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DIGITAL TELEVISION SOLUTIONS

Field Strength
Extraordinaire.
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K
i MARK FEHLIG ;
5 TEL: 770-738- w830 :
* I FAX: 770-7 33550 Al
X ﬁ - miehlig@harris.com i
s
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NEVELLE CUMNENG
TEL: 650-988-2463
FAX: 650-968-8756
| ncumming@harris.com

TEL: 702-855-8040
FAX: 702155 Biiad
moatind@barris.com

TEL: 217-221-T198
FAX: 217-221-7085

- i TEL: 919- 450405

CA L - ) 919-481-0031
)
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cdavisd4@harris.com
includes Washington, DC |
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DAN SESSLER

TEL: 9415753565 TEL: 770-992-3700
FAX: 941-575-8760 FAX: 770-996-3781 s
dsessler@harris.com rehel@harris.com k ystems Sales
- Asheville, NC & Bristo, VA 1 (Non Call Lattar}
1 y g RUSS READ

TEL: 704-Rid-33a
FAX: 704-644-6324
rresd@harris.com |

TOM DEYO
TEL: 513-469-3408
FAX: 513-459-3890
tdeyo@harris.com

TEL: 513-469-3406
FAX: 513-459-3890
jmack@hattis.com

Dizanest TV Sales Director | National Accounts Manager
JOE MACK

As you prepare for DTV, your biggest challenge isto find | Backed by the resources of Hamis - including full-time
the solutions that make the most sense for your station. I DTV applications engineering; a large and experienced

Harris would like to help. systems integration team, and a full force of service,

You've come to know us as broadcasting’s leading | installation and training experts — our field sales team is ready
source for field-proven analog and digital solutions - from to help make your conversion to DTV as smooth, as hassle-
next-level products, customizable systems, and an | free, and as cost-effective as possible.
unparalleled array of service and training programs. Why not contact us today and put us to work for you?

But did you also know that you can access Haris I
solutions through our TV field sales team? With nearly 300
years of combined experience in broadcast engineering, ‘

. fﬂ" | HARRIS
operations, management and sales, our field team knows

. l .
broadcasting. A new world of broadcast solutions

End-to-End Solutions - RF: ATSC MPEG-2 Encoding System - Dual-Channel STL - Analog and Digital VHF and UHF Transmitters - ATSC 8-VSB Exciter -
Combining Systems - Multi-Channel Antennas - DTV RF Conversion Studies - Training - Field Service and Installation - 24-Hour Service and Parts *Systems: ENG -
Fly-Away Satellite - Mobile Production - SNG - Satellite Uplink - Television Production, Transmission and Master Control - Tumkey Systems sAudio-for-Video
Products and Systems

Circle {4) on Free Info Card
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Federal Communications
Commision
)

ON THE COVER: it was a gold mine
of producls as attendees and ex-
hibitors exchanged views at this
year's NAB. This month’s cover il-
lustrates our convention review
theme of “DTV goldrush.” This year's
coverage begins on page 98. Cover
illustration by John Hayes.

WEB SITE DIRECTORY \

www.broadcastengineering.com

Systems Design & Integration

TRANSMISSION & DISTRIBUTION
50 Tower lighting systems and problems

PRODUCTION CLIPS
62 From here to there

SYSTEMS DESIGN SHOWCASE
66 KCPQ News expands

New Products & Reviews
APPLIED TECHNOLOGY
186 Key issues in 8-VSB transport for broadcast applications

TECHNOLOGY IN TRANSITION
188 HDTV conversion equipment

BUSINESS WIRE
194 RossGearpurchasedbyLockhead Martin Space Mission Systems
and Services, plus other business news

Departments

08 Editorial

10 Reader Feedback
192 Management
206 Classifieds
211 Advertisers’ index
212 EOM

FREEZE FRAME

A look at the technology that shaped this industry.
Do you remember?
Station WWJ-TV first
added mobile color

| coverage for its

Broadecast Engigleering,

Check out the Broadcast
Engineering web site for:

e Articles

' ® Help wanted ads for the industry
e On-line subscription form

e Advertising information

i viewers in 1971.
Originally scheduled
| to cost $750,000, it
(-] ended up costing
only $150,000. For
an idea of how far
we've come, see
“Building HD

WWJ mobile color coverage
o M

6 Broadcast LTl June 1998

trucks,” page 78.

- |
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World Cup soccer means world-class play. Full of action and excitement.
Capture the action with the fastest “live” production switcher
available today. With up to 48 inputs and full programmability, the DD 35 is
the most convenient and economic answer to on-air operation. These and many
other features make the DD 35 production switcher the choice of broadcast

professionals around the world.
Call on 1-800-962-4287

Circle (13) on Free Info Card
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It’s a Heathkit world

M any of you will be old enough to remember the days when engineers built stuff. You know,
the “good old days” when transmitters meant tubes and engineers were men. Okay, things
have changed; we now have solid-state transmitters and women engineers. That’s all well and
good, but there are things | miss about the old days.

When | was in the eighth grade, my parents gave me a Heathkit stereo amplifier. Now for those of
you under the age of 40, let me explain what a Heathkit was. A Healthkit (not Healthkick as some
thought) wasnot an aerobic bicycle or home gym. No, it was famous for offering electronics in kit form.
If you wanted a great stereo, some test equipment, a ham radio or a TV set, you could build it from
a kit. So, my Heathkit stereoc amplifier was a bunch of parts, that when completed, formed the central
piece of my stereo system — an awesome 14 W-per-channel of stereo
tube-based power!

My, how things have changed. Today, TV stations come in boxes
of electronics. Hook up output A to input B, and you’re on the air
or that’s what it seems like. But things are changing. A reader
commented to me this week about the change he sees with the way
stations are going to build their DTV facilities: “There aren’t any
answers with HDTYV, every station is going to have to build their
own.” Yippee! TV engineers can trade in their box knives for
soldering irons.

Seriously now, building an HDTV station is never going to be a
kit project. The complexity is just too great. However, engineers
are going to have to do a lot more work in understanding each of
the basic HD building blocks than with NTSC. Vendors too have
to work harder, because no one company has all the solutions.
Boxes have to be designed to work with a multitude of vendors and
different types of signals. Simply being able to pass a single signal
like NTSC won’t work anymore.

At first, stations are going to have to work with HD network feeds, either 1,080i or 720p intermixed
with their local 480i/p SDI sources. Then, there will be the additional 16:9 sources that have to work
with older 4:3 feeds — add to this, monaural, stereo, SAP, and eventually, 5.1 audio signals. All this
complexity will require some innovative solutions to be developed by every station. Over time, more
generic solutions will be developed. But for now, early adopters will be forced into building TV stations
again. That should be fun. If any of you need help in building these new HD facilities, | know a former
broadcast engineer who can read a print, follow instructions, solder with abandon and even use a tube
checker. Contact him at 1-555-USE TUBES. I miss the good old days, when tubes were tubes and things
worked and engineers built stuff.

Oh, I need to finish my story. Recently, my $500 solid-state, famous-brand stereo receiver, with
Dolby surround sound and more features than I can count, crapped out only 18 months after  bought
it. When I discovered that the replacement output transistors would cost $75.00 apiece, I just retired
the darn thing. In its place, I proudly mounted my 35-year-old Heathkit stereo amplifier. Now I listen
tomy digital CDs and stereo videotapes on an amplifier that is older than many of you readers. It doesn’t
have a remote control or Dolby surround sound, but you know what? With the lights dimmed, the
warm glow of the tubes can even be romantic. At least, that’s what I tell my dates.

website:

Brad Dick, editor

8 Broadcast Engineering  June 1993
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Reader Feedback

Analog resolution

I wish to add a comment with regards
to the Kell factor. (see “Transition to
Digital,” March 1998, p. 46.) It should
be noted that L.C. Jesty published in the
“Proceedings of the [EE” in 1958 de-
tails of his research and concluded that
for equivalent resolution, progressive
scan at 60 frames/s against interlaced
scan at 60 frames/s requires only a little
more bandwidth for the same subjective
resolution. Hence the Kell factor is re-
duced by about 30% for progressive
scan. Also, [ understand the current
HDTV 1,125 standard is 1,080 active
lines; 1,035 lines being the former stan-
dard established by Japan for their Hi-
Vision system.

Terry HARVEY
BARANANG, MALAYSIA

Author Michael Robin replies:

The Kell factor for interlaced TV pic-
tures is generally taken as 0.7, even
though some authorities go as low as
0.5. The 0.7 figure is, nevertheless, at
the root of the standard-definition TV
standards. As far as the progressive TV
pictures are concerned, 1 am using the
generally accepted value of 0.9.

Concerning the HDTV resolution, as
thetitle (“ Analogresolution”) suggests,
the article refers to an analog HDTV
format. The ATSC formats are digital,
and the trend, rightly or wrongly, is to
define digital TVA resolution capabili-
ties in terms of the number of active
lines per picture (vertical resolution)
and the number of horizontal pixels
per active line (horizontal resolution).

Power quality and

grounding

Thanks to Warren H. Lewis for his
excellent and thorough article in the
February 1998 issue of Broadcast Engi-
neering (“Power quality and ground-
ing”). However, somewhere along the
production chain, some errors crept into
a couple of the figures. In Figures 11 and

10

Broadcast Engineering

13, the ground pin of the NEMA recep-
tacle should not connect to the metal
box. This is the whole point of insulated
grounding of the branch circuit.
InFigures 12 and 13, the circuit break-
ers must disconnect both line wires, and
the receptacles must be GFCl-protect-
ed, as indicated in the footnote, not
“any style” as indicated in the text.
Furthermore, they cannot be standard
NEMA receptacles unless located in a
restricted access area.
Keep up the good work with Broad-
cast Engineering.
Lewis D. CoLLns
WarLanp, MA

Author Warren Lewis replies:

Murphy’s Law was hard at work and
indeed, the three drawings contained
some minor (not the author’s) errors.

In Figure 11, the receptacle must not
have any connection between its equip-
ment ground pin and the receptacle’s
metal device mounting box. Note that
for IG use, the ESGC pin is not connect-
ed to the metal device mounting box.

The circuit breakers in Figures 12 and
13 should be double-pole, not single-
pole as shown.

In Figure 13, the receptacle’s equip-
ment grounding pin must not be con-
nected to the receptacle’s metal device
mounting box. On the drawing, the
solid line between the box and ESGC
on the receptacle should be a dotted
line. Note that for IG use, the ESGC
pin is not connected to the metal device
mounting box.

Finally, unless these receptacle types
shown in Figures 12 and 13 are located
in machine rooms, control rooms,
equipment rooms and other locations
that are restricted to use by qualified
personnel, they nust be uniquely con-
figured and identified for use on the 60/
120-vote technical class of system.

Thank you for running Warren Lewis’
article “Power Quality and Ground-
ing.” Mr. Lewis is one of very few people
[ have seen who actively rejects the

June 1998
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dogmatic power and grounding princi-
ples that broadcast engineers have been
using for eons.

As some readers my have noticed, Mr.
Lewis’ concepts are essentially generic
to all manner of technical electronic
installations. They are not unique to
video and audio and did not arise from
broadcasting specifically. However, they
are based on the laws of physics, which
everyone must follow. Many of the
conventional broadcast practices have
never worked well anyway and I, for
one, am happy to see one more layer of
the Emperor’s New Clothes being re-
moved from this subject!

Eric WENOCUR
LaB TecH SysTEMS
SILVER SpRING, MDD

And the winners are...

During NAB "98, webmaster, Deanna
Rood posted the following question on
the Broadcast Engineering web site:
“What was the most interesting thing
you saw at NAB this year?”

The following five winners were picked
at random from the responses received.
Each of these readers will receive a deck
of Broadcast Engineering playing cards:
¢ Larry Laing — KCTS, Seattle,
“ASC'’s video server”
¢ Jaime Allyn Ananko — WEZX/WE]L/
WBAX/WQFM Radio, Scranton, PA |,
“Orban Optimod 9200, Sennheiser
MKH 2-80 Mic, Clear-Com Tel-14"
¢ Randle G. Mason — Digital Postpro-
duction Services of New York, NY,
“HDTV flat screens from NEC and
Toshiba”
¢ Brian McCaffrey, RF Video Produc-
tions, Watertown, MA,

“Harris exhibit”
s Mark Russell — New London, CT,
“Kiki’s outfit” "

Sand your comments to
brad_dick@compuserve or
fax 913-967-1905.
Also, check out the web site at

www.broadcastengineering.com.
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The world’'s most advanced servers

}SE2PPO0IQ Ul SIDAIDS

Clipbox Cachebox

e All the bandwidth, for all the users, all the time. e Distributed networked cperation.

e Non-compressed, compressed, or both. e Cost effective DV compression.

® Integrated editing. e Dual system redundancy.

e The ultimate video server. e The world’s most flexible distributed server,

CLIPBOX & CACHEBOX

in partnership or stand-alone - the finest in server technology

Call our 24 hour Clipbox Hotline now: 1 800 218 0051 Ext. 799
Quantel Inc., 28 Thorndal Circle, Darien, CT 06820 Tel: +1 203 656 3100 Fax: +1 203 656 3459 http://www.quantel.com

Circle {14) on Free Info Card
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Everything is here. The complete Betacam S$X*
system. The only digital ENG solution that empioys

the MPEG-2 compression standard from

acquisition, through production, to delivery.
The choice is clear Especially when you
consider all the

| ) e \“ . — .
: operational /BGTAGQM/

advantages of Betacam $X: high quality 4:2:2

digital component video, four audio-channels, a low 18 Mb/s video data rate. and analog
Betacam® playback capability. But there's more to the story.
New for 1998 is the DNW-A75 VIR. Adding to our extensive line of SX Hybrid Recorders

and Players, the A7S offers frame-accurate video and audio insert editing on Betacam $X tape.

All the elements of
a great news story.

It includes Preread technology, compressed digital output in either SDTI or MPEG ES formats, and
the analog Betacam playback features of the legendary BVW-45. All for o list price of $27000.
The Betacam SX acquisition products include a doeckable recorder and a full-line
of one-piece camcorders. Sony's camcaorders are known for their ruggedness and reliability.
| Betacam SX equipment continues this tradition in packages that are
smciller and lighter in weight than analog Betacam
camcorders. The line-up includes products supporting
both 4:3 and true 16:9 aspects with IT or FIT imaging.
New CCDs and DSP processing have significantly extended low
light shooting capabilities, improved overall picture quality,
and added important new operational aids, including

set-up cards and the Good Shot Marker™ system.

A998 Suny Tlectronucs Inc. A nghts reserved, Reproguciion in whole o part § prohitated Sony, Betacam SX. Betacam, Good Shot Marke:

I e s S0 g0, n e DTV g are iracerasks ot Som Features and specianous e subc 10 Shnge witouk ot
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In the news business, timing is everything.
Sony delivers a variety of editing solutions to meet

your business demands. The Betacam $X line includes

portable editors and efficient nonlinear systems, as well
as more traditional linear editing products. All support
the SX Good Shot Marker system, streamiining the !

decision-making process from acquisition to editing.

The SX portable editors weigh under 30 los, yet ;1
include powerful features like DMC and studio-quality audio cuing

capabilities. The Betacam $X nonlinear editors provide many time-saving features, including

faster than real-time transfer from tape to disk. All of the $X editing sytems allow easy

integration of analog Betacam material into your work.

Acquisition Production Delivery

A o — H-
Camcorders Linear Editors Portable Editors :
0 't:, [ (S ol 2 : e —
= S I -
kR : ] N B
- - L - - . —— -
Dockable Recorder Hybrid Recorders Nonlinear Editors i Flexicart Servers Recorders/Players
<dtv,
n - . _
Sony also offers a wide range of newsroom servers, including the READYTY

NewsCache™ system. This offordable server system takes advantage of MPEG-2 4:2:2 P@ML
compression technology to deliver high quality news playback with efficient disk storage.
NewsCache integrates with many popular newsroom computer systems and can grow with

your news operation.

When everything works together, news travels

fast. That's the idea behind the Betacam SX

format. From acquisition to transmission,
the complete line of Betacam SX equipment
is news-ready, road-worthy, and here now.

Choose your formats carefully.

S O NY Call 1-800-635-SONY, ext. BetaSX

wwwW americanradiohicetorv: com
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Beyond the Headlines

It’'s my cable and I'll do what | want

BY LARRY BLOOMFIELD

CI’s chairman, John Malone has a
propensity to talk himself into trou-
ble and he did so again at this year’s
National Cable Television Association
show. While speaking to reporters at
the convention in Atlanta, Malone ac-
cused the CBS and NBC
selected 1,0801 HD for-
mat of taking up too much
space on hiscable systems.
Unless CBS and NBC
change, Malone said TCI
wouldnot voluntarily car-
ry their stations on local
cable systems. Readers
may recall thart this ts the
same network that claims
that the 480-scan rate is
high definition television.
(See Feb. 1998, “TCI has different
HDTV,” p. 14.)
When called about their chairman’s
comment, company officials back-ped-
dled with a press release quoting earlier

FRAME GRAB

A look at the issues driving today’s technology.

Gary Shapiro

statements. “With respect to broad-
casters which are desirous of adopting
more demanding and inefficient for-
mats, such as 1,0801, TCI will continue
to work with vendors to accommodate
such demands.”

In an earlier statement,
Malone said that TCI
would carry CBS’s and
NBC’s high-definition sig-
nals only if required. “Ill
do whatever the govern-
ment orders me to do,” he
said. His words didn’t find
favor with certain mem-
bers of Congress.

In reference to Malone’s
statement, Ken Johnson,
spokesman for Congress-
man Billy Tauzin, R-LA, chairman of
the House Telecommunications Sub-
commiittee, said, *In a nutshell, it looks
like the cable industry just fired on Fort
Sumter. After cajoling, prodding and

Having more channels is better than
having more resolution

¥YWhen calculating the benefits of digital services: having more channels
is better and having higher-guality pictures is better, but the percentage

of improvement in banafits
is not linear. The

banafit that

CONSLIMans

percelva in a

Sarvica 15 gIven

by the lag of

picture quality

multiplied by i

the number of
channels. This
graph shows the
percentage of
improvement

CABLE 18 |

T
=, IMEROVESTMT N BENEFIT

provided by digital signals over NTSC.
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then finally mandating that American
broadcasters convert to digital, Con-
gress is not going to allow cable to
become a roadblock to progress. If John
Malone wants a war, he’ll get one.”

CEMA president Gary Shapiro wasn’t
happy about Malone’s comments ei-
ther: “It’s the height of rudeness to tell
Congress one thing, make a personal
promise, and then change the position
two weeks later.”

The cable industry apparently can’t
get its collective act together on this
issue either. Time Warner Cable’s
spokesman, Mike Luftman said, “The

“If John Malone wants
a war, he’ll get one.”

fact is that whatever Mr. Malone said,
he does not speak for the cable industry
and he does not speak for Time Warner
Cable. Time Warner and the rest of the
cable industry is committed to passing
through, as received, the HDTV signals
of all the major nertworks and major
independents; no ifs, ands or buts!™

Jeff DeMarrais, spokesman for NBC,
said, “We (NBC) were not there when he
(Malone) made the comment and the
comment was not made directly to us.
What I would say is that if those com-
ments were true, we are disappointed in
that instance, in hght of the comments
that TCI made in front of Congress on
April 23, 1998 in the Q & A session
regarding digital television. We are com-
mitted to 1,080. We're committed to
putting the best picture in front of our
viewers.” A similar statement was all
that was available from CBS.

I guess when you shoot yourself in the
foot, the next best thing to do is put that
foot in your mouth to ease the pain. B
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True Dual Domain Audio Testing at an Attractive Price Point

The portable Cne Duaf bomain is
the complete portable test
solution for analog and digltal
audio and the AES/EBU/SPDIF
serial digltal interface. As the
flrst portable Dual Domaln®
audio analyzer, it Includes sepa-
rate and independent hardware
for analog, digital and interface
slgnal generation and
measurement.

m Comprehensive analog audlo

analyzer

B True digltal domaln analyzer
with -140 dB residuat nolse

M Independent analog & digital
audio generators and analyzers

m Cenerate and measure
Interface jitter

m Digltal nterface analyzer
m View AES/EBU status bits

W Internal save and recalt of
30 test setups

B Loudspeaker monitor for
digltal & analog audlo signals

Audio:
preCIsion

PO Box 2209

Beaverton, Oregon 9707513070

Tel: (503) 627-0832 Fax: {503} 641-8906
US Toll Free: 1-800-231-7350

Email: sales@audioprecision.com

our worldwide force of Audio Precision representatives
will be pleased to demonstrate the many advantages of the Portable One Dual Domain
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WXYZ goes
digital

Detroit's WXYZ-TV
announced a major move
into the digital arena.
Supported by the systems
design and integration
division of Tektronix,
WXYZ-TV will replace its
existing analog-based
master-control and
switching equipment with
an all-digital infrastruc-
ture. The station is

scheduled to go on-air with the new equipment late this year. The
conversion is timed to coincide with ABC's plan to launch 720p program-

ming late this fall.

BH YR
L R
WY '

VK e 21 W

According to director of engineering, Mike Doback, the station decided b
to install HDTV capability in order to help get HD programming into the I
market as soon as possible. The three-stage conversion process will first b
replace tape-based storage and cart systems with two Profile servers and
an Omnibus communications playback module. This phase will provide
the station with 35.5 hours of RAID storage at 12Mby/s. Stage two will
integrate this on-air playback system with a new serial digital master- !
control room. Stage three will add full HD capability relying on the new
Tektronix Grass Valley Series 7000 HD router running at 1.5Gb/s. Other

routing and on-air functions will be handled by a Grass Valley M2100
and M2100-D master-control systems.

Y2K bug

he year 2000 conjures up many

images, not the least of which is all
the hoopla regarding computers fail-
ing at midnight, Dec. 31, 1999. Even
Washington, DC, has climbed onto
this bandwagon and is studying the
problem known in computer jargen as
the Y2K problem. The president has

Federal Communlcatlons
Commision

YK

YEAF! 2000

even established a committee to study
the problem — The Council on the
Year 2000 Conversion.

At the turn of the century, when the
date changes from 1999 to 2000, there
are concerns that many computers will
fail to recognize the millennial change,
thereby erroneously assuming “00” to
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be “1900,” not “2000.” Systems may
crash, or at least misfile data. Accord-
ing to some, if not properly fixed, the
year 2000 problem could have serious
consequences for those in the telecom-
munications industry, and that includes
TV stations.

The FCC has announced a series of
initiatives to raise awareness within
the various communications indus-
tries about this issue. Among some
of the actions the commission has
taken is the establishment of a spe-
cial Internet site to provide infor-
mation foI’ consumers aﬂd the in-
dustry. (www.fcc.gov/year2000)

Through this site and other programs,
the FCC is working to ensure that
companies and consumers are prepared
for the vear 2000. The FCC plans to
update the web site as more informa-
tion becomes available on how the
communications industries are re-
sponding to the issue. i
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No shootout at the
NAB corral

o sweep something under the rug

doesn’t make itgo away, and in most
cases, it only makes things worse. Tra-
ditionally engineers have been matter-
of-fact about technology and do not put
up with a bunch of unprofessional non-
sense. That does not seem to be the case
when it comes to the progressive-vs.-
interlace-scan issue.

A demonstration of the two scan for-
mats was scheduled at this year’s NAB.
Unfortunately, a hastily erected sign in
the Microsoft booth told otherwise.
The wording lead this writer (and oth-
ers) to believe there might be some
skullduggery afoot. However, trying to
get answers from the plavers in this
truly stupid novella was like pulling
teeth without pliers. As I spoke to the
various alleged participants in this poor-
ly orchestrated event, I was hit with a
barrage of “don’t quote me” comments
reminiscent of a government cover-up.

The story goes like this: The pro-
progressive tribe, Microsoft and Com-
pag, wanted to show off their compar-
ison demonstration, which they call
“The Gang of 4 Demo.” The demo had
previously been shown to a group of
VIPs in Washington, DC, in an effort to
properly illustrate the differences be-
tween several video formats. However,
at the show, a sign appeared in the
Microsoft booth saying that the tapes
for the demo were withdrawn “due to
political pressure from NHK and the
Advanced Television Systems Commit-
tee (ATSC).”

While the sign was removed later that
same day, the incident certainly raises
questions about who’s behind such po-
litical ramblings. Sources at NAB said
Panasonic, which had supplied the orig-
inal tapes for the Washington demo,
was under “undue political pressure”
from the United States and a Japanese
broadcaster (presumably NHK) who
wanted to stop Microsoft from con-
ducting the side-by-side format com-
parisons,

In an exclusive interview with Steven
Guggenheimer, group product manag-
er for digital television at Microsoft, |
asked what happened. Guggenheimer
said, “There was no sabotage. There’s
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nothing relative to this particular story
that there’s to comment on, nor is there
any story here.” Guggenheimer went
on to say, “The truth of the matter is
that we were able to show a Gang of 4
Demo that had side-by-side videotapes,
some that were created in native for-
mats and some that were of the same
footage that were up- and downcon-
verted to different formats.”

When pressed about NHK and wheth-
er they played any role in all this,
Guggenheimer responded, “NHK
played no roll in our Gang of 4 Demo at
this NAB.” The Gang of 4 Demonstra-
tion was supposed to show the relative
difference in quality between native vid-
eo formats — 1,080i, 720p, 480p and
480i. The operative word here is native.
One has to ask why anyone would
interfere with this open demonstration
that was trying to put to rest the wran-

It’s good enough

When talking about the different frame rates that are
part of the new ATSC standards, where do you find
29.97 frames per second {fps)? That is the frame rate we

gling that continues to go on in various
sectors of our industry over the issue of
interlace vs. progressive scan.

When asked about the issues of up-
and downconversion not retaining the
images’ original quality, Guggenheimer
said, “We also had the native tape for-
mats as well. Those tapes may have
been different than the tapes we used in
the past, but then that’s business.”

When asked how he’d characterize
the reactions of those who saw their
demonstration, he replied, “Most of
the (Microsoft) people who worked in
there said we got a lot of positive reac-
tion. It was just that people are sur-
prised at the quality of 480p. The truth
is that when you put images side by side,
the jump from 480i ro 480p is the most
significant. The consequent jump from
480p to 720p and then 720p to 1080i is
that they (image improvements) get small-

for NTSC

wise result because the chroma subcarrier frequency
resides within the video frequency range.
This is not the end of the story, though. In your VHS

er at each increment, and in fact, a lot of
people willargue about 720pand 1,080,
and which one is better.”

In a different conversation with a Mi-
crosoft staff member, who asked to re-
main anonymous, [ was told that the
tapes finally used were from Marsushita
(Panasonic’s parent corporation) and
were shot using a 720p camera, but were
unconverted to 1,080i and downcon-
verted to 480p. If so, this could not fairly
represent the native video formats as
was intended. As a result, three separate
tapes were used, each with different foot-
age. An independent producer who had
been commissioned by Microsoft shot
the 1080i tape; the 720p tape was ob-
tained from ABC; and Microsoft used its
own 4801/480p materials.

So, rather than unification, the battle
between the interlace Hatfields and the
progressive McCoys continued. n
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currently use in NTSC. In a recent seminar on DTV, the
question came up as to why we started out with 30fps
and ended up with 29.97fps. A comment was also made
about NTSC meaning “never twice the same color.”

Let's take the last comment first. NTSC first estab-
lished the standards for television back in the early
1940s. There wasn't any color television then, and the
present color system didn’t come about
until 1952.

The change in synchronizing frequen-
cies occurred for two reasons. As the
result of testing carried out by the NTSC
committee while developing our new
color standards, it was decided to
interleave the color sub-carrier and any
beat product of the color sub-carrier with
that of the aural or sound carrier. The
reason behind this was to reduce any
visible beat in the receiver’s picture. For compatibility
reasons, the committee decided that it was impractical
to change the pre-existing 4.5MHz sound-to-picture
carrier offset, so that was left alone. Therefore the
color subcarrier frequency had to be set to a frequency
to accommodate interleaving the aural carrier color
subcarrier with the line, field and frame rates, which
were already frequency interleaved.

The sub-carrier frequency of 3.579545MHz was
specifically chosen to be 227.5 times the line rate
15,734Hz to accommodate the interteave. Interleave
cancels out the picture interference that would other-
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Color burst as illustrated on
the Tektronix 1730.

recorder, the VCR records the color under the video by
heterodyning the subcarrier down to a lower frequen-
cy. When the tape is played back, an oscillator in the
VCR heterodynes the color subcarrier back up to the
original 3.58MHz.

This works for home use. However, these machines do
not have the stability of their big brothers in broadcast
use and therefore display a significant
amount of jitter in the tape playback of the
color signal. This jitter causes the chroma to
not be locked to the horizontal, resulting in
poor interleave. The redeeming factor is
that the signal is still within the range of
most color detector circuits.

This problem can not be tolerated in
professional machines and they must have
a reference, be it internal or external, to
play back in the interleaved mode. You can
verify this by putting an oscilloscope on the VHS
machine’s output (with no video source and no
antenna) and note that the picture on playback is
locked to the line, while the burst is free running
around 3,579545Hz. The result is a system that works
for home use, and consumers seem satisfied with the
resulting color quality. That might lead you to believe
that image quality doesn’t matter; witness the dismal
failure of laser disks and the s-l-o-w adoption of DVD
technology.

But then consumers haven’t seen studio quality NTSC,
let alone digital images.
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Views from NAB

t's hard to imagine that anyone was

left at home minding the store with all
the folks that showed up at NAB this
year. Nearly every sector of interest in
broadcasting was represented in droves.
Most everyone I've talked to said the
same thing, “There’s lots 1 wanted to
see, but there wasn’t enough time.”

To help those attendees who didn’t see
all they wanted, and those who did not

attend, here’s a brief snapshot of key
individuals and their
thoughts on this
year’s show.

Tom Wimberly, di-
rector of engineering,
Ramar Communica-
tions, Lubbock, TX:
“l had a very good
NAB. The all-day

Tom Wimberly

HDTV and NTSC
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seminar with Fox on DTV was ex-
tremely informative.” Wimberly said
that the ITS paper by R.'W. “Sam”
Zborowski on converting a Klystron
transmitter to DTV interested him the
most. “There just doesn’t seem to be
enough time to see everything. 1 hope
the expansion at the convention center
can put everyone back in the same spot.
Sony at Bally’s, the Sands, plus the
convention center makes for a lot of
travel time. I felt like it was Washing-
ton, DC, all over again.”

Chyron president
and CEO Ed Grebow
said Chyron had a
great NAB. The com-
pany unveiled its dig-
ital TV product strat-
egy, which included
HDTV-capable
graphics systems and
afull-bandwidth 1.5-
gigabit router from its U.K.-based sub-
sidiary Pro-Bel. “Our focus is making
DTV products that are flexible, resolu-
tion independent and that handle all 18
ATSC formats,” Grebow said.

Chyron was pleased with several agree-
ments that the company was able to
announce, such as Pro-Bel finalizing a
$1.8 million agreement with PrimeStar,
and work Chyron is doing with Snell &
Wilcox to develop a 32x32 HDTV
router.

CBS’s vice president of engineering
Robert Seidel said, “I think the atten-
dance figures alone speak for them-
selves — 109,000 attendees; that’s a
record. The manufacturers finally have
understood that the DTV and HDTV
revolution is taking place, and we saw
products from almost every manufac-
turer for HDTV.”

The question that remains, according
to Seidel, is transition cost. “I think one
of the things that’s become evident is
that the exorbitant prices that people
had been quoting for prototype HDTV
laboratory equipment have disap-
peared. We saw a lot of the missing
pieces of the HDTV puzzle finally com-
ing into place, where you can build a
station and transport an HDTV net-
work signal via satellite. I think this
NAB has served to solidify the posi-

Ed Grebow
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tions of all the major networks. It helped
to solidify the program planning pro-
cess. It helped to establish, once and for
all, within the manufacturing commu-
nity, that the DTV transitionand HDTV
transition was indeed occurring and
would be occurring pretty much to the
FCC schedule,” Seidel concluded.
Comark’s director of engineering,
Mark Aitken, expressed the same gen-
eral feeling about NAB’s size. “Recov-
ery from NAB gets harder and harder,”
hesaid. Comark’s seminar, The Road to
DTV had was standing-room only with
600 attendees. The session focused on
the implementarion activities required
to move to DTV. {Editors note: For
more information see “First opening
day baseball game in HDTV,” May
1998, p. 26 and “Add Brazil to the
ATSC list,” April 1998, p. 16.)
Pleased with NAB ’98, Aitken said,
“Comark booked several orders at this
NAB, as well a receiving a ‘handshake
deal’ from a prestigious group for all of
their UHF DTV transmission systems.”
With a vested interest in getting you

“wired,” Greg Hansen, vice president
of sales and marketing at Gepco Inter-
national Inc., was also pleased with
NAB ’98. Hansen, a veteran exhibitor,
said, “The 1998 NAB was the best yet.
There are numerous contributing fac-
tors for me to make that statement
ranging all the way from location of the
booth to a strong economy. One obser-
vation I did make was that the attendees
had a heightened interest in knowing
specifics about products and how the
features would affect them over the
long term.”

The Panasonic Broadcast & Digital
Systems Company had a lot to be happy
about at NAB '98. Vice president mar-
keting, Alec Shapiro said, “The Pana-
sonic NAB exhibit was a 100% digital
environment. On display was Next Gen-
eration Television! Be it in non-linear
editing, HD switchers and cameras, or
our industry standard DVCPRO and
D-5 HD products. We hope NAB at-
tendees came away from the show with
the understanding that Panasonic is
open-minded in working with them to

develop the advanced
television facilities
and equipment that
they require.”

Robert Mueller,
president of Panason-
ic’s Broadcast & Dig-
ital Systems Compa-
ny, was even more
pleased: “The tre-
mendous enthusiasm that broadcasters
showed for our DVCPRO and
DVCPROS50 product lines at NAB was
terrific. We announced major DVCPRO
sales to broadcasters.

“One of our main goalsat NAB was to
showcase products that represent the
basic production tools among all the
primary ATSC televi-
sion formats. NAB
marked an unprece-
dented rollout of a
range of end-to-end
digital TV broadcast
production products
that provide interop-
erable solutions for

Alec Shapiro

Robert Muelier
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' Now get ready for
where we’re going.
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that Litton also offers a complete line of IOT tubes and is preparing to unveil its new
line of state-of-the-art Constant Efficiency Amplifiers (CEAs). Litton's IOTs will have a
major impact on transmitter performance and efficiency and the new CEAs will have
the capability to drastically reduce operating costs. Get ready for the next wave of
UHF power amplifiers. Get ready for Litton.
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today and hevond. Among our ADTV
offerings, | was glad to see the great
interest from broadcasters in the uni-
versal video formart converter, which
enables broadcasters to convert televi-
sion signals between all ATSC-DTV
formats. In the DTV era, multiple im-
age formats will be commonplace, so
the universal format converter is a key
component to our capability to fully
support the ATSC standard for DTV
video formars. See “Technology in Tran-
sition,” p. 188 for a complete list of
HD/DTV conversion products.

Jim Adamson, LeBlanc/Lar¢an presi-
dent, said: “NAB °98 was our best ever.
Customers asked informed questions
about transmitters, towers and antenna
systems. Last year the mood was what's
new and what’s available? This year
thev came prepared to make purchas-
ing decisions.”

It’s always interesting to speak with
someone who's never been to NAB be-
fore, and that was the case with Kathy
Engholm, a Tektronix transmission test
engineer. Engholm said, “This was my
first NAB. | was impressed by the num-
ber of TV station employees that were
there, not just managers. They were
very focused on learning more about
the new digital standard and how to
prepare for broadcasting an 8-VSB sig-
nal.”

Alan Hodel, Compaq Computer Cor-
poration’s senior manager for world-
wide public relations said, “NAB went
great. From our prospective, we've been

advocates of progressive scan technolo-
gv. ltseemed very clear at NAB this year,
that broadcasters, for the first time, had
the opportunity to see quite a range of
different progressive scan equipment
both, 720p and 480p, and theycan now
make decisions to go progressive and
know the equipment is going to be
there. | think it was very positive.”

“I thought NAB 98 went very well,”
said Preston Davis, president of broad-
castoperations and engineering for ABC
television. “The question | heard asked
the most is ‘why are we (ABC-TV)
backing 720p?’ 1 think you know the
answer to that.” In a general observa-
tion, Davis said: “The one thing that
occurred at this NAB is | think we
finally put the format debate to bed.
Those people who were goingthe 1,080
direction, that’s fine. We’re going the
720p direction; | think that’s fine. [ left
this NAB feeling as if we all respectfully
agreed to disagree and | think that’s the
right place for broadcasters to be. Now
we just have to ger it done!™

When asked about the focus of the
other attendees this year, Davis replied:
“My sense was that there were a lot of
people who came to this NAB finally
realizing that they really have to do this,
and I had the impression they were
there with loaded wallets planning to
buy transmission equipment to get them
started.”

Lisa Hobbs, NDS Americas market-
ing manager, said: “Compression
seemed to be the focus at NAB. The

Can you spare a yottabyte?

Just when a gigabyte or so is becoming the bare-minimum survival size for hard disk, along comes talk of storage
devices that make a gigabyte, or even a terabyte, seem like chump change. David Weiss, CEO at Storage Technolo-
gy (StorageTek), expects to announce partnerships with several Internet service providers this year to offer large
storage solutions called I:Drives. The | is for Internet. Subscribers would pay $20 to $30 per month to rent Internet

space in 50MB to 100MB increments.

NDS booth was overwhelmed with vis-
itors seeking to take a peek at our new
HDTV encoding solutions for both 4:2:0
and 4:2:2. What impressed most visi-
tors was that we were one of the few, if
not the only company, demonstrating
real product with live transmission feeds
outputting into a 1080i ATSC format.
Using a six-SDTV encoder design with
switchable ATSC Table 3 formats, the
HDTV encoder solutions were excep-
tionally well received.” Hobbs recount-
ed that, “Broadcast engineers appreci-
ated the flexibility offered to use the
same equipment for both SD and HD
transmissions in a two-tiered multicast
environment.”

Probably one of the most politically
intluential attendees, in addition to be-
ing one of the events featured speakers,
was Republican Senator John McCain
of Arizona. “NAB *98 showed the vi-
brancy and versaulity of DTV. Bur, it
also showed thar a
number of tough
technical problems
still have to be solved
before Americans will
be able to enjoy 1.
The FCC’s job is to
make sure these tech-
nical issues are re-
solved so that consumers can receive
digital TV service quickly and efficient-
ly,” he said. .
Larry BIooanr'e!d, a former chief eugmeer: is

an industry consultant and author, located in
San Jose, CA.

Senator
John McCain

StorageTek, based in Louiseville, CO, is also thinking in petabytes, exabytes and zettabytes. In case you've
forgotten: a terabyte is 1,000 gigabytes and a petabyte is 1,000 terabytes. An exabyte is 1,000 petabytes and a
zettabyte is 1,000 exabytes. If that’s not big enough for you, how about a yottabyte, which is 1,000 zettabytes.

Such massive storage has been the domain of mainframes for medical imaging and for large storage applications
such as banks, which digitize and store images or millions of checks.

Weiss, however, foresees some practical home uses of massive storage. With rental space on the Internet, you
could for instance, store digitized home video that would otherwise be impossible to save. You could then access
the video in a snap and show it on your television or PC.

To prepare for the exploding demand for large-scale on-line storage that Weiss predicts, StorageTek has part-
nered with Imation (a spin-off of 3M). The two companies plan to develop a next-generation tapedrive/cartridge
format that, according to Weiss, will reduce storage cost by one-third, while at the same time increasing capacity
by that same amount. To grasp how large a yottabyte is, consider that it's a 1" followed by 24 zeros:

1,000,000,000,000,000,000,000,000.
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FCCUpdate

FCC EEO rules declared unconstitutional

BY HARRY C. MARTIN

n April the U.S. Court of Appeals in

Washington ruled that the FCC’s
equal emptoyment opportunity rules
are unconstitutional. In the same de-
cision, the court reversed a $25,000
EEO-related fine imposed on the Luth-
eran Church, which operates two ra-
dio stations in Missouri.

The EEO rules require broadcasters
to recruit and promote minority job
applicants and to maintain meticu-
lous records of all such efforts. EEO
performance has been a principal fac-
tor in the license renewal process.
The FCC has strictly enforced the
EEO rules, often levying fines upon
licensees who do not comply. In fact,
five days prior to the court’s decision,
the FCC upheld a $12,000 fine against
a Philadelphia radio station for vio-
lating the EEO rules.

Although it appears the FCC’s EEO
regulations will be severely cut back
or abolished, licensees must continue
to follow the current rules until the
appeal process is completed at the
Court of Appeals and/or the Supreme
Court. This process could take a year
or more.

Hours after the court released its
decision, FCC Chairman Bill Kennard
issued a statement reiterating that he
was confident that the EEO rules are
constitutional and accusing the court
of “diminishing” the nation. In his
statement, Kennard claimed that the
FCC’s EEO policies have opened doors
for minorities and women and provid-
ed them with opportunities over the
past several decades.

At the NAB Convention, seven days
prior to the court’s decision, Ken-
nard had expressed concern that the
media was becoming less pluralistic
and challenged broadcasters to de-
velop plans to increase ownership by
minorities and women. (For more
information on the FCC’s action, see
Broadcast Engineering, April 1998,
“Reader Feedback,” p. 12 and “Be-
yond the Headlines,” p. 14.)
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Petitioners seek DTV changes

On April 20, dozens of stations
filed petitions for reconsideration in
response to the FCC’s reconsidera-
tion orders in its DTV proceeding.
The petitioners requested that the
commission make changes in their
own DTV allotments or to those of
other stations which they believed
would interfere with them. Many
petitions asked the FCC to reconsider
specific DTV allotments, while oth-
ers were filed by applicants for
new NTSC stations affected by the
DTV table.

DTV may be subject to
significant reception
problems in cities with
tall buildings.

Fox claimed that its affiliates would
be “uniquely disadvantaged” by
the 200kW power limit for UHF
DTV facilities. Fox also argued
that the lower power levels assigned
to current UHF stations would slow
the transition to DTV. The Fox affil-
iates in the top 30 markets, where
the build-out timetable is accelerat-
ed, would be forced to initially con-
struct facilities limited to the 200kW
output level. Later, they would
have to rebuild the facilities in order
to take advantage of the higher
power levels expected after the
transition.

Other petitioners challenged basic
elements of the reconsideration or-
der. For instance, the National Reli-
gious Broadcasters asked the FCC to
reconsider allowing some DTV oper-
ations on Channel 6. They claimed
that it would result in increased in-
terference to NCE-FM stations, many
of which are operated by religious
broadcasters.

June 1998
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Washington tests show DTV
reception problems

According to interim results pre-
sented at NAB, DTV reception tests
in the Washington, DC, area have
shown that fewer than 80% of the
sites tested received DTV signals
using an outdoor antenna, and fewer
than 67% using an indoor antenna.
Victor Tawil, a senior vice president
at MSTV, claims that these results
are probably higher than the per-
centages that are able to receive a
watchable NTSC signal at the same
sites.

Tawil also claimed that the DTV
reception will improve over time as
stations implement full-power oper-
ations and the quality of receivers
and antennas improves. The DTV
test results in the Washington area,
which has relatively low buildings,
suggest that DTV may be subject to
significant reception problems in cit-
ies with tall buildings, such as Chi-
cago and New York. L

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

Dateline

TV, TV translators and LPTY
stations in California and TV
translators and LPTVs in Kansas
and Mebraska must file their
1998 renewal applications on
or before Aug. 3. Prefiling
renewal announcaments for TV
stations and program onginat-
ing LPTWs in those states began
on June 1 and June 16, and
should continue on July 1 and
July 16.

Commercial TV stations in the
following states must file their
annual ownership reports by
Aug. 3 North Carolina, South
Carolina, linois, Wisconsin and
California, B
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DSA309 Digital Video $310 Digital Video Analyser

Studio Analyser - Tests composite and component serial or
. i 1 dioi parallel digital video signals.
E:js;c;(i)g]ggsue AndeompasETEETARI il - Direct readout key signal parameters.
+ Continuous on-line monitoring of key parameters. ’ HSCT SCICCttlablC. alarmnt{%r(;: 15 hplds) t
- Graphic touch screen interface and menu system. : goglr,‘t!f)re etnsnve cC pattern generator.
« Errors displayed on the LCD screen, or routed to a (34 different test pattcrns.)
printer or stored on the built-in 3.5” floppy drive.
- Realtime detection of illegal colors.

SV953P MPEG-2 Portable
» Single play or continuously looped 'l'ransport Stream Analyzer

playout of ATSC or DVB signals. - Record, playout, monitor and analyze

+ Adjustable playout start and stop points. MPEG-2 and DVB signals.

+ Automatic determination of Transport - Conformance test TS layer and PES layer.
Stream playout rate. - Complete Buffer Analysis.

- Internally generated or external source « Real-time monitoring of MPEG-2 for
of playback clock. complete signal analysis.

- 188 byte packet formats. - Easy-to-use Windows NT™ interface.

For detailed information, call 1-800-SENCORE[736-2673)

www.sencore.com * 3200 Sencore Drive » Sioux Falls, SD 57107
Direct Line: 1-605-339-0100 * Fax: 1-605-339-0317
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DTV Update -

Back to school

BY LOUIS LIBIN

he technical level of expertise re-

quired for broadcasters will contin-
ue to rise as stations become more en-
trenched in digital technologies. As a
result of the conversion to digital, broad-
casters will be faced with new challeng-
es. Station engineers may even be forced
tostand in front of the proverbial black-
board and prove their worth.

The new system

The new DTV system is a significant
advance over the current NTSC TV
standard. It is also more complicated
than the analog NTSC standard. The
DTV standard uses digital compression,
packetization, and brand-new modula-
tion techniques, as well as audio and
unrelated data transmissions. Multiple
video formats are also used. This means
that full flexibility will be available to
broadcasters on video formats, all the
way from high-definition pictures to
low-resolution images. The stakes are
quite high and stations will need to
replace all of their existing analog broad-
cast system with a new digital system.

Digital television has not been precise-
ly defined by the FCC — for example,
there are now 18 different formats that
broadcasters can use. Broadcast engi-
neers will need to develop experience
dealing with the new system under real-
world conditions. Until then, there will
still be some confusion and the new TV
service will not be fully optimized.

Training: The key to success

Start training your engineers now. The
new test instruments are not at all like
those of the past; the vector scope and
waveform analyzer are gone. Now engi-
neers will need to know how to use the
vector signal analyzer (VSA). It is a
“real-time” spectrum analyzer thatsam-
ples the entire data block, thus allowing
the time and frequency spectrum to be
studied simultaneously. Traces can also
be superimposed on one another in dif-
ferent colors for clarification, and mea-
surements are fairly automated.

30
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Some of the new test equipment does
allow you to make NTSC measure-
ments along with the 8VSB measure-
ments. However, engineers should not
be confused by the “old™ analog TV
standard. The DTV system uses a mo-
tion-compensated discrete cosine trans-
form (DCT) algorithm for compression
of video signals. DCT exploits spatial
redundancy, and motion compensation
exploits temporal redundancy. DCT was
selected for its good energy-compaction
properties, and the many fastalgorithms
that are available afford low-cost imple-
mentation.

Inaddition, the systememployssource-
adaptive coding and other techniques
for greater coding efficiency. The field
and frame motion vectors and the adap-
tive field/frame DCT coding greatly
improve the compression efficiency. The
forward analysis with localized quanti-
zation-level control further decreases
the visibility of the compression arti-
facts by exploiting the characteristics of
the human visual system. This is all
different from NTSC power measure-
ments, which are simply characterized
by peak power.

Broadcasters must also become famil-
iar with the new receivers. Manufacrur-
ers will be working with the broadcast
organizations to produce literature for

individual broadcasters. The plan is that
all receivers currently being built will be
able to recreate high-quality picture,
sound and data, no matter what format
is used.

The transition

As the transition to DTV moves for-
ward, consumers will begin noticing the
changes. The first and most obvious
quality improvement that DTV willhave
over NTSC is that it will deliver HDTV
programming with double the resolu-
tion of NTSC. DTV will also provide
many other advantages, whether it is
used for one HDTV program or multi-
ple standard-definition programs. It
eliminates the chroma crawl interfer-
ence, inherent to NTSC. Noise in the
picture due to poor off-air reception or
noisy cable systems is also eliminated,
and there will be no ghosting.

It is vital that engineers continue to
learn about this new, exciting technolo-
gy as implementation approaches. Only
after station engineers take the neces-
sary time and effort to carefully learn
the new system, plan and test their new
facilities, will DTV reach living rooms
with the high quality that is expected
from this hot, new technology. |

New York and Washington,

What station engineers will need to know

* The composition of the 8VSE signal.

= How and where to monitor the 8VSB signal.

* How to test the 8VSE sgnal,

* The acceptable levels of DTV interference into NTSC home recejvers,

Potential problems

» Some digital receivers may display unacceptable pictures.
= A number of NTSC viewers will have to install new antennas to receive

good NTSC

» Different receivers might behave differenthy.
» Sojutions to certain types of interference may cawse other interference

prablems.

s Directional receive antennas for DTV could exacerbate some receive situations.
+ In some cases, reducing directional coverage could improve averall

performance,

June 1998
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0K LET’S TALK CONVERGENCE

>> YOU'VE SEEN IT COMING FROM A DISTANCE — MAYBE EVEN TRIED TG AVOID IT,
BUT THE WHOLE WORLD 1S ABOUT TO CHANGE — ENTIRE INDUSTRIES REDIRECTED. AT LOUTH, WE CAN
HELP YQU GAIN CONTROL. MULTI-CHANNEL DIGITAL BROADCASTING. GLOBAL NETWORKING, REALIZING
NEW MARKET POTENTIAL — THIS IS WHAT WE DO. VISIT US AT FOR INFORMATION.

IT'S TIME. AND YOU CAN CHOOSE THE RIGHT WAY TO MAKE AN IMPACT.
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L

BROADCAST confidence
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Expert's Corner/Vendor Views

Compression for storage

his month in Expert’s Corner, we

cover an issue that is sometimes
overlooked with disk storage — com-
pression. Digital storage on video disks
is now taken for granted. What's some-
times missed in any discussion is that of
the compression used with the storage
systems.

With several different tvpes of com-
pression technologies available for disk
storage, users need to consider carefully
how the storage will be used, nort just
how much needs to be stored. Users need
to ask, “Will the disk system compress
the signal prior to storage? If so, what
format will be used? Also, how will the
need to manipulate the video through
multiple /O operations and editing af-
fect the final image quality?”

Compression formats

The major compression technologies
currently used by disk systems include
M-JPEG, MPEG 4:2:0, MPEG 4:2:2
and DV.

At this year’s NAB, we saw disk sys-
tems moving away from M-JPEG com-
pression to MPEG or DV. As broad-
casters demand the ability to move
video directly from their acquisition
formar to storage without an interme-
diate step to analog or 601, the com-
pression format used becomes critical
to preserving quality.

Also, the ability to move video around
a facility at faster than real time is
increasingly desirable. This cannot be
done with analog or 601. Because there
are no field acquisition products with

M-JPEG outputs, this places the for-
mat in the legacy category. However, at
least we can now predict its useful life,

To get an idea of where disk manu-
facturers are going with compression
for storage technology, Broadcast En-
gineering’s writer and industry con-
sultant, Brad Gilmer, conducted a sur-
vey among some makers of these prod-
ucts.

Here’s an overview of how three of
the companies who responded to his
survey view today's disk-recording
technology.

Editor’s note: For a complete list of disk re-
cording technology and available products,
see “Technology in Transition” in »ext nionth's
issue of BE.

Given that the industry seems to be unable to standardize on a common compression format,
are the user’s only choices analog or 601¢

DVS Digital Video Inc. — Tore B. Nordahl, vice president
sales and marketing

No, with HDTV and DTV now being implemented, 601
will have no practical relationship to HDTV in the future.
The only relationship will be to possibly use the 270MB/s
switching plant for compressed HD if the plant can handle
a slightly higher bit rate, 360MB/s (DS5).

Drastic Technologies — Patrick Rea, manager, hardware
development, and Karen Taul, director of sales and marketing
Currently the most time-efficient manner of translating
between formats is to use translation to 601 digital video
and then into the desired format. As processor speeds
move steadily upwards, conversions between formats will

Which compression format is better?

DVS Digital Video Inc. — Tare B. Nordahl, vice president
sales and marketing

For production, uncompressed HDTV is required. For
post-production, intraframe compression not exceeding
7:1 is possible. For on-air play-out, MPEG-2 ATSC is
possible. M-JPEG is on its way out.

32 Broadcast Engineering  June 1998

stop going through a translation that includes 601 digital
video and recompression. Instead, format-to-format trans-
lation will be handled by software routines that are faster
than real time and use no recompression.

Pluto — Mark Gray, president

Certainly, the way to get the highest quality image 1s
to keep the media as uncompressed 601 and compress
only when absolutely necessary, usually just before
transmission. Given that acquisition is now migrating
to compressed formats, minimizing the number of
compression/decompression cycles and minimizing the
number of compression technologies (JPEG, MPEG,
DV, etc.) throughout the production process is the only
way to optimize picture quality.

Drastic Technologies — Patrick Rea, manager, hardware

development, and Karen Taul, director of sales and marketing
All of the compression formats have a place in today’s

production and broadcast environments. DV and Mo-

Continued
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The World's First. ..

3 Chip,
|O-Bit, Remote Head,
Digital POV, Camera.

The New IK-TU40A Makes All Other PO.V. Cameras Obsolete!

Toshiba's new IK-TU40A is 3 chips off the old block. It makes
any other P.O.V camera obsolete by utilizing Toshiba’s revolu-
tionary ten-bit DSP architecture, combined with three 410,000-
pixel CCDs. The result is o breathtaking 750 horizontal lines of
resolution ond 62dB signal-to-noise ratio for the brightest,
sharpest color video in the industry.

This ice-cube size comera head delivers broadcast and
industrial quality performance in a lightweight, compact
package. Plus, its remote head design allows it to be mounted
virtually any-where for an entirely new perspective.

With the addition of a wireless transmitter, you can capture
all the excitement of world-class skiing or Indy car racing
from almost any angle. The IK-TU40A also provides you with
a critical edge in industrial applications like pattern
recognition, mechanical manipulation and measurement, or
any other apllication where weight and size count.

The IK-TU40A camera accepts C-mount lenses and has video
outputs for NTSC, S-VHS, R-Y/B-Y and RGB. A 10, 20, or
30 k. detachable cable, RS-232C personal computer inter-
face for total control of all camera functions. To get the whole
picture, call Toshiba at 1-800-344-8446.

In Touch with Tomorrow

TOSHIBA

Toshiba America Information Systems, In¢.

Imaging Systems Division *

Imaging Video Products Group

9740 Irvine Boulevard « Irvine, CA 92618-1697 - 1-800-550-8674
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tion-JPEG are similar in the way that the video i1s com-
pressed, however, there are some differences. In DV, you
are dealing with a fixed compression (video quality) level
whiie the video compression of most M-JPEG systems can
be varied allowing the user to select the video quality at
which they need to work. The other advantages of using
M-JPEG or DV is in the editing capabilities that a frame-
by-frame compression scheme allows.

Apart from the issue of standardization, MPEG-2 offers
reasonable high video quality, while using lower band-
width than DV or M-JPEG. The difficulties with MPEG-2
arise when you need to edit the material, or when several
frames become corrupted as the playback system loses the
motion base that the segment is depending on. MPEG-2
main profile is again not much different than M-JPEG or
DV, as these are all DCT-based with no motion-based
compression.

Pluto — Mark Gray, president

Each compression format has positives and negatives. It
is now clear that 70% or more of the world’s news will be
recorded with DV compression. DV, DV50 and DV 100 for
high definition will be the standard for producing (editing)
broadcast material. If DV is the compression format for
acquisition, then it clearly will be advantageous for the
broadcaster to keep the DV native format for all editing,
switching and processing applications. MPEG-2 has the
advantage of much higher compression ratios with the
downside that editing is more difficult and limited. Also
with MPEG-2 great care must be taken to avoid objection-
able compression artifacts. It is our opinion that the station
should keep the signal in DV native all the way up to the
ATSC encoder. This will result in the best quality, flexibility
and performance with a low cost of ownership.

e

Will vendors provide products that can edit MPEG?

DvS Digital Video Inc. — Tore B. Nordahl, vice president
sales and marketing

Yes, but not real-time on-the-fly without modifying the
way clips are encoded in MPEG-2,

Drastic Technoiogies — Patrick Rea, manager, hardware
development, and Karen Taul, director of sales and marketing
Currently, available systems for editirg in the MPEG-2
format are based on profiles that use no motion-based
compression. At these data rates, the storage require-
ments are the same as DV or M-JPEG formats. The

question that the user needs to ask is whether or not the
capability of editing in the MPEG format is worth the high
system costs for the video quality presented at the output.

Pluto — Mark Gray, president

Some vendors are touting such capabilities, but these
systems are unlikely to be effective at anything except cuts
only and even then will impose limitations preventing
many popular edits, such as back-to-back frame cuts.
Keys over, DVE moves, or other frequently used effects
will be difficult to achieve in the MPEG domain.

Will vendors provide products that translate between DV and MPEG?

DVS Digital Video Inc. — Tore B. Nordahl, vice president
sales and markeling
DVS has no opinion on this. It is not our business area.

Drastic Technologies — Patrick Rea, manager, hardware
development, and Karen Taul, director of sales and marketing

Currently, the most time-efficient manner of translating
between formats is to use straight translation to 601
digital video and then into the desired format. As proces-
sor speeds move steadily upward, straight translations
between formats will stop going through a translation
that includes going to 601 and being recompressed.
Instead, format-to-format translations will be handled by
software routines that are faster than real time and will not
introduce the need for recompression.

Pluto — Mark Gray, president

We do not anticipate that it will be feasible to edit
between the two compression formats (DV and MPEG)
without resorting to a full decompression/recompression
cycle for at least one of the two formats. Going to 601 will
probably be the most straightforward means of dealing
with such a situation, The difficulty in editing MPEG
4:2:0is that it will always require reprocessing and special
equipment. It’s our opinion that the editing process should
be done within the DV format and then converted to
MPEG (only if necessary).

i s r————

ormation

on the companies mentioned above, circle
number (270) on the Free Info Card.
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Vinten's Quartz Pedestals are designed to transport studio applications —
into the future. lnten

In answer to the increasing use of lightweight digital cameras in today’s Vinten Inc.

studio, Vinten designed the Quartz pedestals in single and two-stage 709 Executive Blvd.
versions. The fully-skirted base incorporates a new and innovative cable Valley Cottage, NY 10989
guard system along with a single foot brake for perfect control at alf Phone: 914-268-0100

times. The light and sensitive feel of the steering enables fine and Fax: 914-268-0113
precise movements, allowing Quartz to accelerate smoothly and Toli-Free Sales: 1-888-2-VINTEN
rapidly to reposition shots, even in the tightest of sets. Website: http.//www.vinten.com

. , . Sales offices in UK, USA, Japan, France,
Let the Quartz take you into the next millennium. .. Germany & Singapore plus worldwide distribution.
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The African Rhinoceros
its young - charges after intrt
and is utterly uncontrollable.

} LEITCHh ENGINEERING THE Bi1G PicTURE™

International/Canada ) i} 7-0233 = USA. 5 8 g 3 + Latin America



www.americanradiohistory.com

Just like the charging rhinoceros, audio anc
video signals are difficult to control by nature
For more than 27 years, Leitch has led
the industry in using engineering expertise
to develop products that hamness and direct
a signal's power. Today, the company offers
solutions for streamlining the analog to
digital signal transition, including a new

line of HDTV products.

Leitch's Digital Glue®products provide
economical, digital interface solutions in
simple, single-function modules.

And DigiBus®is the industry’s only control

i
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* Digitlal Glue

platform that allows hroacicasters to custamize
their systems, giving them complete control
of signal conversion, synchronization and
compression. The ongoing development of
innovative products like BO/S} Leitch's
unified Broadcast Operating System for the
DigiBus frame, proves Leitch’s commitment

to giving customers tools to control the signal.
Leitch products are recognized for their
unmatched quality, flexibility and reliability
in signal distribution, processing and ¢ontrol.
The company’s unrivaled customer
and breadth of product offering provides
integrated solutions that extend beyond
managing signals, to mastering them: for
optimal performance.
By providing powerful and comprehgmsive
digital solutions, Leitch is lead-
ing the charge in the signal ’: ]
control industry. bt

[,

{ But you can control its signal. }
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Rouling Digita? Glue Silorage

Syne & Test

Europe +44 (0) 1256-880088 » Australia +61 (2) 9939-3355 + Japan +81 (3) 5423-3631 » Eastern Europe +49 (89) 4900-2042 « Brazil +55 (11) 867-0218
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Digital Handbook

Audio levels and metering — the analog environment

BY MICHAEL ROBIN

Audio signal amplitudes are continu-
ously variable. Given the extremely
wide range of audio voltages, it is cus-
tomary to express audio signal levels in
decibels with reference to a specific
power or voltage level. Currently, there
are three commonly used units for the
measurement of audio levels: dBm, dBu
and dBV.

The dBm

The dBm abbreviation is used to ex-
press the root-mean-square {RMS) pow-
er of a sine-wave signal with respect to
a Imilliwatt (mW) reference. A power
of ImW dissipated into a 600} load
results in a 0.77459V RMS voltage
(rounded up to 0.775V RMS). When
dissipated into other load values, other
voltages result. The power of ImW is
defined as 0dBm. Other audio power
levels are expressed in dBm with respect
to the reference 0dBm power level ac-
cording to the formula:

FRAME GRAB

A look at tomorrow'’s technology.

DTV camera sales to climb

TV stations ptan to embrace locally-produced DTV through the
purchase of new ENG and studio cameras.

N{(dB) = 10 logio (P/Pr)
where N(dB) = The number of decibels
P = The measured power level
Piet = The reference level of 1mW
The formula can be extended to the

measurement of voltages or currents as
follows:

N(dB) = 20 logio (V/V:e)
N(dB) = 20 logio (/)

The above formulas assume that the
voltages and currents are measured
acrossidentical impedances (e.g., 600(2).

The dBu
An alternate method of expressing
audio signal levels is the dBu. The dBu

30
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concept assumes a near-zero signal
source impedance and a near-infinite
load impedance. Under these idealized
open-load conditions, the source does
not dissipate any measurable power
into the load, and the open-load source
voltage is unaffected by the load. The
reference signal is 0.775V RMS. For
practical purposes, the dBu concept
requires signal source impedances of
the order of 50Q or less and load im-
pedances equal to or in excess of 10k(}.

The dBV

An alternate method of expressing
audio signal levels is the dBV. This is an
open-load voltage concept, and the ref-
erence voltage is 1V. The dBV is used by
microphone manufacturers.

Typical signal levels and impedances
There is a wide variety of studio-
quality equipment available to the user.
Normally, in terms of signal level, there
are two main categories, namely, low-
level devices (typically microphones)
and high-level devices (everything else).
Microphone sensitivity ratings, mea-
sured at 74dB sound pressure level (SPL),
are commonly expressed in open-load
microvolts or dBV. Impedances for pro-
fessional-quality microphones are stan-
dardized at 1501}, but other values are
also encountered in practice. A typical
moving-coil microphone, with a source
impedance of 1504}, generates an open-
load voltage of 100mV (-80 dBV) at
74dB SPL. The input impedance of the
microphone pre-amplifier bridges the
microphone output, that is, it has a
value of 1,5001) or higher (10 times the
source impedance), toavoid microphone
damping and input signal-to-noise deg-
radation due to excessive signal loss.
Audio signal levels generated by mi-
crophones are suitably amplified to line
signal levels and distributed within
broadcast facilities or to common carri-
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ers for land or satellite trans-
mission.

The power-matching
concept 1
In North America in the -1
1930s, the audio distribution 30
line impedance inside broad-
cast facilities, as well as that
of the common carriers and
audio transmitters, was stan-
dardized at 60042. The inter-
connection of various types
of equipment followed the
power matchingconcept. This 10 %
concept assumes that: t\

MASKING EFFECT

VU METER

» Theaudiosignal source (i.e.,
common-carrier line, audio
tape recorder, audio distribu-
ion amplifier, or audio mix-
ing console) output imped-

0.1s 03s s
OURATION OF THE PEAK

ance is 600}, balanced and
tloating.

Figure 1, The masking effect of typical VU meter and PPM for a
given tone duration.

dio tape recorder, audio distribution
amplifier, or audio mixing console) is
6001, balanced and floating.

* The loading input impedance of the
receiver {i.e., conunon-carrier line, au-

The audio signal level is
expressed in dBm. A stan-
dard operating level (SOL)
of +8dBm into 600(), or
1.95V RMS, was chosen in
North America. Some au-
thorities, including sound
recording studios, opted for
a +4dBm SOL within their
facilities. The SOL repre-
sents the steady-state max-
imum level or peak pro-
gram level as measured with
a standardized audio sig-
nal level meter {(volume unit
or VU meter). Many older
facilities operate in this
manner.

The voltage-matching
concept

Modern studios operate
in a voltage matching con-

figuration. The signal level is expressed
in dBu and the SOL in North America
is +4dBu or +8dBu. This reduces the

% [ snetL s witcox 1O

Q. How can I make sure programs being
made now will have the best production
values in the DTV era?

l A Originate in a format that will give you the most
e data - either 35mm film or one of the HD video
formats if your budget allows. 1080i offers the best
spatio-temporal capture parameters of all video formats.
You can derive all of the ATSC transmission formats
from it. And in the future it will give you the best
quality conversions to HD progressive. The faster field
rate of video makes it more suitable for sports
than 24 frame film which is often preferred for
prime-time dramas.
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power requirements of the sig-
nal source considerably be-
cause it is only required to
dissipate a minute amount of
power across the bridging load.
An added advantage is the im-
proved frequency response and
transient response of the sys-
tem because the capacitive
loading of the shielded bal-
anced audio cable has a lesser !
effect across a source imped- |

|

|

ance of 50} than it has across
a source impedance of 600().
The interface with common
carriers retains the power I
matching philosophy to avoid
return-loss problems withlong |
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monitoring of audio program.
. The specifications of the VU
meter reflect the philosophy of
the 1930s. Essentially, the VU
meter is a moving-coil RMS-
type audio-signal level measur-
ing instrument. It is fitted with
twoscales, a VU scale marked 0
(reference deflection) at about
71% maximum scale reading
extending to +3 (maximum)and
& -20 {minimum}, and a percent-
age scale with 100% corre-
sponding to 0 VU reading
The VU meter has an input
impedance of 7,500€) and as
such has a minimal loading ef-
F fect on the 60012 source imped-

110
FRENCH
Vu

cables resulting in echoes.

Signal-level monitoring

Audio-signal levels are closely moni-
tored in a studio environment to ensure
that sudden or sustained peaks do not
cause overloading and distortion in
various elements of a system. There are
two generic types of audio monitoring

Figure 2. Upper-scale details of some audio level meters
used throughout the world and the corresponding steady-
state signal level in dBu.

meters found in applications for studio
environments. These are the volume
unit (VU) meter and the peak program
meter (PPM).

The VU meter was developed in North
America primarily for the control and

ance. Its sensitivity 1s adjust-
able so that the VU reference
level (OVU) can be made to cor-
respond to the SOL (+4 or +8dBm)
under steady-state sinusoidal voltage
conditions. Its dynamic characteristics
are such that if a sinusoidal voltage of a
frequency between 35Hz and 10kHz,
and of such amplitude as to give refer-

5] % | SNELL & WiLcox O

from Betacam SP or DV?

They can be better than you might expect!
Ao Betacam SP is analog, but its advantage is that,
like DV, it is component, so it doesnt suffer from
composite encoding and decoding artifacts. It also has
quite a reasonable bandwidth and low noise. The main
thing is to shoot well on a good quality camera.
Component makes a far better job than
composite of reproducing the image
the camera saw - enabling
the upconverter to do
the best job.

Q. My budget doesn’t allow an HD video format.
Can | squeeze good quality upconversions

40
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ence pointer deflection (0 VU) under
steady-state conditions, is suddenly ap-
plied, the pointer will take 0.3 seconds to
reach reference deflection. This charac-
teristic was chosen to approximate the
assumed response of the human ear. The
0.3-second rise-time characteristic of the
VU meter introduces a masking effect.
Essentially, the instrument is unable to
give accurate audio signal level indica-
tions under complex-wave, fast rise-time,
input signal conditions. The instanta-
neous speech or music signal level may,
in reality, be 10VU or more above the
readings of the VU meter.

The use of the VU meter has resulted
in the need for a relatively large head-
room in recording and distribution sys-
tem elements to avoid the clipping of
sudden bursts in audio signal levels.
Typically, audio equipment designed to
handle an SOL of +8dBm is capable of
handling output signal levels in excess
of +18dBm at a total harmonic distor-
tion (THD) not exceeding 1%. Such
undistorted audio peaks, unnoticed by
the operator, are likely to reach the
audio transmitter and overload it. The
situation is further complicated by FM
audio transmitters that use a high fre-
quency pre-emphasis with a time con-
stant of 75ps resulting in a 14dB boost

Computers & Networks §

at 10kHz. A complementary de-em-
phasis at the receiver results in an im-
provement of the SNR and a linear fre-
quency response. The high frequency
preemphasis concept was developed in
1940 when the presence of high-level
high-audio frequency signal was unlike-
ly to occur. It can potentially lead to
overmodulation of the FM transmitter
in the presence of high-level high-fre-
quency spectral component in the audio
signal. Various types of limiter/compres-
sor combinations are used in an effort to
avoid transmitter overmodulation and
to achieve an acceptable SNR.

The PPM is a peak-reading instru-
ment of European origin capable of
adequately displaying audio signal tran-
sients. Some current designs feature a
10ms attack time (risetime) and a 2.85-
second fallback time. This characteris-
tic amounts to a “sample-and-hold”
approach to audio-signal-level moni-
toring. It allows the user to accurately
monitoraudio signal levels under steady-
state and program conditions, reducing
the need for large amounts of head-
room in studio equipment. Neither the
scale nor the display is universally stan-
dardized. Its input impedance is usually
in excess of 10k. The use of the PPM is
gradually gaining favor in North Amer-

High-speed networking topologies

BY BRAD GILMER

here are four basic topologies em-

ployed in computer networks to-
day. These are point-to-point, star, Thin-
net and switched fabric.

Point-to-point

Figure 1illustrates point-
to-point topology, in
which each node is direct-
ly connected to the next
without any intervening
hardware. The most com-
mon systems using this to-
pology are Fibre Channel
arbitrated loop (FC/AL)
and token-ring.

b

ogy.
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Figure 1. Point-to-point topol-

Point-to-point topology is low-cost,
but it has a big drawback. It is subject to
many single points of failure. Since each
computer is connected to the loop, the

June 1998
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Figure 2. Star topology.

ica and is in common usage in most
European countries. When properly
used, it reduces the need for signal
compression as audio transmitter over-
load is less likely to occur.

Present-day meters

Figure 1 shows that the PPM is capa-
ble of more accurate peak audio signal
level measurements than the VU meter.
There are two entrenched camps stead-
fastly preferring the PPM or the VU
meter. In an effort to satisfy all the users
of contemporary audio equipment,
manufacturers offer equipment with
selectable VU or PPM rise/fall times.

Figure 2 shows details of the upper
part of the display scale of some audio
level meters used in various countries.
This drawing shows clearly that, in
addition to transient response differ-
ences, various organizations have dif-
ferent reference levels {SOL) and meter
display scales. This situation creates
problems in international TV program
exchanges and is not likely to change in
the near future. [ |

Michael Robin, former engineer with the CBC
engineering headquarters, is an independent
broadcast consultant in Montreal, Canada.
He is a co-author of “Digital Television Fun-
damentals,” published by McGraw-Hill.

failure of any cable, any computer, or

any network interface card can cause a

complete loss of communication amongst

all the computers. A common way to
deal with this problem is to em-
ploy two loops. Another meth-
od is to move to the star topolo-
gy {see Figure 2).

Star

B=) In the star topology, each node

is connected to a hub or concen-
trator. This is the basic building
block of 10BaseT Ethernet, the
most popular networking sys-
tem in use today. It is also used
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Figure 3. Thinnet topology.

in Fibre Channel networks when de-
signers want to protect users from the
problems associated with point-to-point
systems.

A disadvantage of star topology is it’s
somewhat higher cost. However, a big
advantage is that almost all hubs can
isolate a faulty node, preventing a bad
connection from affecting other com-
puters attached to the network. Of
course, the hub is a single point of
failure, and steps should be taken to
minimize risk in this area.

Thinnet

Figure 3 illustrates Thinnet topology in
which all computers connect to a com-
mon cable. This topology is employed in

Thinnet Ethernet systems.

The strengths and weaknesses of this
system are identical to that of point-to-
point wiring schemes. The system is
inexpensive but if a connection fails, it

fabric networks will be the basis of
most high-speed networks of the fu-
ture.

With the exception of switched fabric
topology, in all of the diagrams above,

will affect all com-
puters on the net-
work.

Switched Fabric
The fourth topolo-
gy is switched fab-
ric. Switched fabric
topologies are com-
monly used in
switched networks
such as Ethernet or
Fibre Channel.
Switched networks
canprovide the high-
est aggregate band-
width of any topol-
ogy currently avail-
able short of dedi-
cated point-to-point
networks. Switched

:

"
v

Figure 4. Switched-tabric topology.

TELEMETRIC

MAKES

CAMERA
CONTROL
COMPLETE.

Telemetries gives vou the complete picture
in camera control svstems. With powerful
camera control software that fully integrates
Telemetrics’ comprehensive line of camera
robotic systems equipment. It’s the camera
robotics system that puts you in complete
control.

Achieve the ultimate in camera control with
Telemetrics’ Control Panel Software (TM-
CPS). It combines real-time program and
preview video displays, still image presets,
camera set-up controls and video switching
capabilities — all on one screen. And pro-
vides you with the highest levels of perfor-
mance, versatility and cost-efficiency.

TM-CPS also provides seamless integration
with Telemetrics’ extensive line of camera
robotics components. Including the company’s
industry renowned pan/tilt mechanisms for
studio and traffic/weather-cam applications.
With features like internal serial receiver/
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as the number of nodes on the
network increases, perfor-

mance decreases. This i1s be- ’ | I
i = |

cause these networks connect

everyone together on one big |'— __xj e
party line. As with an old-style er——— s
telephone party line, if more s

than one person talks, it can be
very confusing to determine
what is being said. For this
reason, most modern network-
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to ensure that only one node L e E====C1 «— E
talks at a time. Clearly, if your R E -
system is large, and many peo- lg CAbeeriar’ |
ple are talking, performance ] '5;
for any given node will suffer. v

In the past, network design-
ers resorted to keeping individ-
ual network segments small. [
They connected a number of ﬁ
segments together with bridges Desktop Ciient

to build larger networks. Bridg-

es i1solate the chatter on one . ) L
network segment fromanotherandonly  required. This resolved the party line  fix itentirely. Users unfortunate enough

send messages across segments when problem to some extent, but it did not to share a segment with a fileserver,

Figure 5. An example of a high-performance switched topology network.

decoders for programming preset motion con-
trol functions. And precision Swiss motors for
smooth and quiet operation.

To keep your cameras moving, TM-CPS also
controls Telemetrics’ exclusive linear motion
trolley system. Along with a full line of joy-
stick controllers, power supplies, lens inter-
faces, programmable motion controllers/
receivers and video switchers. In addition,
there's Telemetrics’ innovative line of triax
and coax multiplex systems. It’s everything
you need for fully integrated camera robotic
system operation.

You can get it all from Telemetrics. The com- | ,
pany that makes camera control complete. e e
For more information, call 201.848.9818. Or

fax 201.848.9819.

Telemelrics Inc. o] 5 TR

6 Leighton Place, Mahwah, NJ 07430 USA
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graphics workstation, or other high-
bandwidth device, typically noticed a
significant decrease in performance
whenever those devices were active.

So what is the difference between a
switched fabric and other topologies?
The biggest difference is that a switch
can give you a dedicated full-band-
width segment all to yourself. This
means that if you are running a 13, 100
or 1,000Mb network, you will have
access to all thar bandwidth (less over-
head, of course). Another big difference
is that, once you go to a dedicated
segment, you are able to use full duplex
communications — that is, you can send
and receive data at the same time. In
other systems, one person tatks while
everyone else listens. Furthermore, in
particularly heavy usage situations, you
can instali more than one network con-
nection to a device to provide simulta-
neous dedicated full bandwidth con-
nections.

Figure § illustrates how a switched
network might be constructed to pro-

vide very high bandwidth connectivity
to a server and a graphics client while
providing conventional connectivity to
typical desktop users.

Here are some things to note in the
drawing. First, the server is given two
100Mbss full duplex connections to the
switch. Since it is the only computer on
these nodes, it has the full 100 megabits
available on each link. It is possible to
add more than two cards to a server,
increasing the available network band-
width even further. (There is no point in
increasing the nerwork bandwidth if
the server has I/O or other limitations.)
Second, note that the graphics worksta-
tion has a dedicated 100Mbv/s full du-
plex link to allow it to exchange very
large files with the server. Third, note
that the Ethernet hub provides desktop
clients access to the same high perfor-
mance server, but over much slower
10MD/s shared links. Finally, note that
the graphics workstation can consume
all its available network bandwidth to
the server without affecting any of the

desktop connections.

The example shown in figure § iltus-
trates only one topology for a high
speed network. There are many other
possibilities, including network designs
that allow for shared common storage
for multiple servers (called Storage Area
Networking, or SAN} based on Fiber
Channel. One can easily imagine a high
speed netrwork with shared area net-
working providing common access for
non-linear editors to a common pool of
broadcast-quality video. Designs such
as these were not possible as recent as a
few years ago.

New networking equipment and tech-
niques are being developed all the time.
One thing is for sure — broadcasters
will be at the forefront of this technol-
ogy employing high speed networking
in video applications.

Brad Gilmer is president of Gilmer & Associ-
ates Inc., a techuology and management con-
sulting firm.

What do these global
leaders have in common?

Another global leader.

There has been a lot said about ComStream. After all, we've
been leading the satellite technologies industry for fourteen
years. We supply some of the largest companies in the world
with satellite technology. Our modems, earth stations and
broadcast receivers have been described as “world class.”

Our customers say they choose us
because of our superior techno-
logy and unsurpassed reliability.
But we're not stopping there.

We're continuing to develop evolu-
tionary, cost-effective products to
ensure we earn our customer’s
business well into the future.

We want to earn your business too.

\ COMSTREAM

A Spar Company

satellite Products Division = 6350 Sequence Drive ® San Diego CA 92121 = Ph 619.657.5849 Fax 619.657.5413 www.comstream.com
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Ask Dr. Digital

Malloc failure

s you might guess, not all of the

letters | receive make it into the
column due to space limitations. Well,
recently [ helped Walter Kuhne with a
flash-frame problem. It seemed that
editors had placed 100 IRE white
frames in a video to mask a jump cut
and it was causing a monitor to appar-
ently lose sync:

Thisis the second time  am sending an
e-mail to Dr. Digital, and I would like to
thank you for your attention
regarding the first one. The
main reason for this e-mail is
to find an answer regarding a
message that sometimescomes
out from our ACR-225 ma-
chine. We have two and are
using version 4.la software.
. Sometimes, when we are includ-

ing or cutting some events in the nlavlist.

we try to save the most current playlist
after modifying it, and a message ap-
pears in the display that says “Malloc
failure.” Could you help me regarding
this message? Where can I find its mean-
ing?
Walter Kiibne Jr.
On-air supervisor

MTYV Brasil

An ACR-225? There aren’t many of
those beasts around. The term “Mal-
loc failure™ is a computer term. Mal-
lec, or memory allocation, is an oper-
ation whereby the system sets aside, or
allocates, a section of
memoeory for a specific
task. In this case, the
task is probably to set
aside a copy of the
original file. It could
be failine because of

the size of
the log file
or because
of several
other reasons.
That should an-
swer the “what” part of the question.

I checked with Ampex to determine
how to eliminate the problem. It turns
out the problem is in the ACR-225,
rather than the PC attached to it. Add-
ing memory to the PC will not help.
The ACR was designed to handle a
playlist of 1,500 events with no prob-
lem. However, a larger active playlist
can easily overflow the ACR’s internal
memory — which is what is happening
is this case. The cure is to keep the size
of your playlist under 1,500, thereby
preventing the errors.

Need help? Drop me a note at
drdigital@compuserve.com. B

NEED A B71ILL BSTORE”
GET-MORE-THAN _JUST_"STILL&"
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graphics, effects, animation, editing, telecine and on-air playback.
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between 720p and 1080i HD modes as well as providing four independent streams of pure
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Tower lighting systems and problems

BY DON MARKLEY

F irst and foremost, the rules of the
game have changed slowly over the
past few years. Perhaps the most sig-
nificant point to remember is that the
FCC places primary responsibility for
maintaining proper tower markingand
lighting with the registered tower own-
er. If you rent tower space, you are not
totally relieved of responsibility for
such systems; you will be called on if
the owner fails or is unable to maintain
the tower properly.

The other big item concerning tower
lighting actually occurred a few years
ago; however some operators do not
seem to be aware of the change. if a
tower is less than 200 feet above ground
level, it may be possible to eliminate
exasting lighting and to also stop paint-
ing the structure. The operative word
here is “may.” It is not acceptable to
simply pull the plug. Existing towers

Intermediate tower lights can no longer be installed on the tower. Existing towers are
“grandfathered,” but new towers must have two fixtures installed so that at least one
light is clearly visible without any obstruction from the tower members.

FRAME GRAB
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under 200 feet that are marked and
lighted have usually been so equipped
as a result of conditions on construc-
tion permits and/or licenses. That means
that a notification was filed with the
FAA, a no-hazard opinion was issued
and the commission directed the way
the lighting and marking was 1o rake
place. In some cases, even for towers
below 150 feet, the marking and light-
ing is still necessary due to nearby
aeronautical facilities.

For towers under 200 feet, it still is
necessary to obtain FCC approval be-
fore eliminating the lights. The FAA
must agree that the lighting and mark-
ing is no longer required before the
commission will grantapproval, which
actually involves a modification of the
station license.

This can be sought by filing FAA
Form 7460-1 with the FAA regional
office. The address of the office for
your area can be obtained from the
FAA web page at www.faa.gov/
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The Most Accurate Portable Video
Calibration Tool By Any Measure

HEHA LT T

Until now, you had two choices when it came to
video calibration equipment - the rack mounted
system or desktop-sized system. Serviceable,
sure...but hardly convenient. Because while it
sits in the equipment rack, you run around
plugging umpteen cables in and out to get the
readings you need. And on location?

Forget it.

But now, there’s Calibar™
CALIBAR

Is the fastest, easiest, most portable way to
calibrate video equipment. No bulky, oversized
test equipment. And no limits to where you can
use it. So, besides giving you fast, accurate
readings in the studio, it’s perfect for off-site
events and trouble-shooting in the field. Just
tuck the pen-sized Calibar in your pocket and
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All trademarks and registered trademarks are sole property of NewTek
© Copyright, NewTek, 1998

Length: 5.7in.; 145 mm
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you're ready to go. Touch the button to generate
SMPTE color bars. Touch it again to calibrate
convergence, do a line sweep, read color fields
and so on.

With its 10 bit digital architecture and precision
output, Calibar accurately generates 24 test
patterns... that's as many as most rack systems. It’s
fast, easy, and, at under three ounces, extremely
portable. just try taking your rack-mounted
system along.

And speaking of small, Calibar costs a fraction of
4 rack-mounted system. Put one in your pocket
for under $500. Call: 1-800-847-6111 and see¢ for
yourself how Calibar measures up.

1-800-847-6111

International:
1-210-370-8000

Fax: 1-210-370-8001
Anonymous FTP site: NEWTEk
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Look into ATSC DTV and you
see a world of possibilities, from
high definition video and surround
sound to new information and inter-
active services. So do we.
At Philips Semiconductors we're ready with the
TriMedia™ processor, a new generation of VLIW chips

* Presented at NAB, 1998

that brings it all to the living room. Use the TriMedia
reference design and software to build an ATSC television,
set top box or PC DTV card that handles all 18 ATSC
video formats plus multi-channel audio.

C/C++ Programmability means that a TriMedia-based
product can be upgraded with new software to support new
and evolving services. A TriMedia processor can also support
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email, JAVA and VRML applications - even software to
ve NTSC video. So visit Philips Semiconducrors at
for your copy of “A Program-

mable architecture for Digital television™.
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along with information
on the applicable standards. It is also
possible to order forms through the
web site.

If it 1s found that the tower does not
present a hazard to the navigable air-
space based on the current regulartions,
the FAA will issuea “No Hazard Deter-
mination” that clearly states the re-
quirements for marking and lighting.
Assuming that such a determination is
in hand, a letter to the FCC identifying
the structure, along with the registra-
tion number and a copy of the FAA

TOr more myorisation

1.800.293.4463
e-mail: salesUSA@beyerdynamic.com

Circle {27) on Free Info Card

June 1998

56

Broadcast Engineering

A Brifliant Future

Established in 1924, beyerdynamic's legacy
of innovation, fidelity and reliability is
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professionals around the world

73 years of audio excellence.
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56 Central Ave., Farmingdale, NY 11735

determinarion will result in the com-
mission’s approval to turn off the lights.
Now comes the fun part.

Removing the lights

Removing the lights from towers used
for AM will cause a change in the
tower’s base impedance. This requires
measuring the impedance and filing
FCCForm 302 for direct measurement
of power using the new parameters. Of
course, the FCCshould be advised that
the station is measuring power by the
indirect method prior to removing the

BT 48

Awdio Alseory. \In 1937, beyerdynamic introduces |
the world's first moving coil stereo heaphone,
the legendary DT 48

Asdio Partire. In 1998, beyerdynamic introduces
the world's first digital recording microphone,
the MCD 100

beyerdynamic)lj)
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lighting. Form 302 can also be used to
advise the commission of the new total
structure height.

If the tower is in a directional array,
it may be necessary to touch up the
tuning of the array slightly after the
lights are removed. Again, removing

The FAA has
changed the
requirements for
obstruction lights.

the lights changes the electrical height
of the towers slightly. This then changes
the base self-impedance, which in turn
changes the power division slightly. As
a result, these changes will mess up the
array.

When the removal of the lighting
system includes removing the wiring
from the isolation coils to the tower for
the lights, the base impedance will be
further changed. The existing base im-
pedance values and operating imped-
ance in directional arrays include the
shunt effects of the isolation coil or
coils. This can be significant for tall
towers. Again, the prospect of measur-
ing the impedances and retuning be-
comes a reality.

In brief, it is probably best to content
oneself with simply turning off the
breaker and leaving everything on the
tower as it is. That way, no height
changes occur, no notifications are
necessary and no retuning of the an-
tenna systems is needed. Atsome point
down the road, other maintenance re-
quirements will doubtlessly require
touching up the array or remeasuring
the base impedance. At that time, it
may make sense to eliminate the lights
including all conduit and wiring, espe-
cially if deterioration of those compo-
nents is the cause of the maintenance.

Change in requirements

One other change in the regulations
needs to be addressed. The FAA has
changed the requirements for obstruc-
tion lights. For towers tall enough to
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require one or more sets of intermedi-
ate obstruction lights, the FAA now
requires that two light fixtures be in-
stalled so thatatleast one light is clearly
visible without any obstruction from
the tower members. Such was not the
case on older towers where the interme-
diate lights were often inside the towers
themselves. Some riggers have been sell-
ing new lights based on the change in
regulations; that is not necessary. The
old lights are “grandfathered” and do
not have to be replaced until some other
change is required. Usually, that change
is involved with changing the height of
the tower such as changing our a top-
mounted antenna system.

Even when changing the height of the
tower, it may be possible to leave the
existing lights alone. For example, if a
pole-mounted FM antenna or a top-
mounted TV antenna is being replaced,
there will often be a change in several
feet in the overall structure height. Such
a change causes all of the lights to be in
the wrong place as they would no long-

er be uniformly spaced along the tower.
However, it is possible to obtain per-
mission from the regional office of the
FAA to leave the lights alone if the
change in height is not major. A few feet
of change in the light spacing won’t
normally create a hazard to aircraft.
However, get the approval from the
FAA in writing for the files in case
anyone does hit the tower.

Normal maintenance is usually taken
care of by the tower crew during
relamping. The only time that the sta-
tion staff becomes involved is when
flasher components are replaced or
when catastrophic failures of the sys-
temn occur, such as burnouts from light-
ning. The most common problem for
AM towers will be a need to replace the
isolation coils. While this doesn’t con-
stitute a significant problem, it will be
necessary to go through the whole
impedance bit as described earlier to
maintain normal operation. o

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

COMING

NEXT
MONTH

Don will give
some pointers
on how to
keep that
transmitter
and associated
equipment in
top shape!
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From here to there

BY BARRY THOMAS

he technology of sending and ac-

quiring remote audio has changed
dramatically over recent years. Old meth-
ods for transmitting sound for remote
applications were fairly straightforward
— dedicated program lines, dedicated-
channel broadcast RPU, telco dial-up or
subcarrier on the video feed. Telco de-
regulation, frequency congestion and
high demand for remote feeds have
forced the development of alternative
audio backhaul methods. While some
of the old ways can still be used, new
technology is available that can help
improve the quality and flexibility of
remote audio feeds.

IFB

In many markets, fixed short-distance
feeds can often use the classic methods.
The wireless RPU-band IFB system is
the most convenient of the options, but
a growing number of applications will
benefit from alternative methods. The
typical fallback plan is to use some sort
of dial-up circuit and a coupler to feed
the headphone mix back to the talent
and crew.

There are a wide variety of products to
serve both ends of the circuit. The sim-
plest method relies on an auto-answer
coupler at the studio with the talent
literally listening to a phone-line feed of
on-air audio. At the other end of the
quality (and price) spectrum is a high-
quality automatic-answer telephone
hybrid at the studio end and similar
equipment at the remote site.

This technology is particularly useful
where only cell-phone service is avail-
able at the remote site. While the speak-
er output of a cell-phone “hands-free”
kit will provide an easy connection,
products are available to interface a
bag-style phone with standard broad-
cast connectors, thereby providing a
simple hook-up to the talent’s head-
phones. Although this approach has the
advantages of being extremely compat-
ible,compact and easy to interface, qual-
ity and intelligibility suffer because the
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best quality you can achieve is limited to
the cell-phone line response. Audio fre-
quency-extension systems can improve
the quality, but compatibility may be
reduced and cell-phone performance is
often unreliable. Multiline frequency-
extension systems will not work with
cell phones, so forget that idea.

Digital compression techniques devel-
oped recently offer a much greater field
of choices. Dial-up digital codecs that
can send voice-quality audio over a
simple dial-up line are available. These
systems are basically 28.8kb/s or faster
modems with digital audio encoder/
decoders included. Like frequency-shift
systems, these devices require a coder/
decoder at each end but their perfor-
mance can be impressive.

Cell phones cannot be used with the
dial-up codecs for many of the same
reasons that they
are not

The Comrex Vector POTS codec delivers
15kHz two-way audio on one standard
telephone line.

advised for frequency-extension systems.
ISDN systems operate similar to dial-
up, but the two-channel nature of the
digital signal provides the potential for
multiple audio feeds on a single ISDN
line. Encoder/decoders are required —
some serving as the ISDN telephones’
terminal adapter.

With a number of transmission algo-
rithms and data-reduction standards on
the market, compatibility is an issue.
Even though most ISDN codecs are
supposed to recognize the major stan-
dards, you should plan on prior coordi-
nation to insure that the data and sam-

June 1998
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ple rates, coding algorithms and levels
are compatible. Even though the ISDN
option is more complicated than a sim-
ple dial-up circuit, it can provide close
to CD-quality audio.

Delay

The caveat with any of the digital
systems is “delay.” Dial-up line systems
can result in a delay of up to 130ms,
whilethe delay from a CD-quality ISDN
codec may typically be 280ms. This
amount of delay is extreme and can
make on-air conversations similar to
intercontinental telephone calls. Need-
less to say, on-air talent will not like
dealing with this.

The best quality-vs.-delay ratio can
usually be achieved by using an ISDN
codec with a lower-quality coding
scheme like the 7.5kHz G.722 coding
standard. Delay on this combination
is typically 90ms, which is much less
noticeable and more tolerable by the
talent.

Remote feeds

Typically, the audio feed will accom-
pany video in a standard remote feed. In
some video applications (with DTV, this
will increasingly be the case), there may
be the requirement for high-quality au-
dio. Radio engineers have great experi-
ence in this area and some lessons can be
learned from their research. Simple RPU
technology provides the greatest mix of
flexibility, ease of use and quality. Audio
transmitters in the RPU band typically
provide an 8kHz to 10kHz response.
Audio links in the microwave bands can
offer greater bandwidth and quality for
fixed-location remote feeds.

Dial-up telephone options are similar
to IFB applications, but the feature set
will be slightly different. Typically, a
high-quality hybrid or coupler is used
with a dedicated phone line at the studio
that feeds into the control room’s audio
console. The high-quality systems are
typically two-way, allowing IFB and
communication to be included for con-
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venience at the remote site. Some cou-
plers offer signaling systems that can
start recorders, activate audio channels
or turn on warning lights when a call is
connected. This can be extremely help-
ful to reduce the on-air “testing” of an
audio feed (“Let’s go now to our report-
er at the scene. . . Can you hear us?”).
The cell-phone interfaces mentioned
earlier are specifically designed for this
application and can offer a quick and
flexible means to transmit sound from a
remote site.

Audio frequency-extensionsystems are
particularly appropriate in wired, dial-
up applications. Program-quality sound
can be transmitred using single or mul-
tiline frequency-extension systemsatrea-
sonable cost and with ease of use. These
systems offer some security for the dial-
up link. A simple telephone signal will
not be intelligible should the phone
number of this audio feed point fall into
the wrong hands. Frequency extension
systems are, again, not recommended
for cell-phone links. This is because of
the aggressive processing and digital
coding used by cellular systems.

Dial-up and ISDN lines

The digital audio coding systems are
excellent for this application because
delay is not likely to be a significant
factor. Dial-up digital codecs can pro-
vide excellent medium-grade sound,
while ISDN codecs can transmit stereo
CD-quality audio.

Because broadcasters are usually in
control of both ends of the audio feed,
connection over dial-up or ISDN lines
can be quick, easy and almost automat-
ic. Cell-phone or wireless connection of
this technology is not currently possi-
ble. However, there are high-quality
wireless broadcast audio modems avail-
able that can transmit CD-quality audio
over significant distances using spread-
spectrum technology. The distance is
typically limited to 10 miles or less and
can be greatly affected by the antennas
and cables used.

Most of the wired digital codecs are
two-way, aliowing IFB to be sent back
to the remote site. Delay becomes an
issue when the return feed is used as an
IFB. If the talent hears a full IFB that
includes the remote broadcast audio,

they may be distracted by the coding
delay. The audio will be coded twice and
can be one-quarter to three-quarters of
a second long. This requires that the
remote talent be fed a smix-minus from
the master control console. This is the
audio mix minus the remote audio. The
remote sound is then mixed at the re-
mote site into the talent’s audio feed.
The talent can then hear him- or herself
in real time mixed with program mix-
minus audio, which is digitaily trans-
mitted. The good news hereis that many
of the digital codec manufacturers are
including this local mix provision into
their designs.

There are several solutions for getting
the audio from the remote site back to
the studio. Piggybacking audio on the
video feed is only one method. Consider
some alternatives, especially when the
news crews operate without engineer-
ing support, or in those cases where
high-quality audio is needed. "

Barry Thomas is chief engineer at KCMG-FM,
Los Angeles.
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KCPQ
News
expands

By Greg Doyle

n September of 1997, Fox-affiliate KCPQ 13 went on-air

from its new broadcast facility in Seattle. Designed by

Sparling Technology Consultants, this facility incorpo-
rates component serial digital video and AES digital audio
throughout. When the facility was being designed, news was
something that KCPQ thought might happen in a couple of
years. To accommodate this future expansion, router frames
were oversized and floor space was set aside for the news
operation. In September however, KCPQ’s business model
changed, and news became an immediate priority.

Sparling provided architectural programming and electrical
engineering to develop the floor plan and electrical infrastruc-
ture for the news expansion. Sparling then worked with
Tektronix and KCPQ to design, install and commission the
news system, and in mid-January of 1998, KCPQ began
broadcasting a 35-minute nightly news cast and 30-second
weather breaks at the top of each hour.

The news system is built around Tektronix’s NewStar soft-
ware, EditStar non-linear server-based edit stations and Profile
disk recorders. KCPQ uses WSI weather stations for weather
graphics and Barron Doppler radar for real-time local weather
information.

The system’s backbone

It was decided that news would be produced using net-
worked server technology and would again be entirely serial
digital video and AES/EBU audio. The primary goal of the

June 1998 Broadcast Engineering 67
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KCPQ News
expands

news operation was to share informa-
tion among multiple workstations in a
networked environment for editing and
automated play-to-air.

The heart of the news operation is
built on three major components pro-
vided by Tektronix, including NewStar
news automation software, EditStar
script-based editing system, and a Pro-
file networked video file server. Using a
common networked architecture, these
components provided an integrated
solution to news acquisition, editing
and automated play-to-air.

NewStar operates on Microsoft Win-
dows 95 for the desktop and Windows
NT 4.0 for the network. Ancillary de-
vices, such as a character generator or
still-store, are connected to the network
through inteiligent interfaces or ma-
chine control units. As a story is being
created, graphics and stills are seam-
lessly addedto the story time line. Equip-
ment such as Telestrator and closed-
caption devices receives information
gencerated by NewStar during the cre-
ation of news stories. Still-store clips
can also be assigned during this pro-
cess. When stories are aired, the system

At the news-feed desk, incoming feeds are recorded to tape or directly to shared servers.

Profile disk recorders as
servers

The storage platform for the news
editing system is the Profile PDR204D
disk recorder. This is a virtual disk
recorder operating under NT4.0. The

Figure 1. KCPQ configured three profile servers to provide four edit-station channels,
one news-feed channel, two play-to-air channels and a NewStar browser output.

automates the playback of these story
elements based on a timeline and edit-
decision list. This provides a dynamic
method of changing the playback se-
quence or dropping one story for an-
other since all elements of a story follow
the edit list.
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disk recorder provides four video chan-
nels and 16 audio tracks in and out.
KCPQ purchased three profile servers
that are configured to provide four edit-
station channels, one news-feed chan-
nel, two play-to-air channels and a
NewStar browser output.

June 1998
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The Profile operates with digital video
1/O and analog NTSC for monitor out-
puts. An optional digital audio inter-
face supplies eight AES channels in and
out and 16 analog inputs and outputs.
The digital /O ports are used for rout-

ing, production and play-to-air; while

the analog outputs are used for moni-
toring of audio and video to the edit
suites.

The three profiles are configured in a
cascade fashion as Profile A, B and C.
Profile A is configured as two edit
work stations and a news feed station.
Profile B is configured as an edit sta-
tion and a play-to-air channel, while
Profile C is configured to provide an
analog audio/video feed to a browser
server, an edit station and a play-to-air
channel.

When a story is complete, the editor
saves it to the system the edit station is
seated on. The story may also be saved
to the transmission servers. When sav-
ing to transmission, the completed edit

list is dubbed over to the servers provid-
ing on-air channels. Only the audio/
video clips in the completed story and
the edit decision list (EDL) are dubbed
downstream. The original raw clips are
still in the server the editor is seated on.
If a story was edited and saved to
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KCPQ News
expands

transmission with last-minute edits still
needed, they must be made from an edit
station seated on the originating server.
This would be the only station capable
of accessing the original raw data. As
story assignments are made, the assem-
bly process needs to be tracked by edit
station assignments on out to air. If late-
breaking stories are brought in and
edited, this should be done on server B
or C. The stories are then assigned to
play out from the server they are located
on, eliminating the need for dubbing.

of the air channels and all other ele-
ments of the story.

Acquisition

Field acquisition is performed using
Ikegami HL-V77 camcorders. The Ikeg-
ami cameras with DVC decks provide
exceptional picture quality and a ro-
bust recording system. The camcorders
are light enough to toss in the trunk of
a car, and the quality rivals that of
traditional BetaSP systems. KCPQ pur-
chased one satellite uplink unit from
Frontline. The Seattle area has quite a
few hills and nearby mountains, and
while many downtown sites provide a

In September 1847, KCPQ 13 went on-air from its new broadcast facility, designed
by Sparling Technology Consultants.

Tektronix will eventually implement a
fiber channel between servers for the
exchange of data. This will allow Edit-
Star clients to browse other servers on
the network and dub entire files into
their home server at four times the
normal speed. Until then, even though
the Profiles are called a video file server,
it is important to note that the exchange
of information between servers is not as
a file structure. All audio and video is
rendered in real-time back to baseband
video and then dubbed to the next
profile. The EDL is kept on the New-
Star database to track the other ele-
ments attached to the story. When New-
Star is controlling play-to-air, a ma-
chine control unit controls the play-out

70 Broadcast Engineering

clear microwave shot, the uplink is a
necessity in this location.

Once media is acquired in the field,
KCPQ uses several methods to process
the content. Field tapes can be dubbed
in to servers at a news-feed desk in the
newsroom. The news feed desk is also a
point of acquisition in that satellite
feeds or intercity feeds are recorded
either to tape or to the Profile servers. A
limited version of EditStar at the news-
feed desk allows raw content to be
streamed into the server either from one
of our Panasonic AJDé50 decks or di-
rectly off the router system. Later, the
story can be completed from one of four
EditStar stations or via any NewStar
low-resolution browser station.

June 1998
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Editing

As material is dubbed into the servers,
it is available to any of the edit stations
for non-linear editing. There are four
cuts-only stations that operate on a
Pentium 200 MMX PC using Windows
95 with EditStar software. The stations
are connected to the NewStar network
over a 10 Base T Ethernet. Each Edit-
Star station is actually the control inter-
face to the Profile servers. Edit com-
mands are handed off to the Profile
servers overthe NewStar network. Func-
tions such as audio and video cuts,
audio levels and machine control com-
mands are performed within the Pro-
file. Machine control is sent back to the
DVC decks in the edit suites as tradi-
tional RS-422.

Each EditStar PC has an on-board
video input/capture card. The NTSC
outputs of the Profile are fed tothis card
allowing a handy window of video on
the PC monitor. The video quality how-
ever is useful for checking content only,
not quality. A loop through an analog
QC monitor is used for a closer look.

Panasonic AJD750 full-function edit-
ing machines were chosen for the edit
station. While the EditStar workstation
can provide shuttle and slow motion,
the editors found the simplest way to
perform these functions was with a rape
machine. The AJD750 meets all of these
requirements.

Audio and video from the decks are
fed as serial digital video and AES/EBU
audio over the router matrix to the
Profile servers. This can be done by
simply streaming raw material to the
server or by editing on the fly from tape
directly to disk. With the EditStar sys-
tem, digitizing to the server off-line isan
optional method of getting into the
server —not a requirement. The advan-
tages of streaming directly to the servers
become especially evident with sports.
Located on the West Coast, many sport-
ingevents are just wrapping up as KCPQ
is going to air at 10 p.m. Final scores
and video clips can be assembled within
seconds of airing.

Reporters can create voice-overs from
within the edit suites with the use of
directional microphones. The mics are
sent through a mic-to-line amp and
then fed to the analog inputs of the
DVC decks. Placing the decks in E/E
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LIKE OTHER TOP PERFORMERS,
THE LONGEST LASTING BATTERY USES A STAGE NAME.

L Around the house, DURACELL® batteries go by the name The Copper Top®. But on the job, the longest
lasting batteries answer to PROCELL® PROFESSIONAL™ BATTERIES. PROCELL batteries are DURACELL® batteries.
The longest lasting professional alkaline batteries you can buy. You get the same DURACELL performance. The same
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KCPQ News
expands

mode provides analog to digital conver-
sion. The audio is then available to the
Profile server over the router.

When one is working in an all-digital
environment, challenges present them-
selves. One challenge we faced was in
creating a mix-down of the four audio
tracks.

The station operates as stereo over
one AES/EBU channel. The DVC decks
provide a single channel of AES/EBU
for only two tracks of audio. While the
Profile servers provide four tracks of
audio over two channels of AES/EBU,
the Profiles are not capable of mixing
across the tracks. Whole clips of audio
can be copied across tracks and individ-
ual level control of each track is possi-
ble, but it is not possible to mix tracks
one and two to a single track within the
Profile. In the analog world, as part of
the edit package, Tektronix provides a
Rane, 1RU, four-channel mixer to ac-
complish a mix-down. In the digital
world, our choices were a 36-input
AES/EBU console or an eight-input AES/
EBU console, However, a 36-input con-
sole was too large to fit on the desktop,
and the smaller console was too expen-
sive for our needs.

The solution was the NVision card-
frame-based NV1055 AES/EBU mix-
ing modules and the NV9055 control
interface. The card frame holdsupto 16
cards, and the 9055 controller is capa-
ble of creating a dynamic mix on each
card. Each module has two AES/EBU
inputs and outputs, and any single-
input track can be mixed to any output
track. The NV9055 control panel is
located in the technical center next to
the card frame. A preset mix level is
determined based on the function of the
server channel. Play-to-air channels of
the server are mixed as full mono over
a single AES channel. Edit stations and
the news feed desk are also configured
to mix to a single channel of AES/EBU
with some twists. Tracks 1 and 3 are
mixed down to track 1, and tracks 2
and 4 down to track 2 of the AES
channel. Thiskeeps reporter tracks from
the field and voice-overs created within
the edit suites together, while protecting
ambient audio tracks. This is necessary
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The KCPQ newsroom lobby.

due to the archiving of news material.
At the end of each day, audio and video
are played out to the DVC decks at the
news feed desk and the servers are then
purged.

The analog monitor outputs and AES/
EBU outputs track each other as levels
are changed within the Profile. As we
create a mix-down for an edit station in
the AES/EBU world, we duplicate the
same mix-down in the analog world
with inexpensive mixing modules. This
analog mix is fed back to the edit suite
where it is monitored on a pair of
Dorrough loudness meters and self pow-
ered speakers.

KCPQ news at 10

NewStar’s lineup forms the heart of
the news room automation system dur-
ing the on-air process. NewStar is an
ODBC program that displays and con-
trols all elements in the newscast. By
dragging and dropping story “slugs,” a
producer can quickly change the story
lineup and all associated elements that
follow the story. This includes all of the
devices that make up the elements, such
as character generators, still stores, tele-
prompters and clips.

When the system was firstimplement-
ed, backup DVC recordings were made
and simultaneously rolled against the
NewStar automation. It took a couple
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of weeks for the staff to get used to
operating on an automated playlist with
drag-and-drop capability. Initially mir-
roring the automated newscast saved
the show a few times. Tape backups are
still made for each show, but are no
longer simultaneously rolled. Automat-
ed play-out has been operating reliably
and efficiently since March. A few hic-
cups early on were attributed to NT
configuration issues, software switch-
es, and possibly, operator error.

Weather at the top of every
hour

KCPQ purchased a Barron 250kW,
high-definition Doppler weather radar
unit thar is located at the transmirter 20
miles southwest of Seattle. Another unit
will be installed on Orcas Island, ap-
proximately 40 miles north of Seattle.
This will allow KCPQ real-time radar
coverage from Vancouver to Portland,
OR.

WSI weather graphics are used for
forecast and satellite photo presenta-
tion and animation. These are based on
SGI O2 systems with Miranda VIVO
SGIto SMPTE259 interface. A weather
graphics station is located downstairs
in the newsroom with a full duplicate of
the news set. The WSI system provides
abourt 30 seconds of disk-based video.
The WSI video clips are played out live
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Decision makers from DTV pieneers like KITV (the nation’s
first fully-licensed digital television station} and FOX, as well as
a variety of commercial and in-house production companies,
have chosen the video tape format that delivers the quality chey
demand today and the technelogy they'll need tomorrow.

These are just a few of the reasons why thousands of DIGITAL-S

units are in operatien today:
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even the highest priced digital systems, at a price that’s comparable
to many analog systems.

RELIABILITY-exceptionally durable construction and long-
wearing heads have exceeded the expectations of even the most
demanding users.

PRACTICALITY- the formart’s robust half-inch metal particle
tape provides up to two hours of recording time, and has the data
capacity necessary for DTV today and HDTV temorrow.

The rcasons are clearer than ever. And the list of satisfied users is
growing rapidly. Look into DIGITAL-S, and it will become your
format of choice, too.

JVEG

PROFESSIONAL
1-800-JVC.5825 « www.digital-s.com
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- Solutions for the

Embedded Audio Blues

In the past we have explained the difficulties
encountered with systems that utilize embedded
audio within the digital video stream. Those diffi-
culties include the frequent inability to perform a
clean switch of the audio content due to timing
errors and confusion regarding the actual channel

allocations in multi-chan-

Vigeo n
=

systems, any efforts to synchronize audio data
with the video information can be lost if the
video paths have differing processing delays.

See Fig I.

CLEAN SWITCHING — The NVISION Answer

Unfortunately, it is impossi-
ble to ensure that all audio

nel audio systems. Current
users will know these prob-
lems well by now and,
although we have often
provided explanations as to
why these issues exist, we
have never offered a solu-
tion.

[Rais
o

and video data is always cor-
rectly timed so that recov-
ered audio framing is main-
tained. However, if audio
framing is correctly timed at
the insertion point, a higher
percentage of error-free
switching is achievable. In

The engineers at
NVISION. Grass Valley,
California, have pondered
the technical issues in
search of affordable
answers for some time, and
are now pleased (o
announce that, with the
introduction of the new
4000 series of processing modules, they can
finally provide the industry with the necessary
solutions.

Figura 2: Internal diagrams of the
NVISION 804150 and 804180

order to ensure satisfactory
audio reception, it is neces-
sary to take care of data
alignment at the point of
insertion and subsequently
provide a method of error
concealment at the point of
extraction.

SD4185 empisitntr Mixduls

NVISION has developed new embedder and dis-
embedder devices that incorporate our proprietary
audio re-framing circuitry that ensure all audio

der to determine ancillary data content and decide
where to allocate its audio channel group data.
Receiving disembedders are also cascaded and
must have a preset determination of which audio
group to extract. See Fig 3.

The result of this methodelogy is that it becomes
difficult to determine channel location as more
channels are added. For example, the first chan-
nel pair from the first audio group may be
received as the first channel pair of the second
group, placing channels 1/2 as channels 5/6. The
more channels inserted, the more difficult it
becomes to determine location.

Cancutied Coppimmsrrs o 1-Charmel Audie

v Figure 3: Cascading Embasdders
and Disembedders

DETERMINED CHANNEL ALLOCATION — The NVISION Answer

The new NVISION SD4150 Audio Embedder
module provides for one group of four audio
channels to be inserted into the SDI data stream.
(This is similar to other available products.)
However, if more than four channels are desired,
another module (the SD4155) provides for an
additional twelve audio channels (three groups)
to be directly fed to the SD4150 for allocation

PROBLEM | — Noisy Audio Switching d.ata carried within each_video stream is correctly b vt
timed. The output circuits provide constant AES ——

When a switch is made between two video [raming pattemns, regardless of input signal: this mpt 5 NVISION

sources that contain embedded audio data, it is €nsures that AES receivers maintain constant lock o

very difficult 10 resolve a clean audio transition at  and eliminates aberrations due to receiver PLL SxAES T (18 shannel max)

recovery. Also, our error detection

venestimens circuits within the disembedder
s | R n n ensure effective error concealment,
. regardless of the embedding
L H il f n_ method or device used during the
insertion process.
A Do See Fig 2 Mutchanrsi
JRB ”\/{“va ‘.|¥\/~1MJ—'_II]:1V‘ [ ) (wd\.lnnolml.x:;
PROBLEM 2 — Arbitrary Channel
Flgure 1: Timing Charts Mllll:lﬁllll

the receiver. due to two primary factors. (a) The
audio data is commonly asynchronous to the

When more than four channels are required, the
normal technique is to cascade embedders logeth-

Figure 4: NVISION Muttichannel Embedding

ol

snd DI 118 channel max)
video data and other audio channels. (b} In NTSC  er. This process relies on the ability of the embed-
NSION, e NV1000 series New catalog of products with application Digital Audio
T by of terminal notes — received as educational standard Processing Sulte
HOTY & digital equipment as itfocused on the "how fo' aspect of (DAPS) Introduced
O Gaaral CD released NV5500 system design. rather than product
ey Maims m.-uul Dual Swandard NAB.
demlpediom  MVEIONG NAE M::mp‘ master SPG NVES00 o
fovmda: oo, G NVA448 a8 dofacty released receives generation NV:3256 data router
= anyFumbe K000 PR pick of show Patentfor 20bit released at NAB.
wielon =number  masi-charnel ey 000 Nv512 award Time Code AtoDand A new design
b i, irramisgion it AES 8 Tune m‘:m procesc iy Dioa providing a max. of
MVISION = Code routar me ro0ued, 128 granted relased 256 dynamic data ports
resolution w released routers ports with new Pamr;:
g ic Port one
Independance el for mixad ECL & released Dynamic ol Patert
erjom | | it Dynamic port
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I" thE F i“k with the Latest DTV Processing Modules

Newly developed specifically for the DTV envi-
ronment, is the 4000 line of digital signal pro-
cessing modules. This new line is based on a
choice of two rack mount module frames, the
FR4001, a IRU frame that holds up to four mod-
ules and the FR4002, a 2RU frame to hold up to
eight.

These new frames have been designed to accom-
modate the Jatest in high speed processing mod-
ules for HDTV signals as well as our traditional
processing products, while remaining compliant
with US and International safety and emissions
regulations.

The basic module layout is a departure from our
previous designs, as each module is mounted hor-
izontally in the frame and is a double width
board. This new layout allows us to incorporate
complex designs or to include dual processes on a
single module. For example, our new 24 bit AES

2RU frame can hold up to twelve individual mod-
ules, but the FR4002 can provide sixteen A to D
processors in the same space.

The following is a listing of 4000 Series products
that are being introduced during the first half of

1998:

New Equipment Frames:

FR4DDI — 1ru frame with optional redundant
power supply will accommodate up to
4-4000 series modules.

FRADD2 —  2RU frame with optional redundant

power supply will accommodate up to
8-4000 series modules. Includes alarm
function.

New Processing Modules:

A to D (DA4030) contains two individual A o DAADID = AES fan-ou distribution efplhEs
s, allowi Iy the highest lity of 1 input with loop. 8 outputs (1wisted pair
D’s, al owing us to supply the highest quality 0 or coax options).
processing module at lower cost and greater uli-
lization of rack space. The successful NV 1000 DA4DIN — AES jitter removing distribution
amplifier with reclocking and EQ.
I input with loop, 8 outputs (twisted pair
and insertion. This method provides two benefits: or coax options).
I..The exact cl?annel group location can bf (!eter- DA4D3D — Dual AES A 10 D converter. Superior
mined by the single cn?bedder module. 2. “Piggy- performance, 24 bit converters with
backing” embedders is unnecessary; therefore, sample rates from 28 to 96Khz. 2
costs are drastically reduced. See Fig 4, individual stereo analog inputs, 2 AES
outputs per stereo pair.
The disembedder (SD4160) module can detect
the presence of channel groups and allow the DA4D4D — DualaES Droa converter. Superior
operator to select which group to extract. If the performance, 24 bit converters with
bedded d tai Itipl h sample rates from 28 10 96Khz. 2
Gl st o C G R DAL e U 3 individual digital AES inputs, 2 stereo
addition of an SD4165 expansion module allows analog outputs.
a single disembedder to extract all channels in the
order received. If the data was inserted by an SG4410 —  Master Digital Audio Reference
NVISION SD4150, then all channels are extract- (& L A S E G
ed in the order inserted and therefore no operator tone and silence at 44.1/48Khz or
(UL SIS,  ope 88.2/96Khz as well as SDIF
intervention is required. If the data was inserted (wordclock). Can lock 10 PAL/NTSC/
by another manufacturer’s product, then the oper- HD 1125-6(0/59.94 or 750-6(/59.94 as
ator can select which group appears at each set of well as AES or SDIF inputs. Will
outputs. A further feature of the disembedder is p";‘_"d.e ph:“e f"cc""“e RIS ([l
the built-in, monitoring quality D to A converter .
and mini headphone jack, for convenient SD4II0 —  Digital Video distribution amplifier.
output channel assignment. Il 270/360 Mbits, 1 input, 8 outpuls.
Awarded
The first THE BOOK, antrmciio buid
NVISION An Engi 8 namsyve
guide book, New ASIC Guide 1o The THE BOOK ETChIOGUs
n'lvm chipest Digital supplied as Firiling) Sy
Engineers for Transgition, reference material  for Gersam=arl
Guideto AEsdmwp-no‘d roloased at NAB to UCLA, Utah pgancy, Switch FQC
Digital Audio, ; | Stade and sizes A
published m“ cm: ':a Northwestem 2048 x K13 DTV
B University and 1084w 1 [
broadcaster First routers NVI0B4SA g
selects Patontissued, deivered with symchvo- el Eriaelas e )
NVISION phase SMS7000 nous AES Time Code [
synchronous comparator node router signal PRI
SO rouleTs ciroult for bi- controlier introduced processing sporibtatans
for96' Summer | phasacoded SINAB design Sweamiod
T 177 | | i
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Digital Video distribution amplifier with
reclocking. 270/360 Mbits, 1 input,
8 outputs.

4 Channel AES audio embedder. For
insertion of 4 audio channels into a SDI
video data stream. Includes NVISION
re-framing technology to ensure correct
audio data alignment.

Expansion module for $D4150. Allows
for the addition of up to 12 audio
channels (6 AES inputs) and ensures
channel allocation and timing is
maintained.

4 Channel AES audio disembedder. For
the extraction of 4 audio channels from
a SDI video data stream. Includes
NVISION re-framing technology 1o
ensure correct audio data alignment as
well as ‘switch point’ error concealment.

Expansion module for SD4160. Allows
for the extraction of up to 12 additional
audio channels (6 AES inputs), provid-
ing a total of 16, and ensures that chan-
nel allocation and 1iming is maintained.

1.5 Gbit Electrical to Optical conventer.
Provides conversion of 1.5 Gbit serial
video data on coax 1o optical for signal
distribution by fiber. Required for any
installation where 1.5 Gbit signals need
1o be received at 100 meters or more.

Optical to 1.5 Gbit Electrical converter.
Provides conversion from optical signals
sent over fiber to 1.5 Gbit serial video
data via coax.

Optical 1o Electrical / Electrical 10
Optical converter. Provides for
bi-directional conversion of 1.5Gbit
serial video signals from coax to fiber
& vice versa.

For more information,
contact: 800-719-1900
www.nvision 1.com

NYISION
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Building
HD remote
frucks

By Jim Boston

ow that the first wave of DTV stations are moving from the planning to the
implementation stage, with air dates this November, thoughts are quickly turning
to filling the ATSC programming pipeline. As we all know, stations are wrestling
with which entries in ATSC’s Table 3 to offer viewers. Looming over these
considerations is the fact that Congress has let it be known that they want their
HDTV. Network-affiliated stations will naturally look to their networks for cues as to the digital
infrastructure they will adopt. In most cases, HD will play some part in these plans.

HD paths imply HD programming. A large inventory of programming shot on 35mm film
provides an excellent start for the HDTV roll out. But to provide the same variety in HD as SD
(standard definition}, it’s important to start building electronic HD production facilities. It’s
generally accepted that HD really demonstrates its value in field production. Until recently, HD
field acquisition was an EFP type activity. Now, complete mobile HD production facilities are
getting ready to hit the road. These facilities are commonly known as remote or OB (outside
broadcast) trucks. A few years ago traditional, analog OB trucks saw their first digital offspring.
Now, this digital generation is about to witness another big evolutionary step with the arrival of
the higher bit-rate HD digital truck. This article will examine the logistical and engineering
challenges facing the builders of these trucks.

Three-in-one

First, let’s come to grips with the scope of a project like this. For those who have added digital
infrastructure to an existing analog facility, you know the result is generally a digital layer over
the existing analog layer. A common lament in this case is that if building from scratch, one could
build a digital-only plant. But those who have had the luxury of building a digital facility from
scratch will tell you that even in this case, you still end up with both analog and digital layers. The
same holds true when building an SD digital truck from scratch.

Many have already surmised what must happen when building an HD truck. You still need an
analog NTSC layer, a serial digital interface {SD-SDI) layer, and an HD-SDI layer. To build an HD
truck, you really have to build three trucks in one.

Let’s look at why this is so. Although most sources will have an HD path through the truck, not

Photo: Remotes will be the first, and probably the most important, source of new HD programming.
Trucks like the National Mobile Televisions's DX-4, equipped by Sony, will be reincarnated in HD
verslons. This story illustrates the design process required to bring an HD truck from concept to reality.
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Building HD
remote trucks

all sources have HD outputs yet. Al-
most all have SD-SDI, so some sources
will also need paths to an HD upcon-
verter. Additionally, just because you
have an HD truck doesn’t mean you still
won’t have SD customers. Therefore,
many outputs of the truck will have to
be downconverted back to SD. Up/
down converters are not cheap; they
currently top out at over $100,000.
This forces a desire to limit the number
of these used on a truck. This also
means that an SD digital router is re-
quired, along with the HD router.

Today’s remote trucks often have up-
ward of 150 monitors onboard. Few of
these usually need to be high-quality
evaluation monitors. So, it makes eco-
nomic sense to use lower-priced moni-
tors (often with analog inputs) for less
critical applications. Because most HD
(and SD digital) gear also has NTSC
analogoutputs, this infrastructure, com-
plete with its own router, is usually
desired. Surprisingly, the HD router
matrix may be the smallest, and the
NTSC router matrix maybe the largest.

In some cases NTSC waveform mon-
itoring still makes sense. Many video
operators find that camera balance and
matching are easier to perform using
NTSC test equipment than SD or HD
digital component test equipment. This
is because baselines are easier to quan-
tize. Plus, the NTSC test equipment is
much cheaper. Generally, the only paths
that are solely in the HD layer are those
tangential to the production switcher
and DME/DVE.

The audio side of the truck undergoes
a similar stratification. The main audio
layer today is AES, but often a sizable
analog audio layer is also present. The
twoaudio layers will generally each have
their own routing matrices. A third level
will probably evolve over time as 5.1
surround sound, which requiressixchan-
nels of audio, might have to be encoded
into one or two AES channels. Most
VTRs today still accept only four sepa-
rate audio feeds. This leads us back to
the video. If a network distribution stan-
dard (network to affiliate feed) becomes
dominant, this might extend back to the
origination truck, or the contribution
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feed, historically known as the “back-
haul.” This would mean an ATSC-type
signal might need to emanate from and
be processed on the truck. Add a ma-
chine-control layer to the truck, and we
have eight layers of signals, each proba-
bly requiring routing capability.

HD means heavy-duty
demands
Superficially, we have just stated what

of

All truch start out as shalls, Hara, the NMT HD-1 truck I3 shown in the Elilirlg Associates

mentioned in the previous paragraph
would cost $4,000,000 to $5,000,000
onan NTSC truck. An SD digital equiv-
alent would come in at $6,000,000 to
$7,000,000. The HD example could
easily approach double the price of an
NTSC truck. Most big trucks on the
road today have trailers that range in
length from 48 feet to 54 feet, and have
expandable sides to increase the interi-
or “people” space. A ballpark figure of

tfactory being modified prior to equipment Installation. These modifications Included
adding “expando” sections, which are needed as much for more people as for

equipment.

fabric needs to be woven into an HD
truck. However, the truck has to be
deemed useful and worthy of its clients.
What amenities must be loaded into the
van to accomplish this? Most first-rate
trucks today must carry at least 12
cameras, but trucks carrying over 20
cameras ply the interstates. A dozen
onboard VTRs is not uncommon and
operational space and seating for a cou-
ple dozen people is not considered un-
reasonable. On top of this, it is assumed
that the mobile facility will be extreme-
ly flexible and highly fault tolerant,
hence all the routing and patching onall
the layers previously mentioned. And
we have to keep the interior warm in the
winter, and more importantly, cool in
the summer.

As expected, everything about an SD-
SDI truck is more than an NTSC truck,
and everything in an HD-SDI truck is
more than an SD-SDI truc