cameras.

Full Digital Camera Upgrade For
Mobile Production Unit 4,

CHARLOTTE, NC: Jefferson
Pilot Sports, a leader in
entertainment and sports

production in the Southeast, has
upgraded their flagship Unit 4
truck with the addition of eight
new Ikegami HK -388W cameras.
The purchase of the industry -
leading switchable SDTV studio
HK -388W and portable
HK-388PW cameras extends a JP
Sports commitment to Ikegami
excellence that has continued
uninterrupted for three decades.

The new Ikegami cameras will be
key in helping JP Sports to provide
superior coverage of the popular
ACC and SEC athletic conferences,
and stand out in the highly
competitive mobile production
market. "There's no better quality
camera than Ikegami to compete
with," says Powell Kidd, VP and

Technical Manager of Jefferson -
Pilot Communications. "I don't
know what else I could buy that
could give me an edge like
Ikegami does."

A combination of the Ikegami
388W's instant 4:3/16:9
switchability and newly developed
640,000 pixel 2/3 -inch FIT CCDs
gives JP Sports a powerful, flexible
way to capture any event.
Additionally, a 10MHz ultra-
wideband component triax system
delivers high -resolution pictures,
even at long cable lengths. The
extensive use of digital circuits in
the Ikegami 388W consistently
achieves top image quality in an
easy to use system.

The purchase was made through
Technical Video Systems in
Winston-Salem, NC. "JP Sports

JEFFERSON PILO

pa' ' tte NCr

J

From left to right: Powell Kidd, Charles Moye and Mark Riley, with lkegami's
HK -388W Camera at Jefferson Pilot Sports Mobile Production Unit 4.
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commitment to quality is well-
known, and this is their third round
of Ikegami cameras," notes Jim
Holladay, President of TVS. "Their

"There's no better quality
camera than Ikegami to

compete with. I don't know
what else I could buy that
could give me an edge like

Ikegami does."

-Powell Kidd, VP and Technical
Manager of

Jefferson Pilot Communications.

new Ikegami 388Ws and 388PWs
make their SD format Unit 4 the
very best it can be."

Working through a fast -paced
schedule, JP Sports has also come
to rely on Ikegami durability and
support. "We take Ikegami cameras
out of the box and they go right to
work," Kidd says. "In addition,
I've always had very good service
from Ikegami."

Outfitted with their new set of high
performance Ikegami 388W
cameras, JP Sports looks forward
to meeting the tough standards of
their customers. "All of our clients
require extremely high picture
quality, and Ikegami looks better
than anyone else," says Powell
Kidd. "With it's switchability, high
resolution and superior imagery,
the Ikegami 388W was clearly the
right choice for JP Sports."

The Ikegami Image



Ikegami Expands Selection Of
Advanced Technology.

Breakthrough Cameras, Monitors, Switchers And
Accessories Keep Ikegami In The Lead.

MAYWOOD, NJ: Ikegami
has redefined broadcast
technology once again

with the introduction of several
highly advanced new systems for
digital television production. The
debut of the Ikegami TDP-370H
HDTV Portable Switcher,
HDK-79E(IT) camera, HDL-20
ultra -compact 2 -chip color camera,
HL -60W camera, and HTLM-600D
6" HDTV LCD monitor are just a
few of the latest additions to the
industry -leading Ikegami line of
digital television products.

"We are showing the largest, most
highly developed line of digital HD
and SD products in Ikegami history
this year," says Alan Keil, VP and
Director of Engineering for Ikegami.
"Our deep experience in the
broadcast market has allowed us to
make our latest cameras, switchers,
monitors and accessories the leading
choice throughout the industry."

TDP-370H HDTV
Portable Switcher
The TDP-370H
is a compact
design with
features that
significantly
raise the bar for HL -60W
HD field production
performance. With two ME buses
and multi -standard operation in
1080i, 1080/24p, 720p, and 1035i,
the TDP-370H is the most flexible
HD switcher yet from Ikegami.
Optional chroma key and DVE
also significantly increase the
possibilities. With two built-in

keyers and up to 16 inputs and 6
output buses available in a compact
and self-contained 4RU unit,
the Ikegami TDP-370H
makes advanced
HD production
in trucks and
small studios
a reality.

HDK-79E
HDK-79E(IT)
Ikegami's flagship
line of HDK cameras is more
accessible than ever with the
addition of the HDK-79E(IT) 2/3"
2,200,000 pixel CCD portable
camera for HDTV . Ikegami's
newly developed IT (Interline
Transfer) chip delivers a very high
level of performance at a lower cost
than Ikegami FIT -equipped
cameras. Designed from the ground
up for DTV, the HDK-79E(IT) can
provide simultaneous HDTV and
SDTV signals, and includes such

features as six -axis
+ two -axis
color
corrector,
enhanced
digital DTL,
and Super
KNEE.

HDL-20
Following in the footsteps of

the popular HDL-10 ultra -compact
HD CCD camera, Ikegami has
doubled the performance with the
introduction of the HDL-20 2 -chip
camera. Featuring two 2/3",
2,200,000 pixel CCD image
sensors, achieving unparalleled
performance in a small -body design.

the full -digital HDL-20 offers
significant performance gains with

only a small size
increase. For

microscope
applications,
specialized
videography,
sports

coverage,
factory

automation,
surveillance and a wide variety of
POV uses, the HDL-20 offers the
ultimate in color fidelity, digital
stability and ease of operation for
specialized situations.

HTLM-600D
Ikegami's reputation as a world
leader in video monitors continues
to grow with the HTLM-600D 6"
HDTV LCD monitor. This multi -
standard 16:9 monitor accepts
digital inputs, and works in
1080/60i and 1080/24p(sF). Ideal
for use in the field in conjunction
with a camcorder, the HTLM-600D
gives producers the opportunity to
make highly accurate judgments on
image quality.

HL -60W
This lower -cost, switchable
16::9/4:3 camera features a 520,000
pixel AIT CCD and uses Ikegami's
latest ASIC with 0.18 micron
design, featuring 38 -bit internal
processing, 65 dB signal-to-noise
ratio and 750 TVL resolution. This
camera can be integrated with the
high end triax systems from
Ikegami, and has optional servo
filter wheel control.



HDTV Cameras

HDK-790E
High Definition Studio/Field CCD Camera System
 Full Digital Processing with Next Generation ASICs

12 bit A/D Conversion
 Both HDTV and SDTV Output Signals

1080i and 480i Interlace Output Standard, Progressive
(480p/720p) Output Available as an Option.

 Component Serial Digital Transmission with
Optical Fiber Cable

HDK-720 & HDK-720P
High Definition Studio/Field CCD Camera System

Full Digital Processing with New Generation ASICs.
12 bit A/D Conversion

 FIT 2/3" native 720p CCD X 3
 720p, 480p, and 480i Output (including option)
 Component Serial Digital Transmission with

Optical Fiber Cable

TFH-790 & TFC-790
Fiber/Triax Converter System
 Enables use of triax for HDTV camera cable
 Maximum transmission distance: 1,000 m (3,300 ft)

using I/2 -inch diameter triax cable
 Power for converters supplied from the CCU -790

HDL-V90
One-piece DVCPRO HD Camera/Recorder
 Recording Format: 1/4" DVCPRO HD
 Employs Next Generation ASICs

12bit AID Conversion
 DSP Camera and Digital Recorder
 Skin, Slim and Diagonal Detail
 HD SDI Output from Camera Head

HDK-79NA
Extended Optics HD Camera
 Optical Block Separate from the camera head
 Employs three 2/3" 2.2 million pixel CCDs

Full Digital Processing with 12 -bit A/D
 Fiber Camera Cable extension to CCU -790 (option)

HDK-79E
High Definition Portable CCD Camera System
 Companion to the HDK-790E Studio/Field Camera or

Stand-alone Unit
 Full Digital Processing with New Generation ASICs
 12 bit A/D Conversion
 Both HDTV and SDTV Output Signals

1080i and 480i Interlace Output Standard, Progressive
(480p/720p) Output Available as an Option

SE -79D
System Expander
 Enables use of 7" VF and full studio lenses with HDK-79E
 VF DTL and VF Box Generator Control
 Utility Outlet for Prompter
 Very easy to remove and install portable camera

HDL-40
Compact One -Piece Type High Definition Camera

Full Digital Processing with next generation ASIC
 Compact, lightweight One -Piece type camera
 HD SDI output
 Various Digital Function such as Wideband DTL

HDL-20
Ultra Compact High Definition Camera
 Full Digital Processing with HD SDI Output
 Employs two 2/3" 2.2 million pixel CCDs
 Lightweight cable connection to compact digital CCU
 C -mount Lens interface

HDL-10
Ultra Compact High Definition Camera
 Light -weight Multicore Cable Connection to Digital CCU
 Remote Control Available with RM-I I (Option)
 Employs C Mount Lenses
 Superb Color Reproduction
 Ultra Compact Camera and Compact CCU

SDTV Cameras

HK -388 & HK -388W
Ultra-wideband Studio/Held Digital CCD Camera System
 Ultra-wideband Component Triax System (I0MHz)

with Base Station
 Employs New Generation ASIC for Ultra -high Density CCDs
 Analog and Serial Digital Component Outputs
 Skin, Slim and Diagonal Detail
 2 types of 4:3 Fixed Version (HK -388, HK -388H)

16:9/4:3 Switchable Version (HK -388W)

HK -387W & HK-387PW
Ultra-wideband Studio/Field Digital CCD Camera System
 Ultra-wideband Component Triax System (I0MHz) with

Base Station
 Employs New Generation ASIC for Ultra -high Density CCDs
 Analog and Serial Digital Component Outputs
 Skin, Slim and Diagonal Detail
 16:9/4:3 Switchable / Both Studio (HK -387W) and

Portable Companion (HK-387PW) Versions Available

ILL -45A & HL-45AW
3 CCD Broadcast Quality Portable Digital Camera
 12 bit A/D conversion
 Operating Status Stored in a Memory card (SmartMedia)
 Docks with Popular On -board Recorders
 Connects with New Triax System (TA/BS/OCP-45)
 SDI (Dl) Output and Q -TV Available with BS -45 (Option)
 4:3 Fixed Version (HL -45A)

16:9/4:3 Switchable Version (HL-45AW)

HL-V79W & HL-V75W
One-piece DVCPRO Camera/Recorder
 Employs New Generation ASIC
 Recording Format: 1/4" DVCPRO50 (4:2:2)
 DSP Camera and Digital Recorder
 Skin, Slim and Diagonal Detail
 16:9/4:3 Switchable

71!
HL-59WNA
Digital Portable Camera
 Optical Block Separates from Camera Body
 New Generation ASIC Reduces Power Consumption
 Skin, Slim and Diagonal Detail

Extended Range CVSS (Continuously Variable -Speed
Shutter)

 520,000 pixel 2/3" 16:9 IT CCDs/Switchable to 4:3

HK -388P & HK-388PW
Ultra-wideband Digital Portable CCD Camera System
 Ultra-wideband Component Triax System (I0MHz)

with Base Station
 Companion to the HK -388/388W Studio/Field Camera or

Stand-alone Unit
 Employs New Generation ASIC for Ultra -High Density CCDs
 2 Types of 4:3 Fixed Version (H1088P, HK-388PH)

16:9/4:3 Switchable Version (HK-388PW)

HL -60W
Top -end full Digital Processing Portable Camera
 Full Digital Processing with next generation ASIC

12 bit AID conversion
 Employs newly developed 2/3" AIT CCDs
 Connects with various extension systems

16:9/4:3 Switchable

HC -400 & HC -400W
3 CCD Professional Digital Camera
 Employs New Generation ASIC
 Skin, Soft and Diagonal Detail
 Docks with Popular On -board Recorders
 Optional Remote Control and Multicore Cable

Camera Control Unit
 4:3 Fixed Version (HC -400)

16:9/4:3 Switchable Version (HC -400W)

HL-DV7W & HL-DV5
One-piece DVCAM Camera/Recorder
 Recording Format: 1/4" DVCAM
 DSP Camera and Digital Recorder
 Equipped with DV (i.LINK) Terminal
 Max. Recording Time: 184minutes (with L cassette)

16:9/4:3 Switchable Version (HL-DV7W)
 4:3 Fixed Version (HL-DV5)

SKC-410 & HC -250
3 CCD Compact Multi Purpose Cameras
 Broadcast Quality Digital Processing Circuits
 Compact One-piece type cameras
 2/3" CCD version is SKC-410

1/2" CCD version is HC -250



Switchers/Converters

mamas= ihi

TDP-370H
Portable Digital Switcher
 Compact one-piece design (4U height,

can be rack mounted)
16 -input, 2 M/E, 6 -output
Multi standard: I 080i/60i, I 080/24p, 720/60p
Built-in DVE and Chroma Keyer available (option)

HVC-555
Broadcast Up -Converter
 Converts SDTV (NTSC) into HDTV
 Compact Design with Low Power Consumption

Built-in Digital Enhancement
1080i or 1015i output,. Standard

HVC-680
Broadcast Down -Converter
 Converts HI 'TV inn NTSC
 Compact Design wth Low Power Consumption

Built-in Digial Enhancement
1080i or 1035i Input and 480i Output

HDTV & SDTV Monitors

%1 50 Series
HDTV/SDTV Multi Format Color Monitms
 20", 15 & 10" Models
 900 TVL (HTM-2050R), 750 TVL (HTM- I 551DR/1550CS),

500 TVL (HTM-I 050R) H. Resolution (at HE:TV)
 BFS (Beam Feed -back System) and 3 Line Comb Filter
 HD/SD Analog (RGB/Y. Pa, P.) Input Standar4,

HD/SD SDI Input Available as an Option

HTM 1700R
HDTV/SDTV Multi -Format Color Monito-

19" rack mountable
 NTSC/PAL, HDTV/SDTV multi -format compatibility
 Selectable 4:3/16:9 aspect ratio
 800 TVL horizontal resolution
 Natural Flat -Screen
 BPS (Beam Feed -back System)

TM 80/90 Series
High Quality Broadcast Color Monitors
 20" & 14" Models
 900 TVL (TM20-90RH), 700 TVL (TM14/20-1012H)
 BFS (Beam Feed -back System) and 3 Line ('orb Filter

SD SDI (DI or D2/D3) Input as an Option
 Plug-in Modular Construction for Optional Mooules
 A Variety of Remote Control Facilities Available (Option)

10bit Digital Controlled

TM 17 Series
High Performance Color Monitors

20", 14" & 10" Models
 600 TVL (TM I4/20-17RA), 450 TVL (TM I 0.17RA)
 BFS (Beam Feed -back System) and Comb Filte-
 SD SDI (DI or D2/D3) Input as a Option
 NTSC/PAL Automatic Mode Selection
 Screen Aspect Ratio of 4:3 or 16:9 Switchable

TM9-1 & TM9-ID
9" Broadcast Color Video Monitor
 300 TVL H. Resolution
 NTSC/PAL Compatible

16:9/4:3 Aspect Ratio
 AC/DC Operation

TM6-1BRM3
Triple Rackmounted 6" Color Monitor
 200 WI_ H. Resolution
 Dual Video Input
 AC/DC Powering

DNS -21W & DNS -201W
Editcam 2 One-piece Disk Camera Recorder
 No More Digitizing into Avid Non -Linear Editing Systems
 Digital Disk Recording Format - Ikegami/Avid
 Employs New, Compact Removable Hard Disk (FieldPak2) as Recording Media

 External Video Input & Video Playback from Camera/Recorder

Editnm Technology

HVC-65
Compact Down -Converter
 Converts HDTV Signals into SDTV
 HD SDI Signal Input
 DI or D2 Signal Output

HP101-9050
9-incni HDTV Monochrome Monitor
 HP.1-9050 is provided with an SDI input

16:6/4:3 scan function
19--nch rack mountable

 Swiching power supply circuitry provides a wider range
of pwer supply voltages

 Ham porch clamping assures consistent stability for the
vidci black level

HTLM-600D
6" HDTV LCD Portable Monitor
 750 TVL H. Resolution
 Light -weight ( 1 .75kgs) and Outstanding mobility

19" 2ackmountable
 Various signal formats are acceptable directly 1080i/60i,

108C/59.94i, 1080/50i, I 080/24PsF
 HD iDI Input available
 9 (Nine) Areas Markers can be displayed

V-R8!P
Dual 19" LCD Monitor
 Rack_mountable unit with two 7.9" active matrix LCD panels
 1440x 234 pixels with a brightness of 300 candle luminance
 Dual nputs with loop through capability, and auto recognition

for l'iSC or PAI.
 Indepndent 3 color tally system is provided for each panel
 Choo.e from more than 30 different types of LCD monitors

available at www.ikegami.com

PM9050 & PM1430A /2
9" Monochrome Monitor (PM9050)
 800T'L H. Resolution

19" Rackmountable
 4:3/It9 Mode Selection
 DI !flout Available (Option)
14" Monochrome Monitor (PM1430A/2)
 HOOP". II. Resolution

19" R _ckmountable

 4:3/169 Mode Selection

PM -K5 & PM -K9
Cost Effective 5" Monochrome Monitor (PM -1(5i
 700 T'L H. Resolution
 Triple 4ackmountable
Cost Elective 9" Monochrome Monitor (PM -K9)
 700 Tn. H. Resolution
 Dual Toackmountable

PM404
Quadruple Rackmounted 4" Monochrome Monitor
 500 .11.1.11. Resolution

19" Rirkmountable

DNR-20
Dockable Disk Recorder

No more Digitizng into Avid Non-linear Editing Systems

 Two interface connections available; 79pin (11L-59/60)and 501in (1-1-45A/FIC-400)

Supports several :ompressions including AVR, JFIF, CV or IN X

DNE-11
Porable Non-linear Disk Recorder with Editing
 Compact Non-linear Editing Machine

FIrgh Picture Quality Online Recording Mode
(//o/R-75/70BH) and Long Time Recording Mode
(Ao/R-3S/4S/6S) Switchable

The IkEgami Image-(5



Ikegami DNS -201W Editcam
Goes Outdoors.

Outdoor Adventure Series Producer
Captures "Best Video Of My Career."

MAYWOOD, NJ: As the
producer/host of the
largest syndicated

outdoor -adventure TV series in the
nation, "The Outdoorsman With
Buck McNeely," I find myself in
some exotic and remote corners of
the globe, shooting under some of
the most demanding conditions.

Whether I'm on a one -day fishing
trip in my home state of Missouri
or on a two-week safari in the
African bush, the choice of gear I
depend on is critical.

The camera section of the Ikegami
DNS -201 Editcam utilizes three
520,000 pixel IT CCDs. The
camera can be quickly switched to
shoot in either 4:3 or 16:9 aspect
ratios through the viewfinder
menu. For low -light shooting, the
DNS -201W offers a variety of gain
settings that range between -3 dB
to +48 dB. The DNS -201 takes
advantage of virtually all the same
digital signal processing that is
found throughout Ikegami's HL
line of cameras.

The Editcam records on a drive
called a FieldPak. It represents the
camcorders recorder section that
fits in a shirt pocket and weighs
about eight ounces.

Ikegami offers FieldPaks in two
capacities: 20 GB and 40 GB. At
DV25 quality, these translate into
1.5- and 3 -hour record times,
respectively. The DNS -201 can
record in one of seven compression
levels. They include AVR-70BH,

AVR-75, DV25, DV50, JFIF 3:1
and JFIF 10:1.

When working with an Avid
system, the thumbnails
that represent
the clips
appear within
seconds after
the FieldPak
is mounted
to the system.
In most cases,
you edit directly
from the portable
drive with no transfer or digitizing.

DNS -201W

Apart from the door mechanism
where the hard drive slides into the
camcorder, the unit has no other
moving parts. That's a big upside to
this technology - there is no worry
about heads clogging or belts
breaking in places where the nearest
service shop is a plane ride away.

"With the Ikegami Editcam,
I shot the best video of my

career."

-Buck McNeely

Making the transition to tapeless
acquisition does require a small
shift in thinking, but the process of
getting images is really no different
than any other camcorder.

In theory, if we ever had a recorder
problem, we would just pop in
another FieldPak. There's not even
a dew light on this camera and we

The Ikegami Image

had it working in humidity levels
that would knot up videotape.

The Ikegami Editcam has a unique
feature: a special type of

record mode called
"Retro Loop." This
feature actually lets us

capture events
AFTER they
happened. In
this mode, the
camera writes
a "buffer" of

time to the disk
that's constantly updated. We left the
buffer set to 30 seconds.

The Editcam can sit in this mode
for hours, waiting for a fish to
strike. When the fish takes the bait,
we hit the record button and can
begin recording 30 seconds prior to
that point!

In terms of overall quality and
usability, the Ikegami DNS -201 has
the features and capabilities of any
modern, professional three-CCD
camcorder. The difference between
the Editcam and a traditional
videotape camcorder lies with the
Editcam's hard disk recording.
With the Ikegami Editcam, I shot
the best video of my career.

Buck McNeely is founder of
Outdoorsman International and the
producer/host of "The Outdoorsman"
TV series. It airs on more than 200
TV stations nationwide in
syndication and is in its 17th year
of production. Buck can be reached
at twolf@ldd.net.



Ikegami TDP-360 Digital Portable
Switcher At Clark Media.

From Cameras, To Monitors, And Now Switchers,
Ikegami Puts More Into Every Product.

BETHLEHEM, PA: Clark
Media, located in
Bethlehem, PA, has been

providing high technology
equipment and services to
producers, corporate and broadcast
clients since 1985. We have a
reputation for having the newest
and best production equipment
available. Our industry is very
competitive and our advantage
is that we provide equipment
solutions and engineering
services that help our clients
solve their unique requirements

Our Ikegami TDP-360 switcher
is used in a custom built HiDef
fly -pack that uses six Ikegami
HDK-79D HDTV cameras for
the on -location production of
HD programming. Our major
requirement was to find a
switcher that was extremely
compact and could hold up to
the rigors of location
production. We liked the one piece
construction of the TDP-360,
which is a unique advantage of this
product. There are many small
production switchers made for
regular video, but the other HD
switchers were very large and
bulky. Most of our productions are

in the field, and although we have
custom cases for everything, the
equipment we choose must be
extremely solid and reliable.

We knew immediately that the
TDP-360 would be great for our
location department. We own over

switcher. We have used the
switcher on many shoots and it's
bulletproof: compact, reliable, and
very easy to operate.

Everyone knows that the quality of
Ikegami gear is outstanding.
Ikegami has been very responsive

to our suggestions over the last
few years -- our salesperson had
previously worked in the rental
industry in New York and really
understands our business.

Gary C. Snyder chose lkegami's
TDP-360 Switcher for Clark Media.

thirty Ikegami SDTV cameras in
our rental facility, and we have
come to depend on the outstanding
picture quality of the Ikegami
cameras. Our experience with
other Ikegami products made us
very confident of the design and
construction of the TDP-360

As far as service, Ikegami has
been the easiest company to work
with. Our switcher has performed
perfectly and has not needed any
service, but we know that if we
have an emergency they'll do
everything to get us back on the
air. I've already driven a camera
to them and they had a technician
waiting; this type of support is
extremely valuable, especially
with HiDef gear.

What makes this job fun is that we
get to play with the newest toys --
and we're really excited to see what
Ikegami has up their sleeve next!

By Gary C. Snyder,
President/Engineer of Clark Media

Core Digital Selects Ikegami...
Continued from Page 1

is just fantastic," says Meyers. "We
get loaner equipment when we need
it, and a quick turnaround on
repairs. Their tremendous
engineering support for live shows,

such as when we covered the
Academy Awards for KABC,
ensures that their cameras always
look great."

As Core Digital drives the future of
mobile production with HD601, it
helps to have Ikegami on board.

"You have to have a known
quantity like Ikegami," Larry
Meyers concludes. "When you're
developing a new concept like
HD601, you need the support of
every last manufacturer. Ikegami
gives us everything we need to
break new ground."



Ikegami Combines Great Technology With
Industry -Leading Service And Support.

Long Known As The Technology Leader, Ikegami Is Also
Number One In Customer Service And Support.

MAYWOOD, NJ: Ikegami,
long known as the
leading manufacturer of

cameras and monitors, has earned a
reputation for technological
excellence that is rivaled only by
their exceptional customer support.
It's no secret that many camera,
monitor and now switcher buyers,
choose Ikegami not only for state
of the art technology, but for
service that's second to none.

The Ikegami customer support
commitment has made a big
difference to The Image Group,
NYC, which uses 27 Ikegami

Doug Joseph, VP of Engineering for
Lifetime Television, with an Ikegami
HL -59 camera.

cameras to shoot the action
throughout nine highly active
studios. "I consider Ikegami to be
excellent when it comes to customer
service," says John T. Chow,

Director of Engineering for The
Image Group. "Ikegami is much
more personable, because they're
not a huge company like a lot of the
others. Their cameras are extremely
reliable, but if I'm in a jam, they'll
deliver what I need immediately.
Ikegami is specialized, they've been
able to service me very well, and
that's why I think they're a leader in
the camera business."

Lifetime Television depends upon
Ikegami monitors for their critical
monitoring of Post Production,
Studio and On Air feeds. In
addition, Lifetime Studios uses
Ikegami cameras exclusively in all
of their studios in Astoria, NY.
"We're in the industry for the long
run, and we need vendors like
Ikegami that will support us year in
and out for many decades" says
Doug Joseph, VP of Engineering
for Lifetime Television. "I refer to
Ikegami as a 'silent partner'
because they're always there when
you need them, supporting us in a
very friendly and efficient way."

For mobile production companies
such as F&F Productions in St.
Petersburg, FL, great customer
service provides an essential
lifeline. "Ikegami's field support has
always been very good, and that's
one of the reasons we've stayed

with them," says Bill McKechney,
General Manager at F&F
Productions. "Remote trucks don't
sit still, so you're often confronted
with problems you don't have in
the studio -- when we lose a board
it's very difficult to troubleshoot. If

"We're in the industry for the
long run, and we need

vendors like Ikegami that will
support us year in and out for

many decades."

-Doug Joseph, VP of Engineering
for Lifetime Television

that should happen, we're always
able to call Ikegami and get a
board exchanged immediately, so
we can keep working."

When it comes to doing a complete
job for customers like the full
service media company Lyon Video
in Columbus, OH, Ikegami has got
everything covered. "When Lyon
Video looks at customer service we
evaluate three things," says Bob
Lyon, President of Lyon Video.
"First is the information provided
prior to the sale, next is giving us
exactly what we bought, and third is
maintenance, repair and service in
the field or over the phone. Ikegami
is the best at all three."

For More Information on lkegami's Products,
Contact Your Regional Sales Office or the Ikegami Dealer Nearest You.

Iltegami
Ikegami Electronics (U.S.A.), Inc. 37 Brook Avenue, Maywood, NJ 07607 East Coast: (201) 368-9171

West Coast: (310) 297-1900 Southeast: (954) 735-2203 Southwest: (972) 869-2363 Midwest: (630) 834-9774

Website @ http://www.ikegami.com
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Just what is
my signal strength?
BY DON MARKLEY

It seems that everyone wants to
know what the received signal
strength is for their station. The

_ manager and sales department want a
nice neat map of coverage to use in

di their sales pitches. They also want

Z population and household numbers

C7
to convince clients just how they can
reach buyers economically. The FCC

Cn wants coverage contours or areas to
w make sure that the station is meeting
O their requirements. Some non -view-

ers want the signal strength so they can
bypass over -the -air reception and use
their satellite service. The engineering
department is concerned about
whether the antenna is doing what
they want, and the owner simply
wants a map they can feel warm and
fuzzy about.

The problem is deciding just how to
determine the signal strength either at
a particular point or over the total ser-
vice area. Making that determination
is difficult at best, whether one uses cal-
culation schemes or measurements. It
is always an education for an engineer

2
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when taking a field strength meter out
for the first time. It is amazing, espe-
cially at UHF, to see the variation in
the signal strength when the test an-
tenna is moved even a few feet. That
is why the Commission has defined a
method to be used in measuring field
strengths. It involves moving the an-
tenna over a distance while recording

dipole needs to be extended to the
proper length for the frequency in-
volved and raised to the proper height.
Then the indicated field strengths must
be adjusted by a correction factor that
should have accompanied the meter
and antenna system from the factory.
When the meter is recalibrated periodi-
cally, such calibration should be done

It is always an education for an engineer
when taking a field strength meter

out for the first time.
the measured values, then determin-
ing the mean of those values to come
up with a reasonable final value (See
Section 73.686).

To be at all meaningful, field measure-
ments must use a calibrated field in-
tensity meter together with a cali-
brated antenna system. The antenna
system would normally consist of a di-
pole and a connecting cable that has
been checked for attenuation across
the band. To do the measurements the

If they could only have one medium, many would pick Internet

Children 8-17 Boys 8-17

38%

Girls 8-17

Internet 33% 28%

Television 26% 34% 17%

Telephone 21% 12% 31%

Radio 15% 12% 17%

Magazine 4% 2%

Newspaper 1% 1%

SOURCE: Knowledge Networks/Statistical Research www.statisticalresearch.corn

with the antenna and cable to be used
for measurements. If this sounds like a
lot of trouble, it is. Measurements must
be done right if they are to be more
useful than walking around with a por-
table TV set and a coat hanger antenna.

The gist of the measurement prob-
lem is that it is best done by someone
with the proper experience and equip-
ment. There are several firms that pro-
vide such service. These firms have
vans equipped with the extendable an-
tennas, meters, recording equipment
and the support electronics needed.
Unless an individual station contem-
plates doing a lot of measurements for
some reason, the use of a measurement
service is probably a good investment.

However, measurements are not the
norm for determining coverage for a TV
station. In fact, the Commission has nar-
rowly defined those times when they will
even consider measurements. The usual
method is by calculations using one of
several propagation models. The most
common method in the past used the
published FCC charts known as the
F(50,50) and F(50,10) curves. There are
three sets of those curves to be used for
low -band VHF, high -band VHF and
UHF frequencies. The curves are based
on a statistical analysis of thousands of
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field strength measurements done in
the fifties. Roughly, the curves were in-
tended to allow the determination of
predicted field strength for any radi-
ated power at any distance for 50 per-
cent of the locations at that distance
at either 50 percent or 10 percent of
the time.

must remember that its use was the best
thing available for many years. The
more accurate propagation methods
that are now in vogue all require a sig-
nificant amount of number crunching.
That is relatively easy to do with the fast
and inexpensive microprocessors
available today. However, one didn't

Now that everyone has reasonable computers

available, propagation studies can be done by

more rigorous methods.

There are several limitations that af-
fect the use of these curves. For instance,
the height of the antenna is considered
to be determined from an average ter-
rain calculation. This becomes a prob-
lem when atypical terrain is involved. In
that case, actual coverage may differ sub-
stantially from predicted coverage.

The use of the F(50,50) or F(50,10)
curves has some problems, but one

want to even think about such calcula-
tions 30 years ago. It would have meant
spending weeks (at least) with slide
rules, math tables, adding machines
and so forth, not to mention days and
days pulling elevations off topographic
maps. It used to take one full day to get
eight radials from topographic maps,
plot the elevations and determine the
average -a process that is now done in

milliseconds. The FCC curves allowed
a reasonable calculation of field
strength that could be done simply with
the calculation techniques that were
readily available. The method could
even be almost understood by attor-
neys, making its acceptance at the Com-
mission a fact.

Now that everyone has reasonable
computers available, propagation stud-
ies can be done by more rigorous meth-
ods. The biggest example is the alloca-
tion and interference studies that have
been done by the Commission for digi-
tal television. Those studies are based
on what is commonly known as the
Longley-Rice Propagation Model or
Tech. Note 101. The entire publication
is not really a note, but a nice -sized
book. You can find this, along with a
lot of subsequent and related studies,
through the Department of Commerce
Web site at www.Commerce.gov.

But, be forewarned before you dig

0 0
suitable for all makes
of ENG cameras up
to 33 lin

grab -and -go
padded handle

patented leg
lock system
incorporating A.R.T.,
Advanced Release
Technology.
See it to believe
the 4 second
set-up speed

multi -surface
sum foot system -
spikes and feet

ner
Professional Video Tripod

universal bowl mount,
accepts any type of
100 or 75 mm head

\
ultra -light carbon fiber

no protruding knobs
---- closed is locked

automatic spreader at
set-up plus easy action
adjustment

beep, beep.
565 East Crescent Ave, Ramsey, NJ 07446

Tel: (20 I )8 I 8-9500 Fax: (20 I )8 I 8-9 I 77

www.bogenphoto.com
bogey
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Potomac Instruments' FSDAQ-DT system is focused on
the DTV broadcaster's need to accumulate a large
amount of field strength data to determine a
station's coverage. It was designed to be used to
collect data while traveling at highway speeds.
Photo courtesy Potomac Instruments.

into its pages - the implementation of
the method on a computer is a mas-
sive undertaking. You not only need
to write the code for using the method,

you will need a com-
plete terrain eleva-
tion database.
The FCC has its

own program written
in Fortran. Several
firms have been run-
ning that program on
a machine such as a
Sun workstation with
results that essentially
duplicate the FCC's
calculations. Both
EDX and V -Soft En-
gineering have devel-
oped programs for
PCs. Of the two, the
V -Soft programs are,
in the author's opin-
ion, more user-

friendly. In addition, V -Soft has an in-
house computer running the FCC's
program that is available to online us-
ers for a reasonable fee.

Be warned, none of these programs
are inexpensive. To do your own stud-
ies you will need to purchase the basic
software program, a terrain elevation
database giving elevations at 3" inter-
vals, and a usable copy of the FCC da-
tabase if interference studies are de-
sired. Obviously, that database will
have to be updated regularly, which
can be done commercially. It is pos-
sible to download the database directly
from the FCC. However, it is relational
in nature and utilizes many different
sets of data. Unless you are a very well -
qualified programmer, don't mess
with it - just buy it in the format you
need. All of this will set you back
enough that it probably won't fit on
your Visa card, especially at holiday
time. You can obtain the
Commission's full program directly
from them and modify it to run on a
decent workstation, again, if you are a
very experienced programmer.

When every second counts, you need an edge. Road Runner's four
second set-up gives you that edge. Get ahead of the pack, be the
first in action and get those newsbreaki-ig shots.
540 A.R.T. Tripod: Weight 7.7Ibs / Load 33Ibs / Min Height 15.7"
Max Height 60" / Bowl 75mm & 100mm
Available in kit form complete with 503, 505, 510 or 516 head,
Probag and carrying strap.

New Three Year Warranty

0

ID

Manfrotto
TOTAL SUPPORT

AUGUST 2002 broadcastengineering.com 65



Tran mis trmution . -I! ,"

0
I-

rz
0

I-
2

0
in

So, what does it do? Basically, the
method looks at a single point and
determines the field strength at that
point. It starts by calculating the free
space field strength at that point.
Then it reduces that field strength by
all the factors that might be an influ-
ence. It starts by looking at the ter-
rain for all the distance from the
transmitter to the point and decid-
ing what signal reduction the terrain
will cause. It also considers the ter-
rain coverage such as sparse or heavy
vegetation. Signal absorption and
clutter are evaluated and a final an-
ticipated signal level is established. It
does this very fast for the entire area
involved and does it by breaking the
study area up into small increments.
If the study point in an increment is
found to receive a certain signal level
or interference, then the entire incre-
ment is considered to have that sig-
nal level or interference.

That is a broad explanation of a very
complex study. However, it should be
enough to understand the complex
nature of the study involved. Run-
ning a Longley-Rice field strength
study on a typical TV or FM station
on a good 1GHz computer will take
a few minutes. That translates to a
whole bunch of number crunching.
It also results in a good method of
determining what a station's cover-
age area really may be.

There are other models that can be
used for service predictions. Perhaps
the most common of those methods
is one named TIREM for Terrain In-
tegrated Rough Earth Model. This
method has also been developed by
NTIA, along with various Depart-
ment of Defense groups. The argu-
ment can be made that TIREM is bet-
ter than Longley-Rice. TIREM is
available from EDX for those who
may wish to try it. However, the FCC

has clearly stated that the Longley-
Rice method must be used for DTV
interference.

The message is simple. If you want
to predict field strength, the availabil-
ity of fast computing technology has
made otherwise overly cumbersome
methods practical. The Longley-Rice
model is the method of choice for FCC
work. However, unless you are going
to do a lot of such work, the better
programs are a bit expensive. The
good news is that there are plenty of
firms out there who have the software
to conduct your studies. Check with
your consulting engineer. Any engi-
neering firm worthy of the name has
the necessary capability. BE

Don Markley is president of D.L. Markley
and Associates, Peoria, IL.

SEND
Send questions and comments to:

don_ markley@primediabusiness.com
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linany years ago, a team
of engineers in En-
gland worked on

what was then called high -definition
television. It had 405 horizontal scan
lines and was monochrome only. It
offered high definition compared to
the television technology that had

gone before, and had the potential to
serve as a television standard for sev-
eral decades. But the design presented
problems. To achieve the intended
resolution, it required hundreds of
horizontal scan lines, each of which
required quite a few cycles of detail.
And to prevent flicker, the pictures

68 broadcastengineerilng.com

had to be updated 50 times every sec-
ond. Figure 1 illustrates the problem.
Of the 405 total horizontal scan lines,
about 380 would be visible on the
screen. Since each cycle of vertical
modulation can create two scan lines,
the design would need 190 cycles of
vertical modulation. Allowing for
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Ticheli Productions uses Panasonic's
AJ-HDC27 VariCam variable -frame
high -definition camera in mzny of its
applications.

aperture effect, we can reduce that
number to about 150 cycles. Creat-
ing a raster with a 4:3 aspect ratio
raises the required number of cycles
of modulation in each active line to
200. Accounting for the entire line
period (not just the visible part) puts
the number at about 250.

Creating a raster of 405 lines at 50Hz
would require a line rate of 20.2kHz.
If each line had 250 cycles of vertical
modulation, the system bandwidth
would be 250 x 20.2kHz, which is just
over 5MHz. Allowing for an audio car-
rier and a vestigial lower sideband
would increase the required band-

width ID about 6MHz. This was sim-
ply too much bandwidth for the VHF
technology of the day and would have
significantly raised the cost of trans-
mitters and receivers.

Weaving a solution
The solution to the bandwidth prob-

lem wai an American invention called
interlacing. This scheme does not
transm_t the scan lines of the frame in
their r atural order. Instead, each
frame is divided into two periods
called fields. The first field carries the
first line, the third line, the fifth, and
so on. The second field carries the sec-
ond line, the fourth line, the sixth -
all the _fines omitted in the first field.
This "division of labor" can be
achieved by modifying the scanning
process of the tubes in the camera and
the CR7 display. There must be an odd
number of lines in each frame so that
one field ends with a half line and the
next begins with a half line. Figure 2
illustrazes this process. In the figure,
the solid lines represent the scan lines
transnitted in the first field, while the
dotted lines represent the scan lines
transmitted in the second field.

Since the lines in the two fields are
adjacert, the electron beam in the CRT
very nearly revisits the same point on
the screen once per field. Thus, it could
be argued that the perceived flicker
frequency would be given by the field
rate, not the frame rate. So, to avoid
flicker, a field rate of 50Hz was con-
sidered sufficient. This resulted in a
frame rate of only 25Hz, thereby halv-
ing the channel bandwidth required
to transmit the information. In mod-
em terminology, we would describe
interlacing as a 2:1 lossy compression
technique - an early version of
MPEG if you will.

Subsequent to the American interlace
standard, a French team proposed a
system with 819 horizontal scan lines
using a triple -interlace scheme (three
fields in a frame), but this was not taken
up elsewhere. Instead, the 2:1 interlac-
ing scheme was widely adopted. The
United States developed a 525 -line,
60Hz, 2:1 interlace standard (often
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Understanding 1111111LPinterlace
called 525/60i), which is still in use. The
525/60i U.S. standard has a line fre-
quency of around 15kHz. When Euro-
pean teams designed a successor to the
405 -line scheme, it seemed a good idea

stood early on that the human eye de-
tects detail only in the brightness of an
image; it does not perceive color in de-
tail. Using a matrix, the R, G and B sig-
nals from a color camera are converted

to three other sig-
nals, one of which is
a virtual mono-
chrome signal called
luminance. This is
the signal that
would be generated
by a monochrome
camera having the
same spectral re-

sponse as the human visual system.
Since this signal carries the brightness
(and therefore all of the detail) of the
image, it is the only one that needs to
be transmitted in its full bandwidth.
The two color -difference signals (which
are generated by subtracting the lumi-
nance signal from the original red and
blue component signals)
can be sent with reduced
bandwidth because the hu-
man visual system cannot
detect the resulting loss of
color resolution. This color -
difference compression
method has attained univer-
sal acceptance, and is re-
tained in modern video sys-
tems such as JPEG and
MPEG.

Gamma is another analog
compression technique.
The video signal is made
nonlinear in the voltage domain of the
camera using a standardized curved
transfer function. The effect of the
curve is that changes in brightness oc-
curring in the dark parts of the pic-
ture cause more voltage swing in the

Number of
cycles of

modulation per A

line period I

Number of
lines per
picture

FNumber of
x pictures per

second
= Bandwidth

Figure 1.This diagram shows how to calculate aTV signal's
bandwidth. Interlacing cuts bandwidth in half. For high-
definitionTV formats that need more cycles and more lines,
bandwidth increases as the square of the definition.

to select a line rate similar to the Ameri-
can design so that the same line -scan-
ning components could be used. But,
since the European frame rate was only
50Hz, the Europeans increased the
number of lines to 625.

The idea of treating interlacing as a
compression technique is extremely
useful because it allows you to make
certain performance predictions. The
fundamental caveat associated with
compression is that you don't get
something for nothing, and most
techniques that reduce bandwidth will
take a toll by causing picture artifacts
or by requiring expensive hardware.
For example, MPEG reduces band-
width, but it also means you have to
go out and buy preprocessors.

Other analog compression
techniques

Traditionally, the television industry
has made extensive use of analog com-
pression techniques, as Figure 3 shows.
In some cases, the compression tech-
nique causes no visual degradation of
the images because the human visual
system cannot detect the information

In modern terminology, we would describe
interlacing as a 2:1 lossy compression technique

mom an early version of MPEG, if you will.

lost through compression. A good ex-
ample of this is the use of color -differ-
ence signals. Video engineers under -

video than the same changes in bright
parts. All TV displays need an inverse -
gamma process that applies an oppo-

site curve to the signal to produce a
linear light output from the screen. A
further effect of the reverse curve is
that noise on the video signal in dark
picture areas is reduced more than
noise in light areas. This is the true
goal of gamma because the human
visual system is more sensitive to noise
in dark areas. Were it not for gamma,
the signal-to-noise ratio of video sig-
nals would need to be about 30dB
higher, and transmitter power would
have to be much greater. In the digital
domain, gamma is retained so that
eight -bit samples are adequate. With-
out gamma, linear light digital would
need 14 -bit samples. It is a pure coin-
cidence that the nonlinear character-
istic of the CRT allows direct decod-
ing of gamma -corrected signals. Non -
CRT -based television systems must
use a gamma decoder.

The use of gamma itself is invisible,

Figure 2. Interlacing meshes two subsampled
fields together to make a frame.

but it does cause some minor losses
in color -difference and composite sys-
tems where the nonlinearity prevents
accurate matrixing and de-matrixing
of components. This is known as fail-
ure of constant luminance, and it isn't
really serious.
Composite video such as NTSC is

another form of analog compression.
Using an amplitude -and -phase -

modulated subcarrier linearly added
to the luminance, engineers have
shoehorned color into the same band-
width as monochrome. By and large
it works quite well, provided actors
don't wear certain types of patterned
clothing that creates luminance look-
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ing like a subcarrier.
If all of the compression techniques

used in NTSC are added up, as Figure

home theaters; they watch it on a rela-
tively small screen in their living room.

Probably the most serious draw-
backs to today's television
involve not its picture qual-
ity but its content, and the
interruption of that con-
tent. Today's television con-
tains insufficient intellec-
tual content, and the flow
of whatever content there is
has been largely destroyed
by ceaseless commercial
breaks and messages. But
those issues are beyond the
scope of this article.

For economic reasons,
digital compression tech-
niques are slowly but surely
replacing analog tech-

niques. The use of MPEG compres-
sion in digital television, for ex-
ample, has been entirely driven by
broadcast economics. But this has
not improved the quality of the pic-
tures - the MPEG artifacts have

Color

difference
R, G, 0-.1 Matrix I- Yt PRI PB

Composite YI PRI Pa

Subcarrier,
lEncoderl NTSC

factor

3:2

2:1

Gamma Linear Out

Light

hterlacing

Y

In

1.7:1

See figure 2 2:1

Total 10:1

Figure 3. The four analog video compression
techniques. Interlacing creates the most prob-
lems.

3 shows, it's quite a savings compared
to linear -light, progressive -scan RGB
video. Color -difference and compos-
ite together yield a compression fac-
tor of 3:1. Gamma yields a compres-
sion factor of about 1.7:1, and inter -

The fundamental caveat associated with

compression is that you don't get
something for nothing.

lacing yields 2:1. The result is a total
compression factor of more than 10:1.
Not bad for analog technology using
vacuum tubes. Given that the com-
pression is relatively crude by mod-
ern standards, we would be surprised
if it didn't cause some loss of quality.
But most people don't notice it. There
are two reasons for that. First, very few
people have ever seen linear -light, pro-
gressive -scan RGB video, so they have
no basis for comparison. People don't
generally call for an improvement in
anything unless they can see some-
thing better elsewhere. Secondly, con-
sumer video does not have an enthu-
siast group equivalent to the audio hi-
fi afficionados. The closest video coun-
terpart to hi-fi is home theater, where
picture quality does matter. But then,
most people don't watch television in

simply replaced the NTSC artifacts.
Effectively, the consumer gets the
same quality as with analog televi-
sion. But less bandwidth is needed,
so the broadcaster benefits.

Compounding the problem
Two lessons learned from com-

pression are that,
first, it is lossy and,
second, putting com-
pression codecs in
tandem compounds
the loss. Figure 4
shows the problem. If
we agree that inter-
lacing is a compres-
sion technique, then feeding an in-
terlaced signal to the input of an
MPEG encoder is effectively using
two codecs in tandem. Interlacing

is supported by MPEG-2, not be-
cause it is a good idea but because
there is a lot of legacy interlaced
material that needs support. In
practice, MPEG-2 gives better re-
sults for the same bit rate by start-
ing with a progressively scanned
input. The only exception to this
is at very low bit rates, where the
adoption of interlacing will reduce
the level of MPEG artifacts. But
you wouldn't want to watch tele-
vision at these bit rates, so this
point is academic. It's a matter of
fact that interlacing works best
with pictures having a small num-
ber of lines and high field rates.
For example, NTSC, with only 525
lines, actually has better dynamic
resolution than PAL, which has
more lines but a lower field rate.
Thus, attempts to make high -defi-
nition television with interlacing
are doomed because the dynamic
resolution just gets worse unless
the field rate is also increased.

To see why MPEG doesn't like inter-
lacing, it's important to realize what
interlacing does. Figure 2 showed that,
given a complete picture in which all
of the horizontal scan lines are present,
interlacing takes every other line on
the first field and comes back later for
the ones in between on the next field.
When there is no motion in the im-
age, this works quite well. The prob-
lem becomes apparent when anything
in the image moves.

In a still picture, the vertical detail is
shared between the fields, and both
fields are needed to display all of the
vertical detail. But, when an object in

Progressive
scan

source
Out

Figure 4. Using interlacing with MPEG causes con-
catenation.Two compressions in series cause more
damage. In particular, interlacing prevents the
MPEG motion estimation from working properly.

the image moves, its location changes
from one field to the next. This makes
it impossible to combine the two fields
to recover the vertical detail. Conse-
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BY ROBERT STREETER AND THOMAS DREWKE

NBC's production inter -
corns and associated
communications systems

successfully support the efforts of
NBC producers and technical staff for
news, sports and entertainment pro-
gramming. But changing economic
times, increased system complexity
and competition in the broadcast mar-
ket demand that communications sys-
tems and infrastructure cost less and
perform better. Automation and digi-
tization are obvious ways to achieve

these goals. Thus, NBC has embarked
on an aggressive plan to automate and
digitize all mission -critical, infrastruc-
ture -related processes. While the NBC
production intercom systems use
voice-over-IP (VOIP) and other voice-
over -data (VOD) transport technolo-
gies to lower operating costs, the need
to lower design and maintenance costs
could only be fulfilled through the cre-
ation of a system -specific supervisory
system, which eventually will be linked
to other databases.

This article details an NBC automa-
tion and digitization initiative that
provides efficient system management
and maintenance for its production
intercom systems.

The article focuses specifically on the
intercom interconnectivity among more
than 15 different NBC entities and loca-
tions around the world. Each NBC loca-
tion may contain a system as elaborate as
a huge intercom matrix with hundreds
of ports, or only a few remote intercom
panels. Regardless of the size of the facil-
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NBC's control room 3A in NewYork.This
newsroom's communication system is
fully networked with other facilities
around the world through a trunked
RTS/Telex system controlled byTrunk
Master software. Photo by Chris Papas.

ity, for maximum benefit and efficiency,
each communications system needs to be
connected to all other systems within the
NBC enterprise. This interconnectivity
among intercom matrices is referred to
as"trunking," a word borrowed from tele-
phone systems that used "trunk lines" to
connect one phone switch to another.

A bit of history
In the old telephone long-distance

model, when you wished to make a
phone call from Chicago to New York,
an operator (or later, a computer and a
phone switch) would connect you to a
physical copper path leading from a
phone switch in Chicago to a phone
switch in Pittsburgh to a phone switch
in Philadelphia to a phone switch in New
York This was trunking. Major telecom
systems have long since replaced this
simple trunking method with a better
one that digitizes and multiplexes phone
conversations and passes them into
massive data streams that flow along
many possible paths to the required des-
tination. Since there is no "trunk line"
directly involved - but rather fiber op-
tic cables carrying digitized conversa-

NEWS intercom matrix at NBC
headquarters in New York, some
type of trunk controller is needed to
set up a communications path from
Redmond to New York. This process
is similar to the old analog telephone
trunk method because a controller
creates a point-to-point connection
between different intercom system
users. But, over long distances, NBC
digitizes the audio and transports it
as part of a digital stream carrying
multiple conversations as well as
data and other communications.

Thinks and their master
An intercom -to -intercom communi-

cations path, called a trunk, is simply a
four -wire (two -pair) audio link between
a port on one intercom matrix and a

Changing economic times and competition in the

broadcast market demand that communications

infrastructure cost less and perform better.

tions, video transport streams and other
data flowing continuously - modem
telecom systems achieve two enormous
advantages over the old copper trunks:
efficiency and reliability. The efficiency
and the reliability are tied together in
the same technology. When you pass
conversations as data, you can transpar-
ently reroute conversations via hun-
dreds of possible routes, bypassing failed
nodes quickly and avoiding single points
of failure. When many paths for data ex-
ist, conversations between NewYork and
Chicago can travel via many alternative
pathways, reducing the need to build
new facilities and increasing the chance
that a call will go through. A digital net-
work is better than a single path.

NBC's systems interconnect the
many intercom matrices using a hy-
brid method combining the old ana-
log telephone trunk method and the
newer digital telephone trunking. If
a user on the MSNBC intercom ma-
trix in Redmond, WA, wants to com-
municate with someone in the

port on another intercom matrix to pro-
vide communications between users of
the two different matrices. The Trunk
Master, a smart controller from RTS/
Telex, manages these audio links.

In 1994, the controller was the first
of its kind to allow interconnections
(trunking) among several different
intercoms, providing distributed pro-
cessing of intercom systems. Within
NBC's facility in New York, a single
large intercom was replaced in favor
of several smaller systems intercon-
nected with copper audio trunks and
controlled by this system. It was only
later, beginning in about 1996, that
the philosophy was extended to allow
interconnection of matrices outside
of NBC's main headquarters. Today,
the very same controller connects
more than 16 intercom systems from
Washington state to Washington
D.C., as well as providing interna-
tional connections to London. Tem-
porary connections have supported
various news events such as political
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The first RTS/Telex smart trunking controller, known
as the Trunk Master.

primaries and conventions, sports
events such as the Olympics at vari-
ous locations - even a research ves-
sel used for the Titanic reclamation
expedition.
Although NBC has taken an impor-

tant step by adopting digital multi-
plexers and VOIP equipment for the
transport of trunk audio, it is impor-
tant to understand that the control-
ler itself does not know that com-
pressed, multiplexed or any other
kind of digital audio paths exist be-
tween intercom matrices. Its logic is
based on the premise that there is a
four -wire audio link between inter -
corns for each trunk, regardless of
the technology used to achieve the
audio link.

It uses RS -232 or RS -485 asynchro-
nous serial connections to deliver
commands to and receive responses
from each intercom matrix in the
communications network to fulfill
long-distance communications re-
quests. If the intercom is distant, in-
dustry -standard converters convert
this data to TCP/IP.

Maintenance and
supervision

In maintaining a system with as
many as 16 matrices spread out geo-
graphically, the system designers
encountered many challenges. The
first and most obvious was that since
the Trunk Master communicates
with each intercom matrix in an out -
of -band manner as described above,

it cannot know if
any one given trunk
is actually con-
nected and capable
of transporting au-
dio. The Trunk
Master can only re-
port when an inter-
com controller is
unresponsive. This
conveys no infor-
mation about the
continuity of audio
trunks or the ac-
ceptable fulfillment
of a communica-

tions request.
The second and less obvious chal-

lenge is the simple management of
all the information about each inter-
com system. For example, consider
these questions: How many trunks
connect New York to Washington?
How many trunks are actually
working? Which port in the NEWS
intercom at NBC in New York is at-
tached to Trunk 105, and to where
does this trunk connect? Which

Meeting the challenges
The solution to these two challenges

grew out of discussions between the
authors of this article, with contribu-
tions from many engineers from NBC,
MSNBC and RTS/Telex. It was obvious
that there had to be a way to take advan-
tage of today's automation technology
and PC -based solutions to automate the
management and supervision of the in-
tercom trunking system. At first glance,
one might think that simply adding in-
telligence to the existing system would
solve the problem. But significant bar-
riers preduded that solution. The most
significant was the fact that the original
Trunk Master was a task -built indus-
trial controller with no capability to run
a GUI. To leverage the databases of the
Trunk Master and the intercom sys-
tems for future features, the engineers
decided that the new system would re-
quire an external, supervisory PC and
testing system.

The first breakthrough came when
participants on this project identified
a standard off -the -shelf product
called the Auto-TIMS IIIR - Dataline

The option of hooking up a tone generator in London

and a meter in New York and manually testing each

trunk from time to time was a poor one.

trunk is currently being used to con-
nect a director at CNBC to a remote
studio in London? Is the smart con-
troller fulfilling each request as it is
submitted from remote intercoms,
or is it having resource allocation
difficulties? And so on. As the over-
all system progressed in complexity,
it became clear that the option of
hooking up a tone generator in Lon-
don and a meter in New York and
manually testing each trunk from
time to time was a poor one. Not
only was there not enough time to
do these tests but, even if time were
found, it was not always possible to
get engineers in each location to
drop what they were doing and
gather on a conference call.

Analyzer manufactured by
Consultronics. The unit was capable
of running automatic tests on the
quality of a two- or four -wire voice
circuit, data circuits or xDSL local
loops. During the automated testing
process, it can make a full suite of
measurements and compare the re-
sults against pass/fail parameters. An
RS -232 command port on the unit
accommodates the commands sent to
run tests, and the reported results.
But, despite the capabilities of the
Auto-TIMS unit, it still had a serious
limitation. It would require several
manually supervised units located at
each end of trunk connections and/
or at each intercom.

To overcome these limitations, the
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engineers developed a specification to
link the testing capabilities of the
Auto-TIMS unit and the intelligence
of the intercom Trunk Master. A sub-
sequent project undertaken between
NBC and RTS/Telex resulted in a
Trunk Master supervisory system.

Trunk Master supervisor
As built, the supervisor consists of a

Pentium III PC running Microsoft Win-
dows 2000, connected by serial port to
the Trunk Master and the Auto-TIMS
IIIR, and installed on NBC's corporate
Ethernet LAN. (See Figure 1)

RTS/Telex provided the supervisor
software according to NBC specifica-
tions. The software consists of modu-
lar sections within a main program
that accomplish a list of tasks (dis-
cussed below). The Trunk Master op-
erating software was also modified to
support the functionality required by
the new supervisory system.

NBC had several requirements for
the new supervisor system. First, it
needed to be a Win32 GUI program
built to run on Windows 2000 and its
successors, such as Windows XP. It also
needed to collect all attached intercom
configuration data from the control-
ler and store it in a Microsoft Access -
compatible database format (using the
Microsoft Jet data engine). This infor-
mation is readily available because the
controller itself requires complete
configuration data from each inter-
com to do its job. The supervisor sim-
ply piggybacks upon this existing data
collection, consisting primarily of
tables listing each port and trunk on
each intercom, etc.

The software must be capable of
testing all communications -network
voice trunks using outboard auto-
mated test equipment (ATE) together
with commands issued to each inter-
com matrix via the controller.

The supervisor software must be ca-
pable of critical management func-
tions including automated testing; re-
cording and reporting the results of
automated testing; and recording and
reporting the activities of the Trunk
Master as it fulfills trunking requests.

Other functions include displaying
collected data in defined preformatted
ways and notifying responsible parties

contained within the supervisor's
database must be integrated into a
larger, Web -based database to allow

ADAM matrix 1 ADAM matrix 2

4 -wire
audio

Trunks

Auto-TIMS
RS -232

11111-Lli I 1111111:

Trunk master

RS -232

/ 1
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ADAM matrix 16
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User 'Cs
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---
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Figure 1. TheTrunk Master Supervisor consists of a Pentium III PC running
Microsoft Windows 2000, connected by serial port with the Trunk Master
and the Auto-TIMS IIIR, and installed on NBC's corporate Ethernet LAN.

when reported results are outside de-
finable limits. These management
functions involve the automated use
of a sophisticated database, generat-
ing screen and output reports in real
time.

In addition to screen and output re-
ports, the supervisor software must be
capable of graphically displaying the
interconnections between all of NBC's
communications systems and indicat-
ing the quantity and quality of con-
nections in use and available.

any NBC employee or others with se-
curity clearance to view this informa-
tion using a Web browser. It also al-
lows multiple simultaneous users to
examine near -real-time, dynamically
updated screens showing the current
status of intercom trunking through-
out NBC.

As of August 2002, the first five ele-
ments listed above had been completed,
and the system had been installed at
NBC's headquarters in New York. The
recently introduced PC -based Trunk

The engineers developed a specification to link the
testing capabilities of the Auto-TIMS unit and the

intelligence of the intercom controller.

As a final developmental step, all of Master control by RTS/Telex will soon
the current and historical information be integrated into the NBC systems
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Figure 2. The Trunk Master Supervisory System's
graphical interface shows the intercoms, their data
connectivity status to the Trunk Master, the quantity
of trunks between them, and the current state of each
trunk.

and will provide enhanced features
and reliability.

Using the supervisor
NBC uses the trunk master super-

visory system on a daily basis to en-
sure the integrity of its trunked RT S
production communications systems.
It performs daily testing to verify con-
tinuity of all of the four -wire audio
trunks that connect the 16 intercoms
together. The system performs this
test automatically at a user -specified
time and interval, without any hu-
man intervention needed. It tests
each trunk for audio continuity, loss
and frequency. This is done by put-
ting the trunk in a state known as
"maintenance mode," in which the
supervisory system directs the con-
troller to move any traffic on the tar-
get trunk to another trunk, and tem-
porarily prevents the controller from
using the target trunk for any new
traffic. The system lists all trunks with
their most recent test results in a
trunk -summary table.
After the system tests the trunks, it

deems them as either passing or failing
based on user -specified parameters for
acceptable loss. The system lists failed
trunks in a daily alarm report, gener-
ates an e-mail to the engineering staff,
send an alphanumeric page to the en-
gineer on call, and automatically leaves
the trunks in maintenance mode, es-
sentially taking them out of service.

During subse-
quent daily testing,
a previously failed
trunk that has
changed its status to
a passing condition
will be automati-
cally returned to
service. To comple-
ment the daily test-
ing, the supervisory
system can track all
long-distance com-
munication paths.
The information is
tracked in a requests
table, which shows
the near -real-time

state of each trunk, identifies the inter-
com users that are attached at either
end, and shows what action (such as
talk or listen key presses) caused the re-
quest to occur.

The system can also filter the data-
base to isolate traffic between par-
ticular intercoms or users. This is an
especially useful tool because it al-
lows engineers to troubleshoot com-
plaints about inadequate or failed
communications from a central lo-
cation without having to contact
their counterparts at other NBC fa-
cilities. In this way, a trunk that has
failed since the last daily test can be
manually put in maintenance mode,
correcting the communications
problem instantly. In addition, en-
gineers can check descriptions of
symptoms against actual system ac-
tions to further help them trouble-
shoot problems. The system also
shows the status of all intercoms
with respect to their data connectiv-
ity to the controller.

Intercoms that lose connectivity
will trigger entries in the alarm re-
port, generate alert e -mails and
pages, and cause the system control-
ler to initiate busy signals when try-
ing to establish communications to
or from that intercom. One of the
most powerful benefits of the sys-
tem, however, is a graphical interface
that pictorially shows the intercoms,
their data connectivity status to the

controller, the quantity of trunks be-
tween them, and the current state of
each trunk. This capability allows
engineers to view the loading on the
system and helps determine the
quantity of trunk paths that are
needed between intercoms to pre-
vent a "busy" signal from occurring,
even during peak periods. Many
user -created displays show usage be-
tween two intercoms, groupings of
several intercoms, or all intercoms
and trunk paths in the entire system.
(See Figure 2.)

The display shows intercoms as
circles, and trunks between intercoms
as lines. Intercoms shown as blue
circles are communicating with the
controller, while intercoms shown as
pink circles have lost their connectiv-
ity. The varying width of the trunk
lines represents the total quantity of
trunks between intercoms. The display
uses three colors to show the state of
each trunk: green indicates empty or
available trunks, red indicates trunks
currently in use, and yellow indicates
recently used trunks temporarily
awaiting use for an identical request.
Summary boxes above each grouping
of trunks show actual numerical val-
ues for this summary information.
During busy times, these displays
clearly show the dynamic perfor-
mance of the trunking system.

The supervisory system efficiently
maintains and supervises NBC's
trunked production intercom systems.
Future integration of the Trunk Master
supervisory system into NBC's larger
database systems will achieve additional
efficiency by Web -enabling the existing
solution. Although the scale of NBC's
communications systems is large, the so-
lution achieved is scalable and can be
applied to smaller enterprises with as
few as two intercom systems. BE

Robert Streeter is a senior systems design
engineer for NBC and is responsible for
the worldwide interconnection of NBC's
production intercom systems.

Thomas Drewke is a video and communi-
cations systems engineer at MSNBC in
Secaucus, NJ.
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"Yeah, My Crew Likes the
Adrenaline Rush Up There.
But They Still Want
to See the End of the Day.
The innovative design of a PiRod tower helps us make sure we

get there. Because PiRod towers are so well engineered for efficiency

and safety, erecting them demands less labor. This means reduced

stress on my men and a reduced capacity for mistakes.

For my customers, it means a solid tower and lower

installation costs. That's why when we're asked to

supply the tower, we recommend PiRod."
Dave Anthony

President/CEO

Shenandoah Tower Service

a leading mid -Atlantic

tower site development

company

Find out why
PiRod is the
industry leader in design
safety and efficiency. Call today
about your specific tower needs and
receive a FREE copy of "PiRod on
the Job," a brochure demonstrating
PiRod's unique design features.

PiRod-Custom Engineered
Free -Standing, Guyed and Monopole

Towers for the Wireless Market.

A\ moo INC.
A Valmont Industries Company

PiRod, Inc.
P.O. Box 128
Plymouth, Indiana 46563.0128

(574) 936.4221  (877) 467-4763
Fax (574) 936-6796
www.pirod.com
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Northrop
Grumman's
IOT with CEA technology
BY BUZZ MIKLOS

any stations were
waiting until the last
minute to conclude

transmitter deals, hoping that the FCC
would delay the digital rollout. Recent
changes in the FCC's position regard-
ing the deadline for stations to begin
transmitting high -power digital signals
may now give station operators more
time to make the right equipment
choice, and transmitter OEMs more
time to develop and demonstrate the
constant efficiency amplifier (CEA)
technology before the stations need to
commit to an IOT-based system.

One option for broadcasters is
Northrop Grumman's CEA, an IOT
with a multistage depressed collector

Portions of Northrop Grumman's CEA
IOT used for low -power broadcasting
do not need to be modified significantly
when a broadcaster makes the transi-
tion to high power.

Mika.

ate in digital service at a 50 percent im-
provement in efficiency compared to
standard IOTs, enabling the television
station operator to save at least $20,000
per year per tube in power expenses.

Evolution of an IOT
Following its product launch at

NAB2001, Northrop Grumman Elec-
tron Devices began an intensive pro-
gram of testing and refining the IOT,
including sending it to transmitter
OEMs for testing, qualification and sys-
tem integration. The product now avail-
able was developed through a three-
phase program. The first phase was the
design and testing of a form -fit -and -
function IOT that would operate in ex-
isting transmitters. In the second phase,
RF cavity design, engineers focused on
minimizing insulation, RF leakage and
mode problems by connecting the in-
put cavity directly to the grid of the IOT.
An idler cavity of one -half -wavelength
placed between the grid and anode
minimizes RF leakage from the high -
voltage seal while enhancing efficiency
and linearity. The third phase included

(MSDC), which sorts electrons accord-
ing to their energy, causing both the
beam current and the average electron
collection voltage to go up and down
with the RF output. In effect, the MSDC
is operated at voltages that minimize the
input power for a given set of TV signal
statistics. As a result, the IOT can oper-

the development of the MSDC to pro-
vide nearly constant efficiency.

Today's tube will operate at 130kW
of peak power or about 30kW aver-
age power in 8-VSB service. It meets
all FCC requirements for IMD, mask,
shoulders and phase noise when op-
erated at full -rated power. It has been

Now a station can use what is essentially
the driver section of a high -power transmitter

to get on the air.

designed to fit into a standard L -4480T
trolley assembly and uses the same
heater, bias and RF drive voltages as a
standard IOT. Safe PAO oil cooling
allows the tube to operate at a maxi-
mum of 30kW average power.

Nigh -power marketplace
The recent decision by the FCC to

allow stations to broadcast digital at
reduced power and thereby hold their
licenses will have a significant effect
on the high -power marketplace. Now
a station can use what is essentially
the driver section of a high -power
transmitter to get on the air. The por-
tions of the system purchased to
broadcast at low power do not need
to be modified in a significant way
and will not become obsolete. The
exciter, control circuits, facilities and
driver amplifier will all be retained,
and when the station is ready to go
to high power, the final power am-
plifier will be added. BE

Buzz Miklos is director, sales/marketing,
for Northrop Grumman Electron Devices.
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Powerful, sleek and extremely fast exemplifies the traits of a Cheetah.
That's why PESA's new high definition router carries the
same name. Designed for today's demand on future
proofing return on investments. the Cheetah out
performs all others

Engineered for HDTV operations, Cheetah's multi format
digital routing switcher handles any signal from 3Mbis up
to 1 5Gb/s Sizes range from 64X64 up to an impressive
512X512 in 41RU-without DA's. Botl copper and fiber
options are available DiL1S an exclusive add-on DAC card for
monitor grade video cutouts The Cheetah is controlled from
PESA's proven 3500 I ne of controllers or via an optional
Ethernet matrix controller for networkling
capabilities.

So get ready to rim. cause Cheetah is on the loose..
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Centralized
graphics workflow
BY WILLIAM BYRNE

The continued proliferation
and integration of wide area
server -based technologies is

providing broadcast station groups
with the tools necessary to help ensure
higher levels of quality, control and
consistency with their affiliates, part-
ners and distribution facilities. Solu-
tions and practices once almost exclu-
sive to information technology are fi-
nally establishing a healthy footprint in
the world of broadcast. The concept of
centralized graphics creation and dis-
tribution is just one example of the
many benefits of this change.

In a centralized graphics model, sta-
tion groups can produce standardized
branding and templates for their pro-
gramming and distribute the assets to
other facilities for localization and

customization tailored to suit individual
station and/or regional preferences.
Housing content creation talent and
equipment in a single location less en-
cumbers the production processes in re-
mote facilities with the requirements of

marketplace convergence among sta-
tion groups, both network -owned and
independent, have driven the trend of
centralized control. Given the economic
constraints and high costs related to
graphics creation, the concept of cen-

Factors such as the continuing marketplace

convergence among station groups have driven
the trend of centralized ctmtrol,

branding and programming unifor-
mity. Similar types of hub -and -spoke
implementations (i.e., centralized com-
ponent production and distribution to
assembly operations) have proven their
effectiveness in many other industries.

Factors such as the continuing
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Figure 1. Advanced models for graphics creation and distribution systems utilize
a cooperative design and decision process between the hub and spoke.

tralized graphics creation and distribu-
tion can be beneficial to the broadcast
community at large.

Graphics creation and
distribution

The principles of centralized graphics
creation and distribution can extend
into various levels of complexity based
on implementation requirements.
Simple models would be for the most
part unidirectional; the hub is the sole
authority on the types of assets that will
be produced and made available for dis-
tribution to the spokes.

Advanced models utilize a cooperative
design and decision process between the
hub and spoke and incorporate feed-
back and event mechanisms at multiple
levels in the production process. Local
feeds for high interest stories can be
channeled back to the hub for redistri-
bution to peer facilities. Replication, re-
dundancy and distribution balancing
should also be considered in advanced
models (see Figure 1).

Simple implementation
A simple implementation for central-

ized graphics would include a team of
artists and operators located at the hub
who produce media assets using any
combination of general to high -end
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On the Road to DTV
Which direction should you choose?

You need a DTV transmitter - but who can you trust to
help you select the best system for your needs? Start by
contacting Axcera - the RF Experts'.

Unlike manufacturers with limited product lines, we won't
tell you what to buy - we'll help you to decide. After all, the direction you take
should be what's best for you, not your supplier. At Axcera, meeting your needs is
our primary focus.

Our Visionary DT" and Innovator Dr'" high power transmitters allow you to
reach your licensed power from the start. If you prefer to build for city -of -license
coverage, choose a DT Gateway' or a low power Innovator DT'' today, and you
can upgrade to a high power unit in the future with nearly 100% component re -use.
Or you may opt for a DT800A Series transmitter - the quickest and most
economical route to DTV.

With the most complete line of advanced products offered by any transmitter
manufacturer, Axcera will help guide you to your destination - no matter which
direction you choose.

Axcessing the new era of digital communications.

www.axcera.com T: 724-873-8100 F: 724-873-8105 info@axcera.com
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graphics production equipment. The
facility would also maintain a repository
of images, clips, audio, templates and
other components from which distrib-
uted assets would be created. Templates,
composite assets, clips, macros and dis-
crete metadata are then distributed to
the spoke locations for update and play-
back. The spoke operators in this sce-
nario need only apply local configura-
tion and data bindings. Sample content
would be time and temperature bugs,
news tickers, lower thirds, squeeze &
tease templates, and promos.

Extended implementation
The extended implementation builds

on the simple implementation with
added control and design decisions
made at the spoke. Skilled operators at
the spoke location produce the local
content from the distributed assets cre-
ated at the hub. Assets are accumulated
into a local repository maintained at the

spoke location. This type of workflow
provides minimal support for news and
sports reporting. In the case of news
production systems, spoke operators
and reporters can view and select as-
sets from the distributed repository and
construct localized media objects for

The defining characteristic of the ad-
vanced model is a dosed communica-
tion loop. The simple and extended
models relied on centralized graphics
content with virtually no capabilities to
predefine what the content should look
like. Both models were not restricted

The advanced model is preferred over the simple

and extended models when cost and technical

limitations do not prohibit its implementation.

upcoming programs. Live broadcasts of
sporting events often require up -to -the -
second design decisions and a mix of
readily available graphics components
and composites.

Advanced implementation
The advanced implementation inher-

its the core characteristics of both the
simple and extended implementations.

toll"! ProductionAUB0.0
Find out what 80,000 monthly users already know.

Not only is the ProductionHUB Marketplace free and easy to use,
but it saves you time and money by quickly matching your requests

for products and services with qualified production suppliers.

rftsi

You Request
You request

products, services
or professionals.

We Match You Choose
We quickly match
your request with

qualified suppliers.

You choose from
multiple supplier

bids.

Go to ProductionHUB.com
and let the Marketplace work for you!

www.productionhub.com Toll Free 877.629.4122

from modifying their local repositories.
However, no mechanisms existed that
would provide the spoke with the abil-
ity to specify custom asset requirements
and types of content it would ultimately
receive from the hub.

The advanced model is preferred over
the simple and extended models when
cost and technical limitations do not
prohibit its implementation. In general,
its feedback mechanisms provide essen-
tial information and media vital to
highly interactive broadcast groups. In
addition to a media requisition pipeline,
the model provides for off -site replica-
tion and archiving, distributed reposi-
tories, distributed asset version manage-
ment, data distribution balancing, and
local -to -national media paths.

Centralized graphics creation and dis-
tribution is a natural outgrowth of the
private and public network technologies
in use today. The solutions and oppor-
tunities it provides make sense. Practi-
cal levels of its deployment are techni-
cally and financially feasible; however,
the greatest challenges facing its imple-
mentation rest in the thorough under-
standing of what it is designed to accom-
plish. The strict push model of the
simple implementation demands the
lowest level of integration and has the
least impact on existing forms of pro-
duction. Broadcast groups can start
small by implementing the simple
model and migrate to an advanced
model at a rate that coalesces with the
workflow of current production. BE

William Byrne is a software engineer and
manager of interactive software for Chyron.
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360 Systems Announces

Say Goodbye to Sneaker -Net.

360 Systems' new Ethernet Audio system
delivers audio where you want it,
when you want it.

Our advanced DigiCart/E is the key part of
the Ethernet Audio network. It provides
both local and networked audio
storage, an excellent set of
production tools, and familiar
operating controls. Features
include record, play, edit, playlists
and even programmable Hot Keys.
With DigiCart/E enjoy the freedom
of audio that's instantly available anywhere
in your facility.

The new DigiCart/E protects your existing
investment in DigiCart II recorders.

It's 100% file -compatible,
100% disk -compatible,
and even uses the same
serial control commands.

7
With Ethernet Audio it's easy to attach
other workstations to the network. Now
you can share you' important production
audio, download files from the web, and
move content across the room or across
the country.

DigiCart/E Ethernet AudioTM Recorder

Ethernet Audio delivers big improvements
in speed and convenience - all at a price
that makes sense.

Interested? Visit our web site for more
information on Ethernet Audio.

360 Systems 5321 Sterling Center Drive
Westlake Village, CA 91361
Tel (818) 991-0360 E-mail: info@360systems.com

Log onr\
36Ostefflscom®

scohek)
360 Systems. DigiCart and Ethernet Audio are trademarks or registered trademarks of 360 Systems in the U.S. and/or foreign countries. Advance information subject to change Wit

Products may not be available in some countries. © 2001 360 Systems.
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TANDBERG
Television's
Voyager Lite
BY KHALID BUTT0 ver the past four to five

years, TANDBERG Tele-
vision has worked to re-

duce the size of digital ENG solutions
with each generation.
The most recent example is the Voy-
ager Lite, an end -to -end wireless cam-
era solution that refines the company's
developments in COFDM and MPEG-
2 technology. As a result of its recent
acquisition of AVS, TANDBERG Tele-
vision was able for the first time to add
RF systems and design expertise in-
house to create a complete, non -col-
laborative transmission system.

The system is comprised of a wireless
backpack transmitter with MPEG-2 en-
coding, COFDM technology, RF
upconversion and transmission; remote
wireless camera control and two-way
intercom; COFDM optimized receive

TheTANDBERGTelevision Voyager Lite
at the DeutscheTouring Masters auto
racing championships in Germany.

antennas; downconversion; and a range
of integrated receiver decoders for in-
door and outdoor use. The lightweight
solution weighs approximately four
pounds. Professional cameras are gen-
erally fairly heavy pieces of equipment,
so the size of the unit is particularly
relevant when used for lengthy remote

broadcast events! Adding additional
weight by securing the unit onto the rear
of a camera would tend to off -balance
the camera, in addition to adding more
weight onto the shoulder.

A camera operator brings it into the
field to capture content, while another
operator waits .at the remote truck or
central receive site with the IRD to re -

away from the operator's body, without
significantly reducing coverage. An om-
nidirectional rod antenna could poten-
tially radiate directly into a user's head.

The system also measures at least 100
times lower than the maximum figure
stipulated in Specific Absorption Ra-
tio (SAR) tests. Therefore, if a user car-
ries it for several hours while covering

The system uses the same technology found within

a typical TANDBERG Television headend system

for broadcast networks.

ceive the signal for transmission back
to the studio. The system uses the same
technology found within a typical
TANDBERG Television headend sys-
tem for broadcast networks.

The acquisition of AVS proved a ma-
jor influence on the development of the
system. Voyager Lite marks the first
time the company has been able to pro-
duce an entire solution from the cam-
era input into the transmitter through
to the RF technology. This offers ben-
efits including lower equipment costs
and much faster reaction time to mar-
ketplace requirements.

The transmitter features "diversity an-
tennas?' These antennas have been inte-
grated into the fabric of the backpack
solution to eliminate the need for a rod
antenna. These integrated antennas are
designed to be as effective as the rod an-
tenna without being cumbersome in live
coverage situations. Rod antennas are
also generally more fragile and prone to
accidental damage - not the sort of
event you want during a live broadcast.

Furthermore, the transmitters and
antennas are designed to radiate out and

a live event, radiation is not a concern.
Also, the backpack solution includes

more than one antenna for additional
diversity. If in certain circumstances
(such as body shielding) the receiver at
the remote truck or central receive site
is unable to pick up a quality signal from
one of the antennas, it will likely pick
up a signal from the second antenna.
This increases the coverage area.

Officially, the coverage area of the
system is specified as a minimum of
450 feet from the camera operator to
the reception site, but this is a conser-
vative figure. In practice, with optimal
setup and depending on the shooting
environment, the distance can be
much greater. For example, Mexico -

based broadcaster Televisa was able to
successfully transmit broadcast qual-
ity content back to a remote truck
from a variety of distances (from 900
to 1200 feet or 2400 feet when the
camera had line of sight of the receive
truck) at the Winter Olympic Games
in Salt Lake City, with no external
transmit amplifiers or rod antennas.

The system has a software -selectable
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 Ethernet control with  Dual redundant
free set-up software. power -supply.

Dual central gen-lock.
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 Embedding is included  Full control of all
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passive Synapse -bus.
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Digital Design
THE MARK OF DIGITAL ACHIEVEMENT
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"low -delay mode" in addition to a stan-
dard -delay mode. In standard delay
mode, delays between the transmitter
camera input to the decoded output are
typically between 0.5 to 0.75 seconds.
In low -delay mode, the end -to -end de-
lay for the system is two to three frames.
Although the standard delay is suffi-
cient for most applications, niche live
broadcast applications such as multiple
camera cutovers can potentially ben-
efit from using this mode. However,
when selected, all MPEG-based low -
delay schemes will exhibit a "latency vs.
picture quality" trade-off that will be
application -dependent, for which the
company can advise interested users. As
much as an additional 1.5Mb to 2Mb
is required to obtain identical standard -
delay picture quality. For remote broad-
casts, where quality is a must, this can
potentially be a serious issue. Hence, the
system retains the standard -delay mode
as a software option.

The camera -agnostic openness of the
backpack solution allows the backpack
transmitter to operate with a wide range

two signals are usually out of sync. A
simple way around this is an optional
wireless microphone receiver/adapter

if a user carries the unit for several hours

while covering a live event, radiation

is not a concern.

of professional or prosumer cameras
with readily available video/audio inter-
faces. While the system can be integrated
into a camera manufacturer's interface,
the open approach allows it to be inter-
faced with almost any camera for maxi-
mum interoperability. Likewise, it has an
open output for further interoperability:
Any MPEG-2/DVB-T receiver can de-
code the unit's signals.

When audio is fed directly back to the
remote truck from a wireless micro-
phone and the video is fed back sepa-
rately from the backpack solution, these

adjusted to the transmitter. The micro-
phone transmits content wirelessly to
the transmitter, where the audio and
video are sent to the truck in sync.

When used in the field, the system
enables the camera operator to obtain
high -quality coverage in difficult ter-
rains and situations, and eliminates
the heavy cables and additional per-
sonnel associated with a traditional re-
mote crew. BE

Khalid Butt is a product manager for
TANDBERGTelevision.

when one shot is all you've got trust fiber
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ANY DISTANCE. EVERY SIGNAL. ALL THE TIME.

The new Coppertlead"' Fiber Optic Camera lank sends
and receives all camera signals over a single, rugged,
lightweight fiber optic cable. Just snap the transceiver
between your camera and battery, and you've got
everything you need for a live remote:
FROM CAMERA TO BASE FROM BASE TO CAMERA

 Program Video  Return Video
 Two Audio Channels  Return Audio (IFB)
BI-DIRECTIONAL Black Burst/
 Intercom Auxiliary Video
 Remote Camera Control  Tally/Call
 Auxiliary RS -232 Data
Be assured of crystal-clear signals at any distance,
without hum or interference. Get on the air quickly
and reliably. On time, every time.

CopperHead"' mounts to:

ANTON/BAUER' PAW' "V" MOUNT

Telecast
Fiber Systems, Inc

+1 (508) 754-4858
sales@telecast-fiber.com
www.telecast-fiber.com

See us at IBC, Stand 10.328
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HIGH DEFINITION DIGITHL LENSES

HA13x4.5ERM HA17x7.8ERM HA22x7.8ERM

EXPERIENCE THE EXPERIENCE OF FUJINON!

 Widest angle ever (93.5 degrees) (HA13X)

 Improved optical performance

 Highest magnification (HA22X)

 Digipower

 Quick Zoom, Cruise Zoom, One Shot Preset
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FUJINON INC. 10 High Point Or.. Wayne NJ 07470-7434 hone: (973) 633-5600, FAX: (973) 633-5216

FUJI PHOTO OPTICAL CO., LTD. 1-324 Uetake. SaitamE City, Saitama 330-8624 Japan, Phone: 048-668-2132
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Equity
centraleasts with
Omneon and NVerzion
BY DOUG KRILE

Equity Broadcasting, based in
Little Rock, AR, has ex-
panded to include low -power,

full -power and call letter stations nation-
wide, with network affiliates such as
PAX, WB, UPN and FOX. Using a
centralcasting business model built
around an automated Ku band satellite
hub, the facility delivers programming
to all four U.S. time zones. For Equity,
centralcasting provides an efficient way
to manage properties while reducing
costs and increasing revenue.

As with any growing business, the mag-
nitude of simplifying operations and
pulling together an efficient playout and
transmission system is a challenge. With
five autonomous servers from different
manufacturers routing programming to

Equity uses Omneon's MediaServer sys-
tem with NVerzion software at its head-
quarters to automate its program
playout nationwide.

various remote sites, and five different
playlist formats, the engineering team
urgently needed a fundamental change
in the facility's architecture. Equity's goal
was a single networked server and au-
tomation system with the flexibility to

from the server. One operator can
handle all playout duties. As their op-
eration grows, modular automation ap-
plications, additional channels and ad-
ditional storage can be added.

The traffic department determines

If a company can control the maximum number of
output channels at a minimum expense, then the

centralcast model is worth pursuing.

route any material to any destination,
and run multiple playouts simulta-
neously from common storage. Most
importantly, in order to fulfill Equity's
short- and long-term centralcast strat-
egy, the new system needed to be scal-
able on demand.

They selected Omneon's MediaServer
system and NVerzion's multichannel au-
tomation system as the backbone for the
centralcasting hub in Little Rock. This
combination offered a flexible, single
networked solution capable of routing
any material to any destination, while
running multiple playouts simulta-
neously from common storage. From
Equity's strategic standpoint, both sys-
tems have the ability to scale on demand.

Centralcasting operations
Equity coordinates programming for

nine full-time television stations from
their Little Rock hub. Programming is
ingested from tape and satellite, and
distributed from the server to the re-
mote stations using their digital satel-
lite uplink system - Central Automated
Satellite Hub (CASH).

The NVerzion system consists of mul-
tiple modules that use RS -422 and
Ethernet control to govern multichan-
nel playout and commercial insertion

how and when each commercial or
program is going to run. Once a clip
arrives, either on tape or via satellite,
there is relatively little human interven-
tion from that point forward.

For commercials, tapes are inserted in
available machines, which in turn are
controlled by the automation system. Es-
sential data for each clip is added, after
which the digitizing begins automati-
cally. For long -form syndicated pro-
grams that were recorded continuously
from satellite, an operator uses an
NPoint module to segment the single
clip into multiple events, adding in -

points and out -points as required.
Throughout the ingest process, clips

are monitored as part of quality control.
The automation software controls the
VTRs, the router and the server's
MediaPorts, ensuring that new material
is properly written into the general da-
tabase. Because playlists reside on more
than one workstation, the general data-
base refreshes all the peripheral data-
bases on each modular control point.

Clips can play out individually, stag-
gered or simultaneously to any (or all)
affiliates - in any U.S. time zone. The
automation system also allows operators
to control tape decks for on -air play-
back, not solely for ingest. Operators
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can segment programs that air infre-
quently (such as commercials) input
time code and play out directly from
tape rather than taking up valuable
server space.

The server system currently has a stor-
age capacity of 1.5 TBytes. Content is
encoded and stored in MPEG-2 format
at 8 Mbits/s. The MediaServers and
MediaStores use a redundant configu-
ration that ensures no single point of
failure, and are cross -connected through
the Fibre Channel hubs. An extended file
system ensures that all output channels
have access to all stored media, as data is
shared between servers.

A layered approach
The overall broadcast system is de-

signed with three layers of functional-
ity. The server falls within the inner digi-
tal layer, as interconnected by a Leitch
16x16 router. The middle layer performs
conversion duties, with assignable A/D

and D/A converters. A Utah Scientific
60x40 router interconnects the outer
analog layer, within which all 15 tape
machines and 18 satellite uplinks and
downlinks reside.

This layered approach allows flexibil-
ity with regard to inter -format routing,
and also simplifies monitoring duties.
Any source can be routed to any ingest
device, and if a problem occurs with a
particular output, alternate pathways are
available to keep an affiliate on the air.

The automation system controls ele-
ments within the analog and digital lay-
ers. The system is composed of mod-
ules for playlist automation, server en-
coding, file segmenting and clip prepa-
ration, and scheduling router events.

The bottom line
As Equity continued with the planned

build -out of future stations, they needed
the flexibility to quickly and easily add
additional capacity. The NVerzion system

provided the capacity and customization
to accommodate their rapid growth. In
terms of operator training and reducing
operational problems on -air, the system's
common user interface was beneficial.
The Omneon system's scalability was also
useful, with its ability to add channels on
demand in increments of one or more.
If there's a failure on any output channel,
they don't have to take down any other
channels in order to service the system.
From a cost standpoint, because the sys-
tem is tapeless, they've already lowered
their maintenance expenses.

If a company can control the maxi-
mum number of output channels at a
minimum expense, then the centralcast
model is worth pursuing. Using
Omneon and NVerzion systems, that
model is successfully working in the
Little Rock facility.

BE

Doug Krile is the corporate director of news
and public relations for Equity Broadcasting.

Arri Lighting...In Any Case.

Arri Lighting Kits combine superb performance
and durability with a full range of accessories for
great ready -to -shoot lighting packages. Choose
from 22 different kits and find the one that's right
for your production needs.

Film, tape or digital. The lighting possibilities are
endless... in any case.

For more information, call 845-353-1400,
or email lighting@arri.com.
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No Compression
No Compromise

The DIGIBAND® DVX-6000
Uncompressed Digital Transport System

is setting the pace!

OVJC-6000
 Singlemode (1310, 1550nm) laser -based transmission

 Component Video per SMPTE 259M, 292M, ITU-R 601. CCIR 656

 SDI. HSDI & HDTV up to1 485 Gb/s Digital
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 Compatible with NTSC. PAL, and SECAM video signals

 Digital Audio AES/EBU Tech 3250E 24 bi-s

Model Shown: 19" Rack Mount Chassis
12 Slots/1 PS & 10 Slots/2 PS Redundant

Accept NO compromise!
Call today.
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DOPTIC0111
OPTICAL FIBER NETWORK SYSTEMS

DIGIBANO®
-IDTV. DVB & SDI Systems
=fiber Optic Serial Digita Video
Ilticompressed Digital Trc-nsport

OPTICOMM designs &
manufactures high quality
baseband broadcast fiber
optic video, audio & data
transmission equipment.
Our products offer a wide
range of solutions 4o any
applications demanding
high quality trans)arent
fiber optic transmission.

- Founded in 1986

OPTICOMM Corporation  6046 Cornerstone Ct. W. #209  San Diego, California 92121
info@opticomm.com  (858) 450-0143  Fax (858) 450-0155  www.opticomm.com
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Vinten and
the AMEX
BY KEN MEYER

Toe

American Stock Exchange
might not be the first place

ne would think of in connec-
tion with television broadcasting, but
the Broadcast Services department of
the stock exchange does produce a
weekly financial show with Business
Week and BizNet Television News,
which airs on WABC-TV in New York
and on ABC affiliates across the coun-
try. In addition to this five -camera
switched network show, the department
facilitates upwards of 20 live reports and
interviews a day, including daily finan-
cial market reports for use in broadcasts
via cable, satellite and other television
outlets throughout the trading day.

Depending on what is happening in
the stock market on a particular day,

AMEX also makes its facilities available
to financial broadcast stations and cable
programmers as a remote location for
reports on breaking financial news or
market updates. Space is also available

In addition to maintaining the facil-
ity, as technical manager I work with
stations to help produce their market
reports, facilitate remote analyst inter-
views and direct a financial news show.

Since we have a relatively small staff, using

robotic equipment eliminates the need for

camera operators.

for analysts to conduct interviews in
AMEX studios. The stock exchange also
provides related extended services,
which might include taking in remote
feeds, or facilitiating camera crews
shooting on the trading floor.

The American Stock Exchange isn't just about trading - it also does boom-
ing business in broadcasting. Recently, AMEX's broadcast department upgraded
to the new HCP-8000 camera control system from Vinten to keep up with pro-
duction demands.

The aim of the American Stock
Exchange's television department is to
gain maximum exposure through daily
broadcasts, satellite media tours, spe-
cial event programming, and by pro-
ducing outside shows and taped seg-
ments. The department benefits from
having access to industry profession-
als, traders, Exchange officials and
AMEX -listed company executives for
interviews. The department works
closely with outside producers and di-
rectors to individually tailor all reports,
interviews and specialized broadcasts
to their specific needs.

To continue to meet the needs of these
broadcasts and productions, the tele-
vision facilities at AMEX recently went
through an upgrade. As the facility
grew and demands on it increased, the
older equipment could not keep up.
Since we have a relatively small staff,
using robotic equipment eliminates the
need for camera operators.

So we chose to upgrade to Vinten
equipment because the facility's exist-
ing Vinten MCS-4000 controller with
robotics had provided good service.
The new equipment includes an HCP-
8000 touchscreen camera control sys-
tem with flat -panel display, HS -102P
CCD camera pan/tilt heads, SLD-2010
servo drives and four Osprey Plus
pedestal tripods.
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Inter BEE 2002
International Broadcast Equipment Exhibition 2002

November 20-22, 2002 Nippon Convention Center(Makuhari Messe)

International Broadcast Equipment Exhibition

Tune to the sights and sounds of tomorrow.
What's coming in broadcasting, video, and audio technology? If you are
interested in the latest designs and developments, be sure to attend the
International Broadcast Equipment Exhibition (Inter BEE).

This year's event is expected to attract greater attention than ever before. More
than 500 exhibitors will show the latest systems and technologies, while a
visitor of more than 30,000 industry experts worldwide is anticipated. It's an
ideal venue for meeting today's innovators and foreseeing tomorrow's trends.

Inter BEE 2002 also provides a valuable forum for interchange through a wide
range of symposiums and seminars. These programs will be led by prominent
broadcast, audio, and software producers, as well as systems hardware
developers. You can share insights, and maybe even help shape the future.

Join the experts at Inter BEE 2002, and get an inside view of broadcasting
innovations to come.

For more information on Inter BEE 2002, contact:
Japan Electronics Show Association
Sumitomo Shibadaimon Bldg. 2 Gokan, 1-12-16, Shibadaimon, Minato-ku, Tokyo 105-0012, Japan
Fax.: +81-3-5402-7605 E-mail: bee@jesa.or.jp URL: http:hbee.jesa.or.jp/
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Exhibition Categories
*Audio Equipment *Cameras and Related Equipment

*Recording Equipment

*Editing and Production Equipment

*Electronic Displays *System Conversion Equipment

*Output Systems *Relay Systems

*Transmission Systems *Lighting Equipment

*Measuring Equipment *Transmission Cables

IbElectrnc Power Units *HDTV Systems

OSatellie Broadcasting Systems *Virtual Systems

ECG Production Systems ODVD Systems

Multimedia Systems *Software

*Multiplex Broadcasting Systems *Others
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A Vinten AutoCam camera control system with a flat -panel touchscreen display
in AMEX's broadcast department.

The new control system provides the camera moves among separate cameras
flexibility to perform simultaneous in the studio, and allows more accurate

positioning of camera shots for live
broadcasts. It allows control of eight
cameras, while the old equipment
could only handle four.

Camera movements are

smooth and precise, and

the programmed shots

are consistent

The Vinten equipment is easy to use
and has performed well. Camera
movements are smooth and precise,
and the programmed shots are con-
sistent. The new equipment's ease of
use and increased reliability will make
any future expansions considerably
easier. BE

Ken Meyer is technical manager, Broadcast
Services, for the American Stock Exchange.

Sales of integrated DTV sets
are up 1.455% over last year.

CLEAR CHOICE
How long can you afford to keep DTV

your audience waiting?

Of the 1,600 television stations in America, 430
have converted to digital. And of the eight or so
companies that provided these conversions, the
world's most prominent station owners-leaders
like Clear Channel Broadcast-relied time and time
again on DTV ClearChoice from MCSi. Given this
fact, we're thankful to be North America's largest
analog -to -digital provider. With three years, six
months and 1,170 stations to go, we better be.

 Extremely Affordable - Built to YOUR Price Point!
 Easy to Upgrade - Grow as Your Budget Allows!
 Rigorously Tested to Meet all ATSC Requirements
 Installed Onsite w/ Zero Downtime
 Complete Documentation & End -User Training
 Industry's Most Comprehensive 24/7 Support Options

Give us a call
We're not going to tell you when to go digital
(you're the best judge of that). We're not even
going to tell you how (we have a hunch you'll do
your homework). We will, however, give you our
toll -free number so when the time is right, and your
homework's done, you won't have to call
information.

broadcastsolutions-
group

INTUITIVE MPEG-2 TS ANALYZED.

HIGH -QUALITY UP -CONVERSION

BASEBAND SIGNAL MONITORING

DYNAMIC PSIP GENERATOR

Call 800.554.5440
Ask for the Broadcast Solutions Group.

02002 MCSi, Inc. All rights reserved. MCSi, the MCSi logo, the Broadcast Solutions Group logo, and the ClearChcice logo ore registered trademarks of MCSi. Allother
trademarks contained in this document ore the property of their respective owners. MCSi reserves the right to alter pricing. specifications and terms without notice at anytime.

www.mcsinet.com

MCSi.
Media Consubonta  Sysierne Inhogroton

D-BRD-3500004
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Charter
At Charter ABS, we are expanding our
inventory to include the top -of -the -line
gear you want. Our manufacturer -
certified technicians are available to
assist you 24 hours a day.

Call us to discuss your next project.
1.800.655.9115
www,charterabs.com
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Routers
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Still Stores

VDAs

Vectorscopes

Frame Syncs

Scan Converters

Time Code Slates

Microphones
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Mixers
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Amplifiers

Headsets

Wireless Intercom

Cameras

Lenses

CHARTER
ADVANCED BROADCAST SERVICES
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When worlds
collide:
DTV and the Olympics
BY PAUL BOYDEN

he Winter Olympics have
come and gone. But KSL-
TV, the NBC affiliate in Salt

Lake City, was transformed when faced
with the monumental task of manag-
ing their digital spectrum during the
Olympics. The task involved broadcast-
ing NBC -provided high -definition cov-
erage, transmitting a standard -defini-
tion signal, continuing service to their
traditional analog viewers, and leasing
extra bandwidth to WOW Digital TV.
(See Figure 1.)

Just before the Olympics, NBC an-
nounced that it would team with HDNet
to provide eight hours each day of origi-
nal HD coverage of competition and the
opening and closing ceremonies. This
meant that KSL would have the NBC/
HDNet high -definition feed and their
simulcast standard -definition feed mul-
tiplexed on their DTV channel.

KSL did not have a reliable way to

By contrasting the two systems, they
immediately realized that the MV50 SD
encoders from Harmonic instantly re-
sponded to non -demanding content
and dropped the data rate of the en-
coded output, even to its minimum rate
of around 0.8Mb/s, with no discern-
ible loss of quality.

solves and detailed motion shots.
In the variable bit rate (VBR) configu-

ration, the KSL team found the en-
coded HD video would frequently
hover below 10Mb/s, lending a lot of
space for quality SD video. They ex-
pected this, but were surprised at how
much quality improvement the HD

KSL-11/ was transformed when faced with the

monumental task of managing their digital spectrum

during the Olympics.

The HD was a little more challeng-
ing. They found the least forgiving
monitor to be a native 720p (all of their
HD is 1080i), 52 -inch plasma display
and used this as the most sensitive way
to search for artifacts. In the de -inter-
lacing process, this monitor appeared
to enhance any MPEG artifacts. With

HDNet,
NBC HD

teed

NBC
primary

coverage

Satellite DVB

Satellite DVB

IRO

HD SDr

SD SDr

Local
branding

and insertion

Local
branding

and insertion

WOW
content
creation

HD SDI

SD SDI

Internet

Harmonic
MV400 HO
encoder

A

VBR stat pool
* DVB/AS

Harmonic
MV50 HD
encoder

OpenTV
Open -

Streamer

Thales PSIP
generation

and insertion

Harmonic
MN20

multiplexer
*

Figure 1.This graphic describes the demands placed on KSL-TV during its cover-
age of the Winter Olympics.

quantify the differences in the encod-
ing processes, so for comparison they
left the original system in place in con-
stant bit rate (CBR) mode, running
SD at 3.5Mb/s and HD at 12 Mb/s.

no datacasting, they would have been
running HD at 15Mb/s, which is about
100:1 compression. With data, the CBR
encoded stream dropped down to
12Mb/s, revealing tiling artifacts in dis-

could recover by negotiating with the
SD service -a true give-and-take.

There were other factors at work that
enabled bandwidth efficiency. KSL
used a large, 30 -frame GOP on SD. The
only disadvantage to a large GOP in
transmission is the time required for a
channel change. The SD encoder offers
edge -processing options that allocate
less bandwidth to the edges of the pic-
ture that would normally be hidden in
overscan. The HD encoder, not as ma-
ture a product as its SD counterpart,
still reduced bandwidth consumption
using horizontal filtering. Incidentally,
the configuration process proved that
these other measures were important
in achieving the highest perceptible
video quality.

The end result of the test was that
KSL met its objectives and demon-
strated the viability, feasibility and the
increased revenue potential associated
with digital broadcasting. BE

At the time this article was written, Paul
Boyden was a DTV engineer at KSL. He
has since joined WOW Digital TV as
broadcast operations manager.
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Video
storage
BY JOHN LUFF

W hen commercial
broadcasting began,
arguably at the 1939

World's Fair in New York, there was no
effective means of routinely recording
the signal for later playback. The most
common method of the era was to
point a film camera at a special picture
tube and make a "Kinescope" record-
ing on film. The electronic media cap-
tured film images. Isn't it interesting
that film is now shot on video cameras
and printed to moving chemistry?

Television is a medium of consider-
able immediacy, but it is steeped in
technology that often shapes how the
media is used. When Ampex demon-
strated practical commercial video re-
cording in 1956, television was
changed in material ways. Archival
copies on film need not be created, for
an all -electronic medium could pro-
duce results that were higher in qual-
ity. Moreover, they could be played

=111.1111

Today we largely take video storage
for granted. Home recordings can ri-
val the quality of the first professional
ENG recordings done on Umatic tape.
The technology of tape was well un-
derstood when operators had to make

routine adjustments to
record drivers and play-
back amplifiers. Both tape
and disk recording use the
same principals from high
school physics. If you pass
a narrow gap wrapped by
coils that induce a mag-
netic field in the area of
the gap you can create al-
ternating patterns of
"north" and "south" poles
in the thin recording me-
dium. The recording me-
dium is a material with
magnetic particles either
deposited in a vacuum on

the substrate (typically a Mylar base
layer), or painted onto the surface in a
suspension of magnetic particles in a
binder layer. (See Figure 1.) If the wave-
lengths to be recorded get shorter the
gap must be narrower, and generally

Signal input

Ma

Magnetic flux

netic coating
NSNSNSNSNSNSNS

Base layer

Figure 1. Side view of a magnetic recording head.
In both tape and disk recording, the signal passing
through a magnetic field affects the arrangement
of magnetic particles on the recording medium.

back as fast as the tape they were re-
corded on was rewound. Reruns could
be almost as good as the original
broadcast, and time zone delay could be
achieved without recreating a live event
a second time. To broadcast engineers

of the time it must have been quite a
marvel. Heads spinning at 14,400
RPM and sophisticated signal systems
were required. Those who might faint
at high costs would have been well
advised to take a large aspirin. Twenty
years later quadruplex recording
reached the height of its sophistication
with the Ampex AVR-1 recorder,
which virtually eliminated the artifacts
that were inherent parts of video re-
cording to that point.

the coating thinner on the tape.
Similar basic physics govern disk re-

cording. The limits of modern storage
technology are mostly driven by evolv-
ing methods of placing the recorded
patterns on the medium and then read-
ing them back accurately. Quadruplex
and other early tape formats separated
the tracks by guard bands to ensure
they could be uniquely identified. A
control track was used to synchronize
the movement of the head across the

Contrasted with disk recording, tape is far from
being the king of the hill.

tape with the location of the tracks
made as the tape moved through the
machine. Over time the guard bands
got narrower and eventually disap-
peared as some formats adopted po-
larizing techniques to allow tracks that
are essentially overlapping to be read
back. In addition to narrow track pitch,
the gap width, one of the key factors
determining the minimum wavelength
of the recorded signal, got narrower.
The width of the pole piece also got
narrower to allow even narrower tracks.

Storage media density
The net effect of all factors is the

steady improvement in packing den-
sity on the recorded medium. Tape
formulations have improved, to a large
degree because of the research dollar
poured into consumer electronics re-
search where payback can be huge.
The storage capacity of modern digi-
tal formats varies from about 11Gb/
hour for DV up to about 140GB/hour
for D-5. This would not be possible
without all of the research into the
fundamental physics of recording. It
is worth noting that the same facts that
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Modulation Sciences' SAP Generator is

proud to announce the birth of a son, the
msi 189 SAP/StereoNideo Receiver.

All outputs are available simultaneously
and all are balanced line level.

This is an exciting time for the Modulation
Sciences SAP family of products as they will

be called to duty when the FCC implements

Descriptive Video for the sight impaired in
early 2002.

Are you SAP ready?

Please contact Modulation Sciences for more
information on their SAP family of products.

12A Worlds Fair Drive
modulation Somerset, NJ 08873

Toll Free: (800) 826-2603

Voice: (732) 302-3090

Fax: (732) 302-0206
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make video recording a lucrative mar-
ket for manufacturers make hauling
digital video over WAN networks very
appealing to data carriers. We have a
dense medium that gobbles resources.

All of this leads to a density per cubic

years. But if you own thousands of
hours of programming it is still far
cheaper to store the content on tape,
even if you must access it under con-
trol of a media asset management sys-
tem. When will tape die? Perhaps in a

The death of videotape, though long predicted and

some think feared by manufacturers of videotape

recorders, is still a long way into the future.

inch that varies from under 1GB/in'
to about 2Gb/in3. Contrasted with disk
recording, tape is far from being the
king of the hill. The disk in the laptop
I used to write this article stores a rela-
tively low 12GB, but in only .5 cubic
inches. The drives being delivered in
many servers today hold 181GB in
about 22 cubic inches, for a whopping
8GB/in3. A DVD is only about 80 per-
cent of that density when removed
from the machine and considerably
lower when counted with the playback
drive.

But the trend is clear. The 181GB
drives are the same form factor that
20MB drives were only a few years ago.
That 90 times improvement is pretty
incredible, but experts in disk drive
technology predict we may soon see
the leveling of the curve. The cost of
drives drops like stones, with each new
generation of drives achieving the
same sub -$200 price point in a time
period that approaches a year. In terms
of cost of storage though, digital tape,
and especially videotape, is an amaz-
ing bargain. A $125 D-5 tape manages
under a dollar per GB, while the mod-
ern high-speed 181GB drive costs
about five times as much per GB.

Storage options
The result of this admittedly back -

of -the -envelope, order -of -magnitude
evaluation, is a simple fact. The death
of videotape, though long predicted
and some think feared by manufactur-
ers of videotape recorders, is still a
long way into the future. Disk drives
get better every year, and closing the
gap is now possible in the next few

decade when optical storage reaches
high enough capacity and access
speeds approaching modern disk
drives. That will not be soon either.

Researchers have their sights set on
all kinds of technologies that may well
take off this decade. Volumetric opti-
cal storage and a host of other rather
complex but promising technologies
could provide highly reliable and cost-
effective storage for video.

I left out one medium that is critical
to the future of television. It holds
great promise of the highest image
quality and reasonable storage density.
It interfaces reasonably well with
HDTV applications and has very long
demonstrated shelf life. It is also ubiq-
uitous on all continents, available for
recording, archiving and display use.
In fact most (or at least much) of tele-
vision has been using it for decades.
Of course it is the medium this article
first reflected on, film. Film has a vi-
brant and important place in current
and future recording and production,
and it may outlive all current video-
tape and optical technologies. What
goes around comes around. BE

John Luff is senior vice president of
business development forAZCAR. To reach
him, visit www.azcar.com.

SEND
Send questions and comments to:

john_luff@primediabusiness.com

ATTENTION READERS!
Sign up now for Broadcast Engineering's

exciting, new online newsletter

BEYOND THE HEADLINES
at www.broadcastengineering.com
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Efficiency

Power
The K2 IOT sets the standard for performance, efficiency and power
with up to 150 kW peak, digital power or 86 kW peak-of-sinc
common mode NTSC 'isual power - 10% aural -. Our ur ique, field -
proven design features simple, user-friendly tuning on the front of the
subsystem. Engineerei for long life and high efficiency, it is not
necessary to disconnect the power, cooling water or remove the
assembly from the transmitter cabinet to replace the tube. We've
kept our focus on engineering the simplest and most reliable IOT
amplifier in the industry.

A Division of

Communicat ons & Power Industries, Inc.

301 Industrial Road

San Carlos, CA 94070

)50.E('''' 1221
fax 650.592.9988

email iot@eimac.cpii.com
viww.eimac.corn

rtf. ..no
MINN

IMM

r'onnumications & Power Industries

ISO 9001 Certified . Made in USA
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ASSET MANAGEMENT SYSTEM
Miranda MediaWorks: archive material in a centralized
storage location; includes a built-in source and monitor-
ing system; video assets ingested in the system are
available for frame -accurate browsing from a PC
desktop; video assets imported in different formats can
be viewed using a standard browser.

514-333-1772; www.miranda.com

CAMERA
Panasonic Broadcast AJ-
H DC27: features 2/3 -inch high -

definition IT-3CCD; includes

advanced digital signal processing
and a built-in scan reverse function; Prime

lens for 35mm film is usable with lens

adaptor; has selectable optical filters ND,
CC; includes eight scene files.

800-528-8601; www.panasonic.com/broadcast

STUDIO CAMERA SYSTEM
Sony BVP900: high -end studio/OB 12 -bit ADSP camera
shell; interfaces with a high-speed command system;
features a virtual mini camera containing the basis of the
imaging system; includes wideband triax and bidirec-
tional teleprompter.

800 -686 -SONY; www.sonybiz.net

OPERATING SOFTWARE
Accom Abekas 6000: includes progressive background
defragmentation with the ability to resume after power
outages or other interruptions; features advanced clip
searching facilities and vertical interval timecode
recording on MPEG material.

650-328-3818; www.accom.com

MPEG-2 ENCODER
Scientific-Atlanta Continuum DVP model D9030:
1RU high; includes advanced pre-processing (spatial/
temporal pre -filtering, fast look -ahead) and statistical
multiplexing capabilities.

+49 6173 928 0; www.scientificatlanta.com

LOUDNESS METER
Dolby LM100: measures the equivalent loudness of
programming; adjust channels and programs towards
the same loudness level; front panel allows users to
select the input source, program and/or individual
channels; provides controls for pausing and resetting the
measurement function; has a vacuum fluorescent display
that can show up to two measured values.

+441193 842100; www.dolby.com

PROMPTING SYSTEMS
Telescript Ultimate Field/ENG: features HiBrite
Performance to deliver easy -to -read text in virtually any
lighting condition; designed for an easy assembly and
portable operation; features Telescript's FPS -120 Field/
ENG flat -panel teleprompter with Quick Mount technol-
ogy configured in a custom-built case.

201-767-6733; www.telescriptcom

DVB STATISTICAL
MULTIPLEXER
Scopus RTM-3300: features statistical multiplexing
support, advanced remultiplexing, PSI/SI auto -genera-
tion and integration and generator support for DVB table
editing and EPG insertion; includes an open -system DVB
Simulcrypt Interface, bit -rate transcoder interface and
PID remapping and transport stream processing.

858-618-1600; www.scopus.net

104 broadcastengineering.com AUGUST 2002



IT'S A

SNAP

5
MODULES

BUILD

SEPARATE

STATIONS I I i 11111

i-stations

MIMI e5 fl!,m® t15
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The future of digital intercom

Modular Configurable Expandable How many keys do you need in each position? Whet
features do you require? The new i-stations for Matrix Plus digital intercom systems have the answer.
With display and non -display modules, 16 -button keypad module, level -control module and more,
you have access to a wide variety of "custom" stations that you can configure and expand as desired.

i-stations offer up to 32 keys in 1 -RU, with backlit displays and individually variable levels for each
key. The keypad module provides extensive programming caaability and d rect DTMF dialing.

For the best in production communications, key in to the i-stations!

© 2002 Clear -Corn Intercom Systems I 510-496-6666 I fax 510-496-6699 www.clearcom.com
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TECHNOLOGIES

"FusionPro" now shipping.
See us at IBC on Stand 8.319.

THINK MULTIVIEWER.
THINK ZANDAR

Zondor offer a wide range of proven MultiViewer solutions, with
numerous input formats, output display resolutions, and control options.

Think Zander for:
 Command & Control
 Master Control Rooms
 Broadcast multi video

& audio monitoring

vize

Dr /6 P7

Trioted House, Abbey Road,
Deansgrange, Co. Dublin, Ireland.
Tel +353 1 280 8945
Fax +353 1 280 8956
E-mail soles@zandar.com

 AV Presentations
 Video.conferencing
 Mosaic & Interactive Channels
 Security & Surveillance

USA:
1970 E. awc,ola Parkway, No ;2(
Kissimmee, FL 34743, USA.
Tel 321 939 0457
Fax 321 939 0458
E-mail:aclvancedms@msn corn

www.zandar.com

What Your Integrator
Doesn't Want
You to Know! Why are you

paying to have
your patchbays

wired to DA frames?
Do you know there is a

product that eliminates that
step? PatchAmp Distribution

Systems are specifically designed to
cut out the labor of wiring jacks to DA's.

Why pay for something that's free?
 32 - lx5 DA Modules internally wired to 5 patchbays

 Coaxial universal  PatchAmp frames remove
hundreds of cables from your system  Modular

frame with removable patch panels  Simplified
rear panel for easy hook-up  Cuts installation

time in half  Superior quality
Too good to be true?

Call us and we'll prove it!

Call us for a side -by -side
comparison of leading

manufacturers vs. PatchAmp

201-457-1504
20 East Kennedy Street,
Hackensack, NJ 07601

www.patchamp.com

PATC L'J
0 0 0 0 0 0 0 0 0 0 0 0
PATCHING & DISTRIBUTION TECHNOLOGY

VISION
MIXER
Thomson Grass
Valley XtennDD:
includes SD and HD
models; features LAN
technology, chroma
key capabilities and

macro key memcry; has an advanced graphical user
interface for direct control; includes up to eight down-
stream keyers in the program preset bank and up to 90
inputs and 36 outputs with up to 20 auxiliary busses.

818-729-7700; www.thomsongrassvalley.com

VIRTUAL SET
SYSTEM
Radamec Virtual Scenario:
uses mathematical algorithms
to apply the correct
perspectives to
background video in

virtual sets; adjusts for the studio camera's
pans, tilts and zooms; the system processes a
virtual set video image according to data on
camera movement received from a user workstation.

732-846-0544; www. radamecbroadcast.com

BROADCAST MEDIA SYSTEM
Axon Digital DesignSFRO4: new compact broadcast
modular media system processes and converts audio
and video; features a new infrastructure and control
interface; 1RU system houses four cards and a single
power supply; synchronizes video output and handles
audio embedding and de -embedding with slave cards,
making it easy to switch channels.

+31 135116666; www.axon.tv

SYNCHRONIZATION SOFTWARE
TrueTime Domain Time II: network time synchronization
software suite combines with TrueTime's dedicated GPS-
referenced network time server to create a comprehen-
sive synchronization solution; distributes atomic clock
quality time for mission -critical network applications.

800-328-1230; www.truetime.net

BROADCAST CARRIAGE
SOLUTION
Triveni Digital end -to -end broadcast carriage
solution: for carriage of terrestrial DTV signals over
digtial cable to caole-ready DTV receivers; includes
Triveni's StreamBridge solution for handling the off -air
ATSC PSIP data al the local cable headend; also incorpo-
rates a cable -ready receiver from LG Electronics with a
0.AM tuner.

609-716-3500; www.trivenidigital.com
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Leitch dpsVelocity 8.0:
F- ' - includes multi -camera

_ editing, real-time

mattes" and
- - direct DV I/O support;

- ,,--fte
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reoftra
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viusk. iii4:P;4 - features customizable hot

, key s and user -selectable

A/X/B;qv or

single-track editing modes; is available as
fully integrated turnkey solutions in mid -

tower and rack -mount form factors.
800-381-0233; www.leitch.com

NONLINEAR EDITOR
; 11 11 0 I. 1 I

Avid Technology Avid / DS v6.0 Family: Avid / DS HD
allows users to finish projects at multiple non -compressed

HDTV and SOW formats; Avid / DS HD Editor supports key

formats and frame rates; Avid / DS is a NLE system for real-

time creative editing and finishing projects in
non -compressed standard -definition formats;

Avid / DS remote processing system enables ' - '

users to experiment while tasks are pro-
cessed in the background.

978-640-6789; www.avid.com

TRANSCODING SOFTWARE
S.0

:?-

,...-.....
,...,--..-

`i=ce,

Canopus ProCoder:
supports all video
formats; converts single
or multiple source files at
one time; outputs to
multiple files in multiple
formats

simultaneously; maximizes transcoding
speed by optimizing conversion elements -.
and filter applications; automatically
performs operations such as pulldown and
frame interpolation when needed.

408-954-4500; www.canopus.com

MPEG-2 COMMON INTERFACE
RECEIVER
Standard Communications SDR422CI-A:
includes an asynchronous serial interface;
ASI is on coax or optical fiber; maximum '

data payload for the ASI/SPI version is
150Mb/s.

800-745-2445; www.standardcomm.com

AUGUST 2002

You watched
the World Cup.

Scopus made it possible!

Every day, Scopus end -to -end
MPEG-2 DVB system solutions
allow millions of viewers worldwide
to enjoy the live transmission of
most exciting broadcasts such as
the 2002 World cup.

Join Korea Telecom and leading
broadcasters around the globe who
choose Scopus platforms to provide
them with the most innovative, cost-
effective solutions available.

See us at

Booth No. I .44

SCO
Network Technologies

www.scopus.net, info@scopus.net

Offices: Brazil - (+55-12) 3923-9208, China - (+86-10) 6524-9705
Germany - (+49-69) 9500-2255, India - (+91) 98206-44305
Israel - (+972-3) 900-7777, Mexico - (+52-044) 1952-1396

Russia - (+7-095) 789-3580. USA - (858) 618-1600

Scopus. Broadening Your Scope.
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Amplified

coverage.

Broadcast Engineering's ability to help
you solve business problems extends
beyond the great editorial in this publication.

Visit www.broadcastengineering.com and you'll
find a wealth of information to help you do
your job better, including:

 Archives of important articles from past issues
 Informative demonstrations of industry products
 Archives of news from the broadcast and
production industries
 A link to the Buyers Guide to help in buying
decisions
 Links to other sources of helpful, industry -re-
lated information

Tap into the power beyond the
printed word.

BroadcastEngineering.
www.broadcastengineering.com



AP41AP41-SW
AP41

TBC/Fr
C%nda

nehronizer,
one or hoard Icvel,:ing

dual channel
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o DTA. AID Cony

SDI PROC
Analog or Digital

Pr -Tess; na Amplifier

lti801/
Digital Video Router

any comb nation up to 8x8

\T6I AT6 -F./1161- XL

86AY86- 1U
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Test Signal Generator
Digital and Analog

SDI Converter
Vidio AID, D/A
Aucio A/D, D/A,

V -DM  AN -M  AN-M2A
SDI Audio/Video

MultiplexerlDemultiplexe.
". - "

Need it all?
Hotronic offers a full line Digital and

Analog Video/Audio products.TBC/F-ame
Synchron zers range from the PC Plug-in

Card level to standalone units accommodating a -Iuge
variety of applications such as VCR, camera, satellite

feed or multi -media input for video duplication,
edit ng and satellite feed receiving.

From Digital and Analog format conversion...
to preventinc profanity on a live broadcast...

n a teleconferencing meeting...
to :he distant classroom environment...

the app ications are endless and Hotronic has it all.

H
HOTRONIC, INC.
1875 S. Winchester Blvd.
Campbell, CA 95008 USA
Tel: (408) 378-3883 Fax: (408) 378-3888
NWW.hotronics.com sales@hotronics.com
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PORTS TICKERS NEWS HEADLINES
FROM THE AP WIRE

SCHOOL CLOSINGS
& WEATHER ALERTS

CGS INFOGRAPHICS AUTOMATION
www.cgsautolnation.com (859) 737-4548

GomPack

Your Link To The World
ComPack- Connects Your Intercom To Any Telecom
Line - Cell, PBX, Analog, Digital, ISDN, Conventional...

With the rugged ComPack there's never
been a more portable, flexible, ccst-

effective solution for linking your

intercom systems to virtually any type of
telecom line. Simply connect ComPact to

your heltpack intercom group to prov de
a full duplex, always -on connection.
ComPack is also perfect for remote
broadcasts, IFB feeds, or interviews offer
any phone connection.

JK Audio
REMOTE BROADCAST GEAR

Toll Free (USA & Canada): 800-552-8346
Tel: 815-786-2929 Fax: 815-786-8502
www.jkaudio.com

Got a problem? We Build So/uti
Since 1982, Henry Engineering's "blue bcxes"
have been solving your problems!
 Audio Interface
 Audio Mixing
 Audio Distribution
 Telephone Information
 Digital Audio Storage
 Control Interface

Over 60,000
units in use
worldwide.
How can we
help you?

www.henryeng.com
Tel: 626.355.3656
Fax: 626.355.0077

View an
online

product
demo

whenever
you see

this logo.

www.broadcastengineering.com
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TALLY
MAPPERTM

 Tally Routing & Mapping
 One Button Operation
 Store Maps Internally
 Edit From a PC/Laptop

.

A Compact Solution,
Ideal for Mobile Units and

Multiple Production Setups.

Video amer.
Control System Solutions

Tel: 530-477-2000
www.videoframesystems.com

HRstw®
Sure, we could build a sunroof

Into our SCT-50, but do you
really need one?

HORITA
SCT-50

14:12:25 03-17-01

The Simple Way to Add
Titles/Captions & Time/Date to

Video - SCT-50 - $329
Stand alone or RS232 controlled Industrial
CG" adds up to 9 lines of 20 characters
each of text/symbols. Change size,
contrast, background, position, etc.
Time display can include tenths of seconds.
Individual or group control of up to 99 units
using a single RS232 port.
Includes easy to use DOS "pop-up" screen
editor that maintains 100 separate screens.
Battery backed -up internal clock -calendar.

Unconditional y Guaranteed

HORITIV
Stuff You Can Use'

erformance uality &lability* implicity

Contact your local video dealer or
call (949)489-0240 WNW. horita.corn

TELECOM

Features

COMPLETE FIBER OPTIC SOLUTIONS

VIDEO

AUDIO

CONTROL

DATACOM

L BAND
OF PO 150M1-4

SONET OCMI/ 1

DS3 E3
Ti El -

D%H
ANALOG
DVB-ASI

AES
ANALOG
Mar E

RS232 422 =71
GPI GPO

10 tone ERN,
11IG4,60 ETHERNET

[IBER CHANNEL INAVH. iTI-1

t:oNvERTE R3

MALBILERTI-

IMVTULLEZOTH

TI OR

er

Applications
. Facility / Studio Linking

. Metro Video+Audio_Control Data
Links

. Studio to Transmitter Links

. Outdoor Events & Remote
Broadcasts

. Low Cost. Signal Aggregation

Flexible &Expandable Transport Platform
Video+Audio+Control+Tally+L-C-Datacom+
Telecom+RF In One Platform
Single Fiber (CWDM) or Multalle Fibers
Economical Expansion (TOM + CVVDM)
Supports Single -Mode & Mudd-Mude Fiber
1000. Hot Swappable, Supply Redundancy
VistaLINK " Monitoring and Control
SoftSwitch'" for Glitchiess AES Switching

ethell2
See us at 1BC2002

Hall #10, Booth #130

PN 905-335-3700 F.: 905-335-3573 www.evertz.corn

Feed -Friendly Decoder

$t395
*I-41111 Ib

 N

with synchronizer: $1,195

ADC -8032A NTSC/PAL to 4:2:2

A superior quality analog -to -digital converter
specially designed to handle tough microway
and satellite feeds as well as all general
decoding requirements.

www.rossvldeo.com -ell: (613)652-4886 Fax: (613)652-4425
.
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UPGRADE
BUY

SELL

TRADE

NEW

USED

SONY
DSR45 DVCAM

Compact half -rack
Digital VTR

EWA ;Ise

Authorized

Professional
816 N. Victory Blvd. Burbank, CA 91502 FAX 818.340.1354 Reseller

818.840.1351
email for quotes Paul@studio-exchanqe.com

High Quality
Mini Pack Size
Mounting Ears or
Drop Down Use

GMZ Electronics.com
email @ gmzelectronIcs.com

111111111111111114141111

1 M30 C;11:1

Pre -Owned Equipment
Broadcast - Production - Satellite

Digital - Analog

(210) 363-7800

Classifieds
Services

ROHDE & SCHWARZ
Service & calibration of broadcast test
& measurement equipment, analog &
digital. For information call our toll
free number:1-877-438-2880

AcousticsFirst
TN=re: 888-765-2900

Full product the for sound control
and noise elimination.
Web: http://www.acousticsfirst.com

3M
SOUND ISOLATION ENCLOSURES

E-MAIL: WhiSpera ICS.COM
WEB SITE:

www.whisperroom.com
116 S. Sugar Hollow Road

Morristown, Tennessee 37813

Vocal Booths
Broadcast Booths

etc...

PH: 423-585-5827
FAX: 423-585-5831

Telephone Control - Router Control
79 turns any telephone into

a remote control for serial devices
Aruba, $395 create a custom PC router
control panel without writing code.
Works with Routers, Servers, VTR's, etc.

Calypso-EV*4N Irtcc
(715)381-9646 www.calypsodesign.tv
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Classifieds
Business

Wanted
13USINESS

WANTED
Private investor seeking to purchase
broadcast manufacturing firms, distribu-
torships, divisions or product lines from
established companies. No dealerships,
please. Contact mark @ towerpowercom
or fax to 845-246-0165.

Classifieds
UsedEquipment

www.AudioVideoSearch.Biz
Professional Broadcast Equipment

World Wide Equipment Rental & Sales
Lowest Prices World Wide

vas1234@netze ro. net  818-953-8539
Sony  JVC  Panasonic

Classifieds
ProfessionalServices

NETCOM
STATE OF THE ART ENGINEERING

FOR AUDIO AND VIDEO
ENGINEERING DESIGN  CAD DRAFTING SERVICES
CABLE FABRICATION  PRE -WIRED PATCH PANELRACKS

SYSTEM INSTALLATIONS  EQUIPMENT SALES

(201) 968-0684
FAX 12011968-0688

20 EAST KENNEDY ST. HACKENS.\ N

The NLE Buyers Guide
A buyers guide to nonlinear video

editing systems and disk recorders /
servers for editing with a searchable

database of over 200  roducts
http://NLEguide.com

Broadve Engineering
Jennifer Shafer
1-800-896-9939

Classified Advertising Manager

Eimri Want d
Have you

thought about
selling your

tower?
Let Richland's acquisition team help you to:
 eliminate the headaches associated with tower

maintenance and ownersl- ip, and
 turn your assets into cash.

Richland Towers, a premium provider of broadcast and
telecommunications tower space in the U.S., is
currently seeking to acquire towers nationwide.

Please contact David Denton, Vice President
Sales and Marketing, at 1 (800) 827-4349 extension
6872 or via email at info@nowers.com.
See our website at www.ricblandtowers.com

RICHLAND
AL,ove All Technology

BROADCASTENGINEERING.COM

Help Wanted

SEARCH & PLACEMENT
ENGINEERING/TECHNICAL

ALL LEVELS
Professional - Confident!
Serving All USA States 113Z1
Employer Paid Fees
Over 20 Years Experience

KeystoneAmerica
Dime Bank , 49 S. Main St., Pittston, PA 18640 USA

Phone (570) 655-7143  Fax (570) 654-5765
e-mail: mail@KeystoneAmerica.com

website: KeystoneAmerica.com
We respond to all

Employee & Employer Inquiries
ALAN KORNISH / MARK KELLY

CHIEF ENGINEER- DG SYSTEMS: Digital
Generation Systems is currently accepting
applications for a Chief Engineer responsible
for its NY locations. Applicants should have
experience with engineering management,
facility design, analog and digital technolo-
gies, and the ability to troubleshoot down
to component level. Experience with the
repair and maintenance of Digital Betacam,
D2 Betacam SP, and One Inch formats. Ideal
candidate should possess a degree in engi-
neering or related experience necessary.
Experience with studio production a plus.
For consideration, please fax resume to
David Parham at 212-547-3987 Or e-mail
dpatham@dgsystems.com
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Help Wait d

E! is everything entertainment
and one of the fastest -growing and popular
sites on TV or online, providing fast -paced
news, views, fashion and entertainment
programming. We have challenging
opportunities in our Los Angeles, CA office
for the following professionals:

MANAGER, ENGINEERING
Primarily responsible for managing/scheduling
the activities of engineering staff in the testing,
maintenance, and repair of equipment. Act as
project manager and work with Director,
Engineering to oversee entire Engineering
function, Selected candidates must have 5+
years related broadcast/cable experience and a
bachelor's degree in Engineering or equivalent,
or extensive related work experience. Requires
a background in component level trouble-
shooting, construction and wiring. Previous
management experience is essential.

ENGINEER HI
You will perform maintenance work on all facility
systems, as well as participate in facility system
design, construction, installation, trouble-
shooting and training. This includes conducting
diagnostics and maintaining/repairing all on-line,
on -air and operational equipment and systems.
Requires 10+ years related broadcast/cable
experience and a bachelor's degree in
Engineering or equivalent work experience.
Must be familiar with the overall system layout
of a cable network. and possess thorough
knowledge of digital audio and video. Must be
able to work flexible hours.

Only resumes submitted via email to:
www.eentertalmnent.comicareers will
be considered. Qualified applicants will be
notified. No phone calls please. EOE

gonline 41:) -

CHIEF ENGINEER: One of the nations
largest broadcasting groups with sta-
tions located throughout the country,
is interested in reviewing resumes for
consideration for the position of Chief
Engineer. The Chief Engineer is a de-
partmental management position and
has the responsibility and authority
over all studio operations, technical
maintenance, building facilities, and in-
formation systems. The position entails
scheduling, hiring, training, and evalu-
ating dept. personnel. Also resp. for
departmental operating and capital
budget preparation and review. Your
background should include a minimum
of 10 years experience. Microwave,
transmitter, building, and information
systems planning and management
knowledge is essential. You should have
a minimum of two years technical
schooling with a preference for an ASEE
or BSEE. Send resume and salary re-
quirements to: Personal/Confidential,
Classified Ad Coordinator BER, Dept.
#102, 9800 Metcalf Ave., Overland Park,
KS 66212-2216

MAINTENANCE TECHNICIAN FOX
SPORTS NEW ENGLAND: Our leading all
sports network is seeking an individual
with significant professional experience
in the troubleshooting and maintenance
of broadcast equipment and systems. Re-
sponsibilities include regular mainte-
nance, repair, and alignment of Cameras,
VTR's, Nonlinear / Linear Editing Equip-
ment, Analog and Digital Switchers,
Chyron Graphics, and Production Audio
Equipment. Other duties as assigned. The
ideal candidate should have a minimum
of 2 years broadcast maintenance experi-
ence within a modern broadcast facility.
Computer software and TCP/IP network-
ing experience is a plus. Candidates
should be accustomed to working in a fast
paced, mission critical environment. Must
have the ability to work flexible hours in-
cluding nights, weekends, and holidays.
Some lifting of heavy equipment is re-
quired. Competitive salary and excellent
benefits provided. Send resume to
bireland@cablevision.com or fax/mail re-
sume to (516) 803-3436 indicate code #
0801BE7890WD1 in cover letter or subject
line. 200 Jericho Quadrangle, Jericho NY
11753. Equal Opportunity Employer & A
Drug Free Workplace.

MAINTENANCE ENGINEER: Excellent op-
portunity for a person with a strong back-
ground in Broadcast equipment repair.
DVCPRO or Beta VTR experience desired.
WREG-TV in Memphis, the flagship station
of the New York Times Broadcast Group
is looking for an experienced television
engineer with an Associate degree (or
equivalent) in electronics, 3 years televi-
sion station experience, and knowledge
of digital television. Females and minori-
ties encouraged to apply. Send resume to
Director of Engineering, WREG-TV, 803
Channel 3 Drive, Memphis, TN 38103.
Jim.anhalt@wreg.com EOE

BROADCAST MAINTENANCE ENGI-
NEER: WTSP -TV, CBS affiliate, Tampa-
St.Petersburg- Television Broadcast Main-
tenance Engineer with strong people and
leadership skills. Minimum two years
Electronic Technology training resulting
in Certificate of Graduation or Associates
Degree required. Must demonstrate firm
understanding of basic electricity and
electronics and possess good mechanical
aptitude. Prefer minimum 3 years experi-
ence in all areas of television broadcast
maintenance, with good working knowl-
edge of computer systems. Must have
valid Florida Drivers License; must work
flexible hours. To apply, send resume:
Human Resources, WTSP-TV, P.O. Box
10,000, St. Petersburg, FL 33733. EOE

BROADCAST MAINTENANCE ENGI-
NEER: KATV is seeking a Broadcast
Maintenance Engineer to work in Little
Rock, Arkansas. Experience in broad-
cast equipment troubleshooting and in-
stallation is required. Postion requires
a well -organized person with iniative
and good communication skills. Com-
petitive salary and benefits. Mail re-
sume to KATV, PO Box 77, Little Rock,
AR 72203, or fax resume to 501-324-7726,
or email resume to hr@katv.com.

COMPUTERS: SENIOR SOFTWARE EN-

GINEER for mfg., of electronics & com-
munications eqpmt in Sunnyvale, CA.
Reg. BSEE/CS or equiv. Min. 2 yrs exp in
job offered or 2 yrs exp as S/ware Dvlpr.
Will use OOD using Borland Delphi; UML
using Rational Rose; LAN/WAN Network-
ing; ODBC database development; HF
(human factors) principals for GUI de-
velopment; and Low Level proprietary
serial protocols for driver development.
Send resume to: HR; Harris Automation
Solutions; 1134 E. Argues Ave., Sunny-
vale, CA 94086

JOBS  SERVICES  EQUIPMENT

CLASSIFIED ADVERTISING ONLINE

Contact: Jennifer Shafer
Classified Ad Sales
913-967-1732 or 800-896-9939
jshafer@orimediabusiness.com

Advertising rates in Broadcast
Engineering are $15200 per column
inch, per insertion, with frequency
discounts available. There is a one
inch minimum.

Ads may also be purchased By -
The -Word for $2.35 per word, per
insertion. Initials and abbreviations
count as full words. Minimum
charge is $5000 per insertion. Fre-
quency discounts and reader ser-
vice numbers not available for by -
the -word classified space.

To reserve your classified ad
space, call Jennifer Shafer at

1-800-896-9939
or 913-967-1732

Fax: 913-967-1735
e-mail:

jshafer@primediabusiness.com

118 broadcastengineering.com AUGUST 2002



Ad Index Broadcast Engineering is not responsible
for errors in the Advertisers Index. al s ffic

Page

ADC Telecommunicastion 51

AES Conference Show 52
AJA Video 66
Anton Bauer 11

Arriflex Corp 92
Avid Technology 25
Axcera 83
Axon Digital 87
Bogen Photo Corp. 64-65
Broadcast Microwave 42
Calrec Audio Ltd. 63
Canon USA 37
GC S Infographics Automation 114
Charter/ABS 97
Clear -Corn Intercom 105
CPI/Eimac 103
Dielectric 30-31
Digital Generation Sys. 117
Discreet Logic 43
Dolby Labs Inc 47
E Entertainment Television 118
Ensemble Designs 32
ESE 26
ET AVS 117
Euphonix 49
Evertz Microsystems 115
Fiber Options 16
Fujinon, Inc. 89
Grass Valley/Thomson 39
Hamlet Video 91

Harris Corp./Broadcast Div. 3,118
Henry Engineering 114
Horita 115
Hotronics 113
IDX Technologies 50
Ikegami Electronics 53-60
Inscriber 35
Japan Electronics Show Assoc. 95
JK Audio 114
KATV 118
Keystone International Inc. 117
Leitch BC,29
Maxell Corp. of America 9

MCSI 96
Microwave Radio 99
Modulation Science 101

Northrop Grumman/Elec. Systems 67
Odetics Broadcast 4-5
Opticomm 93
Panasonic Broadcast & Digital 7
PatchAmp 106
Pirod 79
PESA Switching 81
Primedia Business New Media 61,108
Prime Image 33
Production Hub 84
Rainbow Network Corn 118
Raycom Media 118
Richland Towers 117
Rohde & Schwarz 17,116
Ross Video 115
Scopus Network Technologies 107
SeaChange 15
SES Americom 13

Sony Business Systems& Solutions Col.. 27
Studio Exchange 116
Switchcraft 41

Tektronix 21,BRC
Telecast Fiber Systems Inc. 88
Telemetrics 18
Telex 23
Teranex 38
Toshiba America 45
VideoFrame 74
VideoTek, Inc IBC
Wheatstone IFC
WREG 118
WTSP 118
Zandar Technologies 106
360 Systems 85

AUGUST 2002

Advertiser Web site
Hotline Address

800-227-6143
800-541-7299
530-274-2048
203-929-1100
845-353-1400
800-949-2643
724-873-8100
888-919-9379
201-818-9500
800-669-9667

+441422842159
800 -321 -HDTV

859-737-4548
800-655-9115
510-496-6666
650-592-1221

800 -866 -dielectric

adc.com/broadcast
aes.org
aja.com
antonbauer.com
lightning@arri.com
avid.corn
axcera.com
axon.tv
bogenphoto.com
bms-inc.com
calrec.com
905-795-2012

charterabs.ocm
clea rcom.com
eimac.com
dielectric.com

800-869-3504 discreet.com
415-558-0200 dolby.com

503-478-1830
310-322-2136

650-855-0400
905-335-3700
800-342-3748
973-633-5600

+441494793763
800-4HARRIS
626-355-3656
949-489-0240

310-891-2800
201-368-9171
800-363-3400

800-552-8346

800-231-9673
800-533-2836
800-554-5440
978-671-5700
732-302-3090
800-861-1843
714-774-2200

800-528-8601
201-457-1504
574-936-4221
631-845-5020
212-204-2622
408-867-6519
877-629-4122

410-910-7800
613-652-4886
858-618-1600
978-897-0100

+65 6326 3366
800-883-6817
818-840-1351
773-792-2700
800-426-2200
508-754-4858
201-848-9818
800-392-3497
407-858-6000
949-461-4986
530-477-2000
800-800-5719
252-638-7000

ensembledesigns.com
ese-web.com

euphonix.com/broadcast
evertz.com
fiberoptions.com
fujinon.com
grassvalley.com/ad
hamlet.co.uk
harris.com
hen ryeng.com
horita.co

idx.tv
ikegami.com
inscriber.com
bee@jesa.or.jp/
jkaudio.com

leitch.com
maxellpromedia.com
mcsinet.com
mrcbroadcast.com
modsci.com
northropgrumman.com
odetics-broadcast.com
opticomm.com
panasonic.com/broadcast
patchamp.corn
pirod.com
pesa.com
rshoreprimediabusiness
primeimangeinc.corn
productionhub.com

rohde-schwarz.corn
rossvideo.com
scopususa.com
seachangeinternational.com
ses-americom.com
sony.com/professional

switch craft. corn
tektronix.com/videodesign
telecast-fiber.com
telemetricsinc.com
telex.com
teranex.ocm
cameras.toshiba.com
videoframesystems.com
videotek.com
wheatstone.com

321-939-0457 zandar.com
818-991-0360 360systems.com

US/CANADA
WEST
Chuck Bolkcom
(775) 852-1290; Fax: (775) 852-1291
chuckbolk@aol.com

Rick Ayer
(949) 366-9089, Fax: (949) 366-9289
ayercomm@earthlink.net.

EAST
Josh Gordon
(7181802-0488; Fax: (718) 522-4751
jgordon5@bellatlantic.net

EAST/MIDWEST
Joanne Melton
(212) 462-3344; Fax: (212) 206-3618
joanne_melton@primediabusiness.com

INTERNATIONAL
EUROPE
Richard Woolley
+44-1295-278-407
Fax: +44-1295-278-408
richardwoolley@compuserve.com

EUROPE
Tony Chapman
+44-1635-578-874
Fax: +44-1635-578-874
ARCintect@aol.com

ISRAEL
Asa Talbar
Talbar Media
+972-3-5629565; Fax: +972-3-5629567
talbar@inter.net.il

JAPAN
Mash y Yoshikawa
Orient Echo, Inc.
+81-3-3235-5961; Fax: +81-3-3235-5852
mashy@fa2.so-net.ne.jp

CLASSIFIED ADVERTISING
OVERLAND PARK, KS
Jennifer Shafer
(800) 896-9939; (913) 967-1732
Fax: (913) 967-1735

REPRINTS
Wright's Reprints
(877)652-5295;
International inquiries, (218) 419-5725

Customer Service:
913-967-1707 or 800-441-0294

BROADCAST ENGINEERING (ISSN 0007-19941 is
published monthly and mailed free to qualified per-
sons by Primedia Business, 9800 Metcalf, Overland
Park, KS 66212-2216. Periodicals postage paid at
Shawnee Mission, KS, and additional mailing offices.
Canada Post International Publications Mail (Canadian
Distribution) Sales Agreement No. 0956295. POST-
MASTER: Send address changes to Broadcast Engineer-

ing P.O. Box 12901 Overland Park, KS 66282-2902.
CORRESPONDENCE: Editorial and Advertising: 9800
Metcalf, Overland Park, KS 66212-2216 Phone: 913-
341-1300; Edit. fax: 913-967-1905. Advert. fax:
913-9E7-1904. © 2000 by Primedia Business. All
rights reserved.

broadcastengineering.com 119



f : if

What's in your
pocket protector?
BY PAUL MCGOLDRICK

There is magic in a child's face
when you talk about how
things were in the "old days:'

Although vinyl record sales are in the
ascendant today - dwarfing cassette
and minidisk sales, for example - most
children have never seen a phono-
graph in any of its many forms.

It is the same within our industry. A
technician or engineer trained in the
last ten years probably cannot imag-
ine a tubed oscilloscope on which -
even with magic delay triggering from
Tektronix - one could not look at an
individual line of video; or the early
days of UHF transmission, when the
pathetic VHF panoramic receiver (we
didn't yet call them spectrum analyz-
ers) we had was made even worse by
the connection of a downconverter at
the front end. Yes, there were displays
there somewhere, but which mirror
image was the real spectrum we were
supposed to be tuning? On a good
Sunday (such work was always done
on a Sunday, when there was no pro-
gramming until the evening) you
might see eight completely separate
spectrum displays. We had no idea
whether the downconversion and the
doubtful filtering in the panoramic
receiver were really making the whole
thing just a complete lie.

In those days, too, the most signifi-
cant question on a promotions -review
panel would be to ask a candidate to
define quadrature distortion. But we
were proud of our newly found knowl-
edge of that and ICPM, even though
we couldn't really measure either.

There was one high -power VHF trans-
mitter that would always fail its annual
performance tests. It was reliable, but
once a year we had to retube the aural
side and the video modulator. Then
some bright spark decided to question
the validity of the test equipment...

But time and again the boys in
Beaverton came to the rescue with
boxes that defined what we could mea-
sure and, even if we were not too sure
the results were real, at least the com-
monality of product made it as if we
were all on the same playing field. By
and large, measurements became ex -

available to us today. It hasn't been that
many years since you would have had
to go to driver's ed to be qualified to
drive a spectrum analyzer; now most
of them do a lot of the thinking for
you, and the limitations are greatly
reduced. The front ends of digital os-
cilloscopes now have impressive band -

The computer is fast becoming the mother ship for
a lot of test and measurement activities.

tremely stable, and you were able to
accept both program circuits and
equipment as being to specification.

It is always rather amusing, then, to
see subcarrier phase and gain num-
bers in semiconductor products like
operational amplifiers quoted to three
decimal places. I don't know of any-
body in our industry who would claim
that this could be done. When you talk
to the manufacturers of these prod-
ucts the answer is usually in the form
of, "Oh, we connected twenty ampli-
fiers in series and then divided the
numbers we measured by twenty."
Right. Even if there was a consistent
relationship between parts, there has
been experiment after experiment
showing that you cannot just add dif-
ferential phase and gain numbers.

I was recently pleased with the per-
formance of a product I thought was
going to turn out to be a toy -a tone
generator and cable tracer from B+K.
The generator puts out a warbling tone
at +3dBm (into 600SZ), and the tracer
(a very high gain amplifier) can find
the cable that tone is on when you are
within about nine inches of it. It really
works! And it saved having to replace a
long multi -core cable. I just had to
make a simple splice.

That product is delightfully simple.
But so are many of the test products

widths, and the displays have a truly
reassuring analog look!

We also have waveform monitors/
vectorscopes that allow for accurate
measurements rather than just acting
as operational guides (although I still
see a lot of rackwide test equipment
even in relatively modern engineering
areas). And the computer is fast be-
coming the mother ship for a lot of
test and measurement activities, and
may just take over as a picture moni-
tor for test displays.

But whether you are measuring dif-
ferential phase in your still -analog sys-
tem, or you are monitoring
multiformat SDI material, there are
things that don't change. The tools
have advanced dramatically - because
they have had to keep up with the tech-
nology, and real competition came
along - but the purpose of the tools
remains the same: to measure and pro-
mote quality. Today's buyers of vinyl
disks would no doubt be difficult
people to argue with about audio qual-
ity, but we have come a great deal fur-
ther than that. BE

Paul McGoldrick is an industry consultant
based on the West Coast.

SEND
Send questions and comments to:

paul_mcgoldrick@primediabusiness.com
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Eyes and Ears 24/7

Signal Quality Manager TM: The complete solution for, around the clock, centra iied video and audio monitoring.

People Who Use Videotek Think Clearers"'

Whether you are managing two or two thousand sources... analog, digital or

MPEG formats... Engineerirg, Operations., -e3hnical Services or Facilities.. .the

Videotek Signal Quality Ma lager'm (SQM) s available with a variety of
modules to fill your specific needs.

Wth the SQM you can be assured that sicnal quality issues are recognized
qL ickly and precisely, mini nizing off -air ti -n3 and preventing unnecessary
revenue losses.

Ycu can count on the SQM every day, ewe -y hour, every minute...every t me:

 Remote control and real time, unatieod3c1 monitoring
Monitor MPEG, audio and video in analog and digital formats

Distributed Processinc provides real--ime alarm reporting
 Unequaled alarm package
 Log all alarms by source, time and date code
 Data storage supports managemert -e)orting and trending
 Easily integrates into existing systems with built-in SNMP agent or utilize

the SQM-MS monitorilg software
 Customize system view screens w tr software draw package
 Basic or Advanced modules available
 Dedicated Macroblocking detection nodule

Let the Signal Quality Manager be your Eyes and Ears 24/7.

Call Videotek today!

VIDEOTEK
A Zero Defects Company

Toll Free: 800-800-5719 www.videotek.com
Direct 610-327-2292



...where it all comes together.
Planning for DTV? Look to Leitch for the latest storage and networking technology. VRnet`"

provides global connectivity, tracking and sharing of media and unparalleled integration of applications.
Ingest, transmission, browsing, editing and archiving-the breadth and depth of Leitch server systems

continues to grow.

Leitch offers
Reliability through hardware and software redundancy and distributed file
allocation tables for failsafe operation.

Scalability dramatically enhanced by introduction of 2 Gb/s Fibre Channel,
181 GB drives and new media management.

Interoperability through inclusion of all professional compression standards,
DV and MPEG-2, industry -standard interfaces, SDI, SDTI, Ethernet, SCSI, ATM,

and 0C3.

Please visit our web site at www.leitch.com/newbrochures/server.pdf or call us for the
VRnet Server Technology brochure.

Canada +1 (800) 387 0233 USA East +1 (800) 231 9673 USA West +1 (888) 843 7004
Brazil +55 (11) 3151 5093 Latin America +1 (305) 512 0045

LEITCH.
www.leitch.com

02002 Leitch Technology Corporation


